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In Península Valdés, (Patagonia) Argentina, the consequences of poor waste management and an
overpopulation of kelp gulls has led to gulls feeding on living southern right whales, potentially causing
losses to the tourism industry through loss in coastal quality and suboptimal right whale viewing
experiences. Despite local progress in closing waste disposal sites and culling gulls, both waste and pest
problems persist. While this problem could impact the long-term viability of the site as a whale
watching destination and present conservation concerns, little research has been done concerning the
socio-economic aspects of the problem. The present study interviewed 650 tourists about their
willingness to pay to manage the gulls versus the waste in order to reduce the gull population and
remove the risk to the whales. This research ﬁnds that tourists favor addressing the human-driven
component of the problem, the waste, over culling the natural component of the problem, the kelp gulls.
These ﬁndings present a remarkable insight to assessing trade-offs between two management strategies
to a local problem associated with coastal development and tourism. The results could further be
broadened to other destinations facing waste and pest management challenges in the face of growing
tourism and urbanization.
& 2014 Published by Elsevier B.V.
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1. Introduction
Tourism worldwide is a growing component of local economies
and driver of development, especially along coastlines. While tourism
supports livelihoods and can incentivize conservation through better
management of nature parks, it also challenges local governments
unaccustomed to the pressures of high tourist volume. Consequently,
tourism and accompanying urbanization are generating adverse
consequences in once pristine natural areas (Davenport and
Davenport, 2006; Holden, 2008). To sustainably manage development in these ecosystems, resource managers need to better understand the feedback loops between ecosystem health and tourism.
Economic valuation studies, which survey residents and visitors, can
provide insight about non-market values generated by indirect uses,
such as recreation and aesthetics, in order to conduct cost–beneﬁt
analyses of the trade-offs in management policies. The present study
implements a simple contingent valuation survey in a coastal
protected area and tourism destination in Patagonia, Argentina in
n

Corresponding author.
E-mail address: Stephanie.Stefanski@duke.edu (S.F. Stefanski).
1
Current address: Duke University, Nicholas School of the Environment, Box
90328 Durham, NC 27708, United States.

order to assess trade-offs between different management and conservation strategies.
In coastal areas, tourism impacts often include littering, emissions from vehicles and boats, and increased demand for local
water and food resources (Byrnes and Warnken, 2006; Holden,
2008). These threats are especially evident in popular destinations
in Latin America, such as the Galapagos, Costa Rica, and Brazil. The
study site, Península Valdés, is a protected UNESCO (United
Nations Educational, Scientiﬁc, and Cultural Organization) World
Heritage Site located in the Chubut Province of Patagonia, Argentina. The Peninsula, an area of 4000 km2, features important
coastal habitat for marine mammals, including Southern right
whales (Eubalaena australis), Southern elephant seals (Mirounga
leonina), South American sea lions (Otaria ﬂavescens), and orcas
(Orcