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Abstract
Many goods and services, particularly environmental goods and services, are not traded in
markets or are traded in poorly-functioning markets; thus, they are often undersupplied relative
to their demand. A number of non-market valuation methodologies have been developed to
estimate realistic prices or values for these non-marketed or quasi-marketed goods and services.
However, non-market valuation exercises are often expensive to conduct and necessitate a level
of technical expertise that may limit their practical usability with regard to many goods and
services, especially in lower- and middle-income countries. Reducing this cost and complexity
could increase the potential applicability of valuation methodologies in previously-marginal
contexts and increase the usefulness of these techniques to policymakers and researchers alike.
Using three case studies, this dissertation aims to substantively contribute to the literature on
non-market valuation by discussing and evaluating potential frameworks for improving the costeffectiveness of these methodologies. After an introduction (Chapter One), each chapter of this
dissertation examines a different non-market valuation technique: deliberative valuation (Chapter
Two), contingent valuation (Chapter Three), and attribute-based pricing models (Chapter Four).
Chapter Two addresses deliberative valuation within the context of participation in Payment
for Ecosystem Service (PES) programs. When compared with other stated preference valuation
methodologies, deliberative valuation gives participants more time and information, potentially
resulting in more valid and reliable estimations, as well as higher participant confidence. It also
has weaknesses, however, such as small sample sizes, lower participant diversity, and high costs.
This chapter proposes a minimalist framework for deliberation that increases sample size and
lowers cost per participant through short, structured deliberative sessions and the use of
deliberative sub-groups. In order to evaluate the effectiveness of the minimalist framework, a case
study was conducted with 192 landholders in south-eastern Mexico, examining how participants’
perception of benefits derived from communal forest lands would impact their willingness to
accept (WTA) comparatively lower payments to participate in a Payment for Ecosystem Services
(PES) program. The results suggest that a substantial number of landholders would accept a
lower payment level to participate in a PES program over a degradative alternative, with an
average of 45.5% of participants willing to accept a 45% reduction in payments to participate in
the PES program and an aggregated median (implied) willingness to pay (WTP) of US$35.22 to
preserve the perceived benefits being derived from the communal forests. The minimalist
framework had an impact on willingness to participate in the PES program, with a 13.8% increase
in the percentage of participants willing to participate in the PES program post-deliberation and
an aggregated median (implied) willingness to pay for preserving forest land US$14.11 higher
after deliberation. The impact on participant confidence was stronger, with a 31.2% increase in the
percentage of participants expressing confidence in their choice after deliberations.
Chapter Three evaluates multi-site contingent valuation studies through the lens of
protected area entrance fee pricing. It can be challenging to set protected area entrance fees
without information on how much visitors are willing to pay (WTP); this is problematic, as
studies have shown that protected sites globally have typically set prices below what visitors
would pay. It can be particularly difficult for agencies managing multiple sites to set fees at each
protected area under their management appropriately without the expense, in time and money,
of conducting visitor surveys at each site. This is especially problematic if, for reasons of
efficiency or policy, management agencies use uniform or quasi-uniform pricing structures across
sites. Multi-site contingent valuation surveys, using a sample of sites with distinctive profiles,
offer a potentially more cost-effective option. In order to ascertain the potential for raising
additional revenue through entrance fee increases, examine how willingness to pay estimates
would vary across different protected areas, and evaluate the effectiveness of a quasi-uniform
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pricing strategy, 877 visitors at five Mexican protected sites, Calakmul Biosphere Reserve, Cobá
Archaeological Zone, Palenque National Park, Sian Ka’an Biosphere Reserve, and Yum Balam
Nature Reserve, were interviewed through double-bounded dichotomous choice contingent
valuation surveys. The results suggest that visitors would be willing to pay higher entrance fees,
with mean maximum willingness to pay estimates of 2.8–9.8 times current fees, ranging from
US$15.70 to US$25.83. Visitor demand was found to be relatively inelastic, with aggregate fee
increases of 26% estimated to result in a 5% decrease in visitation. These results suggest that there
is room to raise revenues through moderate fee increases without an equivalent drop-off in
visitation and that there is indeed the potential for a quasi-uniform entrance fee policy across the
sites, with a standard fee level and supplementary fees at Calakmul and Palenque.
Chapter Four examines attribute-based pricing models within the context of entrance fee
pricing at safari tourism-oriented African protected areas. At national parks and game reserves in
eastern and southern Africa where safari tourism opportunities ensure a steadily-growing stream
of wealthy visitors, increased entrance fees may provide a possible solution for fiscal problems.
However, limited data on visitor demand makes entrance fee pricing at many of these protected
areas a matter of guesswork or emulation, potentially leading to considerable mispricing and lost
revenue. While a stated preference non-market valuation methodology, such as contingent
valuation, might be an effective means to estimate visitor willingness to pay (WTP), the costs and
complexity of survey-based valuation methodologies are prohibitive for many governmental and
parastatal site operators in lower- and middle-income countries, generating the need for a less
expensive and technically-demanding option. This chapter examines an attribute-based approach,
using site attributes to model a range of plausible prices for 21 protected areas in eastern and
southern Africa. With wildlife viewing quality, perceived safety, site prominence, quality of
accommodation, and ease of access as determinant attributes, the attribute-based pricing model
suggests that the surveyed sites could raise entrance fees considerably, with mean potential
increase of 240%-348% over current fees and mean modeled lower- and upper-bound entrance
fees of US$56.24 and US$86.57, respectively, compared to a mean current fee of US$33.04.
Botswanan, Namibian, and Zambian protected areas, with generally low fees and high scores in
all attributes, are modeled to have the greatest room for increasing fees, while Kenyan protected
areas, with generally only average attributes and relatively high current prices, are modeled to
have the least potential for fee increases.
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Kurzfassung
Viele Waren und Dienstleistungen, insbesondere Umweltgüter und -dienstleistungen,
werden nicht auf Märkten oder auf schlecht funktionierenden Märkten gehandelt; daher sind sie
im Verhältnis zu ihrer Nachfrage oft nicht oder in zu geringem Ausmaß hergestellt. Es wurde
eine Reihe von Nicht-Marktbewertungsmethoden entwickelt, um realistische Preise oder Werte
für diese nicht-marktlichen Waren und Dienstleistungen zu schätzen. Allerdings sind NichtMarktbewertungsmethoden oft teuer in der Durchführung und erfordern ein hohes Maß an
technischem Fachwissen, das ihre effektive Nutzbarkeit für viele Waren und Dienstleistungen,
insbesondere in Ländern mit niedrigem und mittlerem Einkommen, einschränken kann. Die
Verringerung dieser Kosten und der Komplexität könnte die potenzielle Anwendbarkeit von
Bewertungsmethoden erhöhen und den Nutzen dieser Methoden für Entscheidungsträger/innen
und Forscher/innen gleichermaßen erhöhen. Anhand von drei Fallstudien soll diese Dissertation
einen wesentlichen Beitrag zur Literatur zur Nicht-Marktbewertung leisten, indem sie mögliche
Rahmenbedingungen zur Verbesserung der Kosteneffizienz dieser Methoden diskutiert und
entwickeln. Nach einer Einführung (Kapitel 1) untersucht jedes Kapitel dieser Dissertation eine
andere Nicht-Marktbewertungsmethode: deliberative Bewertung (Kapitel 2), kontingente
Bewertung (Kapitel 3) und attributive Preisfindung (Kapitel 4).
Kapitel 2 befasst sich mit der deliberativen Bewertung im Rahmen der Teilnahme an
Programmen der „Payment for Ecosystem Service (PES)“. Im Vergleich zu den anderen
genannten Präferenzbewertungsmethoden bietet die deliberative Bewertung den
Teilnehmer/innen mehr Zeit und Informationen, was zu validen und zuverlässigen Schätzungen
und einem höheren Vertrauen der Teilnehmer/innen führen kann. Sie hat aber auch Schwächen
wie kleine Stichprobengrößen, geringere Teilnehmervielfalt und hohe Kosten. Dieses Kapitel
schlägt einen minimalistischen Rahmen für die Beratung, der den Stichprobenumfang erhöht und
die Kosten pro Teilnehmer durch kurze, strukturierte Beratungsgespräche und den Einsatz von
deliberativen Untergruppen senkt. Um die Wirksamkeit des minimalistischen Rahmens zu
bewerten, wurde eine Fallstudie mit 192 Landbesitzer/innen im Südosten Mexikos durchgeführt,
in der untersucht wurde, wie sich die Wahrnehmung der Vorteile von kommunalen Waldflächen
durch die Teilnehmer/innen auf ihre Bereitschaft zur Akzeptanz vergleichsweise niedrigerer
Zahlungen für die Teilnahme an einem Programm „Payment for Ecosystem Service (PES)“
auswirken würde.
Die Ergebnisse deuten darauf hin, dass eine beträchtliche Anzahl von Landbesitzern/innen ein
niedrigeres Zahlungsniveau für die Teilnahme an einem PES-Programm gegenüber reine
degradierenden Alternative akzeptieren würde, wobei durchschnittlich 45,5% der
Teilnehmer/innen bereit sind, eine Reduzierung der Zahlungen um 45% für die Teilnahme am
PES-Programm zu akzeptieren, und eine aggregierte mittlere (implizite) Zahlungsbereitschaft
(WTP) von 35,22 USD äußern, um die wahrgenommenen Vorteile aus den Gemeinschaftswäldern
zu erhalten. Der minimalistische Rahmen hatte Auswirkungen auf die Bereitschaft zur Teilnahme
am PES-Programm, mit einer Erhöhung des Prozentsatzes der Teilnehmer/innen, die bereit sind,
nach der Befreiung am PES-Programm teilzunehmen, um 13,8 % und einer aggregierten
medianen (impliziten) Zahlungsbereitschaft für den Erhalt von Waldflächen, die nach der
Beratung 14,11 USD höher ist. Die Auswirkungen auf das Vertrauen der Teilnehmer/innen waren
stärker, wobei der Prozentsatz der Teilnehmer/innen, die nach den Beratungen Vertrauen in ihre
Wahl äußerten, um 31,2 % gestiegen ist.
Kapitel 3 bewertet kontingente Bewertungsstudien mit mehreren Standorten durch die
Betrachtung der Preise für Eintrittsgelder in Schutzgebieten. Es kann schwierig sein,
Eintrittsgelder für geschützte Bereiche festzulegen, ohne Informationen darüber, wie viel
Besucher/innen bereit sind zu zahlen; dies ist problematisch, da Studien gezeigt haben, dass
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geschützte Standorte weltweit typischerweise Preise festgelegt haben, die unter dem liegen, was
Besucher/innen zahlen würden. Für Behörden, die mehrere Standorte verwalten, kann es
besonders schwierig sein, die Gebühren für jeden geschützten Bereich unter ihrer Leitung
angemessen festzulegen, da die Kosten für die Durchführung von Besucherbefragungen an jedem
Standort zeit- und kostenintensiv sind. Dies ist besonders problematisch, wenn Management und
Verwaltung aus Effizienz- oder Politikgründen standortübergreifende einheitliche oder quasi
einheitliche Preisstrukturen verwenden. Kontingente Bewertungsumfragen mit mehreren
Standorten unter Verwendung einer Stichprobe von Standorten mit unterschiedlichen Profilen
bieten eine potenziell kostengünstigere Option. Um das Potenzial für die Steigerung zusätzlicher
Einnahmen durch Eintrittsgelder zu ermitteln, zu prüfen, wie die Zahlungsbereitschaft in den
verschiedenen Schutzgebieten variieren würde, und die Wirksamkeit einer quasi einheitlichen
Preisstrategie zu bewerten, wurden 877 Besucher/innen in fünf mexikanischen Schutzgebieten,
dem Calakmul Biosphärenreservat, der Cobá Archäologischen Zone, dem Palenque
Nationalpark, dem Sian Ka'an Biosphärenreservat und dem Yum Balam Naturreservat, durch
zweigliedrige, dichotome Auswahlkontingentbewertungen befragt. Die Ergebnisse deuten darauf
hin, dass die Besucher/innen bereit wären, höhere Eintrittsgelder zu zahlen, mit einer
durchschnittlichen maximalen Zahlungsbereitschaft, die 2,8 bis 9,8-mal so hoch wie die aktuellen
Gebühren war (die Gebühren liegen derzeit zwischen 15,70 USD und 25,83 USD). Die
Besuchernachfrage erwies sich als relativ unelastisch, mit einem Anstieg der Gesamtgebühren um
26%, der schätzungsweise zu einem Rückgang der Besucherzahlen um 5% führt. Diese Ergebnisse
deuten darauf hin, dass es Raum gibt, die Einnahmen durch moderate Gebührenerhöhungen
ohne einen entsprechenden Rückgang der Besucherzahlen zu steigern, und dass es in der Tat das
Potenzial für quasi einheitliche Eintrittspreise über die Standorte hinweg gibt, mit einer
Basisgebühr und zusätzlichen Gebühren bei Calakmul und Palenque.
Kapitel 4 untersucht attributive Preisfindung im Kontext von Eintrittspreisen in
safaritourismusorientierten afrikanischen Schutzgebieten. In Nationalparks und Wildreservaten
im östlichen und südlichen Afrika, wo Safari-Tourismusmöglichkeiten einen stetig wachsenden
Strom wohlhabender Besucher/innen gewährleisten, können erhöhte Eintrittsgelder eine
mögliche Lösung für steuerliche Probleme darstellen. Die begrenzten Daten zur
Besuchernachfrage machen die Eintrittspreise in vielen dieser geschützten Bereiche jedoch zu
einer offenen Frage, was zu erheblichen Fehlpreisen und Umsatzeinbußen führen kann. Während
eine erklärte Präferenz- bzw. Nichtmarktbewertungsmethode wie die kontingente Bewertung ein
wirksames Mittel sein könnte, um die Zahlungsbereitschaft der Besucher/innen zu schätzen, sind
die Kosten und die Komplexität der umfragebasierten Bewertungsmethoden für viele staatliche
und halbstaatliche Standortbetreiber in Ländern mit niedrigem und mittlerem Einkommen
unerschwinglich, was den Bedarf an einer kostengünstigeren und technisch anspruchsvollen
Option hervorruft. Dieses Kapitel untersucht einen Ansatz, bei dem mit Hilfe von
Standortattributen eine Reihe von plausiblen Preisen für 21 Schutzgebiete im östlichen und
südlichen Afrika modelliert wird. Mit der Qualität der Wildtierbeobachtung, der
wahrgenommenen Sicherheit, der Standortbedeutung, der Qualität der Unterkunft und der
einfachen Zugänglichkeit als bestimmende Attribute schlägt das attributbasierte Preismodell vor,
dass die befragten Standorte die Eintrittsgelder erheblich erhöhen könnten, mit einem mittleren
potenziellen Anstieg von 240%-348% gegenüber den derzeitigen Gebühren und einem
durchschnittlichen modellierten unter- und obergrenzenden Eintrittsgeld von 56,24 USD bzw.
86,57 USD im Vergleich zu einem durchschnittlichen aktuellen Gebühren von 33,04 USD.
Botswanische, namibische und sambische Schutzgebiete mit im Allgemeinen niedrigen Gebühren
und hohen Werten aller Attribute zeigen den größten Spielraum für Gebührenerhöhungen,
während kenianische Schutzgebiete mit in der Regel nur durchschnittlichen Attributen und
relativ hohen aktuellen Preisen so modelliert sind, dass sie das geringste Potenzial für
Gebührenerhöhungen haben.
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Chapter One
Introduction
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1. Introduction
Goods and services, particularly environmental goods and services, which are not traded in
markets and are not excludable, are often undersupplied and overexploited relative to their
demand [1-7]. For other, quasi-marketed goods and services, there may be some market price
provided for the good or service, but this may not reflect the price individuals would actually be
willing to pay in a functioning, competitive market environment, due to poor price-setting
processes. This is often the case for publicly provided goods with relatively low marginal costs,
such as entrance fees for protected areas [4-7].
Without a market for these goods and services, or with a poorly functioning one, their value
can be estimated using non-market valuation methodologies, generally divided into revealed
preference and stated preference techniques. Revealed preference methods observe the actual
behavior of consumers to indirectly value the good or service in question [1-7]. Examples of
revealed preference methods include hedonic pricing, travel cost, or attribute-based pricing
models. These techniques, however, are generally only applicable to a limited number of goods
and services for which comprehensive data is available and functioning proxy markets exist;
these methods also struggle to estimate hypothetical changes or non-use value. Stated preference
methods, on the other hand, use hypothetical scenarios to determine how much individuals
would pay/accept to increase/prevent a decrease in the quantity or quality of a good or service
provided; the main stated preference methods are contingent valuation and choice experiments
[1-8]. Unlike many marketed goods, most environmental goods and services have both use and
non-use values, collectively referred to as their total economic value; the aim of stated preference
surveys is specifically to capture the totality of this value. For this reason, stated preference
surveys are the most common non-market valuation techniques used to value environmental
goods and services [1,2,5-7]. However, revealed preference techniques might be the most
appropriate methods when the cost of a stated preference valuation exercise is prohibitive or
when sufficient data on consumer behavior is available to enable analysis [7,9,10].
Non-market valuation is predicated on the idea that individuals have preferences regarding
the quantity and quality of a variety of goods and services which they would like to see supplied,
including goods and services for which no market or a poorly functioning market exists, and
these preferences can be expressed in the form of a price which the individual would be willing to
pay for a particular quantity and quality of a given good or service [11-13]. The strength and
consistency of these preferences, however, vary greatly depending on the level of previous
interaction an individual has had with the good and the good’s scientific or technical complexity
and abstractness [13-15]. For example, an individual may have very strong and fixed preferences
regarding any number of elements related to the coffee they buy each day, as they are very
familiar with these elements and routinely assign some monetary value to them, in the amount
they would be willing to pay under different contexts. For other goods, such as admission to an
attraction visited only occasionally or a nearby forest, individuals may have reasonably strong
preferences, but may not have thought comprehensively on how variations in the quantity or
quality of that good or service would be reflected in the price they would be willing to pay for it
[13-15]. For less familiar goods, such as a national park far away, or complex and/or abstract
goods and services, such as biodiversity or many ecosystem services, individuals may not have
formed preferences as to the quantity or quality of the good or service they would prefer to see
supplied nor the monetary value they would assign to a given quantity or quality of this good or
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service [13-18]. For these goods and services, the preference formation process may just be
beginning.
If many respondents are in the earlier stages of the preference formation process, the
valuation exercise being conducted will help to shape or solidify their preferences and thus the
monetary value they place on the good or service in question [15,17-20]. Thus, a methodology
which gives respondents substantial time to think and consider the good or service being valued,
provides additional information from a variety of perspectives, and, optimally, allows
respondents to question experts or debate with other individuals will contribute to a more
effective valuation exercise and will likely produce more valid value estimations. However, this
can also lead to a divergence between the ‘informed’ preferences of those who took part in the
valuation exercise and the rest of the impacted population [13,15,17-20].
When the good or service being valued is sufficiently familiar to respondents, for instance, a
quasi-marketed good that respondents have previously purchased, somewhat less expensive and
time-consuming techniques, such as contingent valuation, are often appropriate. As respondents
have already formed some preferences and connected these preferences to monetary values, a
more intensive methodology such as deliberative valuation is no longer necessary to establish
valid valuation estimations [5,15,17,19]. When revealed preference methodologies are used,
aggregated decisions are examined post hoc, so the preferences of the individuals responsible for
those decisions are also taken to be largely formed and the internal value assigned to a given
good or service already determined [2-5].
This dissertation focuses on non-market valuation methodologies: strengths, limitations,
applicability to different contexts and scenarios, and, particularly, steps that could be taken to
widen the applicability of different non-market valuation techniques. The subsequent chapters
address specific non-market valuation methods: two stated preferences techniques, deliberative
valuation (Chapter Two) and contingent valuation (Chapter Three), and a revealed preference
technique, attribute-based pricing (Chapter Four). Within this examination, each chapter is
unified by the goal of substantively contributing to the literature on non-market valuation by
evaluating potential frameworks for improving the cost-effectiveness of valuation methods in
order to expand their usefulness or employing cost-effective frameworks in new contexts,
particularly in lower- and middle-income countries; the use of a case study format within an
‘ideal’ context; and, for two of the three chapters, an exploration of protected area pricing.
2. Increasing the Cost-Effectiveness of Non-Market Valuation Methodologies
Over the last 40 years, a variety of non-market valuation methodologies have been
developed and improved upon, offering an expansive array of techniques for researchers and
policy-makers seeking to estimate realistic prices or values for non-marketed or quasi-marketed
goods and services, particularly environmental goods and services [2,4,7,8,21,22]. However, no
valuation methodology is helpful in a given situation if the time, money, or complexity involved
is prohibitively costly for the organization seeking to conduct or commission it.
Non-market valuation exercises are, generally, expensive and necessitate a number of
experienced researchers to conduct effectively [2-5,7,14,21,22-33]. Balderas Torres et al. (2013)
estimated that the cost of collecting information from respondents for the average contingent
valuation study in a middle-income country was about US$3 per respondent [22]. When
considering the large number of respondents required to ensure a valid and representative
sample, the cost of information gathering alone could add up to thousands of dollars per site
studied. This does not account for the cost to develop and pilot-test the survey questionnaire, hire
interviewers if necessary, and the time needed to analyze the results [2,4,14,23-25,27]. If the study
is being conducted by outside contractors, due to limitations in the technical ability of the funding
organization to conduct the valuation exercise in-house, the costs could be significantly higher.
More involved and intensive methodologies, such as deliberative valuation, typically cost
substantially more per participant and involve a great deal of time on the part of researchers and
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organizers [3,5,21,22,28,29,34]. For example, Balderas Torres et al. (2013) calculated that a
deliberative valuation study in a middle-income country typically cost US$8 to US$20 per
participant, more than 2 to 6 times the average contingent valuation study [22]. For a large-scale
valuation exercise, conducted over a large geographic area and with thousands of respondents,
such as the paradigmatic contingent valuation study conducted after the 1989 Exxon Valdez spill,
the cost can run into the hundreds of thousands or even millions of dollars [24].
While the return on investment for a non-market valuation study might be substantial, in the
form of consumer surplus captured, the high up-front cost involved can constrain the goods and
contexts for which valuation exercises can be realistically attempted. Cost, and related technical
capabilities, may particularly limit the ability of governmental and non-governmental
organizations in lower- and middle-income countries to conduct valuation exercises [2,7,22,2833]. As Richard Carson, one of the pioneers of contingent valuation, stated, “Perhaps the most
pressing need is on how to reduce the cost of [contingent valuation] surveys while still
maintaining a high degree of reliability. Current state-of-the-art practices are very expensive and,
hence, impractical to implement in many situations where information on the benefits and cost of
environmental aspects of policies are badly needed” [2]. This concern is at least as applicable to
more expensive and intensive methodologies, such as deliberative valuation.
There are a number of scenarios where cost and complexity could make policymakers or
researchers reluctant to make use of non-market valuation methodologies. As discussed
previously, when the non-marketed or quasi-marketed good or service being valued is
particularly complex or unfamiliar to the respondents who are tasked with valuing it, a more
involved valuation methodology may be more effective. However, methodologies that are
particularly well-suited to these goods or services, such as deliberative valuation, tend to be
substantially more expensive per participant and take a great deal more time than less involved
techniques. This often leads to either small, non-representative samples of respondents or
policymakers and researchers rejecting deliberation in favor of a less intensive methodology, such
as contingent valuation [3,21,22,26,28,29].
Even when the good or service being valued is reasonably familiar and concrete, effective
valuation exercises might be prohibitively costly to conduct. Most protected areas, for example,
are operated by governmental or parastatal agencies that manage a number of different sites. If
one of these agencies wished to survey visitors to establish appropriate entrance fees, it would be
potentially problematic to survey visitors at only one protected site, as different protected areas,
with variable site attributes, often attract very disparate pools of visitors who might have quite
divergent willingness to pay (WTP) estimations [7,31,33,35]. Thus, an agency in this situation
would potentially find itself needing to conduct or commission valuation exercises across a large
number of sites, with correspondingly prohibitive costs.
In some cases, policymakers may even lack access to accurate passively-collected data. For
example, in protected areas in many lower- and middle-income countries, information on visitor
numbers and fee revenue is often unreliable or non-existent, due to poor management,
corruption, or inconsistent collection of entrance fees and permits [7,30-33]. Missing information
on visitor demand is compounded when governments lack the funds, technical expertise, or
political will to conduct or commission even limited visitor surveys.
Reducing the cost and complexity of non-market valuation methodologies would increase
the potential applicability of valuation exercises and increase the number and scale of studies
being conducted for a given good or service [2,24]. A number of scholars have proposed changes
to existing valuation techniques designed to increase applicability. Harrison and Lesley (1996)
proposed convenience sampling easily-accessible respondents, such as college students, and then
weighting the results to match the desired sample population [24]. Brouwer et al. (1999) and
Johnston et al. (2017) suggested that a meta-analytic approach, examining the results of past
valuation exercises rather than conducting new studies, through benefit transfer, will become
increasingly popular as the body of available study results increases [14,35]. Hung et al. (2007),
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Bobinac et al. (2013), Cook et al. (2018), among others, argued in favor of online or voice over
Internet protocol (VOIP) telephone surveys, as representing substantial opportunities to reduce
both monetary and time costs [36-38]. Van der Heide et al. (2008) advocated surveying or
deliberating with representatives of stakeholder groups, instead of representative samples of the
impacted population, as a significantly faster and less expensive means of estimating values [34].
Loomis et al. (2011) proposed including recorded audio-visual presentations with mailed surveys
in order to provide sufficient context and background information to respondents while being
less expensive than providing the information in-person [39].
This dissertation aims to meaningfully add to this body of research by evaluating potential
tools for mitigating problematic valuation issues, including (a) developing a minimalist
framework for deliberative valuations that reduces cost per participant, (b) conducting a multisite contingent valuation survey to test the feasibility of quasi-uniform pricing strategies at
protected areas with distinct site amenities and visitor pools, and (c) building an attribute-based
pricing model for cross-country comparison of protected area pricing in the absence of reliable
data on visitor demand, using publicly-available data on site attributes. Each of these chapters
seeks to answer Carson (2000)’s call to refine non-market valuation methodologies to reduce cost
and, therefore, increase the usefulness of valuation techniques to policymakers and researchers in
a variety of technically and financially challenging situations [2].
3. Case Studies and ‘Ideal’ Context
This dissertation is comprised of a series of methodological case studies, using different nonmarket valuation methodologies chosen to be appropriate for the complexity and familiarity of
the good being valued. These case studies were designed to follow Gerring (2004)’s goal of “an
intensive study of a single unit for the purpose of understanding a larger class of units” [40].
While inherently rooted in a particular context, case studies can still be broadly generalizable on
the grounds of what Elster (1983) and Bengtsson and Hertting (2014) term “thin rationality,” that
is, similar actors will behave in similar manners in similar contexts, because most actions are
undertaken for broadly rational reasons within a given context [40-42]. This is not to argue for the
‘perfect rationality’ of the ‘Homo oeconomicus,’ but rather that individuals, in aggregate, behave
in fairly consistent, predictable, preference-maximizing ways in a given context [41,43].
Thus, an important aim for case studies is to facilitate benefit transfer, the ability to use data
from a previous study within a new, but comparable, context, by focusing on what Chandra
(2006) and Gerring (2008) term “causal pathways,” which produce the effects being studied
[35,41,44,45]. Thus, for instance, in the case studies undertaken in this dissertation, emphasis was
placed on identifying the underlying, and transferable, demographic, logistic, or attitudinal
variables that had the largest impact on willingness to pay (WTP)/willingness to accept (WTA)
estimates and/or the attributes of touristic sites that were modeled to be most impactful in
generating higher entrance fees. While the specific results of a case study may be contextually
dependent, both the methodological approach used and the focus on causal variables allow for an
acceptable degree of comparability with future contexts and studies, maximizing the applicability
of the work for meta-analysis and comparative examination.
Further, these case studies were chosen because they approximate ‘ideal’ contexts, which, in
the words of Bengtsson and Hertting (2014), “accentuate certain ‘rational’ characteristics of a
given social phenomenon” [41]. Thus, in one chapter of this dissertation, the individuals
responsible for making decisions regarding the attributes of different sites are exceptionally wellinformed about the relative quantities and qualities of those attributes, while in another chapter,
the individuals involved in a deliberative process are from a socio-political background that
emphasizes consensual, deliberative decision-making. These close to ‘ideal’ contexts allow for a
greater focus on the causal mechanisms and processes being studied, which can then be relaxed
in future studies [41]. By starting with a context approaching the ‘ideal,’ a starting point is
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4. Protected Area Pricing
Two of the chapters in this dissertation focus on protected area pricing, specifically the
entrance fees that highly-touristed protected sites in lower- and middle-income countries are able
to set for international or wealthy domestic visitors. This is a topic of some significance for
conservation globally, as tourism has the potential to improve the state of funding and
(potentially) management effectiveness at many of the world’s protected areas [7,31,33,46-57].
However, protected areas in these countries are not raising adequate revenue from tourism to
compensate for falling government funding [48, 58-66]. Protected areas in lower- and middleincome countries typically capture very little of the tourist spending that does occur, with most
tourist spending going into transportation, tours, and accommodation, much of which leaves the
host country as leakage [48,50-54]. One of the primary causes for the shortfall in tourism-related
revenue is that most protected areas in these countries set entrance fees too low, often far below
what visitors would be willing to pay and lower than required to handle visitor management, let
alone meet the costs of running such sites [7,31,33,46,51-57,67-72]. While free or below-cost
pricing policies may be laudable methods to achieve wider accessibility in wealthier countries,
low entrance fees for international visitors in lower- and middle-income countries have
functioned as effectively a subsidy for tourists from wealthier countries [7,49,51,56-57,73-74].
Studies examining visitors’ willingness to pay increased entrance fees, of which there have
been a considerable number over the last 20 years, have consistently found that visitors are
willing to pay substantially more to visit the studied protected sites, in many cases several times
more than they are currently being charged [7,30-33,48,49,51,52,54-57,67-79]. Although a lack of
transparency in protected area financing makes it challenging to compare revenue to costs, the
information available in the academic and grey literature suggests that few protected areas in
lower- and middle-income countries are generating enough revenue to cover costs through
entrance fees [7,31,54,57,59,74,79,80]. For example, even with some of the highest entrance fees in
the world (starting at US$40 and going over US$1500 for mountain gorilla tourism) Volcanoes
National Park in Rwanda only recovers 75% of its operating costs through visitor entrance fees,
making up the difference through donor funding; other Rwandan parks recoup even smaller
percentages of their operating budgets [57].
This prompts an important question: why are protected areas in lower- and middle-income
countries charging fees that appear to be far too low, based on both visitor demand and the costs
of operating the protected area?
Protected areas have a much more complex task in price setting than most other ‘products’
since they must not only consider marketing, cost structure, and expected profitability but also
their other funding sources and their public service objectives to both conservation/preservation
and the broader public [7,33,50,54,55,76,81]. Additionally, few cultural or natural sites have
anything approaching full control over their pricing policies, with prices determined by the
degree of political oversight at potentially multiple levels, public opinion, legal or institutional
limitations, and the inputs of a multitude of stakeholders [7,47,50,51,54,55,81].
Protected area managers tend to have high levels of expertise in biology or conservation
management but seldom have expertise in tourism management or marketing [47,50,82,83].
Rogers (2005) surveyed the managers of a variety of tourist sites across the United Kingdom on
their price-setting strategy and practices and found that less than 15% of the management staff
involved in price-setting had any formal training in that field; this lack of training was
particularly acute at natural and cultural sites [84]. He also found that the lack of training and
experience of managers lead them to make sub-optimal pricing decisions, which were
exacerbated by lack of information on visitor demand and price sensitivity and a primary focus
on visitor number metrics over more sophisticated metrics like visitor satisfaction, spending per
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visitor, or revenue generation [84]. Protected area managers can also be resistant to the
commercial side of visitor management, viewing their role as solely one of conservation and
guardianship [47,50,82,84]. These managerial issues have serious implications for the
effectiveness of protected areas at generating revenue; Goodwin et al. (1997) found that instead of
visitation numbers, higher cost recovery at protected sites was related to the managerial expertise
of protected area managers and familiarity with tourism management [47].
This shortage of training, experience, incentive, and data leads to price-setting policies that
Crompton (2011) describes as “history, precedent, and inertia…arbitrary and intuitive,” and
Dharmaratne et al. (2000) label as “guesswork” [74,85]. Using a typology of price strategies based
on financial return and visitor access, Rentschler et al. (2007) identifies most protected areas as
undertaking “access-based pricing,” setting prices below the level that most visitors would be
willing to pay and promoting policies encouraging maximum visitation numbers, generally with
“little substantive research” undergirding pricing decision-making [81].
While there has been very limited research on price-setting processes and rationalizations at
protected areas in lower- and middle-income countries, there has been research conducted in
wealthier countries. Surveying Australian museums, Rentschler et al. (2007) found that less than
30% used any formal research, such as evaluating visitors’ views on pricing or attempting to
estimate visitor willingness to pay, when setting pricing levels; on the other hand, over 50% used
the prices set by other museums as their benchmark for appropriate pricing. A further 25% used
prices set by government agencies outside of the museum, and 10% relied primarily on intuition
when setting prices. A number of the museums further stated that routine, or tradition, was an
important component in price setting or that prices had been changed by the unilateral actions of
a few administrators [81].
A similar pattern was observed by Pellinen (2003) among tourist sites in Finland; rather than
tailoring their pricing strategy to their cost structure or to the amenities and quality of the product
they offered, tourist attractions tended to “follow the leader” [86]. Sites spent much more effort
on examining the prices of competing businesses than in analyzing their own cost structure,
seasonality in visitor demand, or visitors’ evaluation of the value for money at their own
business. When tasked with explaining these pricing strategies, the most common explanations
given were “routine, trial-and-error, and intuition” [86].
Rogers (2005) found that most of the sites surveyed based their prices on some combination
of costs, competitors’ prices, and their best guess as to what customers would pay. However, site
managers had little information on the price sensitivity of their visitors or potential visitors;
almost half had no idea what impact a 10% or 20% increase or decrease in price would have on
visitation numbers [84].
Much of the resistance, on the part of protected area managers and policy-makers, to raising
protected area entrance fees is based around concerns that price increases, even moderate ones,
will lead to a large decrease in visitor numbers. However, there is little evidence that entrance fee
increases have diminished tourist revenues at protected sites or that lower entrance fees increase
visitation rates, within ‘realistic’ levels [7,49-51,55-57,73,74]. When visitors from wealthier
countries are asked their willingness to pay increased fees at protected areas in lower- and
middle-income countries, studies have shown near-universal willingness to pay more than
current entrance fees; this is likely because fee increases, even relatively large ones, are minor
compared to both the visitor’s income and the visitor’s overall vacation spending [7,49,51,55-57].
As the overall share of the given entrance fee as a percentage of total vacation cost diminishes, the
price elasticity of demand falls as well [7,49,51,55-57]. Where visitors have expressed
dissatisfaction with fees, it is generally related to complicated and variable price structures, rather
than price levels [7,57].
When protected area managers and governments have decided to increase entrance fees,
attempts at fee increases have often been met by protests, especially from private tourism
businesses such as hotel operators [47,49,50,67,73,74,76]. Pressure from private tourism businesses
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has even led to reductions in entrance fee prices or reversals of fee increases. The most famous
example of such a development occurred in Costa Rica between 1994 and 1996. Costa Rica
attempted to increase fee revenue in 1994 by increasing entrance fees at national parks from
US$1.25 to US$15 [49,52,67,73,76,77]. When this occurred, private tourism operators led a number
of protests against the new fees, arguing that they would destroy the tourism business. When
visitation levels fell, the Costa Rican government quickly concluded that the entrance fees were
indeed problematic and dropped them down to US$6 [49,52,67,73,76,77]. However, a number of
contingent valuation studies of international visitors’ willingness to pay conducted in Costa Rica
during this period showed that the US$15 fees were set at a broadly appropriate level, and,
indeed, that the broad exceptions to this policy led to widespread illicit ticket sales, with few
tourists paying the full US$15 to enter. A number of researchers, including Lindberg and
Aylward (1999), Lindberg et al. (2001), Hearne and Salinas (2002), and Alpízar (2006) contend that
the decline in visitation to Costa Rica in 1996 is better explained by a case of kidnapping that
made international news and challenged the narrative that Costa Rica was a safe country in
which to travel [49,52,67,73]. It is noteworthy that when Costa Rica reduced entrances from US$15
to US$6, foreign visitation levels increased by only 8% [77]. More recently, Chitwan National Park
in Nepal attempted to increase entrance fees, which are less than a third of what studies suggest
visitors would be willing to pay, in 2010; however, the park management ultimately declined to
implement the increase in the face of opposition from tourism-related businesses [56].
These policy decisions are at odds with a growing consensus among conservationists that,
particularly for ecologically-sensitive protected areas, the paradigm of maximizing visitor
numbers to the exclusion of other metrics is not just bad for protected area finances but bad for
the conservation objectives of protected areas [7,57,67,68,72,83,87-90]. Mukanjari et al. (2013) point
out that the conservation of many highly threatened species, sites, or habitats is dependent on
what they term a “high-end, low-impact” mode of tourism [90]. This touristic framework would
require protected area entrance fees to be set at substantially higher levels, at least for
international visitors [7,72,90]. Chapters Three and Four of this dissertation seek to meaningfully
contribute to the research on this dilemma by evaluating the feasibility of raising entrance fees for
international (and wealthy domestic) visitors at protected areas in south-eastern Mexico and
eastern and southern Africa. The 26 protected sites studied, across ten countries, all experience
relatively-high current levels of visitation associated with either high-end resort tourism or even
higher-end safari tourism but lack quality data on visitor demand or willingness to pay (WTP)
estimations that would allow for evidence-based pricing decisions. Using multi-site contingent
valuation surveys (Chapter Three) or an attribute-based pricing model (Chapter Four), the
chapters in this dissertation test the feasibility of a “high-end, low-impact” tourism framework in
two distinct contexts [90].
5. Overview of Chapters
Following this introductory chapter, this dissertation consists of three chapters, each a
separate study, tied together by the theoretical and methodological threads discussed above.
These chapters showcase how researchers and policy-makers could apply three different, costeffective valuation methodologies well-suited to their particular context, such as the nature and
complexity of the good being valued.
Chapter Two, Deliberative Valuation and Participation in Payment for Ecosystem Services
Programs, involves both a complex environmental good, in the form of ecosystem services
provided by intact tropical forests, and a complimentary methodology, deliberative valuation. As
deliberative valuation gives participants a great deal more time and information, not to mention
the ability to discuss and debate with other respondents, it is potentially a superior choice for
valuing ecosystem services over traditional non-market valuation methodologies. However,
deliberative valuation comes with some notable drawbacks, most prominently high cost per
participant, limited sample diversity, and relatively small sample sizes.
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In order to mitigate some of these limitations, Chapter Two outlines a minimalist
deliberative framework designed to lower cost per participant and increase sample size and
diversity through shorter, more structured deliberative sessions and the use of sub-groups during
the deliberative exercise. This minimalist framework was then evaluated using a case study of
landholders in south-eastern Mexico, evaluating their willingness to participate in a Payment for
Ecosystem Services (PES) program at different payment levels.
While the research presented in Chapter Two does not examine protected area pricing, as
with the other two chapters, it was conducted in a relatively ‘ideal’ context for examining
deliberation and PES participation. A large portion of the tropical forest land in Mexico is owned
communally under the ejido system, and smallholder colonization for additional agricultural land
is responsible for much of the deforestation currently taking place [91-94]. Thus, small
landholders in rural Mexico are already experienced in deliberative exercises, through the
communal land ownership system, and are also an essential constituency in attempting to limit
deforestation. The Mexican PES program, under the umbrella of ProÁrbol, is one of the largest in
the world, with over three million hectares and six thousand ejidos currently enrolled [95-98].
These elements make south-eastern Mexico an ‘ideal’ location for examining deliberative
valuation in the context of Payment for Ecosystem Services (PES).
The study described in Chapter Two found that many landholders would be willing to
accept a lower level of compensation, when compared to the potential income generated by
degradative activities, to preserve the benefits, including ecosystem services, of communal forest
land. The use of the minimalist deliberation framework resulted in a 13.8% increase in the
percentage of participants choosing to participate in the PES program over the more destructive,
but more lucrative, alternative offered. The deliberative framework also led to a 31.2% increase in
the percentage of participants who felt confident in their decision. Participation in the minimalist
framework also minimized the impact of prior knowledge about PES on willingness to
participate, while increasing the impact of participants’ attitudes on conservation. These results
suggest that the minimalist deliberative framework succeeded in providing additional time and
information to participants valuing a complex and unfamiliar good.
Chapter Three, Contingent Valuation and Protected Area Pricing in South-eastern Mexico,
examines a relatively familiar good, entrance to a cultural or natural protected area, and a less
involved methodology, contingent valuation. Contingent valuation can be an effective
methodology when respondents have sufficient familiarity with the good being valued, as it is
substantially less expensive than deliberative valuation and can typically involve larger and more
representative samples of respondents [5,15,17,19]. However, contingent valuation surveys are
still costly and time-consuming exercises, making it challenging for agencies operating a large
number of protected areas to conduct full surveys in each separate protected area. Unless each
protected area attracts similar visitors and has nearly identical touristic attributes, a one-size-fitsall pricing strategy may be problematic [7,31,33,35].
To address these concerns, Chapter Three showcases a multi-site contingent valuation
exercise designed to evaluate how visitor characteristics and site amenities impact willingness to
pay estimates. Multi-site contingent valuation studies of willingness to pay higher protected area
entrance fees are rare, with Chase et al. (1998), Shultz et al. (1998), Reynisdottir (2008), Bruner et
al. (2015), and Dikgang and Muchapondwa (2017) among the only examples in the published
English-language academic or gray literature [31,76,77,99,100]. Conducted at five different
protected sites in south-eastern Mexico, this multi-site survey interviewed 877 visitors and
collected a variety of demographic, logistic, and attitudinal information in order to model their
impact on visitor demand at each of the surveyed sites.
Chapter Three directly addresses the topic of protected area pricing by examining the
potential for raising additional revenue through higher entrance fees, how different types of sites
attract different visitor pools, and the feasibility of a quasi-uniform pricing strategy across southeastern Mexican protected areas. South-eastern Mexico is also, in many ways, an ‘ideal’ context
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for evaluating visitor willingness to pay and protected area pricing, as it is one of the world’s
tourism hotspots thanks to the appeal of Cancun and the Riviera Maya, attracting around 20
million tourists annually [101-104]. The protected areas examined, many of which are worldfamous sites in their own rights, are all in proximity to some of the most popular touristic routes
in Mexico [105-107]. This allows for an evaluation of how tourists visiting these sites as their
primary touristic objective, as compared to those visiting secondarily from beach resort vacations,
compare in their willingness to pay higher entrance fees.
The study described in Chapter Three found that visitors to the surveyed Mexican protected
areas were willing to pay substantially more than the current fees at each of the sites, with mean
maximum willingness to pay estimates of 2.8-9.8 times current fees. If revenue-maximizing fees
were implemented at each protected area, overall revenues would increase 77% over current
levels. At the same time, visitor demand was found to be relatively inelastic, with a hypothetical
price increase of US$1 leading to a projected 20% increase in revenue with only a 4.5% decrease in
visitor numbers. Looking at visitor characteristics, income, education, attitudes towards
conservation, cost of visiting a site, motivation for traveling to Mexico, and, particularly, prior
decision to visit the site in question were found to be the most impactful on a visitor’s maximum
willingness to pay estimate. The study also suggested the potential for a quasi-uniform entrance
fee policy for south-eastern Mexican sites, with a standard fee level and supplementary fees at
sites attracting tourists with stronger motivations for visiting.
Chapter Four, Attribute-Based Pricing and Safari Tourism at Protected Areas in Southern
and Eastern Africa, also addresses the later stages of the preference formation process. However,
whereas Chapter Three surveyed visitors to estimate how much respondents would be willing to
pay (WTP) at different protected sites with variable site attributes, Chapter Four estimates
reasonable ranges of site entrance fees based on the relative importance of those site attributes to
visitors.
While the sort of multi-site contingent valuation survey shown in Chapter Three offers a
more cost-effective alternative for protected area operators with multiple sites than separate
studies conducted at each site, the costs and complexity of any contingent valuation study or
other survey-based valuation methodology are still prohibitive for many operators, particularly
in lower- and middle-income countries [7,30-33]. Therefore, Chapter Four explores attributebased pricing models, where the relative importance of different site attributes is weighted and
used to model prices for a number of sites. While likely not as capable of identifying site-specific
variation as a contingent valuation survey, an attribute-based approach allows a range of
reasonable prices to be modeled, and sites that substantially diverge from the modeled price
range to be identified [9,10,108-110].
Chapter Four examines attribute-based pricing models by estimating plausible price ranges
for 21 protected areas in eastern and southern Africa with substantial levels of safari tourism.
Using attributes like wildlife viewing quality and perceived safety, the relative importance of the
attributes was determined by a survey of safari tourism professionals, allowing a pricing model
to be constructed and an evaluation of the current entrance fees of the protected areas against the
modeled price range.
Like Chapter Three, Chapter Four directly addresses protected area pricing, by building an
attribute-based model which outlines a range of plausible entrance fees for safari tourismoriented protected areas in eastern and southern Africa. Chapter Four was also conducted in an
‘ideal’ context for evaluating the impact of different attributes on pricing, as the different
characteristics investigated are extensively evaluated by the tour operators selling safari tourism
packages. These tour operators still dominate bookings for safaris, allowing them to fill an
important role as intermediaries, steering tourists towards the protected areas deemed to fit their
preferences best [49,75,111,112]. This extensive knowledge of site attributes allows for an ‘ideal’
case study for an attribute-based pricing model, as the individuals advising (and in many cases
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deciding) on which site to visit are familiar with the relative characteristics of the sites in
question, allowing for an informed decision.
The study described in Chapter Four found that the African protected areas surveyed could
potentially raise entrance fees considerably, with a lower-bound mean potential increase of 240%
and an upper-bound mean potential increase of 348%, compared to current entrance fees. There
was considerable variance in the potential increases modeled, however, with the southern African
protected areas, particularly those in Botswana, Namibia, and Zambia, having the largest room
for potential price increases, due to a combination of low current fees and highly-desirable site
attributes. Protected areas in Kenya, on the other hand, with high current fees and, in most cases,
moderately-desirable site attributes, were found to have the lowest potential for prices increases
at present.
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1. Introduction
Stated preference valuation techniques, such as contingent valuation or choice experiments,
have emerged as some of the most popular methodological approaches for the valuation of non- or
quasi-marketed goods and services, particularly environmental goods and services, due to their
ability to estimate hypothetical changes and non-use values. However, stated preference
techniques have also been subject to extensive criticism over issues of validity and bias, especially
related to the process of preference formation for unfamiliar or complex goods and services, as well
as more philosophical critiques related to incommensurability of values and the role of the
respondent as consumer or citizen [1–3].
One proposed solution is the incorporation of a deliberative component to valuation exercises,
bringing respondents together to discuss issues and concerns and arriving at a valuation potentially
superior in both process and outcome. However, substantial disagreement exists over the form and
purpose of such a deliberation, with the most fundamental division existing between a conception
of deliberation answering, first and foremost, the philosophical criticisms of stated preference
methodologies, and a deliberation primarily designed to solve issues of validity and accuracy [4].
These two theoretical conceptualizations of deliberation, which might be termed political
deliberation and informative deliberation, respectively, differ in their approach to consensus,
aggregation of results, the role of the moderator/facilitator, and the importance of sample
representativeness [5–8].
Evaluating the informative model of deliberative valuation, a number of strengths relative to
other stated preference techniques stand out. Deliberative valuation gives participants more time
and information than survey-only methodologies, reflecting a more realistic model of preference
formation when confronted with the valuation of complex or unfamiliar goods or services, and
leading to potentially more valid and/or reliable value estimates [9–11]. The addition of a
deliberative component also allows participants to be introduced to new viewpoints from other
participants and can contribute to a higher degree of participant confidence in their valuation
estimation, thereby conferring greater legitimacy to the results of the valuation exercise [12–14].
Unfortunately, deliberative valuation has also suffered from a number of systematic
weaknesses that have limited its effectiveness. Most notably, past deliberative valuation studies
have had restricted sample sizes when compared to other stated preference methodologies, due to
the high cost per participant and limited effectiveness of large deliberative groups. This has led to
concerns about representation and the ability of deliberative valuation to reflect the preferences of
the broader community [15–19]. The time investment required of participants in deliberation has
also led to problematic sample compositions, with the systematic underrepresentation of a number
of social and economic groups [19–22]. Additional concerns have also been noted, such as the
replication of external hierarchies within the deliberation and problems of groupthink and group
polarization marginalizing minority voices [8,13,15,17,23].
While it may be unrealistic to outline a ‘one-size-fits-all’ deliberative methodology that
overcomes all of the weaknesses of deliberative valuation while also preserving deliberation’s
strengths, it might instead be productive to develop a variety of deliberative formats to fit different
contexts and research goals. This chapter proposes such a framework, a minimalist variant of
deliberative valuation aiming to reduce costs to organizers and participants and thus increase
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sample size and diversity. These goals are to be achieved through shorter, more structured
deliberative sessions and the use of a larger deliberative group with discursive sub-groups.
In order to examine the impact of this minimalist deliberative framework, a valuation case
study is examined. South-eastern Mexican landholders were asked to complete a survey
questionnaire with demographic and attitudinal questions and then given a hypothetical valuation
scenario. This scenario asked them to put themselves in the position of helping to make a decision
about how to manage communal forest lands through either leasing the land for grazing or
enrolling it into a Payment for Ecosystem Services (PES) program. The study focuses on how
landholders’ perception of the benefits being derived from communal forest lands would impact
their willingness to accept (WTA) lower payments to participate in the PES program, as opposed
to the more destructive, but potentially more lucrative, option. Before and/or after the participants
took the survey, some also took part in a deliberation along the lines of the minimalist framework
proposed in this chapter, allowing for the impacts of the deliberation on participant value estimates
and confidence to be evaluated.
This chapter consists first of an introduction to the theoretical and philosophical roots of
deliberation, as well as their implications for deliberative valuation. The strengths and weaknesses
of informative deliberation are discussed in-depth, along with a possible minimalist deliberative
framework designed to help alleviate some of these systematic concerns. This is followed by an
introduction to Payment for Ecosystem Services (PES) programs, with a specific focus on their
implementation in Mexico and issues related to the estimation of opportunity cost for participants.
Once this theoretical and contextual background has been explored, the chapter outlines the
methodology and results of the case study and is concluded by a discussion of their implications
for some aspects of PES and deliberative designs.
2. Deliberation and Valuation
Deliberation has been incorporated into non-market valuation to address the perceived
limitations of traditional stated preference valuation techniques [5–8,24-26]. However, important
epistemological disagreements have existed between works approaching deliberation as a means
to improve upon existing valuation methodologies and works approaching deliberation as a
fundamentally different form of valuation, as a response to the individualist and utilitarian
perspective built into traditional valuation methodologies, such as contingent valuation [6–8].
The latter works, which might be termed political deliberations, aim to build a consensus value
estimate, while explicitly seeking a variety of different value perspectives. Within this deliberative
framework, transcendental, non-utilitarian, and incommensurate values are considered explicitly
and equally with utilitarian or individualistic values [5–8]. This form of deliberation particularly
rejects the role of the participant as a consumer of goods or services; rather, they are to take on the
role of citizens and members of a broader community. In this paradigm, the aggregation of
individually generated preferences cannot bestow adequate legitimacy on the resulting
estimations. Instead, deliberation should involve participants reconciling their differences by
arriving at a mutually acceptable consensus [5–8].
Other deliberative valuation works present a model of deliberation that differs substantially
in its ideological and theoretical roots [7,8]. These informative deliberations are generally aimed at
enhancing traditional valuation techniques, such as contingent valuation, by giving participants
the opportunity to become better informed and consider the issues at play more deeply [12].
Participants do not have to restrict themselves to individual utilitarian preferences and can
incorporate other sources of value; however, they are still primed to approach the valuation
exercise from the perspective of their own utility maximization, and transcendental and nonutilitarian values are considered implicitly rather than directly. The actual valuation exercise is
almost always accomplished through the aggregation of individual preferences and explicitly
produces a monetary value [8]. Within this informative context, deliberation serves to tailor
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information specifically to the participants, give participants time to think and ask questions of the
researcher/organizer and other participants, and improve participants’ understanding of the issue
at hand, while allowing the participants to hear and offer multiple perspectives [12].
This chapter examines the informative model of deliberation and follows Niemayer and
Dryzek (2007) in accepting that authentic deliberation need not involve consensus of outcome, but
rather meta-consensus—agreement on the nature of the problem being deliberated upon, the
possible choices present, and the arguments in favor or against those choices. Deliberation should
also produce inter-subjective rationality—individuals with similar preferences should favor similar
decisions [27].
These two goals highlight the informative/efficient argument in favor of deliberation:
deliberation should enable the participant to understand the issue at hand, the possible solutions,
the arguments for and against different positions, and, ultimately, that the choices made by
individuals should therefore accurately reflect their genuine preferences. Thus, deliberation can
lead to an individual changing his or her mind on two grounds: (a) his or her preferences change,
leading to a choice commensurate with these new preferences, or (b) his or her preferences remain
the same, but he or she realizes that a different choice actually better reflects those same preferences,
both reflecting a more rational outcome than would have resulted before the deliberation.
2.1. Strengths of Informative Deliberation
2.1.1. A More Realistic Model for Preference Formation

Preferences are not always pre-formed; for many environmental goods and services, for
example, respondents are unlikely to have strong existing preferences [2,10,28]. Instead, they may
have amorphous conceptions, based on their beliefs and values, which they attempt to fit into the
valuation system required by the survey. Thus, the valuation experience itself helps to refine and
solidify the respondents’ preferences rather than reflecting pre-existing preferences [26,28,29].
Unfortunately, most traditional stated preference valuation interviews prompt respondents to
express a value on the spot, with very little opportunity for consideration, reflection, or the chance
to obtain additional information. Respondents also generally lack the sort of contextual prompts,
such as the positions of public figures, political parties, or other opinion shapers that help to mold
preferences in real-world decision scenarios [26,30]. This is not necessarily problematic for goods
or services on which the respondent is comfortable placing a value, such as goods they might
actually have purchased or would purchase, but is much more challenging for goods with which
they are not familiar, particularly ones with substantial non-use value [9–11].
If preferences for particular goods and services are not fixed and invariant, stated preference
surveys will return inaccurate estimations. When confronted with the valuation of unfamiliar or
complex goods or services, respondents may rely on heuristics or exhibit lexicographic preferences,
where they are unwilling to trade any quantity of a good or service for any quantity of money, or
vice versa [2,10,14,22,26]. This is particularly evident for environmental goods, where
respondents/participants may be unfamiliar with the terminology behind concepts such as
‘biodiversity;’ it seems a fair assumption that when a respondent is not clear on what is being
valued, they are unable to estimate its value accurately [14,22,28,29]. Deliberation provides a means
for participants to engage in preference formation and accrue the knowledge necessary to offer
informed estimations and thus can function as a mechanism to solidify preferences [11,14,22,29].
2.1.2. Time and Information

Deliberation offers the chance to provide large amounts of information to participants;
additionally, participants can discuss the information provided, and request additional
information or sources of information, if needed. This information can consist of multiple
perspectives or of scientific or policy information about the underlying issue or policy solution
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[16,31,32]. When this information is received, in part, through discussion with other participants,
participants also show a greater interest in cooperative and collective responses to environmental
issues [16,33]. Within an environmental context, deliberation can offer participants the opportunity
to learn about complex and interconnected processes of ecosystem services and about the way these
processes are impactful on other participants. Deliberation can also explicitly highlight the moral
and ethical concerns inherent in environmental decision-making [8,16,31].
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2.1.3. More Valid and Reliable Value Estimations

Deliberation can lead to the expression of potentially more valid and reliable value estimations
by ameliorating some of the biases and flaws in traditional stated preference valuation
methodologies. Deliberation can reduce the effects of embedding, that is, assigning a different
value to a good depending on the context in which it is presented [12,22]. For instance, a
respondent’s willingness to pay for a good might fall when presented with competing goods; or, a
respondent might express the same willingness to pay for vastly varying quantities of the same
good. There is evidence that respondents are particularly challenged with scope, having difficulty
distinguishing large magnitudes. Embedding is reduced in deliberation by providing sufficient
time and multiple perspectives by which to consider questions of scope and trade-off [12].
Deliberative groups can be especially useful when dealing with challenging welfare measures such
as willingness to accept (WTA) compensation, where discussion and deliberation can reduce
strategic over-bidding and protest bidding [14,18,32–35].
There is evidence that improved knowledge and information about the good or service in
question meaningfully changes aggregate preferences—not just individual positions, but the
aggregate distribution of preferences would be different on many issues if all respondents were
better informed [5,9,11,12,14,18,22,29,35,36]. Traditional stated preference surveys give an
overview of preferences as is; deliberation also offers the chance to examine preferences after a
minimum threshold of knowledge is obtained. If done correctly, a deliberation can outline the
preferences of a public that has had the chance to learn, reflect, and discuss the relevant topics in
depth [14,35].
2.1.4. New Viewpoints

Deliberation has the potential to bring together participants who would otherwise not interact
and expose different voices and perspectives within a mediated setting [1,37,38]. Deliberation
should optimally function as a surrogate for a public discussion of the issue at hand. Through the
sharing of knowledge and perspectives between group members, deliberation can lead to the
development of ideas and perspectives that no one in the group would have developed
individually [10,29,35,37,38].
2.1.5. Increased Confidence and Legitimacy

When evaluating the success of a valuation exercise, it is important not merely to look at
normatively-oriented process measures, but also respondent-focused criteria; that is, do the
respondents in a valuation exercise believe that the valuation has adequately allowed them to form
and express their preferences [6,13,14]? There is evidence that deliberation leads to increased
participant confidence, both in the value they estimated and in their own ability to accurately
estimate that value [12–14,22].
For instance, when comparing a familiar and unfamiliar environmental good, participants in
MacMillan et al. (2005) were much more likely to change willingness to pay (WTP) estimates
between contingent valuation and deliberative valuation exercises when valuing unfamiliar goods;
participants also expressed much more confidence in their estimation after deliberation [22].
Deliberation can lend greater legitimacy to valuation estimates on the part of non-participants.
When the value estimates generated by valuation exercises are considered to be valid, reliable, and
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legitimate, they are more likely to be acted upon by policy-makers, further increasing the legitimacy
of the valuation exercise [13,39].
2.2. Weaknesses of Informative Deliberation
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2.2.1. Sample Size Limitations, Representation, and Cost

The greatest problems facing deliberative valuation are those of sample size and
representativeness. Deliberation fundamentally suffers from a problem of scale: functionality
requires small-groups, but legitimacy requires the widest possible participation [15–19]. If
participants in deliberations are not representative of the affected population or of that population’s
full range of perspectives, the results will be less valid and less legitimate; this is even more the
case if this inequality in participation reinforces existing external hierarchies of status and power
[4,15,16,18,20,37].
It is unlikely that any group small enough to deliberate effectively could represent the full
range of viewpoints or demographic characteristics of a substantially larger population.
Additionally, attempting to pick out participants to ‘represent’ some broader group, for instance, a
political or ethnic group, creates a false and problematic narrative that all members of that group
have functionally identical views and preferences [4,8,9,15,20,21,27]. This also puts participants in
the dilemma of whether to represent their own preferences or the perceived preferences of the
group they are ‘representing’; it is unreasonable to suggest that any member of any group can
adequately represent all members of that group [4,9,15,20,21,37].
A possible solution would be to conduct a larger number of small deliberative groups,
allowing for greater representativeness while preserving the effectiveness of small group size.
However, historically, deliberative groups have had a very high cost per participant in both time
and money. Balderas Torres et al. (2013) found deliberative valuation to be much more expensive
than a traditional contingent valuation survey, costing between $8 and $20 per participant in
middle-income countries, compared with $3 per respondent for a contingent valuation survey [18].
2.2.2. Uneven Cost to Participants

A related problem is the uneven cost of participation in a deliberation on different participants,
which can have systematic impacts on the representativeness of a deliberative group. The more
involved the commitment required to take part in a deliberation, in time, money, or effort, the more
challenging it will be to ensure a representative group, instead favoring participants with the
available time and resources to participate [40,41].
Levels of participation in deliberations are generally low, and there is an inevitable degree of
self-selection in participation that has implications for representativeness [19–22]. Some social
groups, such as young people and the elderly, minorities, those in full-time employment, and nonenvironmentally active people, have been historically underrepresented in deliberative settings.
When social balance is lacking, as is often the case in deliberations, the validity and legitimacy of
any decision suffers [4,6,8,18,41].
Problems with sample composition due to time costs have been found in other quasideliberative settings featuring a substantial cost in time, money, or effort. De Santis and Renner
(1997) found that citizens in Massachusetts towns with town meeting governments were over four
times as likely to vote than to attend a town meeting, with often substantial demographic and
political differences from attendees [42]. Similar differences in turnout have been noted in
Appenzell Innerrhoden and Glarus, the two Swiss cantons still maintaining Landsgemeinde public
cantonal assemblies, one of the reasons why other cantons replaced them with ballot box voting
[43].
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2.2.3. Hierarchical Replication

For a deliberation to be successful, it must, as a minimum threshold, be fair; that is, all
participants must be treated equally and have equal ability to participate in discussions and possess
an equal voice in any decision made. Participants must also be free of internal or external
manipulation through imbalances in power [13,15,23]. However, deliberations are often impacted
by participatory exclusion, where power imbalances outside of the deliberative setting are
replicated within it [8,17].
Deliberative processes can also exacerbate existing inequalities by prizing expert
interpretations and exerting pressure to correspond to social or group norms. Deliberative settings
tend to favor strong personalities, those with higher social capital, and those with higher technical
expertise [8,13,41].
When participants within a group are part of an extant social hierarchy outside of the group,
marginalized participants who break with social conventions can suffer outside consequences,
which could deter their participation within the deliberative group [15,19,23,44]. These types of
marginalization are less amenable to solutions, such as active facilitation, since even if space is
made for participation, the negative consequences of this participation will take place outside the
‘safe space’ of the deliberation. [8,23,44].
When marginalized groups are ignored, they are more likely to bear the costs of adopted
proposals, and less likely to reap the benefits, and their unique informative contributions are lost
[8,15,23]. For instance, Agarwal (2001) found that women collect most of the wood used in rural
India and Nepal but were largely excluded from offering their insights at community forestry
meetings [23]. Alternatively, marginalized groups might be shunted away from making ‘important’
decisions towards specific tasks thought to be uniquely suited to them; for instance, ‘women’s
issues’ or ‘elderly issues.’
Some of the best-studied deliberative settings are American criminal juries, where 12
participants with no previous judicial experience deliberate on the guilt of an accused criminal.
American juries select foremen (to represent the jury to the judge and to the rest of the court)
internally; foremen are disproportionately likely to be white, male, higher-educated, and of higher
socioeconomic status [45–47]. Likewise, members of the jury who spoke frequently were much
more likely to be seen as persuasive, regardless of the content of their contributions. Jury
simulations suggest that the two most talkative of the 12 make up around 25% of the discussion,
while the two least talkative make up only around 2% [45-47]. Disparities increase further as groups
become larger, such as in citizens’ juries deliberating on policy questions [45,46]. When conducting
a citizen’s jury in Belfast, Barnes (1999) found that the most talkative member of the jury spoke 130
times, while the least talkative did not speak at all [47]. These participation rates are related not
merely to extroversion, but also gender, age, and socio-economic status [45–47].
2.3. A Possible Framework for a Minimalist Deliberative Valuation
The goal for any new deliberative framework should be to preserve the strengths of
deliberative valuation while addressing some of its weaknesses. This means that any deliberative
technique should aim to provide adequate space, structure, time, and information for participants
to inform themselves about the object of the valuation. At the same time, the deliberative
framework should attempt to improve methodological weak points, such as ensuring a sufficiently
large sample size to negate problems of representation (while keeping individual deliberative
groups sufficiently small), minimizing the cost to participants in time and effort, and restricting the
ability of external and internal hierarchies to unfairly shape deliberation.
It is perhaps unrealistic to expect any single deliberative framework to overcome all of these
problems while preserving the strengths of deliberative discourse. Instead, a more fruitful
paradigm might be to explore possible variants of deliberative valuation, developing different
frameworks to fit different contexts and research goals. One such possible framework might be
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focused on maximizing the number of participants while minimizing the (monetary) cost to
organizers and (time and effort) cost to participants. This deliberation framework might make use
of structured group deliberation with short deliberation sessions, thus maximizing the number of
groups that deliberate and allowing for higher sample sizes and greater comparability [12,35].
Drawing on the decision analysis, behavioral decision, and deliberative valuation work of
Gregory and Keeney (2000), McDaniels et al. (2003), and Dietz et al. (2009), this chapter proposes a
possible framework for such a minimalist form of deliberative valuation, consisting of a short,
structured group deliberation, followed by an individual valuation exercise [12,35,48]. The
minimization of time would help to alleviate problematic differences in participation that diminish
the voices of marginalized groups, while the minimization of cost would allow for a higher number
of deliberative groups to be conducted, eliminating the problem of trying to represent an entire
population with a few dozen participants. An outline of this proposed framework can be seen in
Figure 2.1.

Figure 2.1. Minimalist deliberative framework.
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Deliberative valuation studies typically involve around 30–70 participants. The primary
reasons for small study samples, and related issues of representation and participant diversity, are
the length of the deliberations and the cost per participant. Deliberative exercises typically consist
of multiple sessions of several hours, generally over consecutive days, but sometimes a week or
more apart [8,9,11,12,14,16,22,29,32,34,35,49]. The amount of time participants must dedicate to the
deliberation both limits the potential pool of participants and contributes to the
underrepresentation of some demographic and social groups. At the same time, the high cost per
participant to organizers of these lengthy deliberations limits the number of deliberative groups
that can be conducted within a study.
Instead of multiple sessions of several hours each, a minimalist deliberative framework might
instead aim for a single deliberative session of 90–120 minutes. The aim of this session would be to
allow participants to become sufficiently informed on the subject of the valuation to form and
express meaningful and valid valuation estimations while imposing a sufficiently low burden that
differences in possible participation are minimized.
One of the challenges of deliberation is scaling up; the larger the deliberative group, the harder
it is to ensure a functional and genuinely participatory group. One possible solution would be to
have a larger deliberative group (20–30 participants), which could be divided into sub-groups for
discursive purposes. This would allow a single facilitator to interact with a greater number of
participants, lowering cost and increasing the potential sample size.
A plausible framework could involve participants receiving information before the
deliberation, allowing them to form a basic understanding of the issue, particularly if it is complex
or unfamiliar. The deliberation could begin with a lecture format, reviewing the information
through an oral/audiovisual presentation from the facilitator, followed by time for participants to
ask any questions they might have about the valuation topic. If possible, for instance, if the
particular good or service being valued is the subject of local or national political debate, it may be
particularly helpful to present the positions of political or interest groups on both sides of the
debate. This approach not only provides information to respondents, but also increases the
credibility of the information provided, and offers the sorts of contextual prompts that would occur
in an actual public debate [2,26,30].
Following this, participants could be divided into groups of 4–6 participants, and tasked with
discussing the core of the particular valuation question: Is this good or service valuable? If so, why
is this good or service valuable, and what benefits would this bring/what benefits would be lost to
myself/my family/my community if this was increased/decreased? Conversely, what liabilities
would be engendered/what benefits would be lost if this were increased/not decreased? Each
smaller group could come up with its own answers to these questions and then, one by one, could
state their answers to the other groups, where they could be listed by the facilitator.
At this stage, it would be important to delve deeper, to move past concepts like ‘jobs’ or
‘sustainability’ to clarify what these objectives mean in practices, as this can vary conceptually
between different participants and between participants and organizers [12,48]. Each group can
then explore the answers further, focusing on those answers produced by other groups. In this way,
the conceptual answers provided at the first stage can be explored and clarified. By the time this is
finished, the deliberative group would have considered many different aspects of the valuation
issue, including benefits, liabilities, alternatives, and trade-offs. By hearing the ideas of other
participants and helping to explore them further, participants are able to support each other’s
thinking, with multiplicative results [12,35,48].
While the structured and focused nature of the deliberative process outlined above does limit
participants’ ability to shape its direction, that same structure would also help to keep participants
from being overwhelmed and allows the group to identify priorities and prevent minority
perspectives from being drowned out. A clear structure also prevents the domination of a
deliberation by an aggressive few without the need for extensive facilitation, which places the
burden for the success of the deliberation largely on the moderator [48].
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This deliberative framework is particularly focused on clarifying preferences by clearly
identifying benefits, liabilities, alternatives, and trade-offs. The limited focus and structured
organization are aimed at keeping the deliberation as short as possible, to maximize the ability of
a diverse set of participants to take part. The larger group size, made functional by the sub-groups,
would also help to keep the cost per participant down, allowing for larger, more representative
samples of participants. This deliberative framework is also structured to work effectively via video
chat, allowing for remote participation.
In order to examine the effects of this proposed minimalist framework on participants’
willingness to pay/willingness to accept estimations and confidence in their choices, a case study
was conducted on landholder willingness to participate in a Payment for Ecosystem Services (PES)
program in South-East Mexico.
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3. Payment for Ecosystem Services (PES)
Ecosystem services, as defined by the Millennium Ecosystem Assessment, include (a)
provisioning services, such as food and fuel sources, (b) regulating services, such as climate control
and flood prevention, (c) cultural services, such as recreation and (d) supporting services, such as
soil formation [50]. Ecosystem services are crucial for human development and survival. However,
it is estimated that over 2/3 of global ecosystem services are in decline, with market failures leading
to suboptimal degradation of natural and environmental capital. These market failures include
unclear property rights, the fact that ecosystem services are generally public goods, poor
information about ecosystem services, and a lack of enforcement or interest in internalizing the
externalities caused by ecosystem services degradation [50–56].
Payment for Ecosystem Services (PES) programs are designed to ensure the continued
provision of ecosystem services and to address the lack of market and price information for many
of these services, which has led them to be consistently undervalued [51,55,57]. PES is a voluntary,
but conditional, exchange of money for an environmental service from a buyer to a seller
[51,52,54,55,57,58]. PES incentivizes individuals or communities to provide ecosystem services
through direct financial payments, better reflecting the non-marketed, but real, values of ecosystem
services. Rather than purchasing a particular ecosystem service directly, however, most PES
programs instead compensate landholders/land users for land/resource usage restrictions. PES
programs thus aim to provide benefits for taking (or not taking) actions that would have a social
benefit, such as preserving forest cover, but which might have limited private benefit to the
landholder, thereby internalizing the externalities inherent in their behavior [33,51,53,54,58–60].
PES is more flexible than a command-and-control system of environmental regulation, as
landholders can make an informed decision on the relative marginal opportunity cost of conserving
different areas of land. Command-and-control regulation can also have negative distributional
impacts on poor, rural populations who rely on the land for a high percentage of their income
[33,53,55,57,58,61]. Unlike in Market for Ecosystem Services (MES) programs such as buying carbon
credits, PES programs seldom resemble an actual market; rather, a governmental or nongovernmental entity pays the stewards of the ecosystem services a predetermined amount of
money for ensuring the continued production of those ecosystem services [51,53,61].
3.1. Payment for Ecosystem Services (PES) in South-Eastern Mexico
With a deforestation rate in its tropical forests of more than 2% each year (a loss of an average
of 263,570 hectares/year) between 1976 and 2000, Mexico lost more than 95% of its original tropical
forest cover over that period [53,57,62–66]. Unlike in the Amazon basin, the majority of
deforestation in Mexico is not attributable to commercial logging, mining, or ranching interests. It
is, rather, primarily attributable to pioneering smallholders moving from overpopulated highland
areas to low-density tropical lowlands and clearing land, and, a lesser extent, to the expansion of
existing lowland ejidal communities into surrounding state- or communally-managed forest areas
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for additional cropland and grazing pasture [53,62,67–70]. A map of south-eastern Mexico can be
seen in Figure 2.2.

Figure 2.2. South-eastern Mexico.

Much of the forest land in south-eastern Mexico is owned communally through thousands of
ejidos. Ejidos are a system of tenure where land is owned by a collective comprised of families,
where individual plots of land are operated via heritable usufruct [62,64,67,71]. Generally,
ejidatarios were given a parcel of agricultural land, over which they have lifetime usufruct, and
which could be inherited by a spouse or single descendent, with access to a section of communal
grazing or forest lands [62,64,67,70,71]. The communal management of these common areas has
been one of the most important real-world test cases for self-organized common pool resource
management, for example, Ostrom (1990) [72–74].
When pioneering agriculturalists clear new plots for slash-and-burn milpa agriculture (mixed
crop of beans, tomatoes, and peppers, along with the staple crop, maize), the tropical forest soils,
poor in nutrients and prone to erosion, rarely last more than a few years and are subsequently
converted to pasture for cattle, with new forest land cleared for agriculture [57,62,64,67,75]. While
there are some, mostly coastal, areas of south-eastern Mexico where deforestation is attributable to
larger-scale commercial interests, most deforestation in the region is attributable to this smallholder
colonization without major outside capital investment [62,64,67,71].
The nature of deforestation in south-eastern Mexico, combined with the structure of property
ownership and management, necessitates the direct involvement of individuals and communities
with any conservation agenda, making south-eastern Mexico a potentially optimal site for PES
programs [18,62,64,67,69–71]. Mexico began to develop PES programs with the Payments for
Hydrological Services (PSAH) program in 2003 and the broader Payments for Carbon, Biodiversity,
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and Agro-Forestry Services (PSA-CABSA) program in 2004, merging in 2006 into the Program of
Payments for Environmental Services (ProÁrbol). This program is managed by the National
Forestry Commission (CONAFOR) [53,65,75,76].
PES in Mexico is explicitly not a Market for Ecosystem Services (MES); the Mexican
government is a monopsonist, which sets a price which it will pay for forest conservation. PSAH
and subsequent programs were designed to combat the primary cause of deforestation, forest
destruction by smallholders for agriculture and pasture creation, through direct payments to
preserve forest cover [53,57,63,65,68,69]. This policy was aimed both to advance conservation
objectives efficiently and to alleviate the economic distress that would have been caused by direct
command-and-control measures aimed at regulating smallholder behavior [53,65,68,69]. Most PES
contracts are created with ejidos rather than individual landholders, involving members of over
6000 ejidos [68,75,76].
Starting with hydrological services and carbon forestry, ProÁrbol now also addresses
biodiversity and other aspects of forest conservation [69,75,76]. Mexico has emerged as one of the
world leaders in PES, with over 5.2 million hectares entered into Mexico’s PES program, totaling
over 5% of the national forest cover [75]. From the beginning, Mexico’s PES programs were
designed to be both pro-environment and pro-poor, with a specific focus on reaching marginalized
and indigenous communities; as of 2007, 91.2% of PES participants were classified as somewhat or
highly marginalized [65,66,75,76].
Alix-Garcia et al. (2015) estimated that the land enrolled in the PSAH component of ProÁrbol
experienced 40%–51% less degradation than it would have experienced if it had not been enrolled.
Additionally, they found that PSAH reduced poverty by a small but statistically significant amount
among participants [76]. Ramirez-Reyes et al. (2018) found that, while deforestation, unfortunately,
has continued through the period between 2000 and 2012, overall deforestation has slowed [66].
They found that PES programs effectively limited deforestation, reducing it by 40% to 50%
compared to land not enrolled. Lands enrolled within ProÁrbol experienced deforestation rates
comparable to Mexican protected areas, and only somewhat higher rates than very strictlymanaged core biosphere reserves. This evidence suggests that an expansion of ProÁrbol to enroll
more lands would substantially reduce Mexico’s deforestation rate, with a particular impact on the
tropical forests in south-eastern Mexico [66,76].
3.2. Difference in Opportunity Cost vs. PES Payments
Payment for Ecosystem Services (PES) programs are, theoretically, designed to (a) compensate
landholders at least equal to the opportunity cost of alternative uses of the land, and (b) not
compensate more than the value of the ecosystem service being provided. However, one of the
intriguing features of most Latin American PES programs is that they typically pay substantially
less than the estimated alternative economic uses of the relevant land [52,55,57,64,77–81].
Looking at some examples, Corbera et al. (2007) estimated the potential farm income of a
hectare in Nicaragua at around US$126/hectare/year, compared to the PES payment of
US$26/hectare/year, representing a substantial opportunity cost to participants [57]. Examining
payment provision in three Central American PES programs, Kosoy et al. (2007) found that
participants experienced a considerable loss through participation when measured against the
opportunity cost of lost income from agriculture or grazing, around US$100–150/hectare/year [78].
Grieg-Gran et al. (2005) and Wunder and Alban (2008) found similar results when looking at Latin
American PES programs more generally [77,79].
Why do landholders participate in voluntary PES programs, with their lower payments when
compared to alternative income streams? One explanation is that potential income from
agriculture, grazing, or other destructive activity is overstated due to the unsuitability of the land
enrolled in PES programs, for reasons of topography or soil quality, relative to the other land
owned by the participants [52,57,78,81]. Another possibility is that income from PES offers a
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guarantee of payment for little or no work on the part of the landholder, even if it is lower than
other income sources [58,59,64,78,79]. In both these cases, the PES program may be said to lack
additionality, enrolling mainly those landholders who were unlikely to engage in the
environmentally destructive behavior regardless of payment, due to lack of labor, resources, or
accessibility. However, these explanations are contradicted, to some extent, by the findings of AlixGarcia et al. (2015), Caro-Borrero et al. (2015), Sims and Alix-Garcia (2017), and Ramirez-Reyes et
al. (2018), from Mexico alone, which suggest that at least some of the land being enrolled into PES
programs has high potential for agriculture, forestry, or grazing profitability [60,65,66,76].
A third, interesting, explanation is that many landholders understand and appreciate the
substantial environmental benefits/ecosystem services provided by having their land enrolled in a
PES program, such as provisioning and regulating services, both directly, in the form of water,
firewood, or shade, and indirectly, in the improvement in the output of their other land
[57,64,78,80,82]. In this case, the provision of these services to the landholder, privately, is worth
enough to them to explain the divergence between the PES payment and alternative income
sources. However, to evaluate the validity of this explanation, it would be necessary to have an
understanding and estimation of the value that PES participants place on these additional benefits
[64,82].
Why is it important to understand the motivation of PES participants? As much as possible,
PES programs should aim to improve additionality, that is, to ensure that payments are directed at
participants and land that would otherwise not be conserved, rather than paying for conservation
that would take place without payments [55,82]. While some degree of additionality may be
sacrificed for the sake of lowering administrative costs or as a form of subsidy, lack of additionality
diminishes the amount of ecosystem services provided within a limited budget [82,83]. Thus, if
potential participants overestimate the relative opportunity cost of participation, it lessens the
efficiency, and therefore efficacy, of PES programs [60,82,83]. While most PES programs would
appear to under-pay participants, activity-reducing ecosystem service activities, like conservation
easements, do have the possibility to set payments too high, given the lower opportunity cost
involved, as can most notably be seen in Costa Rica’s PSA PES program [57,84].
4. Case Study
In order to examine how a possible minimalist deliberative framework might impact both
valuation estimates and participant confidence in those estimates, a valuation exercise was
conducted. South-eastern Mexican landholders were asked to complete a survey questionnaire
with demographic and attitudinal questions and then given a hypothetical valuation scenario. This
scenario asked them to put themselves in the position of helping to make a decision regarding the
management of ejidal forest lands with two potential options: lease the land for grazing or enroll
the land into a Payment for Ecosystem Services (PES) program. The payment from leasing for
grazing was kept fixed, while the payment from the PES program was varied across surveys, in
order to see how participants would respond. Participants were also asked to rate their confidence
in the decision they made. Some participants were only given the survey; some were given the
survey, then participated in a deliberative group discussing PES and ecosystem services before
taking the survey again, while a third group went straight into the deliberative group before taking
the survey. This allowed for an evaluation of the impact of the minimalist deliberation on the
valuation estimates and participant confidence.
While the scenario given to the participants was entirely hypothetical, it was designed to be
plausible to participants, given that all were members of households belonging to ejidos with
communal forest lands. PES was chosen as a topic of the valuation exercise both because of the
importance of estimating the value landholders place on generated environmental
benefits/ecosystem services and because it is a topic with which most participants were expected
to be largely unfamiliar, allowing for a better evaluation of the impacts of the minimalist
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deliberative framework. The hypothetical non-PES income option rules out the common
explanation of land being enrolled into a PES program because it is uneconomic to exploit.
Following focus group pilot testing in November and December 2016, the valuation exercises
were conducted in southern Quintana Roo State, Mexico, in the municipalities of Othón P. Blanco,
Bacalar, Felipe Carrillo Puerto, and José María Morelos, intermittently from January to October
2017. Participants were recruited using a combination of public flyers advertising the need for
volunteer participants, sign-up sheet recruitment, and snowball sampling, recruiting new
participants through those who had participated previously. Participation was restricted to
individuals with at least part-time residence in an ejido, at least basic literacy and fluency in
Spanish, and willing to dedicate two hours to a deliberative exercise, even if they were not
eventually chosen for one of the deliberative groups.
A total of 305 individuals were selected to participate, with an aim to approximate regional
ejidal membership in age, education, and household landholding size, with 192 (63%) actually
showing up to participate in one of the valuation exercises. Those 192 participants were divided
into three groups of 62 (Group 1), 68 (Group 2), and 62 (Group 3) participants. Group 1 was given
the survey questionnaire without any deliberation, as in a traditional contingent valuation survey.
Group 2 was also given the survey questionnaire but then engaged in a structured group
deliberation before being given the survey questionnaire a second time. Group 3 participated in the
structured group deliberation before being given the questionnaire a single time. 1
Before the survey was given or deliberation began, participants were verbally read and given
an informed consent form explaining their right to end their participation at any time, that their
answers would be treated with confidentiality and used only in aggregate, and that no potentially
personally-identifying information would be retained, published, or disseminated to any third
party in any form. All participants expressed a willingness to participate in group deliberation and
were randomly assigned to their particular group so that there was no selection bias in those who
actually participated in the deliberative groups.
An outline of the demographic and attitudinal characteristics of the participants is shown
below in Table 2.1.
Table 2.1. Description of participant characteristic variables.

1

Variable

Description

Mean

Standard Error

Gender

Participant’s gender dummy
(1 = male, 0 = female)

0.59

0.0355

Age L1

Participant’s age lowest (under 30) dummy
(1 = under 30, 0 = over 30)

0.21

0.0294

Age (Baseline)

Baseline for participant’s age (30–50)

0.42

0.0357

Age H1

Participant's age highest (over 50) dummy
(1 = over 50, 0 = under 50)

0.38

0.035

LandSize L1

Participant’s household landholdings lowest (under 10
ha) dummy (1 = under 10 ha, 0 = over 10 ha)

0.12

0.023

LandSize (Baseline)

Baseline for participant’s household landholdings
(10–20 ha)

0.44

0.0359

LandSize H1

Participant’s household landholdings higher (20–30 ha)
dummy (1 = 20–30 ha, 0 = not 20–30 ha)

0.39

0.0352

A copy of the survey questionnaire can be seen in Appendix A at the end of this dissertation.

27

Die approbierte gedruckte Originalversion dieser Dissertation ist an der TU Wien Bibliothek verfügbar.
The approved original version of this doctoral thesis is available in print at TU Wien Bibliothek.

LandSize H2

Participant’s household landholdings highest (over 30
ha) dummy (1 = over 30 ha, 0 = under 30 ha)

0.06

0.0175

NonFarmIncome L1

Participant’s household non-farm income lowest
(under MX$7500) dummy
(1 = under MX$7500, 0 = over MX$7500)

0.14

0.0251

NonFarmIncome L2

Participant’s household non-farm income lower
(MX$7500–15000) dummy
(1 = MX$7500-MX$15000, 0 = not MX$7500-MX$15000)

0.35

0.0345

NonFarmIncome
(Baseline)

Baseline for participant’s non-farm income
(MX$15000–22500)

0.35

0.0346

NonFarmIncome H1

Participant’s household non-farm income highest (over
MX$22500) dummy
(1 = over MX$22500, 0 = under MX$22500)

0.16

0.0263

PerAffluence

Does the participant perceive him/herself as better off
than average member of his or her community?
(1 = yes, 0 = no)

0.44

0.0359

Education L1

Participant’s level of education lowest (under primary)
dummy (1 = under primary, 0 = primary +)

0.33

0.0341

Education (Baseline)

Baseline for participant’s level of education (primary)

0.49

0.0362

Education H1

Participant’s level of education highest (secondary +)
dummy
(1 = secondary +, 0 = under secondary)

0.18

0.0276

ConAttitude

Participant’s averaged answer to 3 questions on
conservation (1 = low conservationist, 2 = moderate
conservationist, 3 = high conservationist)

2.32

0.0527

PESKnow

Has participant heard of /is familiar with PES?
(1 = yes, 0 = no)

0.16

0.0263

GovTrust L1

Participant’s trust in government institutions lowest
dummy (1 = low, 0 = higher)

0.34

0.0342

GovTrust (Baseline)

Baseline for participant’s trust in government
institutions (moderate)

0.55

0.036

GovTrust H1

Participant’s trust in government institutions highest
dummy (1 = high, 0 = lower)

0.11

0.0226

Price

Starting price offered to participant to accept Offer B
(ranged from MX$1000 to MX$1800)

-

-

Confidence

Is the participant confident in their choice to accept
Offer A or Offer B? (1 = yes, 0 = no)

-

-

Information on age, landholding size, non-farm income, education, and trust in government
was taken from participants in the form of categorical choices. This choice was made after pilot
testing found that participants were more comfortable with relatively broad categories. Given their
ordinal/categorical nature, these variables were converted into a series of dummy variables for
statistical analysis. The baseline of each variable is the categorical choice that the largest number of
participants chose. The baseline for age was 30–50 years old, for landholding size, 10–20 hectares,
for non-farm income, MX$15,000–22,500/year, for education, completed primary schooling, and for
trust in governmental institutions, moderate levels of trust.
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Given the random assignment, there was minimal variance in participant characteristics
between the groups. Fifty-nine percent of the participants were male, and roughly equal numbers,
42% and 38%, respectively, were between the ages of 30–50 and over 50, with a smaller number
(21%) under the age of 30. A bare majority of participants had completed a primary education with
no further education, while smaller numbers had less than a completed primary education (34%)
or a secondary education or above (16%).
Participants were then asked how much land their household had leasehold over, as well as
how much non-farm income their household earned each year. These measures were thought to be
good proxies for household income, given the fact that much of the agriculture undertaken by
households is subsistence-related or does not generate cash income, and non-farm earnings
typically provide a substantial share of household income in south-eastern Mexico [85–87]. 44% of
participants had household landholdings between 10 and 20 hectares, and 39% had landholdings
between 20 and 30 hectares, with substantially smaller numbers having less than 10 hectares or
more than 30 hectares. These landholdings are consistent with ejidal leaseholds in lowland southeastern Mexico, which tend to be substantially larger than holdings in the highland areas of Mexico,
with large portions kept fallow cyclically [85–87]. With regards to non-farm income, virtually the
same number of participants (35%) earned between MX$15,000 and MX$22,500 and between
MX$7500 and MX$15,000 annually, with smaller numbers earning over MX$22,500 (12%), and less
than MX$7500 (10%). Overall, the sample was relatively demographically representative of
ejidatarios in southern Quintana Roo, except for the underrepresentation of women [85–87].
Given the difficulties accounting for relative household size, different income sources, and
degree of monetization when asking about participants’ income or wealth, participants were also
asked to compare themselves to other members of their community. They were asked whether or
not they believed they were more affluent, when accounting for income, landholdings, and savings,
than the average member of their community. 44% believed themselves to be better off than
average, with the rest believing they were not as well off as the average community member.
Participants were asked three questions concerning forest protection and preservation: (a)
whether intact forests provide important benefits to people, including to farmers, (b) whether the
protection of forests should sometimes take priority over economic growth or the opening of new
agricultural lands, and (c) whether they believed that the government is doing enough to protect
forests in their area. As participants’ answers to each of the questions on forest protection and
preservation showed high internal consistency (Cronbach’s alpha ≥ 0.7), their answers to the three
questions were averaged, giving them a ‘conservation attitude’ score, with an overall average of
2.32 out of 3, with a higher score corresponding to more pro-conservationist attitudes.
Participants were asked whether they had heard of and were familiar with Payment for
Ecosystem Services (PES), with only 16% stating that they were familiar with PES. This number is
unsurprising given the limited public discussion and advertisement of Mexico’s PES programs
[18,53,64]. Participants were also asked how much trust they placed in government institutions on
the federal, state, and local levels, with 55% expressing some trust, 34% expressing little trust, and
only 11% expressing a great deal of trust.
Participants were then presented with the hypothetical valuation scenario, with one of three
randomly chosen bid values. In the scenario, they were asked to consider two offers that were
presented to their ejido, both with the opportunity to generate income from the ejido’s communal
forest lands. The first, Offer A, was presented by a landowner from a neighboring community who
wishes to lease a portion of the forest land for 5 years, in order to graze cattle on the land and
undertake the clearing of trees. The second, Offer B, was presented by the government, which is
interested in enrolling the same portion of land into a Payment for Ecosystem Services (PES)
program for 5 years, planning to ensure the continued production of environmental
benefits/ecosystem services by conserving the land as is. If the participant votes to accept Offer A,
their household would be paid MX$1800 each year for 5 years. In this scenario, the PES program
struggles to match this offer. After being reminded of his or her budget and other spending needs,
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the participant was asked, given the scenario above, if he or she would be willing to accept a bid
value of either MX$1000, 1400, or 1800, depending on the survey version, per year for 5 years, and
to accept Offer B, over the MX$1800 from Offer A.
This question aims to see whether participants are inclined to accept Offer B (PES program)
over Offer A (lease for cattle grazing) at an equitable or lower payment level. The difference
between the value they would be willing to accept to enroll their land into a PES program versus
leasing for cattle grazing thus represents their (implied) willingness to pay for the benefits being
derived from the land in question, such as ecosystem services.
Participants were then asked how confident they felt in their answer to the valuation question,
followed by asking those participants who answered “no” to Offer B their reasoning. This was
designed to highlight potential protest bids.
The bid mechanism used above is a single-bounded dichotomous choice bid format, where an
offer price is given to the participant, which they can either accept or decline. Following Hanemann
(1984), Hanemann et al. (1991), and Baral et al. (2008), the probability P(A) of a participant accepting
Offer B at price p can be seen as:

𝑃(𝐴) = (1 + 𝑒 −(𝛼+𝛽𝑝+𝑋𝜙) )−1

(1)

where α is a constant parameter, β is the coefficient of price p, X is the vector of all other variables
potentially impacting a participant’s acceptance of Offer B, and φ is the vector of corresponding
slope parameters [88–90].
After the valuation survey (Group 2), or before the survey was given (Group 3), a deliberation
was conducted using the minimalist framework proposed earlier in this chapter. Participants were
given preliminary information on ecosystem services and PES programs and were then brought
into a deliberative group of 20–24 participants. Information on ecosystem services and PES was
reviewed through a neutral presentation, drawing both on work that was optimistic about the
benefits of PES, such as Sims and Alix-Garcia (2017) and Ramirez‐Reyes et al. (2018), and more
skeptical, such as McAfee and Shapiro (2010) and Ibarra et al. (2011) [60,66,68,71]. Participants were
then divided into smaller groups of 5–6 and asked to discuss the benefits, particularly possible
ecosystem services, which they/their families/their communities derived from the ejidal forest
lands and that they might receive less of if the forests were degraded. They were also asked to think
about any benefits that they/their families/their communities might accrue if Offer A, to lease the
land for grazing, were accepted. After the groups’ answers were listed, the groups were asked to
consider these in greater depth, coming up with specific examples for each idea listed. After these
ideas were listed and discussed, each participant was given the valuation survey to complete
individually.
A recurring issue in environmental valuation is the disparity between individuals’ expressed
willingness to pay (WTP) for a good or service and their willingness to accept (WTA) compensation
for the loss of the same good or service, with respondents generally estimating willingness to accept
values much higher than corresponding willingness to pay values, often several times higher
[3,24,33,91-93]. Conceptually, willingness to pay should be used to value a gain, whereas
willingness to accept should be used to value a loss; however, losses are instead generally
repurposed into asking individuals how much they would be willing to pay to prevent a loss
[33,91,92]. The reluctance to use willingness to accept stems from concerns with violating longstanding best practice norms such as Arrow et al. (1993), strategic over-bidding, and lack of
budgetary constraints, leading to the aforementioned disequilibrium between willingness to pay
values and willingness to accept values for the same goods [3,24,33,91–93].
However, given that this disparity is observable in real-world, real-money economic
transactions and not just hypothetical settings, as per Brown and Gregory (1999), Lienhoop and
McMillan (2007), Plott and Zeiler (2011), and Tunçel and Hammitt (2014), amongst others, the
willingness to pay – willingness to accept disparity should be considered an example of an actual
decision-making phenomenon, and not a flaw in experimental design [34,91–93]. Thus, when
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estimating the value of a good where the property rights reside with the respondent, the valuation
should be conducted using willingness to accept as the appropriate welfare measure. This may also
be the case where property rights are ill-defined, but respondents believe that the rights lie or
should lie with him or her. Rather than seeing willingness to accept values as aberrant, they should
be viewed as an authentic expression of individuals’ preferences given the nature of the exchange
suggested [33,34,91–93].
Therefore, participants in this study were asked to estimate their willingness to accept
compensation for putting their land into the PES program and thus refraining from undertaking
environmentally degrading practices and losing some potential income. However, what is of
greatest interest is the divergence between the respondents’ estimation of the value they would be
willing to accept and the hypothetical alternative income they could generate from renting the land.
This value represents the respondents’ (implied) willingness to pay for the benefits they derive
from participating in the PES program, including ecosystem service benefits. This willingness to
accept, and thus (implied) willingness to pay, are estimated both before/without and after
deliberation in order to determine the impact of minimalist deliberation on the value estimation
and respondent confidence in his or her estimates.
This valuation model draws off of Cranford and Mourato (2011)’s two-stage model of
measuring PES participants’ willingness to pay for ecosystem service benefits, with a few notable
differences [55]. Cranford and Mourato (2011) also estimated willingness to accept before and after
a deliberative exercise. However, Cranford and Mourato (2011) believed that respondents in the
first, pre-deliberation estimation only took into account the loss of income they would experience
by participating in the PES program and not the benefits they were deriving from the non-exploited
land which would be preserved by not undergoing degrading practices [55]. After respondents
engaged in a group discussion on ecosystem services and discussed the services from which they
benefitted, Cranford and Mourato (2011) conducted a second value estimation where, on average,
the minimum price participants were willing to accept dropped 30% over the original estimates.
Cranford and Mourato (2011) treated this amount as a reflection of the respondents’ (implied)
willingness to pay for the ecosystem services associated with the property in question [55].
This study, on the other hand, takes the position, in line with the observations of Corbera et
al. (2007), Kosoy et al. (2008), and Muradian and Rival (2012), that respondents are already
incorporating the benefits that they perceive they receive from the non-exploited land, including
ecosystem services, into their willingness to participate in a PES program versus an alternative,
degrading but more lucrative option [57,64,82]. Thus, the difference between the alternative income
payment and the minimum PES payment they would be willing to accept represents their (implied)
willingness to pay for the benefits, including ecosystem services, provided by the land in question.
The differences between the pre-deliberation willingness to accept/(implied) willingness to pay and
their post-deliberation willingness to accept/(implied) willingness to pay, on the other hand,
represents the impact of deliberation.
5. Results
The results of the valuation exercise, both before/without deliberation and after deliberation,
are shown in Table 2.2.
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Table 2.2. Acceptance ratio for Offer B—Payment for Ecosystem Service (PES) program
before/without and after deliberation.
Before/Without Deliberation

After Deliberation

% Difference

Price
% WTA

% Confident

% WTA

% Confident

% WTA

% Confident

Mex$1000 (US$55)

41.7%

59.7%

49.3%

83.6%

+ 18.1%

+ 40.0%

Mex$1400 (US$77)

52.9%

61.4%

58.5%

76.9%

+ 10.5%

+ 25.2%

Mex$1800 (US$99)

69.6%

71.0%

82.4%

91.2%

+ 12.8%

+ 28.4%
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Note: US$1 = Mex$18.17 (exchange rate as of June 2017)

Both before/without deliberation and after deliberation, large majorities (70% and 82%) of
participants selected participation in the PES program (Offer B) over leasing the land for cattle
grazing (Offer A) when the payment was equitable at MX$1800. When the payment for Offer B was
decreased to MX$1400, the percentage of participants selecting Offer B decreased, while remaining
the majoritarian choice (53% and 58%). When the payment for Offer B was decreased further to
MX$1000, a majority of participants declined to accept Offer B (42% and 49%).
A demand curve was then modeled from the respondents’ responses to the willingness to pay
questions on the survey questionnaire at each of the prices asked in the survey (MX$1000, 1400,
1800) using Microsoft Excel and StataIC 15, with a model fitted to the curve, using the least-squares
method, by the functions q = 69.154e−0.00064s before/without deliberation and q = 81.366e−0.00064s after
deliberation, where q is the percentage of participants willing to forgo sum s in order to accept Offer
B over Offer A. These equations represent the best-fit functions for the observed data for the impact
of the sum s offered for Offer B on the proportion of participants willing to accept Offer B. The
median (implied) willingness to pay, representing the amount of compensation (s) given up at
which 50% of participants (q) were willing to accept Offer B over Offer A, was MX$507 (US$28.17)
before/without deliberation and MX$761 (US$42.28) after deliberation.
These results, while generated by a hypothetical scenario, suggest that a majority of
participants were indeed willing to forgo a portion of the income potentially generated by forest
land in order to prevent its degradation. This is in accord with evidence from Corbera et al. (2007),
Kosoy et al. (2008), and Muradian and Rival (2012) that awareness of the potential benefits received
from conserving forest lands is a major contributor to landholders accepting lower payments from
PES programs than alternative, destructive income sources would generate [57,64,82].
Across all three payment levels, a higher percentage of participants selected Offer B after
deliberation than before/without deliberation. This increase in the percentage of participants who
were willing to accept Offer B varied between 10.5% (MX$1400) and 18.1% (MX$1000), with a mean
of 13.8%. Median (implied) willingness to pay increased after deliberation as well, from MX$507
(US$28.17) to MX$761 (US$42.28), an increase of MX$254 (US$14.11).
An increase was also seen in participant confidence in their choice between Offer A and Offer
B after deliberation. Across all three payment levels, there was an increase in participant
confidence, with a mean increase of 31.2% in the percentage of participants expressing confidence
after participation in a deliberative group. There was a 40% increase in the percentage of
participants expressing confidence after deliberation for those participants offered MX$1000, with
an increase from 60% of participants expressing confidence in their choice to 84% expressing
confidence. This increase in confidence was seen in both those participants accepting Offer B and
those declining it.
Examining those participants who took the survey twice, before and after deliberation, 4%
changed their answer from ‘yes’ to ‘no,’ while 17% changed their answer from ‘no’ to ‘yes,’
suggesting that participants were open to changing their decisions based on the deliberation and
that the deliberation did have a small, but positive impact on (implied) willingness to pay. There
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was no statistically significant difference in the percentage of participants willing to accept Offer B
or expressing confidence in their answer between those who had taken the survey once previously
before deliberation and those who went straight to the deliberation phase.
With participants’ answers to both the willingness to accept questions and those categorizing
demographic and attitudinal characteristics, it is possible to analyze how those characteristics
affected willingness to accept estimates. Following Hanemann et al. (1991) and Asafu-Adjaye and
Tapsuwan (2008), the probability P(A) that a participant would accept Offer B at price p can be
represented as:
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𝑃(𝐴) =

1
1 + 𝑒 −(𝜒+𝛽1𝑝+𝛽2 𝐶𝑂𝑁+𝛽3𝐺+𝛽4 𝐴𝐺𝐸+𝛽5 𝐿𝑆+𝛽6𝑁𝐹𝐼+𝛽7𝑃𝐴+𝛽8 𝐸𝐷+𝛽9𝐶𝐴+𝛽10𝑃𝐾+𝛽11 𝐺𝑇)

(2)

where 𝜒 is the intercept, and β represents the coefficients of price (p), participant confidence
(CON), participant’s gender (G), participant’s age (AGE), size of participant’s household’s
landholdings (LS), participant’s household’s non-farm income (NFI), participant’s household’s
perceived affluence (PA), participant’s level of education (ED), participant’s conservation attitude
(CA), participant’s prior knowledge of PES (PK), and participant’s trust in government (GT) [89,94].
The regression model was evaluated using respondent variables, as can be seen in Table 2.3.
A bivariate probit regression was chosen as marginally superior over a bivariate logit regression
for this data using the Akaike information criterion (AIC) and deviance information criterion (DIC).
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Table 2.3. Regression model for participant willingness to accept Offer B—Payment for Ecosystem
Services (PES) program.
Before/Without Deliberation

After Deliberation
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Variable
Coefficient

Standard Error

Coefficient

Standard Error

Gender

−0.3256

0.2841

−0.4263

0.3396

Age L1

0.1011

0.3888

−0.3136

0.48887

Age L2

0.6494*

0.352

0.2406

0.397

LandSize L1

−0.2327

0.446

−0.6084

0.5605

LandSize H1

0.0721

0.3464

−0.1473

0.4325

LandSize H2

0.4305

0.6483

0.7685

0.9055

NonFarmIncome L1

−0.8577**

0.4509

−1.0835**

0.4906

NonFarmIncome L2

−0.1932

0.3259

−0.6362

0.4221

NonFarmIncome H1

0.2362

0.4345

1.4803*

0.878

PerAffluence

0.9024***

0.3506

0.8785**

0.4192

Education L1

−0.6080*

0.3446

−0.4721

0.3781

Education H1

0.5773

0.4636

0.8203

0.6737

ConAttitude

0.3161*

0.1866

0.9215***

0.2728

PESKnow

0.9166**

0.4591

−0.5461

0.51

GovTrust L1

0.2222

0.3086

0.2578

0.3881

GovTrust H1

0.3163

0.442

0.6946

0.7776

Price

0.0327***

0.009

0.0383***

0.0114

Confidence

0.0647

0.308

0.6004

0.5644

Log-Likelihood

−60.25

−41.95

χ²

56.62

61.2

Pseudo R²

0.3197

0.4218

Note: A single asterisk (*) denotes statistical significance at the 10% level, a double asterisk (**) denotes statistical significance
at the 5% level, and a triple asterisk (***) denotes statistical significance at the 1% level.

Gender, size of landholdings, and trust in government were not found to have a significant
influence on a participant’s willingness to accept Offer B, either before/without or after
deliberation. A participant’s confidence in his or her choice was also not found to exhibit a
significant explanatory power on his or her willingness to accept. Age and education showed
relatively low explanatory power for a participant’s willingness to accept Offer B, with only the
highest age category (over 50) and lowest education category (under primary) having a marginally
significant influence before/without deliberation, positive and negative, respectively.
Perceived affluence, on the other hand, had a statistically significant, positive impact on a
participant’s willingness to accept Offer B, both before/without and after deliberation. The lowest
non-farm income category (under MX$7500/year) also a had statistically significant, negative
impact on willingness to accept Offer B, when compared to the baseline non-farm income level,
regardless of deliberation. The highest non-farm income category (over MX$22,500/year), on the
other hand, was marginally significant after deliberation. The starting price given to participants
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for accepting Offer B, as determined by the survey variant a particular participant was given, was
also found to be strongly significant in determining willingness to accept Offer B.
Most interesting were the variables related to knowledge of PES and conservation attitude.
For the surveys given before/without deliberation, prior knowledge of PES was a significant,
positive predictor of willingness to accept, whereas after the deliberation was conducted, it was no
longer significant. Deliberation had the opposite impact on conservation attitude; conservation
attitude was marginally impactful on participants’ willingness to accept in the before/without
deliberation surveys but had a significant, positive impact on those taken after deliberation.
It is, perhaps, unsurprising that the deliberation led to a diminishment of the explanatory
power of knowledge about PES; after all, the purpose of the deliberation was to inform participants
about PES and ecosystem services. The increased significance of conservation attitudes is also
potentially indicative of the impact of the deliberations, suggesting that some participants who held
pro-conservationist attitudes may not have realized which option best represented their
preferences. The increased impact of conservation attitudes on willingness to accept after
deliberations suggests that the deliberations resulted in a greater degree of inter-subjective
rationality, with participants choosing the option that better fit their preferences.
The deliberative groups came up with a number of important benefits that were derived from
the ejidal forest lands, including wood and firewood, water provision and regulation, temperature
regulation, non-wood forest products, hunting, recreation, passing the forest on to future
generations, and tourism potential. On the other hand, participants identified more income for
ejidal projects, future grazing opportunities, non-reliance on the government, and less need to
carefully follow environmental regulations as benefits from accepting Offer A instead.
6. Discussion
While the scenario tested in this case study was necessarily hypothetical, the results of the
valuation exercise suggest that, in line with the expectations of Corbera et al. (2007), Kosoy et al.
(2008), and Muradian and Rival (2012) and the results of Cranford and Mourato (2011), many
landholders were willing to accept less in compensation from degradative income sources to
preserve the benefits being derived from their forest land [55,57,64,82]. Since the test scenario
excluded overvaluation and non-additionality as causes of landholders accepting payments lower
than alternative income sources, it is plausible that, for the participants choosing to accept Offer B,
the difference between the payments for Offer A and Offer B represented participants’ genuine
willingness to pay for the benefits they, their families, or their communities are deriving from the
preservation of forest lands. When evaluating the responses produced by the deliberative groups,
a large number of the benefits described are provisioning (water, wood, hunting), regulating (flood
control, temperature), or cultural (tourism, recreation) ecosystem services.
Even without, for the most part, having familiarity with the concept of Payment for Ecosystem
Services (PES) or having the benefit of informative deliberation, 41.7% of participants expressed a
willingness to accept (WTA) a 45% reduction in payment before/without deliberation, with a
median (implied) willingness to pay of MX$507 (US$28.17) to preserve a portion of communal
forest in the pre-deliberation surveys.
While these numbers should be evaluated within their hypothetical context and with an
understanding of the potential impact of social desirability bias, they are indicative of a need for
PES programs to account for the value that potential participants place on the continued provision
of environmental benefits/ecosystem services for personal/community consumption. This is
particularly the case given the noted divergence between the alternative economic value of land
enrolled in most PES programs in Latin America when compared to the PES payment level
[52,55,57,64,77–81]. Further examination and estimation of the value placed on these environmental
benefits/ecosystem services, particularly within a more situationally-specific context, could be a
potentially productive field of inquiry for future studies.
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The minimalist deliberation framework used with two of the three survey groups had a small
but noticeable impact on participants’ willingness to accept estimations. Averaged across all three
bid levels, there was a 13.8% increase in the percentage of participants accepting Offer B after
deliberation. Additionally, the median (implied) willingness to pay of participants increased by
MX$254 (US$14.11) after deliberation. Looking at just those participants who took the survey both
before and after deliberation, more than 20% changed their answer after the deliberation, with over
4 times as many choosing to change from ‘no’ to ‘yes’ than the reverse.
When examining participant confidence, the impact of the deliberation stands out to a greater
degree. On average, there was a 31.2% increase in the percentage of participants who expressed
confidence in their choice after the deliberation. Among both those choosing to accept Offer B and
those declining it, a higher percentage of participants expressed confidence after the deliberation.
When examining the explanatory power of participant characteristics on willingness to accept,
the effect of the deliberation also stands out. While non-farm income and perceived affluence were
impactful on willingness to accept both before/without and after deliberation, the impact of prior
knowledge of PES and conservation attitudes was substantially shifted by the deliberation. Prior
knowledge of PES ceased to be significantly explanatory once participants had deliberated,
indicating that participants received sufficient information about ecosystem services and PES
during the deliberative session. The increased explanatory power of conservation attitudes, on the
other hand, suggests that participants who may have been unclear about the impacts of PES or not
incorporating consideration of environmental benefits/ecosystem services into their answer were
more accurately able to express their preferences. These changes indicate that the minimalist
deliberation framework succeeded in giving some of the participants sufficient information, time,
and discussion to feel confident in the decision they made and even to feel sufficiently wellinformed to reverse a previous position.
The relatively unique methodology and context of each deliberative valuation study makes a
direct comparison of results somewhat problematic. Looking only at changes in willingness to
pay/willingness to accept from before to after deliberation, the results are very mixed, with some
studies, like Alvarez-Farizo and Hanley (2006) or Szabo (2011), seeing substantial increases in
willingness to pay, some, like Howarth and Wilson (2006), seeing substantial decreases, and others,
like Dietz et al. (2009), noting little change at all [5,14,22,29,35]. Examining the results of the most
similar study to the present one, Cranford and Mourato (2011) found an average increase of 18.1%
in percentage of participants expressing a willingness to participate in the PES program and a
corresponding median (implied) willingness to pay of US$25 after deliberation when examining
participation in PES in southern Peru [55]. This is somewhat higher than the average increase
(13.8%) in the percentage of participants expressing a willingness to participate in the PES program
and the corresponding increase in the median (implied) willingness to pay (US$14.11) expressed
by participants after this chapter’s minimalist deliberation [55]. It is likely that the exact impact of
deliberations on willingness to pay/willingness to accept will be highly contextual and vary from
study to study, depending on whether the deliberation leads to increased participant appreciation
and consideration of the good or service being valued or increased understanding of their own
budgetary limitations or alternative spending priorities.
When evaluating willingness to participate in a PES program, deliberative valuation will likely
be preferable to traditional stated preference methodologies due to the complexity of the subject
and participants’ expected lack of familiarity with the concept of ecosystem services and PES
programs. Deliberation allows participants the time and information necessary to make informed
decisions on the benefits and trade-offs involved in a given PES program when compared to other
alternatives.
Payments from PES programs are often set at broad levels, such as the income from a hectare
of maize in the case of Mexico, in order to reduce transaction costs. Where there is variable pricing,
it is often in broad categories, such as by type of forest [60,62,66]. This is an understandable choice;
it reduces administrative costs and the need to negotiate a separate payment level for each PES
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contract. While setting an individual price per hectare for each landholder or community would
likely be impractical, deliberations like the one shown in this chapter offer the potential to guide a
more sophisticated direction for relatively broad PES pricing. While deliberations, even ones
conducted using the proposed minimalist format, are not without cost, sub-optimally priced PES
programs, such as Costa Rica’s PSA, are likely considerably more expensive [57,84].
The minimalist deliberation framework can also be evaluated against the previously discussed
strengths and weaknesses of deliberative valuation. The increased participant confidence, changes
in the percentage of participants willing to participate in the PES program, and increased intersubjective rationality expressed by participants suggest that participants benefited from sufficient
time and information to consider the environmental services being valued. While most participants
were not directly familiar with the concept of ecosystem services and PES, many appear to have
gone into the valuation with an understanding that communal forests provided benefits to them
and their community. This undoubtedly made the process of value formation easier than if the
good being evaluated had been less familiar. Participants changing their decisions to better reflect
their values on conservation likely indicates that the deliberation led to more valid and reliable
estimates, and the large deliberation groups, with smaller, more manageable subgroups,
introduced participants to a diversity of viewpoints.
With regards to the weaknesses of deliberative valuation, the minimalist deliberation had an
overall sample size of 192, which places it on the higher-end for deliberative valuation, and
somewhat closer to the sample sizes typical of traditional stated preference surveys [95]. With
regards to cost, the deliberation was only around twice as expensive per participant as Witt (2019)’s
contingent valuation study in the same geographic area, which compares favorably to the estimate
of 3 to 7 times more expensive per participant estimated by Balderas Torres et al. (2013) [18,95]. The
minimalist deliberation presents a mixed picture with regards to hierarchies. On the one hand, the
lessened role for the facilitator in moderating discussions may lead to less equitable
communications. Alternatively, the use of sub-groups within the deliberations could allow for the
recognition of marginalized groups through all-female, LGBTQ, indigenous, etc. subgroups,
allowing for a higher degree of presence.
While the proposed minimalist framework is designed to address issues of representation and
cost that have limited the effectiveness of deliberative valuation exercises, it is not a panacea.
Recruiting an adequately representative survey sample is challenging, particularly when any
number of participants must be in the same location simultaneously. While the diminished time
requirements of the minimalist framework go some way to addressing this problem, it is likely that
any deliberative exercise will involve a more challenging recruitment process than a traditional
stated preference survey. The same can also be said for the costs of conducting a deliberative
valuation. The requirements of facilitation, securing the physical location for a deliberation,
providing some sort of remuneration, even if in the form of food or drink, to participants, and the
increased difficulty of sampling will likely keep the costs of even a minimalist deliberation higher
than a traditional stated preference survey.
The possibility of conducting deliberations virtually via videotelephony offers perhaps the
best possibility for recruiting large, representative samples and keeping down costs by eliminating
the requirement of physical presence and ensuring a much greater degree of flexibility. While the
requirement for participants to have access to the requisite electronic devices limits the applicability
of this option in many contexts, where possible, it may be the most effective solution. An evaluation
of deliberations conducted partly or entirely via video chat, compared against in-person
deliberative exercises, might be a useful future research step.
Overall, the minimalist framework outlined here may be an appropriate deliberative
methodology in some contexts. It may be particularly appropriate when organizers are seeking to
minimize the monetary cost of the study, maximize the number and diversity of participants, or
need to conduct a deliberative exercise remotely. The use of subgroups also makes the minimalist
framework a possible solution where there are concerns that some participants would be
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marginalized within a single group. The minimalist framework would likely be less appropriate if
the good being valued was exceptionally complex or unfamiliar to participants and thus require
more time for information processing and discussion. It would also likely be inappropriate in a
context where intensive moderation is required or if a less structured, more participant-led
deliberation is desired.
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Chapter Three
Contingent Valuation and Protected Area Pricing in South-Eastern
Mexico
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1. Introduction
A common revenue-generating strategy for protected areas is charging a fee for admission to
the site. These entrance fees serve a variety of purposes, including offsetting the costs of visitation,
rationing visitor numbers at popular or fragile sites, and/or providing general funding for the costs
of site maintenance [1–7]. Unfortunately, despite a lack of consistent alternative funding sources,
many protected areas, particularly in lower- and middle-income countries, set fees at unsustainably
low levels, sometimes even below the cost of providing the necessary infrastructure for tourism.
This may be done to encourage tourism, through fear of competition from other sites or countries,
or because of a lack of information about what visitors would actually be willing to pay to visit the
site [1,6,8–12].
Mexican protected areas face many of these challenges, with declining funding allocations
from governmental sources and entrance fee revenues unable to make up the difference [13–18]. In
2011, the World Bank estimated that Mexico would have to increase conservation funding by at
least 50% over current levels to meet minimum present needs and over 100% to meet optimal
funding needs; however, under the Peña Nieto administration, there were substantial cuts in
funding for conservation agencies [15–18]. Former heads of the National Commission of Natural
Protected Areas (CONANP) estimate that the agency needs to approximately double its current
labor force in order to fulfill its conservation mission adequately [18]. The National Institute of
Archaeology and History (INAH), which manages Mexico’s cultural heritage sites, has also
experienced degradation at sites it manages due to funding problems [19–21]. However, with the
exception of Chichén Itza, no Mexican protected area (as of 2019) charges visitors more than US$10
for entry, and almost all charge less than US$4. This is the case even at the many other world-class
protected areas in south-eastern Mexico, within easy reach of the millions of tourists visiting
Cancun and the Riviera Maya [22–25].
It can be challenging to set visitor entrance fees at an appropriate level. Different protected
areas can have widely-varied site amenities and visitor profiles, and fee levels appropriate at one
site can be inappropriate at others. Fees can be too high, depleting visitor numbers, or too low,
failing to capture potential revenue [1,2,6,8,26]. Through stated preference surveys, the maximum
price that visitors would be willing to pay for entry can be estimated, but it can be problematic to
simply apply the findings from one protected area to other sites, even within the same country or
region. At the same time, conducting separate surveys at every single protected area in a country
or region would likely be prohibitively expensive and time-consuming. For this reason, a survey of
a number of different protected sites with distinct site amenities and visitor characteristics, using
identical methodology, would better identify how visitor willingness to pay varies between sites
and what a realistic country- or region-wide fee policy might look like, including the possibility of
uniform or quasi-uniform site pricing. In addition, these surveys could estimate potential changes
in visitation numbers if entrance fees were to be raised. While this type of methodologically
consistent, multi-site study is rare, there are a few previous examples from Costa Rica, Iceland,
South Africa, and Tanzania [26–30].
This study aims to add to this small body of research, with 877 respondents surveyed on their
willingness to pay higher entrance fees at five south-eastern Mexican protected areas, using a
double-bounded dichotomous choice contingent valuation survey, combined with a number of
questions on visitor characteristics. The use of identical survey methodology at five different sites
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allows for valid and systematic comparisons between site results, while the collection of data on
visitor attributes permits examination of the impact of demographic, attitudinal, and logistical
characteristics on visitor willingness to pay and to what extent different types of visitors are drawn
to different sites. All of these have important implications for protected area pricing policy,
including the potential to raise revenue through price increases, the relative price elasticity of
visitor demand, the ability of multi-site systems to set relatively uniform prices, and how different
types of visitors may respond to entrance fee increases.
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2. Sites Surveyed
The areas of focus for this study are five protected areas located in south-eastern Mexico, in
the Yucatan Peninsula states of Campeche and Quintana Roo, and the adjacent state of Chiapas.
The south-east is the tourism hotspot of Mexico, with around half of the country’s roughly 40
million international tourists visiting the Yucatan and Chiapas, in addition to significant numbers
of domestic tourists [22–25]. The primary attractions for tourists are the beaches and accompanying
resorts lining the Caribbean coast from Cancun down the Riviera Maya to Tulum, but tourists are
also drawn to the region’s cultural and natural sites. The location of the five protected sites
examined in this study can be seen in Figure 3.1.

Figure 3.1. Map of Mexican protected sites surveyed.

Calakmul Biosphere Reserve, with the adjacent Maya Biosphere Reserve in Guatemala,
contains the largest contiguous tract of rainforest in North America, as well as a number of
important Maya sites, which has led to it being designated a UNESCO World Heritage site
[20,31,32]. Another two of the protected areas examined are also World Heritage Sites: Palenque
National Park, one of the largest and best-preserved Maya civic-ceremonial sites, and Sian Ka’an
Biosphere Reserve, which is made up of sweeping wetlands and mangrove forests, as well as a
significant part of the Mesoamerica Barrier Reef [20,21,31,33]. Cobá Archaeological Zone is another
important Maya site, and one of the closest large sites to the tourist areas of the Riviera Maya and
Cancun [31]. Yum Balam Nature Reserve is a large wetland and mangrove forest and an important
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stopping point for migratory birds. In addition, its offshore waters include one of the world’s most
important summertime breeding ground for whale sharks [34–36].
As seen in Table 3.1, the protected areas range in size from Calakmul’s massive 7231 km2 (2792
2
mi ) to the small area surrounding Palenque’s archaeological zone, comprising only 17.72 km2 (6.84
mi2) [20,21,25,37-42]. Visitor numbers vary greatly between the sites, with Palenque attracting over
900,000 visitors each year and Cobá over 700,000, while Calakmul gets only around 35,000 visitors
annually [20,21,25,35-40]. Ease of access also varies considerably between the sites, with Calakmul
located quite far from the main tourist centers, while Cobá and Yum Balam are easily reached from
the Riviera Maya. Palenque, located in the jungles of lowland Chiapas, is also quite removed from
the major coastal tourist centers, but a well-developed infrastructure of buses and shuttles exists to
take visitors to the site from popular colonial cities such as San Cristobal de Las Casas.
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Table 3.1. Mexican protected sites surveyed.

Date
Protected

Entrance Fee
(2017)

Estimated
Annual
Visitors
(2017)

UNESCO
World
Heritage
Site

Site

Location

Area
Protected

Calakmul Biosphere Reserve

Campeche

7231 km2

1989

MX$105/US$5.60

35,000

Yes

Cobá Archaeological Zone

Quintana Roo

110 km2

1973

MX$64/US$3.41

702,000

No

Palenque National Park

Chiapas

17.72 km2

1981

MX$84/US$4.48

920,000

Yes

Sian Ka’an Biosphere Reserve

Quintana Roo

5280 km2

1986

MX$45/US$2.40

80,000

Yes

Yum Balam Nature Reserve

Quintana Roo

1540 km2

1994

MX$30/US$1.60

75,000

No

Sources: [20,21,25,37-42]

The sites are managed jointly by a variety of Mexican federal, state, and local agencies, often
with the input of local communities, which has led to a complicated and opaque entrance pricing
structure. In 2017, visitor entrance fees for the sites ranged from a low of MX$30 (US$1.60) at Yum
Balam to a high of MX$105 (US$5.60) at Calakmul, with Sian Ka’an, Cobá, and Palenque charging
intermediate amounts of MX$45 (US$2.40), MX$64 (US$3.41), and MX$84 (US$4.48), respectively
[35-40].
3. Methodology
In order to assess the feasibility of raising revenue through increasing the price of entry,
contingent valuation surveys were administered to visitors at each of the protected sites.
Contingent valuation is a stated-preference form of non-market valuation designed to measure
how much individuals would maximally pay in scenarios where normal market forces are not
operating or are operating sub-optimally. Contingent valuation surveys ask respondents to state
whether they are willing to pay (WTP) a particular price for a particular quantity or quality of a
good or amenity, often an environmental good or service [43–45].
An in-person questionnaire survey of visitors to Calakmul, Cobá, Palenque, Sian Ka’an, and
Yum Balam was conducted between December 2016 and August 2018. Before the full surveys were
given, several weeks of pilot testing was undertaken in October and November 2016, which
permitted the survey questionnaire to be amended and refined. Surveys were conducted for a few
days at a time during periods of peak touristic activity in south-eastern Mexico: between Christmas
and the New Year, American Spring Break in March, Easter Week, and the premier international
tourism season between mid-June and mid-August. Visitors to the sites were surveyed at the main
gateways to Calakmul, Cobá, Palenque, and Sian Ka’an and the ferry docks on Isla Holbox and in
Chiquilá for Yum Balam. The sampling procedure consisted of date-based cluster sampling, with
every group of visitors visiting the given protected area through the given entrance on the date of
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the survey being asked to complete the survey. When a site had sufficiently high visitor numbers,
such as at Cobá or Palenque, this was changed to every third or fourth group of visitors until a
sufficient quota of visitors had been successfully surveyed. Each protected area was visited
multiple times at the busiest visitation periods of the year and thus had multiple survey dates. The
expected error for this type of sampling is expected to be relatively small, as the majority of
variation is found within the cluster; that is, between different individuals visiting the site on a
given day, rather than between potential clusters, those individuals visiting on different days,
collectively [46,47]. The only limitation on a respondent’s participation was a requirement to be at
least 18 years old, have at least a basic proficiency in English or Spanish, and be a resident of
Mexico, the United States, Canada, or the European Union. These limitations were designed to
ensure that respondents could comprehend the survey questionnaire and to ensure that income
data was sufficiently comparable. The included countries represent over 90% of all tourists in
south-eastern Mexico, so the impact of these restrictions on subsequent results is likely to be
minimal [48]. Respondents were exclusively interviewed at the beginning of their visit to the site,
to remove the impact of their visit experience from their willingness to pay estimate. This also
represents a more realistic approximation of the purchasing-decision experience of most visitors,
as the studied sites tend to attract one-time visits.
For each group of visitors, one individual per group was asked to complete the survey, which
was offered in English or Spanish, along with an informed consent form.1 The survey was given
face-to-face, giving respondents the opportunity to ask questions. Respondents were asked to
answer a series of demographic questions, four questions on conservation, and a series of questions
about their trip to the protected site. Respondents were read a neutrally-phrased paragraph, which
briefly explained the funding issues impacting Mexican protected areas. Respondents were also
reminded to consider their overall budget and other spending obligations, in order to increase the
realism of subsequent bids.
Respondents were then asked upper- and lower-bounded dichotomous-choice questions
regarding their willingness to pay a particular price to enter the protected site, as shown in Table
3.2.
Table 3.2. Double-bounded dichotomous choice bid mechanism.
Survey

Starting Proposed Fee

Survey 1

$6

Survey 2

$8

Survey 3

$10

Survey 4

$12

Survey 5

$16

Respondent’s Response

Subsequent Proposed Fee

Yes

$12

No

$3

Yes

$16

No

$4

Yes

$20

No

$5

Yes

$24

No

$6

Yes

$32

No

$8

Note: All prices expressed in US dollars.

1

A copy of the survey questionnaire can be seen in Appendix B at the end of this dissertation.
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The dichotomous choice bid mechanism, often referred to as a referendum bid mechanism,
consists of quoting a starting price to respondents, which they have the opportunity to accept or
decline. Following Hanemann (1984), Hanemann et al. (1991), Asafu-Adjaye and Tapsuwan (2008),
and Baral et al. (2008), the probability P(A) of a respondent accepting price p in a dichotomous
choice bid question can be seen as:
𝑃(𝐴) = 1 − 𝐺(𝑝; 𝜃)

(1)

𝑃(𝐴𝐴) = 1 − 𝐺(2𝑝; 𝜃)

(2)

𝑃(𝐴𝑅) = 𝐺(2𝑝; 𝜃) − 𝐺(𝑝; 𝜃)

(3)

𝑃(𝑅𝐴) = 𝐺(𝑝; 𝜃) − 𝐺(1⁄2 𝑝; 𝜃)

(4)

𝑃(𝑅𝑅) = 𝐺(1⁄2 𝑝; 𝜃)

(5)

where G(p; θ) is a statistical distribution function with the parameter vector θ [49–52].
In a double-bounded dichotomous choice bid format, respondents are given a subsequent
price, based on their response to the starting price; if they accepted the starting price, the
subsequent price is higher, if they declined the starting price, the subsequent price is lower. Thus,
in a double-bounded dichotomous choice bid format, there are four possible outcomes: a
respondent accepts both the starting price and the higher subsequent price, a respondent accepts
the starting price and rejects the higher subsequent price, the respondent rejects the starting price
and accepts the lower subsequent price, or a respondent rejects both the starting price and the lower
subsequent price.
In the surveys conducted for this study, respondents were first asked if they would be willing
to pay a specified price p to enter the site; if they answered yes, they were then also asked if they
would be willing to pay the price 2p to enter the site. If they were not willing to pay the price p,
they were asked whether they would be willing to pay the price ½p to enter the site. If respondents
indicated that they would be unwilling to pay the price ½p, they were asked to state the primary
reason they would be unwilling to pay, in order to identify protest bids.
Following Hanemann et al. (1991), the probability P(AA) of a respondent accepting both the
starting price p and second price 2p can be seen as:

the probability P(AR) of a respondent accepting the starting price p and rejecting the second price
2p can be seen as:

the probability P(RA) of a respondent rejecting the starting price p and accepting the second price
1/2p can be seen as:

and the probability P(RR) of a respondent rejecting both the starting price p and the second price
1/2p can be seen as:

where G(p; θ) is a statistical distribution function with the parameter vector θ [50].
The bounds on respondents’ willingness to pay were expressed based on their answers to the
two willingness to pay questions they were given: a yes-no response to starting price p and a yesno response to either 2p or ½p.
Thus:
(a) If respondents answered yes–yes, then: WTP ≥ 2p
(b) If respondents answered yes–no, then: p ≤ WTP < 2p
(c) If respondents answered no–yes, then: ½p ≤ WTP < p
(d) If respondents answered no–no, then: WTP < ½p.
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Five different versions of the survey instrument were distributed sequentially, offering
varying starting prices p, with initial prices of US$6, US$8, US$10, US$12, and US$16 and thus
follow-up prices ranging from US$3 to US$32.
In terms of limitations in the study methodology, the two most important are limited data on
the target population (visitors to the five sites) and the inherent biases associated with stated
preference studies, contingent valuation in particular. Unfortunately, no information is available
about the demographic makeup of all visitors to the five protected sites. This makes it impossible
to compare the demographics of the survey sample against the demographics of the overall pool of
visitors to ensure the representativeness of the sample. However, by using multi-date cluster
sampling with a sample size of 877 respondents, with no observed pattern of non-response
behavior, it seems likely that the survey sample offers a reasonable characterization of the visitor
pool at the sites in question [53–55].
Contingent valuation, as a methodology, has some known weaknesses, particularly the
hypothetical nature of payment and starting point biases, where respondents’ willingness to pay
estimates are impacted by the price suggested by the interviewer. While willingness to pay
questions are intrinsically hypothetical, the use of dichotomous-choice rather than open-ended
questions better approximates real purchasing decisions, as does the use of site entrance fees as a
payment mechanism [44,45,47–49]. The pool of respondents for the surveys was drawn exclusively
from site visitors, who were asked to estimate the value of a good that they had already
demonstrated their willingness to purchase. This made their task much more realistic than for an
intangible good, reducing the impact of hypothetical bias on the respondents’ willingness to pay
estimates. [29,44,56–58].
The double-bounded choice format was chosen to increase the statistical efficiency of the
resulting willingness to pay estimations, allowing sufficiently large samples for each site and
survey instrument combination, given the 25 different potential combinations. While singlebounded dichotomous choice formats are somewhat more commonly employed in contingent
valuation, the use of a double-bounded format does not violate incentive compatibility, provided
the respondent is not aware that they will be asked a follow-up valuation question when the first
valuation question is posed, a condition that this study meets [44,45,47,48]. The double-bounded
bid mechanism also helps to mitigate the impact of starting point bias, as a subsequent higher price
choice mitigates against a starting price that was too low, while a subsequent lower price choice
mitigates against an excessively high starting price [50].
4. Results
Between December 2016 and August 2018, 877 visitors were surveyed at the five sites under
consideration. Approximately equal samples were interviewed at each site, ranging from 170
visitors at Yum Balam to 179 visitors at Palenque. As there is considerable variation in annual
visitation between the sites (as seen in Table 3.1) and relatively uniform sample sizes, all aggregated
willingness to pay estimates and regression variables were weighted to reflect the relative
distribution of visitors.
4.1. Respondent Demographics
The 877 respondents were asked a variety of demographic questions, the aggregation of which
can be seen in Table 3.3.
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Table 3.3. Demographic characteristics of respondents.
Characteristic

Percentage

Number

Mexican

35.9

315

International

64.1

562

Male

55.1

483

Female

44.9

394

Under 30

16.4

144

30–39

23.3

204

40–49

26.8

235

50–59

15.4

135

60–69

12

105

Over 70

6.2

54

Under US$40,000

9.9

87

US$40,000–US$65,000

23.1

203

US$65,000–US$90,000

31.5

276

Over US$90,000

35.5

311

No tertiary/university

19.7

173

Some tertiary/university + Bachelor’s or equiv.

56.1

492

Postgraduate

24.2

212

Nationality

Gender
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Age

Household Income 1

Education

Note:

1The

first instance of a given amount (e.g., US$40,000) is exclusive, the subsequent inclusive. For Canadian,

Eurozone, and UK respondents, USD figures were directly converted to CAD, EUR, and GBP at approximate
2017 exchange rates; resulting income brackets were: under Can$50,000/Can$50,000-Can$80,000/Can$80,000Can$110,000/over Can$110,000, under €35,000/€35,000–€55,000/€55,000–€80,000/over €80,000, and under
£30,000/£30,000–£50,000/£50,000–£70,000/over £70,000 respectively. For Mexican respondents, USD figures were
converted to MXN at approximate 2017 exchange rates and then reduced to 66% of the original, based on the
2017 OECD estimate of purchasing power equivalence; resulting income brackets were: under
MX$500,000/MX$500,000–MX$800,000/MX$80,000–MX$1,200,000/over MX$1,200,000 [60].

Just over 64% of the respondents were international visitors, and just over 55% were male.
Cobá and Yum Balam had the highest percentages of foreign visitors, while Palenque had only a
slight majority of foreign visitors. The gender ratio for all of the sites was quite similar, with only
Palenque standing out for having near parity in male and female respondents.
A slim majority of visitors were between the ages of 30 and 49, with smaller numbers under
30 and between 50 and 59, and few visitors over the age of 60. There was some variation in the age
composition at the different sites, with Cobá and Sian Ka’an attracting considerably older visitors
than the other three parks. The difficulty in getting to Palenque and Calakmul likely contributes to
their younger demographics, as does their focus on adventure tourism.
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Due to the varied origins of the respondents, the household income question was adjusted
based on the respondent’s country of residence. US and Canadian residents were asked their
annual household income in US or Canadian dollars, respectively, UK residents in pounds sterling,
and EU respondents in euros, with the respective figures given at approximate 2017 exchange rates.
The income cutoffs for each category were based on an estimation of the annual household income
qualifying an individual with an average-sized family to be upper, upper-middle, lower-middle,
or lower class, rounded for ease of questioning [59]. Mexican respondents were asked their annual
household income in Mexican pesos, but the categories were based on approximate 2017 exchange
rates reduced to 66% of their starting value to reflect the 2017 OECD estimation of purchasing
power equivalence [60]. This was done to ensure that the income categories better reflected relative
socio-economic status.
An approximately equal number of respondents were found in the upper- and upper-middleincome categories, with fewer in the lower-middle category, and less than 10% in the lower-income
category. The variation in respondents’ incomes between the sites was relatively low, with the
highest income samples found at Palenque and Sian Ka’an, likely reflecting, in part, the expensive
tours offered to those sites, and the lowest income sample found at Yum Balam, with its
backpacker-friendly appeal.
Respondents were also sorted into three categories based on their educational qualifications,
with the lower category including those with no post-secondary education, the middle category
those with some post-secondary education and non-postgraduate tertiary degrees, including
Bachelor’s degrees and Licenciatura, and the upper category including all post-graduate education
levels, including Master’s, Doctorate, and higher professional degrees. Over half of the respondents
indicated that they had an education level corresponding to the middle category, with somewhat
more respondents belonging in the upper category than the lower. Calakmul and Palenque stood
out for the higher education level of the respondents surveyed.
4.2. Respondent Attitudes and Logistics
Survey respondents were also asked a variety of attitudinal and logistical questions, as seen
in Table 3.4.
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Table 3.4. Attitudinal and logistical characteristics of respondents.
Characteristic

Percentage

Number

Primary Purpose of Travel to Mexico
Resort Activities

10.8

95

Beach Tourism

32.5

285

Cultural Tourism

22.6

198

Ecological Tourism

34.1

299

Visited on organized tour

59.9

525

Did not visit on organized tour

40.1

352

Under US$50

30

263

US$50–99

20.4

179

US$100–150

17.4

153

Over US$150

10.9

96

Made prior to arrival

42.4

372

Made after arrival

57.6

505

Die approbierte gedruckte Originalversion dieser Dissertation ist an der TU Wien Bibliothek verfügbar.
The approved original version of this doctoral thesis is available in print at TU Wien Bibliothek.

Organized Tour

Cost of Site Visit 1

Decision to Visit Site

Conservation Attitude 2

Note:

1

Under 2

2.2

19

2–2.99

10.6

93

3–3.99

26.8

235

4 and over

60.4

530

Respondents were asked approximately how much they spent to visit the protected area, including

transportation costs and the costs of any pre-booked tours. 2 Respondents were asked four questions pertaining
to conservation and environmental and cultural protection. They gave answers ranging from 1 (least concern)
to 5 (most concern). The answers to the four questions were then averaged to give their conservation attitude
score. The conservation attitude questions can be viewed in the survey questionnaire found in Appendix B at
the end of this dissertation.

Respondents were asked to state their primary motivation for travel to Mexico (or to southeastern Mexico in the case of Mexican respondents) from four categories: resort activities (allinclusive dining, luxurious amenities, rest and relaxation at one’s resort, etc.), beach tourism
(relaxing on a beach, swimming, sailing, aquatic activities, etc.), cultural tourism (archaeological
sites, experiencing traditional culture, local dining, etc.), or ecological tourism (bird-watching,
hiking, exploring cenotes, etc.). Ecological tourism and beach tourism were the most popular, with
around a third of respondents each, followed by cultural tourism and then resort activities. There
was wide variation between sites, with respondents at Calakmul and Palenque overwhelmingly
choosing ecological tourism or cultural tourism, while beach tourism was the most popular option
for visitors at Cobá, Sian Ka’an, and Yum Balam.
An overall total of about 60% of respondents visited the sites on a package tour. At four of the
sites (Calakmul, Cobá, Palenque, and Sian Ka’an), visitors on organized tours are usually not
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responsible for paying the site entry fee separately, as it is generally included in the tour price,
while at Yum Balam, the norm is to pay the full entrance fee separately. The highest percentage of
respondents on organized tours was found at Cobá and Sian Ka’an. On the other hand, less than
half the sample at Palenque and Yum Balam had arrived at the site on an organized tour.
Respondents were also asked to estimate how much their visit to the site cost, including
transportation, organized tour (if applicable), and any other miscellaneous expenses. The sample
was almost evenly split between those paying more or less than US$100, with the largest number
(30%) spending less than US$50, and only 10.9% spending more than US$150. Visit costs were
highest at Palenque and Calakmul, which are much farther removed from tourist centers than the
other sites. On the other hand, respondents at Cobá, the site closest to the resorts of the Riviera
Maya, spent the least money.
In order to gauge their level of investment in visiting the site, respondents were asked whether
they made the decision to visit the site before or after their arrival in Mexico (or south-eastern
Mexico for Mexican respondents). A majority (57%) of respondents made their decision to visit the
site after their arrival in Mexico (or south-eastern Mexico), a choice that was most common at Cobá,
Sian Ka’an, and Yum Balam. At Calakmul and Palenque, on the other hand, most respondents
made their decision before arrival in Mexico (or south-eastern Mexico), keeping with the greater
prominence of those sites and the amount of investment involved in visiting.
Finally, respondents were asked to answer four questions concerning conservation and
preservation: (a) whether conservation of sites of natural and cultural significance should be a
priority regardless of cost, (b) whether conservation of sites of natural and cultural significance
should sometimes take precedence over economic growth and job creation, (c) whether or not they
believed their government and other governments were devoting enough resources towards
conservation and preservation in their own countries and (d) in emerging and developing
countries. As respondents’ answers to each of the conservation questions showed high internal
consistency with their responses to the other conservation questions, answers to the four questions
were averaged, giving scores ranging from 1 to 5, with higher scores indicating a more proconservationist attitude. Overall, a majority of respondents (60%) scored a 4 or above, indicating
strong support for prioritizing conservation and preservation. There was not a great deal of
variation between the five sites, with the lowest score of 3.74 at Yum Balam and the highest of 4.22
at Calakmul.
4.3. Visitor Willingness to Pay
The 1,754 responses to the double-bounded dichotomous choice scenario (877 starting
proposed entrances fees and 877 subsequent proposed entrances fees) were analyzed for each site
separately and then aggregated together after adjusting for the differences in annual visitor
numbers between sites. Using Microsoft Excel and StataIC 15, a demand curve was then modeled
from the respondents’ responses to the willingness to pay questions at each of the prices asked in
the survey (US$3, 4, 5, 6, 8, 10, 12, 16, 32), with a model fitted to the curve, using the least-squares
method, by the function v = 132.32e−0.071p, where v is the percentage of current visitors who are
willing to pay price p to enter. This equation represents the best-fit function for the observed data
for the impact of the entrance fee price on aggregate visitor demand at variable entrance fee prices.
A similar best fit function v = ae−bp, where v is the percentage of current visitors who are willing to
pay price p to enter, and a and b are constants, was subsequently fitted for each protected site,
allowing the estimation of the mean and median maximum amounts which respondents would be
willing to pay to enter each protected site. Given the visitation numbers at each site, the sample
sizes of the surveys result in a confidence interval of approximately ±7.5% for estimations at the
individual sites and ±3.3% for aggregate estimations, at a 95% confidence level. These visitor
demand models can be seen in Figure 3.2.
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Figure 3.2. Estimated proportion of current visitors willing to pay the proposed entrance fee.

Using the best-fit function v = 132.32e−0.071p, it was estimated that the aggregate mean maximum
willingness to pay across all sites was $18.02, and the aggregate median maximum willingness to
pay was US$13.71. The median maximum willingness to pay represents the price p at which visitor
percentage v is equal to 50%. Following Jakobsson and Dragun (1996), the mean was calculated by
the integration of the demand function, having been truncated between the prices offered to
respondents [44]. Site-specific best-fit models were then used to estimate mean and median
maximum willingness to pay for each site, which ranged from a mean of US$15.70 at Yum Balam
to US$25.83 at Calakmul, and from a median of US$ 11.38 at Yum Balam to US$18.98 at Calakmul,
as can be seen in Table 3.5.
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Table 3.5. Visitors’ willingness to pay increased entrance fees.
Mean Max

Max Price at which Indicated % of Respondents are WTP
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Site

Current Fee
Willingness to Pay

25%

50%

75%

95%

Calakmul

$25.83

$33.43

$18.98

$10.54

$5.62

$5.60

Cobá

$16.33

$21.48

$12.25

$6.84

$3.69

$3.41

Palenque

$19.27

$24.49

$15.12

$9.64

$6.45

$4.48

Sian Ka’an

$16.92

$22.14

$12.78

$7.29

$4.10

$2.40

Yum Balam

$15.70

$21.15

$11.38

$5.67

$2.34

$1.60

Overall

$18.02

$24.65

$14.17

$8.02

$4.44

-

Note: All prices are expressed in US dollars.

These results outline the potential for raising visitor entrance fees with relation to the predicted
impact on visitation numbers, as can be seen in the aggregate and site-specific bid curves in Figure
3.2. Entrance fee prices could be raised 44% at Palenque, 71% at Sian Ka’an, and 46% at Yum Balam,
relative to current fee levels, with only a 5% drop-off in visitor numbers. At Calakmul and Cobá,
on the other hand, prices could be raised less than 1% and 8%, respectively, to maintain 95% of
current visitor numbers. If the protected sites were willing to accept a 25% reduction in visitor
numbers, prices could be raised substantially higher, with increases of 88% at Calakmul, 100% at
Cobá, 115% at Palenque, 203% at Sian Ka’an, and 254% at Yum Balam, relative to current fee levels.
Thus, while the willingness to pay estimates at Calakmul show the highest ceiling, those from
Sian Ka’an and Yum Balam show the highest proportional growth possibility. At Sian Ka’an and
Yum Balam, fees would have to be raised to over 3 times their current levels in order to experience
a 25% decrease in visitor numbers. Approximately 13% of respondents were willing to pay the
absolute highest bid amount of $32, including 30% of those visiting Calakmul.
These results suggest that visitor demand is relatively price inelastic; that is, the change in
demand is proportionally less than the increase in price, at least within the price ranges estimated
in the survey.
4.4. Revenue Maximization
Using the same function v = 132.32e−0.071p, aggregated across the surveyed sites and weighted
for the differences in visitor numbers, revenue would be maximized at an entrance fee of US$13.59.
The site-specific revenue-maximizing fees ranged from US$20.83 at Calakmul to US$13.33 at Cobá,
as can be seen in Table 3.6.
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Table 3.6. Revenue-maximizing entrance fees for sites surveyed.
Site

Current
Fee

Revenue-Maximizing
Fee

Max Potential Revenue as % of
Current Revenue

Calakmul

$5.60

$20.83

170%

Cobá

$3.41

$13.33

180%

Palenque

$4.48

$13.51

170%

Sian Ka’an

$2.40

$13.51

267%

Yum Balam

$1.60

$14.08

363%

Overall

$1.60–$5.60

$13.59

177%
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Note: All prices are expressed in US dollars.

The overall maximum potential revenue as a percentage of current revenue, based on zero
marginal cost per additional visitor, stands at 177% of current revenue and ranges from a low of
170% of current revenue at Calakmul and Palenque to a high of 363% of current revenue at Yum
Balam. If some marginal cost is assumed per each additional visitor, the corresponding revenuemaximizing fee rises accordingly. While Calakmul stands out for its high potential revenuemaximizing fee, it is Sian Ka’an and Yum Balam that stand to generate the proportionally-most
additional revenue with fee increases. However, aiming for revenue maximization may be
suboptimal, particularly when revenue-maximizing fees would represent such large increases
compared to current fee levels, given the knock-on effects on related tourist industries [6,10,11].
4.5. Impact of Respondent Characteristics on Willingness to Pay
With respondents’ answers to both the willingness to pay questions and those categorizing
demographic, attitudinal, and logistical characteristics, it is possible to analyze how those
characteristics impact maximum willingness to pay estimates. Respondents’ characteristics,
collected via the survey questionnaire, were coded to facilitate analysis as dummy or scalar
variables, as seen in Table 3.7, along with mean value and standard error for each of the
characteristics based on the coding system, weighted for the differences in visitor numbers between
sites.
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Table 3.7. Description of variables.
Variable

Description

Mean

Standard Error

Nationality

Respondent’s nationality dummy
(1 = foreign, 0 = Mexican)

0.65

0.0255

Gender

Respondent’s gender dummy
(1 = male, 0 = female)

0.52

0.0267

Age L2

Respondent’s age lowest (under 30) dummy
(1 = under 30, 0 = 30 or older)

0.16

0.0195

Age L1

Respondent’s age lower (ages 30–39) dummy
(1 = 30–39, 0 = not 30–39)

0.2

0.0213

Age (Baseline)

Baseline for respondent’s age (ages 40–49)

0.27

0.0238

Age H1

Respondent’s age higher (50–59) dummy
(1 = 50–59, 0 = not 50–59)

0.17

0.2

Age H2

Respondent’s age higher (60–69) dummy
(1 = 60–69, 0 = not 60–69)

0.13

0.0177

Age H3

Respondent’s age highest (70 and over) dummy
(1 = 70 and over, 0 = under 70)

0.07

0.014

Income L1

Respondent’s income lowest (under US$40k) dummy
(1 = under US$40k, 0 = US$40k or more) 1

0.07

0.0132

Income L2

Respondent’s income lower (US$40k–65k) dummy
(1 = US$40k–65k, 0 = not US$40k–65k) 1

0.23

0.0226

Income L3

Respondent’s income lower (US$65k–90k) dummy
(1 = US$65k–90k, 0 = not US$65k–90k) 1

0.33

0.025

Income (Baseline)

Baseline for respondent’s estimated household income
(over US$90,000/year) 1

0.38

0.0258

Education L1

Respondent’s education lower (no college/tertiary)
dummy
(1 = no college/tertiary, 0 = at least some college/tertiary)

0.18

0.0203

Education Baseline

Baseline for respondent’s education
(some college/tertiary + bachelor’s or equivalent)

0.61

0.0261

Education H1

Respondent’s education higher (postgraduate or higher)
dummy
(1 = postgraduate or higher, 0 = less than postgraduate)

0.22

0.022

Con Attitude

Respondent’s averaged answers to 5 questions regarding
conservation
(1 = least concern, 5 = most concern)

4.04

0.048

Mex Purpose

Respondent’s primary purpose for visiting SE Mexico
dummy
(1 = cultural/ecotourism, 0 = resort/beach tourism)

0.61

0.026

Tour

Respondent’s means of visiting site dummy
(1 = visited on organized tour, 0 = did not visit on
organized tour)

0.59

0.0262

Visit Cost

Respondent’s expenditure in getting to site and visiting
site
(numerical in US$)

99.42

2.2712
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Prior Decision

Respondent’s decision to visit site before arriving in SE
Mexico dummy
(1 = decided before arriving, 0 = did not decided before)

0.47

0.0266

Price

Starting price offered to respondent
(varied from US$6 to US$16)

-

-

Current Fee

Current entrance fee charged at the park where the
respondent was surveyed
(varied from US$1.60 to US$5.60)

-

-

Note: 1For Canadian, Eurozone, and UK respondents, USD figures were directly converted to CAD, EUR, and
GBP at approximate 2017 exchange rates; resulting income brackets were: under Can$50,000/Can$50,000Can$80,000/Can$80,000-Can$110,000/over Can$110,000, under €35,000/€35,000–€55,000/€55,000–€80,000/over
€80,000, and under £30,000/£30,000–£50,000/£50,000–£70,000/over £70,000, respectively. For Mexican
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respondents, USD figures were converted to MXN at approximate 2017 exchange rates and then reduced to 66%
of the original, based on the 2017 OECD estimate of purchasing power equivalence; resulting income brackets
were: under MX$500,000/MX$500,000–MX$800,000/MX$80,000–MX$1,200,000/over MX$1,200,000 [60].

Age, income, and education information was taken from respondents in the form of categorical
choices, rather than their numerical age, income, or years of education. This choice reflects the
results of pilot testing, which found respondents more comfortable offering this information within
relatively broad categories, rather than providing more specific information. Given the ordinal
nature of these responses, age, income, and education were broken down into dummy variables
for statistical analysis. The baseline for each variable was chosen as the most common response,
which for age was 40–49, for income was over US$90,000/year, and for education was some
college/tertiary + bachelor’s degree or equivalent. The only non-dummy variables are Visit Cost,
which was given by respondents in numerical form, and Con Attitude, which is scalar.
An interval-data model, also known as an ordered probit model, as per Alberini (1995), was
determined to be most appropriate given the double-bounded bid mechanism. An interval-data
model was chosen over models based on its greater efficiency and lower potential mean square
error, provided respondents maintain the same true maximum willingness to pay estimates across
questions [61]. Given that the follow-up price is determined by the respondent’s response to the
starting price, this is an integral element of the double-bounded survey design.
As shown by Hanemann et al. (1991) and Asafu-Adjaye and Tapsuwan (2008), the probability
P(A) that a respondent will accept price p can be represented as:
𝑃(𝐴) =

1
1 + 𝑒 −(𝜒+𝛽1 𝑝+𝛽2 𝐶𝐹+𝛽3 𝐷+𝛽4 𝐿𝐴)

(6)

where 𝜒 is the intercept, and β represents the coefficients of the price (p), current entrance fee (CF),
demographic variables (D), and logistical and attitudinal variables (LA) [50,51]. The regression
model was evaluated using demographic, attitudinal, and logistical variables, as can be seen in
Table 3.8.
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Table 3.8. Regression model for visitor willingness to pay with demographic, attitudinal, and
logistical variables.
Variable

Coefficient

Standard Error

Nationality

0.1406

0.133

Gender

−0.2437 *

0.1271

Age L2

−0.0079

0.1971

Age L1

0.0543

0.1863

Age H1

0.1546

0.1915

Age H2

0.3661

0.2179

Age H3

−0.0895

0.2509

Income L3

−0.7066 ***

0.2724

Income L2

−0.5220 ***

0.1705

Income L1

−0.1568

0.153

Education L1

−0.4639 **

0.1824

Education H1

0.0304

0.1569

Con Attitude

0.2135 ***

0.0739

Mex Purpose

0.262 *

0.1529

Tour

0.125

0.1332

Visit Cost

0.002

0.0016

Prior Decision

0.5146 ***

0.1339

Price

−0.1689 ***

0.0192

Current Fee

0.2374 *

0.1313

Log-Likelihood

−344.69

χ2

170.76

Pseudo R2

0.1985

Note: A single asterisk (*) denotes statistical significance at the 10% level, a double asterisk (**) denotes statistical
significance at the 5% level, and a triple asterisk (***) denotes statistical significance at the 1% level.

Nationality, age, cost of visit, and participation in an organized tour were not found to have a
significant influence on a respondent’s willingness to pay increased entrance fees.
Household income in one of the two lowest categories (under US$40,000/year and US$45,00065,000/year), on the other hand, had a statistically significant, negative impact on a particular
respondent’s willingness to pay estimate, when compared to the baseline income category (more
than US$90,000/year). The lowest education category (no college or tertiary education) also a had
statistically significant, negative impact of willingness to pay when compared to the baseline
education level (some college/tertiary + bachelor’s degree or equivalent). Cultural or ecological
tourism, as motivation in traveling to Mexico, were also associated with significant, positive
impacts on willingness to pay, as were positive attitudes towards conservation and, particularly, a
decision to visit a site before arriving in Mexico.
The starting proposed entrance fee, determined by the survey variant a particular respondent
was given, as well as the site at which the respondent was surveyed, to a lesser degree, were also
found to be statistically significant in determining willingness to pay.
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5. Discussion
Entrance fees for publicly administered cultural and natural attractions are often set at a price
point below their market-clearing rate. This may be the result of a deliberate policy decision to
subsidize access, or it may be the result of a sub-optimal pricing strategy. When funding from other
governmental or non-governmental entities consistently makes up for foregone revenue, this might
be a reasonable trade-off [4,5,7,8]. However, the fiscal difficulties impacting Mexican protected sites
underscore the need to adopt more sustainable entrance fee policies [13–18].
The results of the surveys at the five protected sites suggest that visitor demand is relatively
inelastic at and around current prices. Small across-the-board increases in entrance fees would raise
revenue with minimal decreases in visitor numbers. For instance, a US$1 increase in the entrance
fees at each site would result in a 20% increase in revenue, with a corresponding 4.5% decrease in
visitor numbers. Examining each of the sites, there is the largest potential for a relative increase in
prices at Palenque, Sian Ka’an, and Yum Balam, where entrance fees could be raised, respectively,
44%, 71%, and 46%, relative to current fee levels, with an estimated 5% drop-off in visitation
numbers. This pattern largely holds at a more substantial, 25% reduction in visitor numbers, with
a potential price increase of 88% at Calakmul, 100% at Cobá, 115% at Palenque, 203% at Sian Ka’an,
and 254% at Yum Balam, relative to current fees. Thus, Sian Ka’an and Yum Balam, with the lowest
current entrance fees, have the greatest potential to raise fees relative to their current level, with
proportionally-lower potential increases at Palenque, Cobá, and, particularly, Calakmul.
However, even at Calakmul, entrance fees would have to be raised 238% relative to the current
price, to US$18.98, in order to see visitation drop off 50%, with Yum Balam requiring an entrance
fee increase of up to 700%, to US$11.38, for a similar decrease. Although considerable caution
should be taken with fee increases of such a magnitude, the revenue-maximizing fee levels
estimated for the sites represented an increase of around 300% (Palenque) to 750% (Yum Balam)
relative to the current entrance fees.
5.1. Study Results in a Comparative Context
The results of this survey are in line with plausible expectations based on other published
contingent valuation surveys of visitors to protected areas, including other published multi-site
studies, such as Chase (1998), Shultz et al. (1998), Reynisdottir (2008), Bruner et al. (2015), and
Dikgang and Muchapondwa (2017), as can be seen in Table 3.9 [26–30].
Table 3.9. Selected contingent valuation studies of visitors’ willingness to pay at protected areas.
Current
Entrance
Fee

Mean
Maximum
WTP

% Increase
from Current
Fee to Mean
Max WTP

Author

Year

Protected Area

Country

Sample
Size

Bruner et al.

2015

Serengeti
National Park

Tanzania

95 1

$60

$80/$123 2

33%/105% 2

Bruner et al.

2015

Lake Manyara
National Park

Tanzania

28 1

$45

$71/$99 2

57%/120% 2

Bruner et al.

2015

Tanzanian
national parks
(overall)

Tanzania

545 1

$30–$70

$66/$86 2

-

Bruner et al.

2015

Kilimanjaro
National Park

Tanzania

64 1

$70

$60/$82 2

−14%/17% 2

Bruner et al.

2015

Arusha National
Park

Tanzania

108 1

$45

$55/$76 2

22%/69% 2
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Bruner et al.

2015

Tarangire
National Park

Tanzania

99 1

$45

$52/$612

15%/36% 2

Bruner et al.

2015

Southern national
parks ⁴

Tanzania

109 1

$30

$50/$58 2

67%/93% 2

Moran

1994

Twelve national
parks

Kenya

311

$15

$71.56

377%

Baral et al.

2008

Annapurna
Conservation
Area

Nepal

315

$27

$69.20

156%

Greiner and
Rolfe

2004

Cape
Tribulation

Australia

1053

$9.10

$37.19

309%

Ellingson and
Seidl

2007

Eduardo
Avaroa Reserve

Bolivia

196

$4

$36.73

818%

Asafu-Adjaye
and
Tapsuwan

2008

Mu Ko Similan
Marine National
Park

Thailand

421

$4.80

$27.04

463%

Witt

-

Calakmul
Biosphere
Reserve

Mexico

177

$5.60

$25.83

361%

Chase et al.

1998

Manuel Antonio
National Park

Costa Rica

105

$9.56

$24.90

160%

Shultz et al.

1998

Manuel Antonio
National Park

Costa Rica

212 1

$15/$6 3

$23.00

53%/280% 3

Chase et al.

1998

Irazú National
Park

Costa Rica

101

$12.28

$21.75

77%

Dikgang and
Muchapondwa

2017

Kruger National
Park

South Africa

116

$5.73

$21.66

278%

Chase et al.

1998

Poás Volcano
National Park

Costa Rica

105

$9.85

$21.60

119%

Witt

-

Palenque
National Park

Mexico

179

$4.48

$19.27

330%

Witt

-

SE Mexican
protected areas

Mexico

877

$1.60–$5.60

$18.02

-

Ransom and
Mangi

2010

Mombasa
Marine National
Park

Kenya

159 1

$10

$18

80%

Witt

-

Sian Ka’an
Biosphere
Reserve

Mexico

178

$2.40

$16.92

605%

Witt

-

Cobá
Archaeological
Zone

Mexico

173

$3.41

$16.33

378%

Witt

-

Yum Balam
Nature Reserve

Mexico

170

$1.60

$15.70

881%

Dikgang and
Muchapondwa

2017

Kgalagadi
Transfrontier
Park

Botswana/South
Africa

104

$5.73

$14.90

160%

Shultz et al.

1998

Poás Volcano
National Park

Costa Rica

212 1

$15/$6 3

$14

−7%/133% 3
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Dikgang and
Muchapondwa

2017

Pilanesberg Game
Reserve

South Africa

116

$5.73

$13.61

138%

Mathieu et al.

2003

Marine National
Parks

Seychelles

300

$10

$12.20

22%

Walpole et al.

2001

Komodo
National Park

Indonesia

465

$0.87

$11.70

1245%

Dikgang and
Muchapondwa

2017

Augrabies Falls
National Park

South Africa

49

$3.18

$10.83

240%

Herath and
Kennedy

2004

Mount Buffalo
National Park

Australia

102

$6.75

$9.38

39%

Muriithi and
Kenyon

2002

Arabuko
Sokoke Forest

Kenya

251 1

No Fee

$7.77

∞

Tuan and
Navrud

2007

My Son World
Heritage Site

Vietnam

243 1

$4

$6.41/$7.97 2

160%/199% 2

Reynisdottir et
al.

2008

Skaftafell
National Park

Iceland

132

No Fee

$7.06

∞

Lee

1997

Mount Minju

South Korea

402

No Fee

$7

∞

Barnes et al.

1999

Etosha National
Park

Namibia

323

$2.16

$6.75

213%

Szell and
Hallett

2013

Retezat
National Park

Romania

107 1

$1.29

$6.32

390%

Togridou et
al.

2006

National Marine
Park of
Zakynthos

Greece

484

No Fee

$6.15

∞

Reynisdottir et
al.

2008

Gullfoss Waterfall

Iceland

123

No Fee

$4.63

∞

Gelcich et al.

2013

Lefken Mapu
Lahual Marine
Protected Area

Chile

604

$1.80

$3.77/$4.38 2

109%/143% 2

Samdin

2008

Taman Negara
National Park

Malaysia

180

$0.24

$3.13

1204%

Kaffashi et al.

2015

National
Elephant
Conservation
Center

Malaysia

304

No Fee

$1.95

∞

Isangkura

1998

Doi Inthanon
National Park

Thailand

260

$0.12

$1.14

853%

Nuva et al.

2009

Gunung Gede
Pangrango
National Park

Indonesia

423

$0.27

$0.52

93%

Sources: [26-30,43,51,52,62-77]. Sites listed in order of the estimated maximum mean willingness to pay. Italics
designate component sites for multi-site studies. Bold designates sites surveyed in this paper. Note:

1

Only

foreign visitors analyzed. Study generated multiple mean maximum willingness to pay estimates. The sites
2

3

studied experienced a decrease in entrance fees during the period the study was being undertaken. The first
value represents the fee when the study began and the second, the fee when the study concluded. 4 Mikumi,
Udzungwa, and Ruaha National Parks.
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When comparing the five Mexican protected areas surveyed against other studied sites, the
mean maximum willingness to pay estimates are broadly comparable to those protected sites with
similar amenities and visitor profiles. Thus, it is unsurprising that visitors to Calakmul and
Palenque estimated a higher willingness to pay than those at the other Mexican sites, given their
more comparable profile with visitors to the Costa Rican parks and Eduardo Avaroa Reserve in
Bolivia [26,27,63].
Some of the Mexican sites surveyed in this study, particularly Sian Ka’an and Yum Balam,
show quite high visitor mean maximum willingness to pay estimates when compared to their
current entrance fees, with estimated potential increases of 605% and 881%, respectively, relative
to current levels. While these are some of the higher potential increases seen in Table 3.9, there are
other sites with comparable or even higher relative willingness to pay estimates when compared
to current fees, including Komodo National Park in Indonesia (1245% increase relative to current
fees), Taman Negara National Park in Malaysia (1204%), and Eduardo Avaroa Reserve in Bolivia
(818%), not to mention those sites that currently charge no entrance fee [56,63,74]. Komodo National
Park and Eduardo Avaroa Reserve, in particular, share many similarities with the Mexican sites
surveyed in this study; they attract a relatively large number of foreign or wealthy domestic tourists
but have pricing levels commensurate with exclusively local or low-end domestic tourism, with
entrance fees of US$0.87 and US$4, respectively [56,63]. Although Taman Negara National Park
attracts predominately domestic Malaysian tourists, its entrance fee level is set at a low level for an
upper-middle-income country such as Malaysia [74].
An important consideration in understanding why visitors are willing to pay more in entrance
fees is how low such fees are compared to comparable touristic activities in their region. For
instance, Xcaret, a privately-operated eco-tourism park on the Riviera Maya, which competes with
Sian Ka’an and Cobá for resort visitors, charges US$100 for admission [78]. The similar Xel- Há
park charges US$90 for entrance, while the popular Dos Ojos cenote charges US$130 to dive within
it [79,80]. Even compared to the actual prices paid by tourists to visit the surveyed sites on
organized tours, the site entrance fee constitutes a small proportion of the total cost to the visitor.
For example, one of the most popular tours from the Riviera Maya resorts to Cobá costs US$67,
compared to a site entrance fee of US$3.41 [81]. This does not even factor in the high lodging costs
at all-inclusive resorts, which average several hundred US dollars per person, per night [82,83].
5.2. Possible Pricing Strategies
A primary benefit of surveying visitors at a number of different sites with an identical
methodology is the ability to compare the results directly. As Alpízar (2006) suggests, price-setting
site management agencies will invariably have limited information about the specific elasticity of
visitor demand at each site under their jurisdiction, making a quasi-uniform price policy very likely
[84]. Multi-site surveys, such as the one conducted for this study, allows the feasibility of a quasiuniform pricing strategy to be evaluated, both for the sites studied and other protected areas with
similar visitor profiles and site amenities. This has the potential to substantially reduce the cost to
site management agencies, in both money and time, of conducting visitor demand surveys.
Three of the sites (Cobá, Sian Ka’an, and Yum Balam) show relatively similar patterns in their
visitors’ willingness to pay estimates, with Palenque and Calakmul as outliers with higher current
and potential entrance fee levels, to a lesser and greater degree, respectively. This suggests that
there is indeed the potential for a quasi-uniform entrance fee policy across the sites, with the
possibility for higher supplementary fees at Calakmul and Palenque. However, the potential
revenue increases over current levels would be highest at those sites with the lowest current
entrance fees.
One possible fee structure would be an across-the-board fee increase of around US$1–2. This
would lead to a potential decrease in visitor numbers of 4.5–8% while increasing revenue around
20–35%. An entrance fee increase of this magnitude would seek to minimize the potential impact
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of the fee increase on tourism-related businesses and related disruptions. If visitor demand remains
steady or increases, fees could be carefully adjusted upwards.
Another possible fee structure would be a uniform entrance fee of around US$5–6, with a
supplemental surcharge of around US$4 at Calakmul and US$2 at Palenque. This would result in
a more substantial potential fall-off in visitor numbers (approximately 25% of current numbers)
and a revenue increase of around 50%, based on the survey of park visitors. This would likely have
a greater negative impact on tourism-related businesses. If visitor demand falls off by less than
expected, fees could be maintained or even adjusted upwards.
A third fee structure would be a uniform entrance fee of around US$10, with a supplemental
surcharge of US$8 at Calakmul and US$4 at Palenque. This would result in a much steeper drop in
visitor numbers (approximately 45% of current numbers) and a revenue increase of around 75%,
based on the survey of park visitors. This would come close to maximizing potential revenue for
the sites themselves, but would likely have correspondingly detrimental impacts on tourismrelated businesses, such as tour operators, hotels, and restaurants, as well as other tourist
attractions near harder-to-reach sites such as Palenque. This is compounded by the increasing
challenge of estimating the impacts of price increases the further they rise from current price levels.
It is possible for protected areas to implement relatively dramatic price increases in short time
spans. Botswana, Bhutan, and Rwanda implemented large fee increases with immediate effect in
the late 1980s and early 1990s and saw tourist numbers still increase [2,4,11]. Realistically, however,
such a large-scale price increase has often proven difficult to implement when attempted, attracting
opposition, particularly from tourism-related businesses concerned with potential drop-offs in
tourist numbers [1,11]. For example, entrance fee increases in Costa Rica in the mid-1990s deemed
too high were met by waves of protests from hotels and tour operators, leading to the cancelation
of the fee increase [26,27]. Studies in Nepal, western Mexico, and Tanzania also suggest that gradual
implementation, starting with moderate fee increases, has the potential to generate support for the
increase among local communities and tourism businesses [29,52,85]. These experiences suggest
that a pricing policy that is in keeping with either of the lower fee increases suggested would be
more realistically applicable.
Another important consideration when determining appropriate fee levels is the capacity of
sites to handle their current visitor numbers; if sites are experiencing visitation levels that are
potentially damaging to natural or cultural amenities, higher entrance fees would have the added
benefit of rationing visitor numbers. At the moment, only Cobá is experiencing the beginnings of
negative impacts from over-visitation; the other sites are generally considered to be within their
current visitor capacity [86]. However, with talks of a trans-Yucatan ‘tourist train’ connecting
Cancun with Sian Ka’an, Calakmul, and Palenque, this could change very rapidly towards much
higher visitation levels, leading to negative consequences for the sites [87,88].
5.3. Broader Impacts and Future Research
By examining the results of the regression analysis, it is also possible to examine how different
types of visitors might respond to across-the-board fee increases. The pool of visitors would likely
be somewhat wealthier and better educated than it is currently. However, at the price points
outlined above, this would be unlikely to reflect limitations on visitors’ ability to pay, given the
small relative price difference when compared to overall vacation cost. It would instead reflect the
stronger preferences of those visitors who selected Mexico as a destination for cultural and
environmental amenities, those with strongly pro-conservation viewpoints, and, particularly, those
already invested in visiting a particular protected site before arrival. The visitors most likely to be
turned off of visiting because of fee increases are those with more casual interests in visiting the
sites, those with less favorable views on conservation, and those primarily interested in beach and
resort tourism. Further research on the spending patterns and visit lengths of these different types
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of tourists would be helpful in predicting the impact of fee increases on other tourism-related
businesses.
It is noteworthy that rather than income or other demographic attributes, attitudinal
characteristics, such as views on conservation or prior investment in visiting a particular site, were
the strongest predictors of visitors’ willingness to pay. Tourism campaigns aimed at attracting
visitors to Mexican protected sights, therefore, might profitably focus on attracting those proconservation, cultural, and environmental tourists who are likely to be the most indifferent to price
increases. This suggests focusing advertising towards media sources specifically consumed by
these potential visitors. In particular, effectively showcasing sites to potential tourists and building
investment in visitation before arrival in Mexico is more likely to produce motivated visitors with
higher willingness to pay thresholds.
While the results of this study are of relevance to entrance pricing policy in south-eastern
Mexico, they also have broader implications in other contexts as well. As can be seen in Table 3.9,
the mismatch between visitor willingness to pay and current entrance fee pricing at protected sites
is a global phenomenon. Thus, the results of this study should add additional weight to the growing
body of research suggesting the need for a worldwide re-evaluation of protected area entrance fee
levels. Where agencies, on a regional or national basis, run multiple protected areas with broad
variation in site amenities and visitor composition, multi-site surveys using uniform methodology,
such as those conducted for this study, may be a relatively cost-effective technique to test the
feasibility of a quasi-uniform or categorical pricing strategy.
As the nature of tourism and types of protected sites in a given region or country will influence
the degree and nature of the divergence between current fee levels and visitor willingness to pay,
the results of this study should be of particular interest to policy-makers in contexts similar to those
found in south-eastern Mexico: high levels of resort-based tourism occurring in proximity to
naturally- and/or culturally-significant protected sites. Within lower- and middle-income
countries, some areas where this might be particularly relevant include Belize, the Dominican
Republic, Gambia, Senegal, the Aegean and Mediterranean coasts of Turkey, the Andaman coast
of Thailand, and some Indonesian islands, especially Bali [89–93].
There is also a need for further contingent valuation studies of entrance fee pricing in these
resort/beach tourism contexts. As seen in Table 3.9, the majority of studies have been conducted in
areas such as southern/eastern Africa or Coast Rica, where high-end, nature-based tourism is the
primary ‘pull’ factor, with very different site and visitor profiles. In addition to examining the
visitor side, there is need of broader and more systematic cross-national studies examining whether
there are particular site or national characteristics, such as visitation numbers, UNESCO World
Heritage status, natural vs. cultural amenities, management structure, etc., that influence entrance
fee pricing strategy and divergence from visitor willingness to pay.
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Chapter Four
Attribute-Based Pricing and Safari Tourism at Protected Areas in
Southern and Eastern Africa
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1. Introduction
While well-managed and sufficiently-funded protected areas have proven to be effective in
their conservation objectives, many protected areas are failing in their goals under the strain of
climate change, population increases, and growing alternative demands for land and resources,
problems which have been exacerbated by funding shortfalls [1-10]. This has led many protected
areas to be reduced in size or scope, downgraded in governance, and, in some cases, reduced to a
‘paper park’ existing only in theory [4,5,7].
As governments around the world reduce their expenditures on conservation, tourism,
when properly managed, has the potential at some protected areas to increase fiscal sustainability
[1,11-23]. However, protected areas in lower- and middle-income countries often fail to raise the
tourism revenues necessary to make up for declining government funding, let alone to increase
the funds available for management. The primary reason for this shortfall is that most protected
areas in these countries set entrance fees considerably below what visitors would be willing to
pay [11,15,16,18-30].
These funding problems are particularly acute at many eastern and southern African
protected areas. While these safari tourism-oriented sites charge some of the highest entrance fees
globally, prices are still generally set at levels below what international visitors would be willing
to pay, given the unique opportunities they present to see exceptional wildlife, and relative to
visitors’ other spending [19,21-23,25,30-40]. The results of this funding shortfall have been
damaging for many African protected areas, with the quantity of large mammals in African
protected areas decreasing by over 50% since 1970 through poaching and habitat destruction
[19,21-23,25,32-40].
Safari tourism-oriented African protected areas would benefit greatly from the introduction
of entrance fee pricing that adequately reflected actual visitor willingness to pay, determined
using site-specific or multi-site visitor surveys. However, with a few exceptions, eastern and
southern African governments have been reluctant to invest in high-quality surveys on visitor
demand or even to ensure reliable collection of data on visitor numbers [19,21,23,30,40]. However,
the shortage of information on visitor demand is balanced by high-quality data on protected area
visitor amenities, thanks to the still-dominant presence of tour operators and travel agents in the
African safari market [19,41-43]. This makes eastern and southern African safari tourism-oriented
protected areas favorable test cases for estimating ranges of plausible entrance fees using
attribute-based models.
Each touristic destination has a number of characteristics, or attributes, which hold appeal to
visitors, and the value, as reflected in their willingness to pay, of a particular site to a visitor is
thus a function of the value the visitor places on the aggregation of these attributes [44-47]. If the
prices for a given destination are misaligned with what visitors would be willing to pay, an
attribute-based model could be used to estimate plausible ranges of prices, as long as the relative
importance of each site attribute to visitors and an approximant baseline price for a given
attribute combination are determined. While an attribute-based model may not provide the same
degree of precision as a visitor survey, it can provide an inexpensive, multi-site estimation which
can function as the starting point for more extensive investigations [45,47].
The goal of this study is to construct an attribute-based pricing model for eastern and
southern African safari tourism-oriented protected areas. Using the available literature and a
survey of safari tourism professionals, the assessed quality of wildlife viewing, perceived safety,
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site prominence, accommodation, and ease of access will be used to model a range of plausible
prices for 21 different protected areas across nine countries, with the goal of identifying
divergences between current fees and modeled fees.
This chapter begins with an examination of pricing at safari tourism-oriented African
protected areas, and the issues of data availability and reliability confronting researchers. After an
exploration of attribute-based pricing, the five site attributes are assessed using the available
literature and a survey of safari tourism professionals, including an assessment of the relative
importance of different wildlife species to safari tourists, and the protected areas are assigned
scores in each attribute. The assessments of the surveyed safari tourism professionals are then
used to weigh the relative importance of each attribute, and the pricing model is constructed.
Finally, the results of the model are discussed, with patterns identified, comparisons made with
extant visitor surveys, and future directions of research outlined.
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2. Safari Tourism at Eastern and Southern African Protected Areas
Tourism is of considerable importance to the economies of most eastern and southern
African nations, amounting to between 4.5% (Botswana) and 15% (Tanzania) of GDP; it is
generally the second most important economic activity after agriculture (eastern Africa) and
mining (southern Africa) [25,30,34,37,40,48]. Safari tourism, taken here to mean package tours
taken to public or private protected areas to see wildlife, is the dominant form of tourism in
eastern and southern Africa; around 70% of tourists in the region are wildlife tourists, and over
80% in the cases of Zimbabwe and Kenya [25,33-36,43,48].
The safari model of tourism has a number of features that create a unique environment for
tourism management. First, safari tourism is highly seasonal, as wildlife viewing is much better
during the dry season when the grass is shorter, and animals congregate around water holes. This
concentrates tourist demand into a 3-4 month-long high season, along with lesser demand in the 2
months of either side of this season [25,32,38].
Safari tourism is also largely a form of enclave tourism. Enclave tourism is a variety of prepaid package tourism where the tourist’s entire trip is in the hands of an operator, who moves the
tourist from one location to another, with limited to no exposure (or spending) in the country of
visit outside of the defined areas. [34,39]. In the case of safari tourists, the enclaves are prominent
protected areas. This removes a large percentage of tourist spending from the economy of the
visited country, particularly when most of the lodgings and tour operators in the enclave are
based outside of the host country [34,39,42]. For example, Mbaiwa (2005) found that over 80% of
tour operators and lodges in the Okavango Delta are based entirely or partially outside of
Botswana, and around 70% of all tourist spending in Botswana is lost in leakage outside the
country, as most tourism-related goods and services are imported [34].
Finally, while travel agents have had a diminishing role in much of the global tourism
industry, due to the availability of online booking websites and travel information, they retain an
important role as intermediaries in tourism decision-making in the safari tourist market
[13,38,41,42]. A relatively small number of specialized travel agents and tour operators direct a
large share of the international tourism to African national parks, particularly at the highest ends
of this market [42].
2.1 African safari protected site pricing
African protected areas, given the unique opportunities they present to see exceptionally
charismatic wildlife species and possessing some of the best accommodations in the world, also
charge some of the highest entrance fees in the world, as can be seen in Table 4.1 and Figure 4.1.
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Table 4.1. Current entrance fees at safari tourism-oriented African protected areas.
Country

Protected Area

Entrance Fee

Botswana

Central Kalahari National Park

$11.04

Botswana

Chobe National Park

$11.04

Botswana

Moremi Game Reserve

$11.04

Kenya

Amboseli National Park

$60

Kenya

Lake Nakuru National Park

$60

Kenya

Masai Mara National Reserve

$80

Kenya

Samburu National Reserve

$40

Mozambique

Gorongosa National Park

$20

Namibia

Skeleton Coast National Park

$5.40

Namibia

Etosha National Park

$5.40

Rwanda

Akagera National Park

$35

Tanzania

Ngorongoro Conservation Area

$50

Tanzania

Ruaha National Park

$30

Tanzania

Selous Game Reserve

$50

Tanzania

Serengeti National Park

$60

Uganda

Murchison Falls National Park

$40

Uganda

Queen Elizabeth National Park

$40

Zambia

Kafue National Park

$20

Zambia

South Luangwa National Park

$25

Zimbabwe

Hwange National Park

$20

Zimbabwe

Mana Pools National Park

$20

Sources: [49-57]. All prices expressed are per person, per day in US dollars.
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Note: The first instance of an amount (e.g., $11) is exclusive, the subsequent is inclusive.

Figure 4.1. Map of current entrance fees at safari tourism-oriented African protected areas.

However, most protected sites in southern and eastern Africa still charge entrance fees
considerably below what international visitors would be willing to pay, and relative to visitors’
other spending [19,21-23,30-40].1 While limited official information exists on visitor demand, a
number of contingent valuation studies have consistently shown that international visitors would
be willing to pay substantially more than they are being charged at every African protected area
where they have been surveyed [19,21-23,27,2830,40, 41]. In fact, many visitors may actually
prefer to pay more than they are currently being charged, particularly if this is associated with
lower visitation levels. Krug et al. (2002) found that almost half (47%) of international visitors to
Namibian protected areas thought that entrance fees were set too low, and only 6% thought they
were too high [25]. Banerjee et al. (2018)’s analysis of visitor preferences at Nyungwe National
Park in Rwanda found a strong preference for higher fees and limiting visitor numbers [22].
Safari tourists are disproportionately wealthy, even compared to other international tourists,
and are prepared to spend substantial sums on a trip to Africa [19,21,22,25,30-34,36,37,40,41,59].
Eagles and Wade (2006) estimated the average household income of visitors to Serengeti National
Park, for example, at over US$150,000/year [59]. Even in Tanzania, with some of the highest

1

An important exception to the paradigm described so far is South Africa itself. The majority of visitors to

South African safari tourism-oriented protected areas are domestic tourists. Relatedly, studies of visitor
willingness to pay have shown that while the prices at South African protected areas could be increased, it
would not be by the magnitude seen in most other African countries [58]. South Africa National Parks
(SANParks), which manages not only all of South Africa’s protected areas, but increasingly those in other
African nations, generally recovers 80% to 100% of protected area expenditure through tourist revenues,
generated not only by entrance fees, but also by a wide variety of concessions and tourism businesses operated
by SANParks [12,14]. For these reasons, South Africa will not be considered with the other southern and
eastern African countries in the rest of this chapter.
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entrance fees in the world, entrance fees are still dwarfed by safari tourists’ spending on airfare or
accommodation [19,21,32,38]. On average, entrance fees only comprise about 4.6% of visitors’
overall expenses when visiting Serengeti National Park, with the vast majority of visitors never
seeing the entrance fee and paying it as part of a package costing thousands (or tens of
thousands) of dollars [19,21,40]. Similar statistics are reflected at every safari tourism-oriented
African protected area that has been surveyed [22,25,30-34,36,37,41].
Eastern and southern Africa nations have oriented their protected area tourist policies
around high visitor numbers and low fees. The results of this approach have been overcrowding
at the most popular protected areas, like Masai Mara National Reserve and Serengeti National
Park, and funding shortfalls at almost every African protected site [19,21,30,38,40,41,60].
Government spending on protected areas in eastern and southern Africa is not nearly high
enough to meet their needs; Adams and Infield (2003) estimated that African governments are
collectively providing only about 30% of the funding necessary to meet the conservation needs of
African protected areas, and more recent studies have suggested that this problem has only
increased in severity [5,6,19,21,22,30,33,61].
The results of this funding shortfall have been nothing short of catastrophic for many
African protected areas [2,5,19,21,22,30,33-38,40]. Craigie et al. (2010), for instance, estimates that
the quantity of large mammals in African protected areas has dropped by over 50% since 1970 [2].
This has been driven primarily by poaching and the destruction of habitat within and adjacent to
protected areas, which the reduced funding available to protected areas across the continent has
allowed to grow rampantly [2,5,19,22,37,38,40]. At the same time, what Watson et al. (2014) have
termed “PADDD” (protected area downgrading, downsizing, and degazetting) has occurred at
an increasing pace [5]. This has impacted some of Africa’s most notable and visited protected
areas, including Murchison Falls National Park in Uganda, where oil exploration has begun, and
Selous Game Reserve in Tanzania, where uranium mining has started, along with the
construction of a highly destructive hydropower dam on the Rufiji River [2,5,38,40]. At the same
time, concerns about the impact of high entrance fees on visitor numbers have seen protected area
management agencies implement or consider price decreases [21,60,62]. Kenyan Wildlife Services
(KWS), under pressure from Kenyan tour operators, reduced entrance fees at its highest-priced
protected areas in 2016, in an effort to make Kenyan wildlife tourism more competitive, despite a
shortage of evidence that entrance fee levels were causing a relative decrease in tourism [21,62].
Indeed, as Msuya (2015) has shown, although Tanzanian protected areas charge, on average, 25%
more than equivalent protected areas in Kenya and have higher average lodging, internal travel,
and visa costs, Tanzania has consistently seen faster wildlife tourism growth [60]. However,
Spenceley et al. (2017) found that, even in Tanzania, the consensus among policy-makers was to
lower the fees at protected areas around 20%, despite Bruner et al. (2015)’s multi-site survey of
Tanzanian protected areas, conducted at the behest of Tanzanian National Parks (TANAPA),
showing that considerable room existed to raise entrance fees at most protected sites [19,21].
Protected areas in eastern and southern Africa, therefore, would benefit greatly from the
introduction of entrance fee pricing that adequately reflected actual visitor demand. Optimally,
visitor demand and willingness to pay could be estimated at all or most eastern and southern
African protected sites using visitor surveys, such as contingent valuation surveys. If this was
found to be impractically expensive or time-consuming, multi-site surveys examining protected
sites with different amenities could be conducted on a national or regional basis, similar to Bruner
et al. (2015) and Witt (2019) [19,23]. However, the government agencies and parastatals operating
African protected areas, with a few noteworthy exceptions like SANParks and TANAPA, have
been reluctant to invest in high-quality surveys on visitor demand [19,21,23,30,40,58].
The lack of information on visitor demand, however, is balanced by high-quality data on the
relative quality of protected area visitor amenities. The limited number of destination sites and
still-dominant presence of tour operators and travel agents in the African safari market ensures
that the individuals responsible for much of the choice of safari destination have a high level of
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expertise on each protected area in the region [19,41-43]. At the same time, tour operators and
travel agents have moved to cater to an increasingly sophisticated safari clientele and to
differentiate themselves by providing an ever-increasing quantity of comparative information on
the relative quality of wildlife viewing, accommodation, and other amenities at each protected
area [42-43]. For these reasons, eastern and southern African safari tourism-oriented protected
areas are, in many ways, an optimal context for developing entrance fee pricing estimations using
an attribute-based model.
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3. Attribute-Based Pricing Model
When evaluating tourist sites, including protected areas, as a product to be sold to
consumers, they can be viewed as what Hasegawa (2010) terms “bundles of characteristics”
[46,47]. These characteristics are the elements of the particular site that hold appeal to visitors,
though the extent of that appeal will vary between characteristics and between visitors. In a
simplistic sense, the value of a particular touristic site to the visitor can be described as the vector
of its site characteristics; thus, a price also exists for each of the characteristics that make up the
overall product of the tourist site, which can be defined through the price vector. The marginal
value of a particular characteristic should be reflected in both the visitor’s marginal willingness to
pay for an additional unit of the characteristic and in the marginal price added to the overall price
of the site for each additional unit of the characteristic [44,46,47]. Following Rosen (1974) and
Rigal I Torrent and Fluvia (2011), the appeal of a particular tourist site A can be shown as the
attribute vector:
𝐴 = (𝑎1 , 𝑎2 , . . . , 𝑎𝑛 )

(1)

𝑃(𝐴) = 𝑝(𝑎1 , 𝑎2 , . . . , 𝑎𝑛 )

(2)

where an is the value of a given site attribute, with n site attributes [44,47]. Thus, the price of a
given tourist attraction P(A) can be shown as the price vector:

where an is the value of a given site attribute, with n site attributes [44,47].
This form of revealed preference valuation is called hedonic price analysis. Hedonic price
analysis has been most commonly used with housing, to measure the impact of variables like
neighborhood quality, schools, and noise on house prices [45,47]. It has also been used to
determine the relative impact of different destination attributes on tourism pricing and perceived
impact on visit quality [45-47].
Where both prices and the relative quantity and quality of destination attributes are readily
available to the consumer, prices should be strongly correlated to the quantity and quality of
these attributes. The relative impact of each of the attributes that impact the overall quality of the
tourist experience, however, will be variable, and hedonic price analysis can be used to measure
the impact of each attribute [44,46].
Understanding the value that visitors assign to different site characteristics is an important
component in crafting an effective and realistic pricing strategy for a given site, particularly in the
absence of more sophisticated data on visitor demand [46,47,63]. If there is divergence between
the marginal willingness to pay of consumers for a given characteristic and the marginal price of
that characteristic embedded within the overall site price, this could be evidence that mispricing
has occurred [47]. This may be variable, however, if there is a high degree of preference
heterogeneity among visitors to a particular site; the higher the homogeneity of visitor preference
with regards to the characteristic, the closer the marginal willingness to pay should be to the
marginal price [45-47,63].
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Conversely, if the prices for a particular destination are unreflective of what visitors would
pay, an attribute-based model could be used to at least outline a range of plausible prices,
provided an approximant baseline price for a given attribute combination could be determined,
and the determinacy of the most important characteristics can be ascertained. Modeling prices
based on site characteristics, while supplying less precise, sophisticated, or site-specific data than
visitor surveys, could be much less expensive, being conducted from publicly available
information and with applicability at multiple sites, provided their supply of a given
characteristic is known [45,47].
This study aims to construct such an attribute-based pricing model for African protected
areas with high levels of safari tourism, given the limited information available on visitor demand
at these sites. Aiming for parsimony, the model will examine five potentially determinant site
characteristics and analyze the relative importance visitors assign to each attribute, using both the
available literature and semi-structured surveys of safari tourism professionals. Then, using
Serengeti National Park, with available high-quality data from Bruner et al. (2015) as a baseline,
the model will be used to estimate a range of realistic prices for each protected area [19].
3.1. Potentially Determinant Attributes
The relative impact of a destination attribute on a tourist’s decision to visit a particular
destination is a function both of the importance placed on the attribute by the visitor (both
individually and collectively across visitors) and the degree of differentiation with regards to the
particular attribute between plausible destinations [64-66]. Determinant attributes are those
attributes of a destination that contribute most strongly to a tourist’s decision in choosing to visit
a particular destination; the attribute must be of some importance to the visitor and differ to a
substantive degree between potential destinations [65,66].
Attempting to measure the determinacy of every possible destination attribute quantitatively
would be a Herculean task; there are simply too many possible variables and too little
information of sufficient quality for most destinations. Instead, a more qualitative approach,
drawing from what Crouch (2011) describes as “the collective experience, knowledge, and
insights of tourism destination managers, researchers, and others,” would be more productive, as
long as the insights offered are “independent, diverse, and appropriately aggregated” [64,66,67].
In order to evaluate the determinacy, and thus weighting of different attributes of the
protected site in the attribute-based model, two approaches were taken. First, the available
literature on both African safari tourism and tourist decision-making more generally were
examined to evaluate which destination attributes have been found to be most important in
tourist decision-making.
Second, a number of semi-structured short surveys were given to safari tour professionals
organizing tours to the examined protected areas. Using the list of safari tour operators found on
the safari tour operator-aggregating website Safaribookings.com, which constitutes the most
extensive selection of safari tour operators available, with over 1,300 operators aggregated, the
300 best-reviewed tour operators were contacted via email asking if they would be willing to help
with research on safari tourism. If they were willing, the safari tourism professional was asked: a)
how they would rank the potentially determinant attributes (quality of wildlife viewing,
perceived safety of the country where the park/reserve is located, quality of accommodation in or
around park/reserve, fame or prominence of the park/reserve, and ease of getting to the
park/reserve) in order of importance, b) whether visitors were interested in only specific species
of wildlife or in African wildlife more generally, and c) if only some species were of interest,
which species of wildlife they were most interested in seeing. The safari tourism professionals
were also given the opportunity to add any additional comments or details they felt relevant to
each of the questions. Out of the 300 safari tour operators contacted, 40 (13.3%) responded and
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completed the semi-structured survey.2 Each of the safari tour operators surveyed directs visitors
to multiple protected areas and caters to the middle- and upper-ranges of the safari tourism
market.
Given the dearth of reliable quantitative data for most of the protected areas considered, this
expert-focused, qualitative approach was thought to be the most appropriate means of obtaining
in-depth information on the relative importance of the different attributes, as well as the different
species for wildlife viewing. Since a majority of tourists book their safari vacation through a
relatively limited number of safari tour operators, these professionals were considered to have the
greatest experience and knowledge about the factors impacting destination choice for visitors
[19,41-43]. Additionally, many visitors present tour operators with their safari goals rather than a
particular destination, allowing the tour operators a large degree of freedom in the choice of the
actual destination(s) visited, instead of only providing advice [42,43].
Tourists decide on a particular destination because it has particular attributes likely to
achieve a particular tourism goal [68,69]. This leads to a tourism-behavioral cycle of desire,
research, destination choice, travel, evaluation of satisfaction, and improved decision-making in
the future. When visitors’ prior expectations are met or exceeded, their satisfaction leads them to
visit again or to provide positive feedback that will encourage others to visit; therefore, the best
tourism prospects will be found in those destinations that consistently supply these
characteristics [68,69].
Tourist attractions have a number of differences from other consumer products; among the
most important is the heterogeneity of the actual tourist experience. When purchasing admittance
to a tourist attraction, a visitor is buying a set of potential experiences, which may or may not be
realized during his or her visit [45,47,64,70]. This means that the quality of the tourist experience
at the same site will be inherently variable, without even accounting for variable tourist
preferences. Overall quality in a tourist attraction, therefore, is related to the relative consistency
of visitor experiences with visitor expectations [43,47,64,70]. Additionally, the level of effort
required from the tourist him or herself to produce the experience may impact his or her
perception of the attraction’s quality.
The consensus in the available literature is that the best prospects for wildlife tourism (and
thus, for the purposes of this study, the highest potential entrance fees) at African protected areas
are in those protected areas with visible populations of charismatic species, particularly lions,
leopards, and elephants3, sufficient transportation infrastructure, high-end hotels and lodges, and
a reputation for political stability and safety [25,31-33,36-38,40,43,72-84]. However, the relative
importance (and thus weightings) of these factors in a pricing model and, additionally, the
relative appeal of different species as a determinative attribute must be considered further.
3.2 Quality of Wildlife Viewing
Within the context of safari tourism, and wildlife tourism more broadly, the core aspect of
the visitor experience is the ability to actually view and experience wildlife, particularly
charismatic wildlife, in their natural habitats. The relative consistency and quality of this wildlife
viewing experience is, therefore, central to visitors’ perceived satisfaction with their safari
tourism experience [25,32,33,38,43,59,76-81,84-94].

2

A list of the safari tourism professionals interviewed and a copy of the questions asked to the professionals can be seen

in Appendix C at the end of this dissertation.
3

The prospect of viewing mountain gorillas (Gorilla beringei beringei) in the protected areas of the Albertine

Rift in Rwanda and Uganda (and formerly the Democratic Republic of the Congo) is also driving high-end
tourism, but this paper will only be considering the ‘classic’ savannah protected areas of eastern and southern
Africa [22,30,71].
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The importance of the relative consistency and quality of wildlife viewing for visitors’
assessment of their tourist experience at African safari parks is related to the fact that visitors
overwhelmingly came to Africa specifically to see wildlife [25,32,33,38,59,77,79,80,89,92,93].
Eagles and Wade (2006)’s survey of visitors to Serengeti National Park found that over 75% of
visitors listed wildlife viewing as the most important reason for their visit [59]. Bresler (2011)
found that tourists primarily come to Botswana to see wildlife; Botswana was chosen over other
African nations because of its abundance of wildlife (97% of visitors found this important) and
the opportunity to see them in a more naturalistic setting away from crowds (96% found this
important) [79]. Okello and Yerian (2009) assessed which factors contributed to visitor satisfaction
at the national parks of Tanzania’s Northern Circuit and found that over 85% of visitors listed
wildlife viewing as their primary reason to visit northern Tanzania [80]. Mkumbo (2010) found
that while most international visitors had booked their travel to and within Tanzania through a
travel agent, those visitors who were involved in picking the protected areas they would be
visiting prioritized sites based on expected wildlife viewing opportunities [38]. Fred (2015)
analyzed the factors that influenced visitors’ choice in destination within the northern tourist
circuit of Tanzania and found that expected wildlife viewing opportunities were the most
important predictors of a visitor’s choice, followed by the unique attributes of a particular sight
[91]. Mutanga et al. (2017) examined motivation factors for visitors to Gonarezhou and
Matusadona National Parks in Zimbabwe and found that wildlife viewing quality, based on
wildlife abundance and the ability to see particular species, was the most important predictor of
tourist satisfaction, beating out quality of interpretation and guiding [93]. Buckley and Mossaz
(2018) examined the marketing strategy for five of the largest tourism enterprises marketing
African wildlife viewing and operating camps and lodges and found that, overwhelmingly,
wildlife viewing dominated visitor demand, followed distantly by infrastructure and amenities
[43].
The safari tourism professionals surveyed for this paper also expressed that the quality of
wildlife viewing was of primary importance in the choice of a safari destination. A majority of the
tourism professionals (57.5%) stated that the quality of wildlife viewing was the most important
attribute in tourists’ decisions to visit a particular protected area, with another 27.5% indicating
that it was the second most important attribute. Even at the better-known protected areas like
Serengeti National Park, tourism professionals felt that most visitors traveled there “…not
because it is famous, but simply because it’s the best.”
However, not all wildlife holds equal appeal to safari tourists, or even humans more
generally. Although, in surveys, respondents generally list ecosystem importance, degree of
threat, economic importance, and uniqueness as the most important criteria for determining the
relative importance of conserving endangered species in the abstract, these criteria do not seem to
be particularly impactful when people are actually asked to rate the relative importance of actual
species [26,83,94-107]. This is reflected in surveys of the relative popularity of different species,
relative willingness to pay for the conservation of different species, and actual governmental
funding for the conservation of different species [95,96]. Loomis and White (1996) estimated
Americans’ willingness to pay to conserve a variety of different endangered species and found a
wide variation between species, ranging from US$6 to US$70 per year [95]. Metrick and
Weitzman (1996) examined government spending on endangered species conservation in the
United States by species, considering which characteristics of a given species best predicted
funding levels and found that non-conservation-related characteristics, such as the size of the
animal, being a mammal or bird, and symbolic reasoning, were much more important than the
ecosystem role or actual conservation threat experienced by the species in generating funding
[96]. Simberloff (1998) found that the Florida panther, which is a subspecies of the mountain lion,
attracts more conservation funding than all of the other 51 endangered species in the US state of
Florida combined [97]. Gunnthorsdottir (2001) examined how the perceived ‘attractiveness’ of an
animal impacted support for its conservation and found that size, similarity to humans,
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‘cuteness,’ and general emotive appeal trump biodiversity-based criteria [99]. White et al. (2001)
examined variables that impacted willingness to pay for the conservation of small mammals in
the United Kingdom and found willingness to pay to be highly species-specific, with willingness
to pay for otters significantly higher than the other species included; in particular, conservation
status was not found to have an appreciable impact on willingness to pay [100]. Tisdell et al.
(2006) attempted to measure the appeal of various animals to humans by having members of the
Australian public vote on which Australian animals they would be motivated to ‘save’ on a
hypothetical ‘ark’ with a limited number of places and found that respondents were most
motivated to preserve relatively large, charismatic mammals like koalas and dugongs [101].
Kontoleon and Swanson (2013), in a meta-analysis, determined that there exists, amongst
humans, strong preferences for some species over others, most particularly big cats, elephants,
great apes, and pandas, whether it relates to conservation funding, wildlife tourism, media
consumption, or other forms of interaction, and that these preferences are relatively consistent
across time and location [103]. Colleony et al. (2017) examined how much zoo visitors in Paris
were willing to pay to ‘adopt’ an animal from different animal species for fund-raising purposes
and determined that visitors to zoos and protected areas are much more strongly drawn towards
some animals than others; these include ones most similar to humans (apes and monkeys),
notably charismatic species, such as big cats, bears, and elephants, and mammals over reptiles or
birds [106].
These preferences are also reflected in interest in viewing wildlife in protected areas; Skibins
et al. (2013) found that tourism based on charismatic megafauna has been one of the most
lucrative forms of ecotourism, based on revenue generated per visitor [82]. Protected sites with
charismatic megafauna attract more visitors, higher spending per visitor, and higher visitor
engagement than otherwise-similar sites without charismatic mega-fauna; these protected areas
also generate a higher level of visitor satisfaction with their experience [82]. In two different
surveys of visitors to protected areas in Sri Lanka, Senevirathna and Perera (2013) found that
visitors have strong preferences towards seeing only a small number of species, particularly
leopards, bears, and elephants, which contributed to visitors concentrating in a small number of
protected areas where those species could be found, and virtually ignoring other sites that had
equivalent or superior biodiversity or unique flora and fauna [104]. Prakash et al. (2019) found
that visitors’ wildlife viewing expectations centered around viewing two charismatic species,
elephants and leopards, and dissatisfaction with visits often centered around not being able to see
one of these species [94].
A preference for viewing specific species has also been widely noted among safari tourists at
eastern and southern African protected areas [31,35,36,43,72,74,78,79,108-110]. Akama and Kieti
(2003) examined tourists’ perception of their visit to Tsavo West National Park in Kenya and
found that the ability to see ‘Big 5’ wildlife was listed as the most important and positive
component of their visit [77]. Odunga (2005) found that tourists visiting Kenya for wildlife
viewing opportunities are primarily interested in viewing the ‘Big 5’ over other species [35].
Bresler (2011), interviewing visitors in Botswana, found that wildlife viewing interest, especially
from non-South African tourists, was centered around the ‘Big 5’ [79]. Hausmann et al. (2017)
surveyed visitors to Kruger National Park on what factors were important to them and also
analyzed the images posted to Instagram and Flickr by visitors to see what types of images were
posted; in both the surveys and on social media, large mammals, particularly lions, elephants,
giraffes, and rhinos, dominated over other possible categories [110].
All but one of the 40 safari tourism professionals surveyed indicated that safari tourists were
interested in seeing specific species rather than African wildlife more generally. Many found the
focus on a few species to be disappointing; as one tourism professional said, “Sometimes this is a
bit sad because there are so many other creatures in the parks which could be admired. Still, since
people in Europe grow up with almost no animals around, they have a difficult time appreciating
nature and the small animals and their value for nature.” There was, however, the opinion that
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tourists were becoming more interested in the overall biodiversity and conservation of the
protected areas. As one of the tourism professionals stated, “Ten years ago, few tourists were
interested in understanding things like conservation, etc. Now, I see more interested in
understanding the complexity of nature.”
These findings suggest that safari tourists preferentially want to observe and interact with
certain charismatic animals over other species and that the presence of these species is the leading
driver of safari tourism [83]. Indeed, the ability of a particular African protected area to attract
sufficient visitors (and visitor spending) to ensure economic viability is likely linked to the
presence of a few species of mammals [25,32,72,74,76,78,83]. McNeely et al. (1992) found that
tourism generating revenues sufficient to offset management costs, let alone opportunity costs, is
only realistic where charismatic megafauna, such as gorillas, lions, elephants, and leopards, are
present and can be viewed with reasonable ease [72]. Brown (1998) suggested that wildlife
tourism in Africa will struggle to take off in areas with few charismatic species, particularly big
cats or elephants, while Kruger (2005) stated that the sustainability of ecotourism in Africa is
largely tied to easily-viewable charismatic species [74,78]. Reynolds and Braithwaite (2001)
suggested that the highest quality wildlife tourism opportunities will feature concentrations of
charismatic megafauna that are reasonably approachable, easily viewable, and with relatively
predictable patterns of behavior and movement, located in protected areas with sufficient open
ground for viewing and accessible by vehicle [76]. Thus, for the protected areas where these
characteristics are present, the presence of easily-viewable charismatic wildlife represent what
Krug et al. (2002) calls their “greatest competitive advantage” [25].
However, even within the category of the ‘Big 5’, there is a high degree of variability in the
relative appeal of different species. The ‘Big 5’ was originally a game-hunting definition based on
the relative challenge and danger involved in hunting these animals and is not intrinsically
related to their wildlife viewing appeal [37,111]. While the African/Cape Buffalo (Syncerus caffer)
is undoubtedly a dangerous animal, its viewing appeal is limited. The black rhinoceros (Diceros
bicornis) has a higher degree of viewing appeal but is still dwarfed in popularity by the African
elephant (Loxodonta africana), African leopard (Panthera pardus pardus), and, particularly, the
African lion (Panthera leo melanochaita) [36,37,43,80-82,112-118]. Kerley (2003) interviewed visitors
at Addo Elephant National Park, a site with no big cats in South Africa, and found that tourists
were almost exclusively interested in seeing elephants and rated their satisfaction with their visit
based on having seen elephants. Only tourists on guided night-tours showed a high degree of
interest in animals other than elephants [108]. Okello (2005) examined the motivations and
preferences of visitors to the Tsavo-Amboseli ecosystem in Kenya and found that over 75% of the
visitors interviewed were largely interested in viewing carnivores (lions, leopards, or cheetah)
and elephants. Over 81% said that Kenya’s primary attraction as a destination was its large
mammals, leading Okello (2005) to expect that the success of new community-managed protected
areas in generating visitation would be dependent on having in-demand species which can be
viewed with relative ease by tourists [36]. Di Minin et al. (2013) analyzed the experiences of
visitors to game reserves in KwaZulu-Natal to determine what wildlife viewing opportunities
were worth the most to visitors using a choice experiment. By a considerable margin, the most
important species for international visitors were lions, leopards, and cheetahs, in that order,
followed by elephants. This was particularly true of first-time visitors to African game parks, with
their satisfaction with wildlife viewing largely based on their sightings of lions, leopards,
cheetahs, and elephants [82]. Naidoo et al. (2016) found that the presence of lions and elephants
had a great deal of predictive value for the number of visitors a protected area received. While
they did not have data on lion density, they found increasing elephant density, and thus the
possibility to see an elephant, to be strongly linked to increased tourist numbers, with an
additional density of 0.1 elephants per km2 worth roughly an additional 700 visitors per year
[109].
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While African elephants are among the more popular animals for viewing, they are,
however, distinctly less popular than lions or leopards for viewing purposes [37,43,82,111,114118]. Lindsey et al. (2007) interviewed visitors at several South African protected areas to assess
their relative interest in viewing different species; they found that the most important species for
international tourists were lions and leopards, with near-universal popularity, followed by
cheetahs, and more distantly by rhinos and elephants. Lions and leopards were also the most
consistent favorites, popular both with first-time visitors and visitors who had been to multiple
African protected areas [114]. Examining the species viewing preferences of ecotourism
volunteers, Cousins et al. (2009) found a strong preference for viewing lions over other species,
even other charismatic, ‘Big 5’ species like elephants [115]. Okello and Yerian (2009) assessed
what factors contributed to visitor satisfaction at the national parks of Tanzania’s Northern
Circuit and found that large carnivores were consistently listed as the most important species for
them to view [80]. Kaltenborn et al. (2011) found that visitors to Serengeti National Park listed
viewing large carnivores (lions and leopards) as the most important; this even beat out viewing
the annual wildebeest migration for which the protected area is world-famous [81]. Caro and
Riggio (2013), interviewing first-time visitors to African game reserves, found that seeing lions
was across the board the primary visitation goal; Buckley and Mossaz (2018) also found that
visitors were primarily interested in big cat sightings [43,116].
Okello et al. (2008) assessed tourists’ preferences for viewing different species at Amboseli
National Park in Kenya by monitoring tourist vehicles and the frequency and duration of their
stops for different species. A total of 28.5% of viewing time was spent on lions, followed by 14.2%
on elephants; no other species was close to these viewing times. This closely approximates
Thresher (1981)’s estimate on tourist time spent on lion viewing (~30%) in Amboseli [37,111].
Importantly, while elephants ranked second to lions in popularity, relative to their occurrence in
Amboseli, they did not attract nearly as much attention. This is of some note as Amboseli
National Park is marketed specifically for its large numbers of elephants, but even here, lions
were considerably more popular [37].
Grunewald et al. (2016) examined tourist movements in Kruger National Park and compared
these against a variety of park attributes, including predator sightings, other animal sightings,
infrastructure, landscape, and other amenities. They found that visitor movements strongly
corresponded to the possibility of predator sightings, particularly lions and leopards; the
presence of other species was not correlated with visitor movement [118]. When interviewed, 65%
of visitors listed their primary visitation purpose as seeing large predators, specifically lions,
leopards, and cheetahs. Lions and leopards were also overwhelmingly visitors’ top picks for
animals they most wanted to see, with over 70% choosing them. Grunewald et al. (2016) found
that other animals, even elephants, are viewed by many visitors as “add-ons” to the experience of
viewing big cats [118].
While visitors seem to have a clear aggregate preference for viewing lions and leopards over
elephants, the relative appeal of lions over leopards is less strong. Maciejewski and Kerley (2014)
examined visitors’ preferences at a private game reserve in South Africa towards different species
based on a questionnaire survey, then compared it with viewing time on game drives. Visitors
expressed the highest scores for lions (4.04 out of 5), followed at some distance by leopards (3.56),
then elephants (3.22), with no other animal nearly as high (above 3). This is also backed up by
viewing time on game drives, where lions again led with an average of almost 50 minutes,
followed by leopards with 42 minutes and elephants farther down at 33 minutes [117]. It is
important to note, however, that leopards are much harder to view than lions at all of the
protected areas examined in this paper; only at private reserves in South Africa, such as Sabi
Sands, are leopard sightings consistently common enough to plan visitation around [123].
Lions also dominated the survey of safari tourism professionals, with an overwhelming
majority (80%) placing lions as the most sought-after species for safari tourists to view. Many of
the tourism professionals expressed the opinion that visitors came to Africa to “see lions.”
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Leopards came a distant second, with 5% placing them in first place, and 65% naming them as the
second most important. Elephants, rhinos, and cheetahs only came in first or second in 32.5% of
responses. The only other species that were mentioned in the top five by any of the surveyed
tourism professionals were buffalos, giraffes, hippos, and the wildebeest migration in the
Serengeti National Park and Masai Mara National Reserve. Many of the tourism professionals
shared the sentiment of one professional who stated, “Big cats, as a general rule, are what
everyone is searching for.”
Overall then, lions were the most popular species for viewing, followed by leopards, with
elephants, rhinos, and cheetahs farther behind, but considerably ahead of other species. This
ordering was then used to come up with a wildlife viewing quality rating for each of the
protected areas examined. The relative quality of wildlife viewing for each of the five species
used in the wildlife viewing quality rating was determined through the expert assessments of
Briggs (2019b-f), Ham (2019a-i), Murphy (2019a-d), and van Zandbergen (2019a-c) of the potential
for viewing each species at each of the protected areas [123-144]. The experts providing these
assessments are the authors of the eastern and southern African editions of the Lonely Planet,
Rough Guides, Brandt, and Frommer’s guidebooks and were considered accurate by the safari
tourism professionals surveyed.4
Using four categories of viewing potential, from None Present to Common, for each species
at each of the protected areas provided by the expert assessments, points were assigned ranging
from 0 to 3 for elephants, rhinos, and cheetahs, 0 to 6 for leopards, and 0 to 12 for lions. Thus, a
protected area with top viewing for all five species could be assigned a total of 27 points, while a
protected area with rare sightings for each species would only be assigned 9 points. The ratings
for each protected area can be seen in Table 4.2.

4

These qualitative expert ratings were used over a more quantitative approach, for example using species

density estimations such as Riggio et al. (2013) for lions, because of the great degree of variability in viewing
quality at each of the protected areas based not only on species population density, but also vegetation cover,
animal behavior, and game drive restrictions [42,43,145]. For instance, Davidson et al. (2011) found that
hunting in or around protected area, whether legal trophy hunting or poaching, can cause substantial changes
in lion behavior, which can impact visitors’ ability to view lions even where lion populations are fairly high
[146].
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Country

Protected Area

Wildlife

Lion

Leopard

Elephant

Cheetah

Rhino

Botswana

Central Kalahari NP

11

8

2

0

1

0

Botswana

Chobe NP

23

12

6

3

2

0

Botswana

Moremi GR

17

8

4

3

1

1

Kenya

Amboseli NP

14

8

2

3

1

0

Kenya

Lake Nakuru NP

16

8

4

0

1

3

Kenya

Masai Mara NR

23

12

4

3

3

1

Kenya

Samburu NR

13

4

4

3

1

0

Mozambique

Gorongosa NP

8

4

2

2

0

0

Namibia

Skeleton Coast NP

9

4

1

2

1

1

Namibia

Etosha NP

14

8

1

3

1

1

Rwanda

Akagera NP

9

4

2

2

0

1

Tanzania

Ngorongoro CA

25

12

4

3

3

3

Tanzania

Ruaha NP

21

12

4

3

2

0

Tanzania

Selous GR

18

12

2

2

1

1

Tanzania

Serengeti NP

23

12

4

3

3

1

Uganda

Murchison Falls NP

13

8

2

3

0

0

Uganda

Queen Elizabeth NP

19

12

4

3

0

0

Zambia

Kafue NP

17

8

4

3

2

0

Zambia

South Luangwa NP

22

12

6

3

1

0

The top-scoring protected area was Ngorongoro Conservation Area in Tanzania with 25
points out of the maximum 27, followed by Masai Mara National Reserve in Kenya, Serengeti
National Park in Tanzania, and Chobe National Park in Botswana with 23 points each, and South
Luangwa National Park in Zambia with 22 points. These five parks provide the best wildlife
viewing opportunities in Africa, with nearly-guaranteed sightings of lions and other desirable
species. On the other hand, Goronoga National Park in Mozambique scored the lowest at 8
points, followed by Akagera National Park in Rwanda and Skeleton Coast National Park in
Namibia, with 9 points each. Gorongosa and Akagera National Parks, both formerly famous for
their lion populations, are still recovering from the effects of civil wars that devasted predator
levels [147,148].
3.3 Perceived Safety
The perceived safety of the countries where the protected areas are located was also
considered as a potentially-determinant attribute. There is substantial evidence that the
perception that a particular country or region is unsafe for travel, due to terrorism, political
unrest, disease outbreak, or crime, can cause rapid and substantial declines in visitation [2,3133,72,74,81,149,150]. Terrorism is perhaps the most potentially-impactful factor in causing an
abrupt fall-off in visitor numbers to a particular destination [149,151,152]. Repeated terrorist
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attacks or a single attack with a high degree of coverage can lead to a substantial and sustained
negative impact on visitation levels. Arana and Leon (2007) also found that destinations with no
immediate history of terrorist activity, but rather the perception of potential terrorist activity,
such as proximity to the Middle East or a majority-Muslim population, can suffer decreases in
visitation when terroristic activity is in the news, even if removed from the actual events [149].
Even where terrorism is less of a concern, political instability, particularly if it makes the
international news or leads to government travel warnings, can lead to precipitous drops in
visitation [2,31-33,36,74,77,150,153]. Decreases in tourism to Kenya during the late 1990s and
2000s, for example, have been attributed to negative news stories regarding political unrest,
including the disputed 2007 presidential election; more stable Tanzania, on the other hand, saw
the second-highest tourism growth in Africa during that same period [32,36,74,81]. Similar issues
of political unrest over stalled democratization and land reform, as well as rising crime, have
contributed to a slowdown in Zimbabwe’s tourism industry over the past 15 years [36,81,153].
The surveyed safari tourism professionals indicated that the perceived safety of the country
where the protected area was located was, on average, the second most important attribute, with
25% picking it as the most important single attribute and another 67.5% as the second or third
most important. For many of the tourism professionals, safety factors into the decision-making
process from the beginning. As one tourism professional stated, “Clients, before they start on any
journey around the world, first want to know how secure the place they are going to is.” For
other visitors, safety only came up once a particular destination was already identified; said one
tourism professional, “Once [clients] decide to travel to a particular destination, the questions are
raised, ‘Is the place safe in terms of political stability, are there robberies or other threats?’, and
after that they will ask ‘How about malaria and yellow fever?’.”
Each country (and thus the protected areas located therein) was grouped into one of three
categories based on perceived safety, as can be seen in Table 4.3, based on a qualitative
combination of travel advisories issued by the American, British, and Canadian governments and
quantity of recent news stories highlighting political unrest, disease outbreaks, threats of
terrorism or crime, or, particularly, any troubles within protected areas, as of July 2019 [154-156].
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Table 4.3. Protected area perceived safety rating.
Country

Protected Area

Perceived Safety

Botswana

Central Kalahari NP

3

Botswana

Chobe NP

3

Botswana

Moremi GR

3

Kenya

Amboseli NP

2

Kenya

Lake Nakuru NP

2

Kenya

Masai Mara NR

2

Kenya

Samburu NR

2

Mozambique

Gorongosa NP

2

Namibia

Skeleton Coast NP

3

Namibia

Etosha NP

3

Rwanda

Akagera NP

3

Tanzania

Ngorongoro CA

3

Tanzania

Ruaha NP

3

Tanzania

Selous GR

3

Tanzania

Serengeti NP

3

Uganda

Murchison Falls NP

1

Uganda

Queen Elizabeth NP

1

Zambia

Kafue NP

3

Zambia

South Luangwa NP

3

Zimbabwe

Hwange NP

1

Zimbabwe

Mana Pools NP

1

The highest category, with 3 points, comprises those countries with no travel advisories and
no recent political or terrorism troubles [154-156]. The second category, with 2 points, consists of
Kenya and Mozambique. Kenya has current travel advisories from all three governments
regarding its north-eastern provinces. These provinces, however, are far away from the protected
areas under consideration [154-156]. Kenya has also had some recent political unrest related to
on-going electoral disputes rooted in inter-ethnic conflict, as well as problems with terrorism near
the Somali border [157-160]. While Mozambique is not currently the subject of government travel
advisories, the area around Gorongosa National Park has experienced periodic violence from
partially-demobilized guerilla fighters, another unfortunate legacy of the country’s long civil war
[148]. The last category, with 1 point, is comprised of Uganda and Zimbabwe, which have
unfortunately received considerable press coverage for violence and instability. Uganda has
witnessed a number of incursions from armed groups operating out of the Democratic Republic
of the Congo, concentrated in the south-west of the country where Queen Elizabeth National Park
is located. This has resulted in travel advisories for that area of the country [154-156].
Unfortunately, the violence has spread into the protected area as well, with an American safari
tourist kidnapped in April 2019 [161,162]. Uganda has also suffered from outbreaks of the Ebola
virus that have received international coverage [164,164]. Zimbabwe has also been the subject of
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3.4 Prominence of Site
The relative fame or prominence of the protected area is also a potentially determinant
attribute, particularly as the sites under consideration range from world-famous to relatively
obscure. In order for tourists to consider a potential destination, they must, at a minimum, be
aware that it is an option and that it possesses those touristic attributes they are seeking on their
vacation [167,168]. Awareness and then familiarity with a destination generally begins before any
active vacation planning, through conversation, advertising, and media exposure [66,167,169]. As
tourists begin to narrow down their range of potential destinations, most will gravitate towards
those destinations about which they are the most knowledgeable [66,167,168,170]. While, for some
tourists, novelty or unfamiliarity are seen as a positive attribute, most tourists are drawn to some
degree of familiarity. This is because tourism involves what Sirakaya and Woodside (2005)
characterize as “ill-defined choice situations,” as visitors are buying an experiential product with
a relatively wide range of qualitative outcomes [167]. However, the higher the degree of effort
and involvement necessary to make a decision about the destination, the more likely it is that
tourists will increase their level of familiarity with alternative destinations [167,171,172].
In general, though, tourists may consider only a small number of possible destinations for a
given vacation [66,167,171-173]. For example, Woodside and Lysonski (1989) found that tourists
typically consider few destinations when considering a vacation, seldom more than 3-5 [173].
Indeed, when tourists are not aware of the range of possible destinations that meet their touristic
needs, they may not consider alternative destinations at all, but focus on one destination alone.
Thus, destinations with a higher degree of general prominence or fame will have a distinct
advantage in attracting visitors [66,167,168,171-175]. Crouch (2011)’s expert panel on the
determinant attributes for tourist destinations found both “awareness/image” and
“positioning/branding” as highly determinant in tourist decision-making [66]. Chen and Lin
(2012), Jeong et al. (2012), and Tsai (2012), evaluating the choices of visitors to Taiwan and
Singapore, found that higher levels of familiarity and stronger “destination images” are
associated with higher levels of visitation [168,174,175]. Tan and Wu (2016) found the “fame” of
the destination to be one of the most impactful reasons for tourists to choose Hong Kong over
other Asian cities on vacation [172].
The surveyed safari tourism professionals were more divided on the importance of the
prominence of the protected area than any other attribute. 15% listed prominence as the most
determinant attribute, while, on the other hand, 45% thought it was one of the two least
important options. Some tourism professionals thought that visitors had a distinct preference for
more prominent protected areas. As one tourism professional stated, “Everyone wants to see the
Serengeti because it's one of the most famous wildlife parks in the world.” A number of
professionals considered the prominence of the protected area to be important to visitors when
they began to plan their vacation but lessened in importance as tour operators introduced them to
less well-known sites with equally good or superior wildlife viewing opportunities. As another
tourism professional pointed out, “Many tourists do not know the names of places, except
perhaps Serengeti [National Park], so the safety, quality, and accommodations are first, and that
information mainly comes from us.” On perhaps no other attribute, then, is the continued
involvement of tour operators as destination gatekeepers so important [42,43].
In order to categorize the relative prominence of each protected area, global Google searches
for each protected area were tabulated using Google Ads. This was used as a proxy for overall
familiarity with each protected area. Google Ads, which tabulates Google searches, provides a
range of monthly worldwide Google searches, and the protected areas fell into three categories, as
can be seen in Table 4.4.
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Table 4.4. Protected area prominence rating.
Country

Protected Area

Prominence

Botswana

Central Kalahari NP

1

Botswana

Chobe NP

1

Botswana

Moremi GR

2

Kenya

Amboseli NP

1

Kenya

Lake Nakuru NP

1

Kenya

Masai Mara NR

3

Kenya

Samburu NR

1

Mozambique

Gorongosa NP

1

Namibia

Skeleton Coast NP

1

Namibia

Etosha NP

2

Rwanda

Akagera NP

1

Tanzania

Ngorongoro CA

2

Tanzania

Ruaha NP

1

Tanzania

Selous GR

1

Tanzania

Serengeti NP

3

Uganda

Murchison Falls NP

1

Uganda

Queen Elizabeth NP

1

Zambia

Kafue NP

1

Zambia

South Luangwa NP

1

Zimbabwe

Hwange NP

1

Zimbabwe

Mana Pools NP

1

The highest category, assigned 3 points, with only Serengeti National Park and Masai Mara
National Reserve, were those protected sites getting between 100,000 and 1 million Google
searches each month globally. These protected sites are world-famous, even for many who know
little else about safari tourism. The next category, assigned 2 points, are those protected areas
getting between 10,000 and 100,000 Google searches each month globally. These moderately wellknown sites include Moremi Game Reserve in Botswana’s Okavango Delta, Etosha National Park
in Namibia, and Ngorongoro Conservation Area in Tanzania. The last category, assigned 1 point,
includes those sites getting less than 10,000 Google searches each month globally. These sites are
likely poorly-known to individuals unfamiliar with safari tourism or African conservation.
3.5 Quality of Accommodation
The quality of accommodation options available in and around the protected areas was also
considered, given that most safari tourists are paying for all-inclusive packages. In the available
literature, however, accommodation quality is generally found to be of some importance in
visitor’s choice of a destination, but it is seldom a strongly-determinant factor [74,176-179].
Atilgan et al. (2003) analyzed the contribution of different destination attributes to overall tourist
satisfaction and found the quality of accommodation to be significant, but not one of the most
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important attributes [177]. Enright and Newton (2004), when evaluating the importance of
destination attributes in visitor’s choice of urban destinations in Asia, found the quality of
accommodation to be moderately important [179]. On the other hand, examining the attributes
that led tourists to choose a particular ski resort, Hudson and Shepard (1998) found that the
quality of accommodation was second only to the quality of the skiing in importance [176].
With regards to safari tourism more specifically, Akama and Kieti (2003) found that the
quality of accommodation was the third most impactful factor in tourists’ evaluation of their visit
quality at Tsavo West National Park in Kenya [74]. Eagles and Wade (2003), evaluating the
importance of different attributes in tourists’ overall satisfaction with a visit to Kilimanjaro
National Park in Tanzania, found that the quality of accommodation was only the sixth most
important of 13 factors considered [178].
The surveyed safari tourism professionals found the quality of accommodation within
protected areas to be relatively unimportant. Only 40% of those surveyed thought
accommodation quality was one of the top 3 most important site attributes. Few professionals
thought that visitors prioritized high levels of luxury, with one tourism professional stating, “For
sure, some clients will never come to a park where accommodation is only able to provide a 3-star
service…” but that it was not the usual perspective for visitors. One reason for this may be the
presence of at least one relatively high-quality accommodation option at every one of the
protected areas examined. As another tourism professional said, “[Quality] is important, but all
the parks have good accommodation.”
The protected areas were given a quality of accommodation rating based on the availability
of luxury lodgings in and around the protected area, particularly world-class and award-winning
lodgings [180,181]. The rating for each protected area can be seen in Table 4.5.
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Table 4.5. Protected area quality of accommodation rating.
Country

Protected Area

Quality of Accommodation

Botswana

Central Kalahari NP

1

Botswana

Chobe NP

2

Botswana

Moremi GR

3

Kenya

Amboseli NP

2

Kenya

Lake Nakuru NP

2

Kenya

Masai Mara NR

3

Kenya

Samburu NR

2

Mozambique

Gorongosa NP

1

Namibia

Skeleton Coast NP

1

Namibia

Etosha NP

2

Rwanda

Akagera NP

1

Tanzania

Ngorongoro CA

3

Tanzania

Ruaha NP

2

Tanzania

Selous GR

2

Tanzania

Serengeti NP

3

Uganda

Murchison Falls NP

2

Uganda

Queen Elizabeth NP

2

Zambia

Kafue NP

2

Zambia

South Luangwa NP

3

Zimbabwe

Hwange NP

2

Zimbabwe

Mana Pools NP

2

The highest category, assigned 3 points, includes Moremi Game Reserve, Masai Mara
National Reserve, Serengeti National Park, Ngorongoro Conservation Area, and South Luangwa
National Park. These five protected areas contain not only some of the highest-rated lodges and
campsites in Africa but possibly the highest concentration of award-winning accommodation in
the world [180,181]. The next category, assigned 2 points, represents those protected areas with
multiple luxury lodges and campsites, but not the quantity of internationally-renowned options
found in the higher category [180, 181]. The final category, assigned 1 point, includes Gorongosa
National Park, Akagera National Park, and Skeleton Coast National Park, as well as Central
Kalahari National Park in Botswana. These protected areas lack the variety of luxury options
found at the other sites, with only a single high-end accommodation option each [147,148].
3.6 Ease of Access
Finally, the ease of getting to the protected area was considered, given variations in
transportation time, mode, and cost involved in getting to each of the sites. Broadly speaking,
visitor numbers to a particular destination from a particular origin decline as the travel involved
increases in cost, in time investment, and in complexity, such as the number of transfers [182-187].
McKercher et al. (2008), evaluating almost 2,000 destinations pairs, found that while travel cost
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did not override strong destination appeal, it was a highly impactful factor in limiting the choices
of destinations considered by tourists [185]. Hooper (2015), evaluating the destination choices of
Korean tourists, found that travel time and cost were strongly deterministic attributes in tourists’
choices [187].
However, different types of travel show variable degrees of impact from ‘distance decay;’
the longer the vacation and the more money spent on other aspects, such as accommodation, the
less impactful distance becomes in visitor choice [183-186]. Additionally, the impacts of ‘distance
decay’ begin to plateau, with much smaller marginal effects at high costs and journey times
[183,185-187].
The survey of safari tourism professionals indicated that the ease of getting to the protected
area was among the less important of the attributes offered, with 65% of tour operators listing
ease of access as the least important attribute. The tourism professionals did not think that clients
were bothered by longer journey times to protected areas. As one tourism professional stated,
“Clients usually take it as part of the journey to get to a place.” With the availability of small
planes to take visitors directly to each of the protected areas evaluated, the time cost of getting to
the sites was relatively small compared to the journey to Africa. Additionally, while using planes
rather than land vehicles added to the costs of safari packages, the additional costs were relatively
low compared to the overall costs of the average safari. Most tourism professionals indicated that
clients rarely commented on the actual travel aspect of their safari vacation. As another tourism
professional said, “Most clients don't ask questions on how easily they can get to a certain place.”
Each protected area was given an ease of access rating based on whether a plane was
realistically required to get to the protected area from the main gateway airport for international
visitors, and whether an additional lengthy drive was then required to get to the site from the
secondary airport. The rating for each protected area can be seen in Table 4.6.
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Table 4.6. Protected area ease of access rating.
Country

Protected Area

Ease of Access

Botswana

Central Kalahari NP

1

Botswana

Chobe NP

3

Botswana

Moremi GR

2

Kenya

Amboseli NP

3

Kenya

Lake Nakuru NP

3

Kenya

Masai Mara NR

3

Kenya

Samburu NR

3

Mozambique

Gorongosa NP

1

Namibia

Skeleton Coast NP

2

Namibia

Etosha NP

2

Rwanda

Akagera NP

3

Tanzania

Ngorongoro CA

3

Tanzania

Ruaha NP

2

Tanzania

Selous GR

2

Tanzania

Serengeti NP

3

Uganda

Murchison Falls NP

1

Uganda

Queen Elizabeth NP

2

Zambia

Kafue NP

2

Zambia

South Luangwa NP

2

Zimbabwe

Hwange NP

3

Zimbabwe

Mana Pools NP

1

The highest category, assigned 3 points, includes those sites that can be easily reached by
vehicle from the main gateway airport for international travel, including all of the Kenyan
protected areas from Nairobi, the Northern circuit sites of Tanzania from Arusha, and Chobe
National Park in Botswana and Hwange National Park in Zimbabwe from Victoria Falls. The
second category, assigned 2 points, includes those sites which realistically require a second flight
to a secondary airport close to the protected area. The final category, assigned 1 point, includes
those sites requiring a further extensive drive from the secondary airport to arrive at the
protected area. These sites involve considerably more investment in time to visit.
4. Results of the Attribute-Based Model
The relative determinacy of the different attributes, and thus their weighting in the pricing
model, were established through the rankings given by the safari tourism professionals using the
Analytic Hierarchy Process (AHP). Analytic Hierarchy Process (AHP) is a generalizable theory of
measurement used to calculate ratio scales from pair comparison and is designed to provide a
formalized process for comparing a number of attributes or alternatives where expert judgment is
required. This is particularly the case where intangible criteria or a combination of tangible and
intangible factors are used in making such a judgment [64,188-190].
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In AHP, attributes are evaluated against each other in pairs to determine: a) which attribute
is the more impactful of the pair and b) what the degree of difference in impact is. The relative
evaluations of each attribute can then be placed into a matrix, with diagonal elements assigned
unity. The relative weights of each attribute can then be determined by finding the principal
eigenvector of the matrix of attributes, after which the results can be normalized [64,188-190].
In this case, the rankings provided by each of the safari tourism professionals were used to
evaluate each potential pair of attributes. For example, if one of the tourism professionals ranked
wildlife viewing quality as the most important, and ease of access as the least important of the
five potential attributes, a difference of four places would be indicated. This range of possible
differences between rating scores (1 to 4 places) was then converted to the 1 to 9 scale outlined by
Saaty (1987) and used by Banai-Kashani (1989) and Deng et al. (2002) [65,188,190]. These
evaluations were then aggregated and averaged to get the average difference in ranking between
each of the attributes. These averaged differences were then placed into a matrix, as can be seen in
Table 4.7.
Table 4.7. Analytic Hierarchy Process (AHP) matrix of protected area attributes.
Wildlife Viewing

Safety

Accommodation

Prominence

Ease of Access

Wildlife Viewing

1

2.19375

4.725

4.1625

6.58125

Safety

0.4558

1

3.54375

3.31875

5.45625

Accommodation

0.2116

0.2822

1

0.3865

2.64375

Prominence

0.2402

0.3013

2.5875

1

3.6

Ease of Access

0.15195

0.1833

0.37825

2.778

1

Total

2.05955

3.96055

12.2345

11.64575

19.28125

After finding the principal eigenvector of the matrix of attributes and normalizing the
results, the relative determinacy, and thus weighting, of each attribute can be seen in Table 4.8.
Table 4.8. Weighting of protected area attributes by determinacy.
Attribute

Percentage of Total Score

Wildlife Viewing

42.6%

Safety

26.6%

Prominence

13.5%

Ease of Access

8.8%

Accommodation

8.5%

Thus, wildlife viewing was evaluated to be the most determinant attribute, contributing
42.6% of the overall score given to each protected area. Perceived safety was evaluated to be the
second most determinant, with 26.6% of the overall score, followed by site prominence (13.5%).
The least determinant attributes were ease of access (8.8%) and quality of accommodation (8.5%).
For determining the range of plausible entrance fees, Serengeti National Park was chosen as
the baseline. Serengeti National Park scored very highly among all the attributes, including in the
highest category for four of the attributes, and was only 4 points from the maximum with regards
to wildlife viewing quality. Most importantly, Bruner et al. (2015) conducted a recent, highquality contingent valuation study of visitor willingness to pay there, providing the best available
data on what could be realistically charged at a safari tourism-oriented African protected area.
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Bruner et al. (2015)’s study also provided both lower- and upper-bound estimates of visitor
willingness to pay, allowing for the calculation of a range of plausible prices [19].
For the price model, Serengeti National Park was assigned 100 points and, thus, based on the
weightings of the different attributes, each wildlife viewing quality point is worth 1.85 points
(42.6 weighting divided by Serengeti’s 23 points) in the model, while the perceived safety,
prominence, ease of access, and accommodation points are worth 8.87, 4.5, 2.93, and 2.83,
respectively. Bruner et al. (2015) estimated a lower-bound of US$80 and an upper-bound of
US$123 for visitor willingness to pay at Serengeti National Park [19]. Therefore, the number of
points each protected area scores is modeled as a percentage of the Serengeti estimates. For
instance, if a protected area scored 80 points, its plausible lower- and upper-bounded fees would
be 80% of the Serengeti estimates, at US$64 and US$98.40, respectively.
4.1 Model of Plausible Protected Area Entrance Fees
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The plausible lower-bound and upper-bound prices can be seen below in Table 4.9.
Table 4.9. Plausible lower-bound and upper-bound protected area entrance fees.
LowerBound
Fee

Δ Current
Fee

UpperBound
Fee

Δ
Current
Fee

Country

Protected Area

Points

Current
Entrance
Fee

Tanzania

Serengeti NP

100

$60

$80

33.00%

$123

105%

Tanzania

Ngorongoro CA

99

$50

$79

58%

$122

144%

Botswana

Chobe NP

88

$11.04

$70

534%

$108

878%

Kenya

Masai Mara NR

87

$80

$70

-14%

$107

34%

Zambia

South Luangwa NP

86

$25

$69

176%

$106

324%

Botswana

Moremi GR

81

$11.04

$65

489%

$100

806%

Tanzania

Ruaha NP

81

$30

$65

117%

$100

233%

Tanzania

Selous GR

76

$50

$61

22%

$93

86%

Zambia

Kafue NP

74

$20

$59

195%

$91

355%

Namibia

Etosha NP

73

$5.40

$58

974%

$90

1567%

Zimbabwe

Hwange NP

68

$20

$54

170%

$84

320%

Kenya

Lake Nakuru NP

66

$60

$53

-12%

$81

35%

Kenya

Amboseli NP

63

$60

$50

-17%

$78

30%

Kenya

Samburu NR

61

$40

$49

23%

$75

53%

Uganda

Queen Elizabeth NP

60

$40

$48

20%

$74

85%

Rwanda

Akagera NP

59

$35

$47

34%

$73

109%

Botswana

Central Kalahari NP

57

$11.04

$46

318%

$70

534%

Namibia

Skeleton Coast NP

56

$5.40

$45

733%

$69

1178%

Zimbabwe

Mana Pools NP

52

$20

$42

110%

$64

220%

Uganda

Murchison Falls NP

46

$40

$37

-8%

$57

43%

Mozambique

Gorongosa NP

43

$20

$34

70%

$53

165%

Sources: [19,49-57]. Note: All prices expressed are per person, per day in US dollars.
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Serengeti National Park retains its top position in the model, followed very closely by the
adjacent Ngorongoro Conservation Area (score of 99), which shares many features and balances
slightly better wildlife viewing with somewhat lower prominence. Chobe National Park in
Botswana (88), Masai Mara National Reserve in Kenya (87), and South Luangwa National Park in
Zambia (86) also receive high scores, with excellent wildlife viewing, accommodation, and ease of
access; the lower safety score of Masai Mara is compensated by its world-wide fame. Along with
Moremi Game Reserve in Botswana (81) and Ruaha National Park in Tanzania (81), these
protected sites have a lower-bound modeled fee of at least US$65 (per person, per day) and an
upper-bound modeled fee of over US$100. At the lower end, Gorongosa National Park in
Mozambique (43) and Murchison Falls National Park in Uganda (46) are modeled to have lowerbound fees under US$40 and upper-bound fees of under US$60. Gorongosa, still recovering from
the effects of the Mozambican Civil War, scores relatively low to moderate in all attributes [148].
Murchison Falls, while possessing average wildlife viewing quality, scores relatively low in all of
the other attributes, particularly safety. The mean lower-bound modeled price among the
protected areas analyzed was US$56.24, and the mean upper-bound modeled price was US$86.57,
with Hwange National Park in Zimbabwe (68) coming the closest to the mean price. A map of the
lower-bound modeled fees can be seen below in Figure 4.2, and a map of the upper-bound
modeled fees can be seen in Figure 4.3.

Note: The first instance of an amount (e.g., $47) is exclusive, the subsequent is inclusive.

Figure 4.2. Map of lower-bound modeled fees at safari tourism-oriented African protected areas.
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Note: The first instance of an amount (e.g., $64) is exclusive, the subsequent is inclusive.

Figure 4.3. Map of upper-bound modeled fees at safari tourism-oriented African protected areas.

By some margin, the proportionally-largest differences between current entrance fees and
modeled fees were found at the two Namibian protected areas, Skeleton Coast National Park
(score of 56) and Etosha National Park (73). With current entrance fees of only US$5.40 and
modeled fees of between US$45-69 and US$58-90, respectively, Skeleton Coast and Etosha could
realistically increase prices by a considerable 1178% and 1567%, respectively, under the upperbound model. Two of the Botswana protected areas, Chobe National Park (88) and Moremi Game
Reserves (81), are also modeled to be able to increase fees by a comparatively large 878% and
806%, respectively, under the upper-bound model. The Botswanan and Namibian protected areas
have current entrances fees considerably below the rest of the sites examined, despite having
generally favorable site attributes.
On the other hand, under the lower-bound model, three of the Kenyan protected areas,
Amboseli National Park (63), Lake Nakuru National Park (66), and Masai Mara National Reserve
(87), as well as Murchison Fall National Park in Uganda (46) are modeled to have prices that are
currently too high, particularly Amboseli. In the upper-bound model, all four protected areas
have upper-bound modeled prices above current prices, although by a relatively modest 30% at
Amboseli and 34% at Masai Mara. These protected areas combine some of the highest current
entrance fees with, excepting Masai Mara, mediocre site attributes. The mean increase from
current fees to modeled lower-bound fees was 240%, and the mean increase from current fees to
modeled upper-bound fees was 348%, with Kafue National Park in Zambia (74) coming the
closest to the mean increase.
5. Discussion
Overall, excepting a few, primarily Kenyan, protected areas, the attribute-based pricing
model suggests that there is considerable room to raise entrance fees at safari tourism-oriented
African protected areas. However, in the variations in the range of modeled prices for the sites
and the modeled change from current fees, there are a number of patterns.
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Most striking is the difference between eastern and southern African protected areas, which
can be seen clearly in a map of the difference between modeled fees and current fees, as seen in
Figure 4.4 (lower-bound) and Figure 4.5 (upper-bound).

Note: The first instance of a percentage (e.g., 34%) is exclusive, the subsequent is inclusive.

Figure 4.4. Map of difference between lower-bound modeled fees and current fees at safari tourism-oriented
African protected areas.

Note: The first instance of a percentage (e.g., 109%) is exclusive, the subsequent is inclusive.

Figure 4.5. Map of difference between upper-bound modeled fees and current fees at safari tourism-oriented
African protected areas.
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There was little difference in relative quality between the regions based on site
characteristics, with eastern African protected areas averaging 73 points and southern African
protected areas 68 points. However, the difference in current entrances fees between the regions
is much larger, with an average current entrance fee of US$50 at the eastern African protected
areas and only US$15 at the southern African protected areas. Given the equivalent quality and
substantially lower current fees, the southern African protected areas showed much larger
differences between their modeled fees and current fees.
While pricing policy in different African countries, let alone across broad regions, has been
idiosyncratic and subject to a variety of contextually-specific influences, a few cross-country
explanations stand out. First, most African countries have, as suggested by Pellinen (2003) and
Rentschler et al. (2007), “followed the leader,” increasing and decreasing entrance fees in parallel
with their neighbors (and implied competitors) [191,192]. Thus, the pattern of pairs of countries
emerge with Kenya and Tanzania at the high end, followed by Uganda and Rwanda, Zambia and
Zimbabwe, and finally Botswana and Namibia at the bottom, as can be seen clearly in Figure 4.1.
That these similar fee levels are not coincidental can be inferred from the degree that price-based
competitiveness with adjacent countries is highlighted as a reason for maintaining or lowering fee
levels [21,32,41,60,62]. As the pair benchmarks are not correlated with site quality, the lowerpriced southern protected areas show the highest increases when compared to current price
levels.
One of the reasons for the lower benchmarks in southern Africa is that the pool of
international tourists, and thus the model of safari tourism, has historically been somewhat
different. Safari tourists at eastern African protected areas have been overwhelmingly (>90%)
European and American [35,36,38,40,80,91]. In many of the southern African protected areas, on
the other hand, tourists from South Africa comprise a plurality of visitors, although this
percentage has been decreasing in favor of Europeans and Americans over the last decade
[25,34,79,93]. There is evidence from contingent valuation surveys in Botswana and Namibia, as
well as from South Africa itself, that South African tourists express a higher degree of price
sensitivity and a lower emotive investment in safari tourism than tourists from Europe or the
United States. This may be attributable to lower incomes among middle-class South Africans,
lower travel costs, and the greater availability of substitute African wildlife viewing experiences
[25,82,87-89,108]. In fact, there is some evidence that reluctance to raise protected area entrance
fees on the part of some southern African governments can be attributed to a desire to avoid
losing South African tourists specifically [34].
The lower willingness to pay expressed by South African, as compared to European and
American, safari tourists suggests the need for a more complex pricing structure at southern
African protected areas. While eastern African protected areas can probably suffice with a twotiered system for domestic and international visitors, southern African protected areas would
likely benefit from implementing a three-tiered system, with lower domestic pricing, moderatelyhigher Southern African Development Community (SADC) pricing, and substantially higher
pricing for the growing number of other international visitors.5
Almost all of the African protected areas examined denominate international visitors’
entrance fees in United States dollars, which helps to protect against fluctuations in relativelyunstable local currencies.6 The exceptions to this are the Botswanan and Namibian protected
areas, where visitor fees are denominated in the local currencies, the Botswanan pula and the
Namibian dollar, respectively. The Namibian dollar is directly tied to the South African rand,
5

The Southern African Development Community is a regional inter-governmental organization comprising

Angola, Botswana, the Democratic Republic of Congo, Lesotho, Malawi, Mauritius, Mozambique, Namibia,
Seychelles, South Africa, Swaziland, Tanzania, Zambia, and Zimbabwe.
6

Zimbabwe also uses the United States dollar as its primary currency.
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while the pula uses a basket of currencies in which the rand provides half of the weighting [193].
While these measures ensure that fluctuations in the South African rand do not impact the
considerable trade between these countries and South Africa, the use of local currencies for
international visitor entrance fees has exacerbated the already-low price levels at Botswanan and
Namibian protected areas. A simple solution would be to denominate domestic and SADC
entrance fees in the local currency and other international entrance fees in US dollars, as has been
suggested by Krug et al. (2002), a move that could easily be combined with a three-tiered pricing
strategy [25].
The Kenyan protected areas represent interesting outliers in the model, with lower-bound
modeled fees actually below the current prices at three of the four Kenyan sites examined. Given
the nearly universal evidence from surveys of visitors to protected areas in lower- and middleincome countries that entrance fees are set at levels consistently below what tourists would be
willing to pay, these results are worthy of further examination [1,13,16-30,41,194-201]. One
possibility is that the model over-estimates the impact of safety concerns on visitors’ willingness
to travel to Kenya. Given that the protected areas examined are quite removed from the northeastern border area under travel advisory, this is a distinct possibility. However, there is
considerable past evidence of terrorism concerns and political unrest, although removed from the
primary tourist areas, causing substantial decreases in visitation to Kenya [32,36,74,81].
Another possibility is that the model is plausibly accurate, and prices at some Kenyan
protected areas may be either too high or broadly correct. This is the view held by Kenya-based
budget tour operators, who have pressured the Kenyan Wildlife Services (KWS) to reduce
entrance fees, successfully so in 2016 [21,62]. In particular, the relatively high fee levels at
Amboseli National Park and Lake Nakuru National Park have been justified by the exceptional
elephant and rhino viewing, respectively, at those sites. However, if tourists have only moderate
interest in viewing those species, particularly when compared to lions and leopards, their prices
may be too high to justify the relatively mediocre big cat viewing. Alternatively, the model may
underestimate the appeal of elephant and rhino viewing, particularly at sites known for their
quality. However, surveys of visitors by Thresher (1981) and Okello et al. (2008) have indicated
that even at a protected area known for elephants, lion viewing is significantly more important to
visitors [37,111].
Finally, it is possible that the lower-bound prices estimated in the model are simply too
conservative. The Turnbull estimate, proposed by Carson et al. (1994) and used by Bruner et al.
(2015) in the estimation of lower-bound visitor willingness to pay at Serengeti National Park, was
intentionally used to provide a conservative lower estimation [19,202]. Given this, it is quite likely
that the higher-bound modeled prices more accurately correspond to visitor willingness to pay.
Further evidence is found in Moran (1994)’s contingent valuation survey of visitors to twelve
Kenyan protected areas in 1994, which estimated a mean willingness to pay of US$71 [41].
Adjusted for inflation, this would represent a figure well over US$100 in 2019, approximately
equal to or higher than the upper-bound prices estimated by the model. Additionally, at a site like
Masai Mara National Reserve, where visitor levels are currently at unsustainably high levels,
there is a strong argument in erring in the direction of higher entrance fees for demand-limitation
purposes [32,41,60,81].
The results from the attribute-based model can also be compared to the results of contingent
valuation studies of visitors’ willingness to pay in Africa and worldwide. When compared
against Witt (2019)’s tabulation of contingent valuation survey results from 44 protected areas, the
differences between the current entrance fees and upper-bounded modeled fees for Etosha
National Park and Skeleton Coast National Park are the highest found [23]. Using the lowerbound modeled fees, Etosha and Skeleton Coast show increases below that of Walpole et al.
(2001)’s survey at Komodo National Park in Indonesia and Samdin (2008)’s survey at Taman
Negara National Park in Malaysia, and on par with Ellingson and Seidl (2007)’s survey at
Eduardo Avaroa Reserve in Bolivia and Witt (2019)’s survey at Yum Balam Nature Reserve in
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Mexico [23,198-200]. These protected areas all feature single-tier pricing designed for the domestic
tourist market, despite attracting a large number of substantially-wealthier international tourists
[23].
Looking at studies of visitor willingness to pay at African protected areas specifically, Moran
(1994) found visitors to twelve Kenyan protected areas would be willing to pay US$71 per day, as
compared to the then-current fees of US$15, a 373% increase [41]. Krug et al. (2002) found that
visitors to Etosha National Park would be willing to pay US$ 14.76, compared to the then-current
fee of US$4.34, a 240% increase [25]. Naidoo and Adamowicz (2005), surveying tourists at Mabira
Forest Reserve in Rwanda, found that visitors would be willing to pay US$47 to enter, compared
to the then-current fee of under US$5, an 840% increase [27]. Navrud and Vondolia (2005)
conducted a contingent valuation study of tourists’ willingness to pay at Kakum National Park in
Ghana and estimated, despite a lack of ‘Big 5’ animals, a median willingness to pay of US$37
compared to the then-current entrance fee of US$10, a 270% increase [28]. Bruner et al. (2015)’s
survey of seventeen Tanzanian national parks, one component of which was used as the baseline
for the model, showed an average lower-bound willingness to pay of US$66 and an average
upper-bound willingness to pay of US$86 [19]. While it is challenging to compare studies over a
25-year period, the results from Moran (1994) and Bruner et al. (2015) are similar to those
estimated by the attribute-based model [19,41]. Given that the protected areas examined by
Naidoo and Adamowicz (2005) and Navrud and Vondolia (2005) would be among the lowestscoring if they were incorporated into the attribute-based model, due to limited number of
charismatic animals, limited site prominence, and poor transportation, in addition to safety
concerns, the willingness to pay estimates generated suggest that the attribute-based model may
have underestimated what the examined sites could realistically charge as entrance fees [27,28].
On the other hand, Krug et al. (2002)’s findings from Etosha National Park, even when adjusted
for inflation, would only represent an entrance fee of around US$25, substantially lower than the
attribute-based model’s lower-bound estimate of US$58, suggesting the model may have
overestimated. Given the length of time since Krug et al. (2002)’s survey and the change in
composition of Etosha’s tourist pool from overwhelmingly (>85%) South African to considerably
more European and American, further site-specific evaluations would be of considerable
assistance [25].
An attribute-based pricing model, such as the one developed here, suffers from a number of
limitations. First, there is an inevitable trade-off between parsimony and completeness; this
model used five site attributes but could conceivably have used more, such as quality of guiding,
visa regimes of the host country, airfare to gateway airport, or a number of others. A different
number of attributes or choice of attributes would undoubtedly have changed the results of the
model to some degree. Ultimately, however, the decision was made to emphasize parsimony,
given the determinacy ascribed to the quality of wildlife viewing and, to a lesser extent, perceived
safety, in both the available literature and in the survey of safari tourism professionals. Given the
dominance of those two attributes and the comments of many of the tourism professionals that no
other attributes would have been more impactful, it seems plausible that additional attributes
would not have radically changed the results of the model.
Additionally, the attribute-based model is reliant on qualitative assessment for both the
scoring of the protected areas in each of the attributes and the weighting of the attributes. For the
most determinant attribute, wildlife viewing quality, and the importance of the different species,
the scoring of the sites and the importance of the species was left to a group of subject experts,
either professional guidebook authors or the pool of safari tourism professionals. For the
prominence attribute, the scoring was based on quantitative metrics; in this case, global Google
searches for each of the sites. However, for three of the attributes, perceived safety, quality of
accommodation, and ease of access, the author assigned each protected area into one of three
categories for scoring purposes. While a set metric was used in each case and three grouping
naturally emerged in the analytic process, this scoring method is inherently limited in its
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sophistication. Given the data limitations inherent in these questions, however, this paper follows
Crouch (2011) in accepting that a qualitative assessment “can provide a useful starting point for
an analysis such as this” [66].
Additionally, the choice of Bruner et al. (2015)’s contingent valuation study of Serengeti
National Park as the baseline for the model makes any resulting price estimations dependent on
the quality of the underlying survey data [19]. However, Bruner et al. (2015) is the highest-quality
recent data available on visitor willingness to pay at a safari tourism-oriented African protected
area. Bruner et al. (2015) used best practice contingent valuation methodology, with multiple
models, a large sample size, and a clearly-explained methodology [19,23,203].
Ultimately, an attribute-based pricing model will never be able to match the accuracy or
depth of information which can be generated by a site-specific or multi-site survey of visitors.
However, given the dearth of recent surveys or reliable information on visitor demand at most of
the sites examined in this paper, an attribute-based model can at least highlight broad patterns,
showcasing which protected areas deviate the most from the ranges of prices modeled [45,47].
In particular, a model like the one used in this paper can be used to direct future research
towards protected areas where it may be most useful. It may be particularly beneficial, for
instance, to conduct surveys at Chobe National Park and Moremi Game Reserve in Botswana or
Etosha National Park in Namibia, given the divergence between their current prices and the
prices suggested by the model. These sites are among the best in Africa in terms of wildlife
viewing quality and scored highly in every other attribute, as well. As their tourist demographics
shift from overwhelming South African to wealthier Europeans and Americans, their very low,
single-tier entrance fee policy should be re-evaluated. Protected areas in Zambia and Zimbabwe,
such as South Luangwa National Park and Hwange National Park, also showed a large variation
between current fees and modeled fees. These parks, given their similar score on all attributes,
except for perceived safety, may be a productive place to examine the impact of safety concerns
on tourist willingness to pay. Finally, the Kenyan protected areas examined showed the lowest
potential for increased fees based on the models. A visitor survey at Amboseli National Park and
Lake Nakuru National Park would help to identify how impactful big cat viewing is compared to
the ability to view other large charismatic species and the degree to which Kenya’s relatively high
entrance fees align with visitor demand. This attribute-based model, then, will hopefully serve as
an impetus for further, deeper exploration and study of visitor demand at Africa’s great safari
tourism-oriented protected areas.
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Dear Participant,

Thank you for agreeing to participate in this important survey of landholders in southeastern Mexico! My name is Brian Witt, and I am a doctoral student at the Technical
University of Vienna (TU Wien). The survey you will be completing will help lead to a
better understanding of the preferences of Mexican landholders. All data collected will
be treated with confidentiality and will be used solely for scientific purposes.
If you have any questions on these topics, please do not hesitate to ask! Thank you again
for your participation in this survey – research depends on the help of participants like
you!

Sincerely,

Brian Witt
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Date: _____________________

Location: _____________________________________

Landholder Questionnaire

Before you answer any of the survey questions below, it is important that you, as a participant in
this survey, are informed of your rights and the manner in which the information you provide
will be treated.
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During and subsequent to the conduct of this survey:
•

There is no ‘right’ or ‘wrong’ answer to any of the questions below; your honest
opinion is what is needed.

•

No personal information or personally-identifiable data will be stored or disseminated
to any third party.

•

At no point in the research will you be identified in any manner.

•

You may feel free to ask questions at any point in the survey on any aspect of the
survey or underlying research.

•

If at any time you no longer wish to continue your participation in this survey, you may
withdraw.

If you have any questions about this informed consent policy, please do not hesitate to ask.

When completing the survey, please check the circle or fill in the space provided with
the response that best fits your circumstances or opinion.
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What is your gender?
⃝ Female

⃝ Male
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What is your age?

⃝ Under 30

⃝ ____________________

⃝ 30-50

⃝ Over 50

Would you say that you are better off or worse off, financially, then the average member of your
community, thinking of income, landholdings, savings, etc.?
⃝ Better Off

⃝ Worse Off

Which of these categories best represents the highest level of education you have completed?
⃝ Less than Primary Education

⃝ Primary Education

⃝ Secondary Education or Above

Which of these categories best represents the size of landholdings that your household owns
and/or has leasehold over?
⃝ Less 10 hectares

⃝ 10 – 20 hectares

⃝ 20 – 30 hectares

⃝ More than 30 hectares

Which of these categories best represents the total annual income your household earns from
non-farm activities, including remittances?
⃝ Less MX$7500

⃝ MX$7500 – MX$15000

⃝ MX$15000 – MX$22500

⃝ More than MX$22500
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Thinking about the following statement, “Intact forests provide important benefits to people,
including to farmers” do you:
⃝ Disagree

⃝ Neither Agree nor Disagree

⃝ Agree

Thinking about the following statement, “The protection of forests should sometimes take
priority over economic growth or the opening of new agricultural lands,” do you:
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⃝ Disagree

⃝ Neither Agree nor Disagree

⃝ Agree

Thinking about the actions that the government is taking to protect forests within your area, do
you believe they are doing:
⃝ Too Much

⃝ About Right

⃝ Not Enough

Have[Had] you heard of and are[were] you familiar with Payment for Ecosystem Services (PES)
[before the deliberation]?
⃝ YES

⃝ NO

How much trust do you have in governmental institutions (federal, state, and local)?
⃝ Little Trust

⃝ Some Trust

⃝ A Great Deal of Trust
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Please carefully consider the following statement before answering the questions below:

As a member of an ejido, you have a voice in decision-making impacting your community,
including managing common forest lands. Consider a situation where two offers have been
presented to the ejido as means to earn income from the land:
Offer A: A landowner from a neighboring community has made an offer to lease a portion of the
communal forest lands for 5 years. He plans to graze cattle on the land and will undertake some
clearing of trees.
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Offer B: The government is interested in enrolling the same portion of land into a Payment for
Ecosystem Services (PES) program for 5 years. They plan to ensure the production of
environmental services by conserving the land as is.
If the ejido accepts Offer A, your household will be paid MX$1800 each year, for 5 years, as your
share of the lease income. The PES program struggles to match this offer but makes the ejido a
counter offer.
When answering the following questions, please be sure to consider your overall budget and your
general spending and expenses.
Given the scenario above, would you be willing to accept [MX$1000, 1400, 1800] per year for 5
years, and vote to accept Offer B, enrolling the land in a PES program, over Offer A?
⃝YES

⃝ NO

How confident are you in your answer to the above questions?
⃝ Very Unsure
⃝ Somewhat Confident

⃝ Somewhat Unsure
⃝ Very Confident

If you answered NO, what is the primary reason you would not be willing to accept [MX$1000,
1400, 1800] per year for 5 years, and thus not vote to accept Offer B, enrolling the land in a PES
program, over Offer A?

_______________________________________________________-

_____________

Thank you for completing this survey and taking part in this research!
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South-Eastern Mexico Protected Site Visitor Survey
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Dear Participant,

Thank you for agreeing to participate in this survey of visitors to one of Mexico’s
protected areas! My name is Brian Witt, and I am a doctoral student at the Technical
University of Vienna (TU Wien). The survey you will be completing will help to lead to a
better understanding of visitor preferences at some of Mexico’s natural and cultural
sites. All data collected will be treated with confidentiality and will be used solely for
scientific purposes.
If you have any questions on these topics, please do not hesitate to ask! Thank you again
for your participation in this survey – research depends on the help of participants like
you!

Sincerely,

Brian Witt
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Date: _____________________

Location: _____________________________________

Protected Site Visitor Questionnaire

Before you answer any of the survey questions below, it is important that you, as a participant in
this survey, are informed of your rights and the manner in which the information you provide
will be treated.
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During and subsequent to the conduct of this survey:
•

There is no ‘right’ or ‘wrong’ answer to any of the questions below; your honest
opinion is what is needed.

•

No personal information or personally-identifiable data will be stored or disseminated
to any third party.

•

At no point in the research will you be identified in any manner.

•

You may feel free to ask questions at any point in the survey on any aspect of the
survey or underlying research.

•

If at any time you no longer wish to continue your participation in this survey, you may
withdraw.

If you have any questions about this informed consent policy, please do not hesitate to ask.

When completing the survey, please check the circle or fill in the space provided with
the response that best fits your circumstances or opinion.
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Section I – Demographic Information

What is your country of residence?

_______________________________________

What is your gender?
⃝ Female
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⃝ Male

⃝ ____________________

What is your age?
⃝ Under 30

⃝ 30-40

⃝ 40-50

⃝ 50-60

⃝ 60-70

⃝ Over 70

Which of these categories best represents your annual household income before taxes?
⃝ Under US$40,000/under Can$50,000/under €35,000/under £30,000/under MX$500,000
⃝ US$40,000 – US$65,000/Can$50,000-Can$80,000/€35,000–€55,000/£30,000–£50,000/
MX$500,000–MX$800,000
⃝US$65,000 - US$90,000/Can$80,000-Can$110,000/€55,000–€80,000/£50,000–£70,000/
MX$80,000–MX$1,200,000
⃝ Over US$90,000/over Can$110,000/over €80,000/over £70,000/over MX$1,200,000

Which of these categories best represents the highest level of education you have completed?
⃝ No Post-Secondary Education

⃝Bachelor’s Degree/Associate’s Degree/Some College

⃝ Doctorate/Master’s Degree/Professional Degree
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Section II – Attitudes Towards Conservation

Thinking about the following statement, “The conservation of areas of special natural or
cultural significance should be a priority, regardless of the costs involved,” do you:
⃝ Disagree Strongly

⃝ Disagree
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⃝ Agree

⃝ Neither Agree nor Disagree

⃝ Agree Strongly

Thinking about the following statement, “The conservation of areas of special natural or
cultural significance should sometimes take priority over economic growth or job creation,” do
you:
⃝ Disagree Strongly

⃝ Disagree
⃝ Agree

⃝ Neither Agree nor Disagree

⃝ Agree Strongly

Thinking about the actions that your government and others around the world are taking to
protect areas of special natural or cultural significance within your own country, do you believe
they are doing:
⃝ Far Too Much

⃝ Too Much

⃝ Not Enough

⃝ About Right

⃝ Not Nearly Enough

Thinking about the actions that your government and others around the world are taking to
protect areas of special natural or cultural significance within countries of the developing and
emerging world, do you believe they are doing:
⃝ Far Too Much

⃝ Too Much

⃝ Not Enough

⃝ About Right

⃝ Not Nearly Enough
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Section III – Travel to Mexico and [Insert Protected Area]

What is the primary motivation for visiting Mexico?
Please pick one of the following:
⃝ Amenities of a resort; e.g., all you can eat/drink, pools, room service
⃝ Beach and water activities; e.g., swimming, fishing, sailing
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⃝ Mexican culture and history; e.g., cuisine, history, archaeological sites
⃝ Natural amenities; e.g., wildlife, tropical forests, cenotes

Did you come to [Insert Protected Area] as part of a package tour?

⃝ YES

⃝

NO

Approximately how much did you spend to visit the protected area, including transportation
costs and the costs of any pre-booked tours?

US$___________

Did you decide to visit [Insert Protected Area] before traveling to Mexico (or south-eastern
Mexico)?
⃝ YES

⃝ NO
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Section IV – Willingness to Pay Proposed Entrance Fee

Please carefully consider the following statement before answering the questions below:

Mexico’s protected areas, including national parks, biosphere reserves, and archaeological zone,
such as [Insert Protected Area], are designed to conserve natural resources, biodiversity, and
cultural heritage. At present, the expenses involved in preserving these sites and managing them
for visitation are not being met by revenues. One proposal would involve raising visitor entrance
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fees to provide each protected area with more secure funding in the future.

When answering the following questions, please be sure to consider your overall budget and any
other spending obligations you might have.

Given this, would you be willing to pay [US$6, 8, 10, 12, 16] for entry to [Insert Protected Area]?
⃝YES

⃝ NO

If YES, would you be willing to pay [US$12, 16, 20, 24, 32] for entry to [Insert Protected Area}?
⃝YES

⃝ NO

If NO, would you be willing to pay [US$3, 4, 5, 6, 8] for entry to [Insert Protected Area]?
⃝YES

⃝ NO

If NO again, what is the primary reason you would not be willing to pay [US$3, 4, 5, 6, 8] for
entry to [Insert Protected Area]?

_________________________________________________

Thank you for completing this survey and taking part in this research!
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Appendix C

Chapter Four Supplementary Materials
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Safari Tourism Professionals Interviewed
Professional

Organization

Julian Carter-Manning and James Shortt

Yellow Zebra Safaris

Elvis Mundis

El Mundo Safaris

Henk Graaff

SW African Destination

Chris Munyao

Primate Safaris

Ndera Elibariki

Foot Slopes Tours

Jane Bettenay

Ulinda Safari Trails

Patrick Hanratty

Mmilo Tours

Thale Kolshus

Wild Planet Safari

Wickliffe Odera

Game Whisperers Adventures

Tumu Osore

Tammy Tours

Peter Rujabuka

Kibale Tours

Joan Smalls

Arkman Safaris

Madeleine Schröder

Afromaxx

Konde Martin

Oasis Safaris

Dan Kabogoza

Explore Uganda with Dan

Jaco Oosthuyzen

Red Africa Safaris

David Migereko

Fahari Uganda Safaris

Mary Mburu

Baraka Safaris

Andre Retief

Safari with Us

Bevan van Niekerk

Explore Kruger Safaris

Nadzua Matara

Buy More Adventures

Piero Colia

Viva Safaris

Malcolm van Coller

Simba Tours and Safaris

William Cook

Cook's Air Tours and Safaris

Theo Rowland

Early Kingfisher Safaris

Romeo Rweza

Safari Multiways
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Fatuma Sekon

Claws of Africa

Amani Zacharia

Brown Parrot Safaris

Tanner Knorr

Off Season Adventures

Megan Mercy

Across Africa Tours

Juan Esteban Reina

Great Trekkers

Brian Singer

Access 2 Tanzania

Angela Kyeyune

Traveler's Link Africa

Salim Kiganda

A-One Safaris

Ally Simba

Simba Adventures

Arnold Sawe

Tersca Tours and Travel

Diana Najjombwe

Intek Travel

Rose Muthoni

Beasts Africa Safaris

Philip Samuel

Manyara Travel Club

Ted Liebenberg and Erica Liebenberg

AVO Orange
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Dear Sir/Madam,
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My name is Brian Witt, and I am a doctoral student at the Technische Universität Wien
studying tourist decision-making as part of my doctoral dissertation. In particular, I am
interested in examining how tourists decide which national parks or game reserves to
visit during an African safari vacation. Therefore, I am reaching out to professionals
working in safari-related tourism to get an expert perspective on the relative impact of
some of these factors.

If you would be willing to take a moment or two, there are three questions below on
these topics; your willingness to help with this research would be greatly appreciated!
Please feel free to add any comments or details you feel would be useful or helpful in
this research and to ask me about any aspect of these questions or the underlying
research.

Sincerely,

Brian Witt
Institute for Public Finance and Infrastructure Policy
Technische Universität Wien
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Safari Tourism Expert Questionnaire

Based on your experience working with tourists looking to take a safari vacation to southern or
eastern Africa:

1) How would you rank the following reasons, in terms of importance, for tourists for choosing
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which national park(s)/game reserve(s) to visit?:

•

Quality of wildlife viewing

•

Perceived safety of the country where the park/reserve is located

•

Quality of accommodation in or around park/reserve

•

Fame or prominence of the park/reserve

•

Ease of getting to the park/reserve

2) Are visitors primarily interested in seeing a variety of African wildlife at national parks/game
reserves or only a few particular species of wildlife?

3) If tourists are interested in seeing particular species, which species are they most interested in
seeing?

Thank you again for providing your expert perspective on this topic!
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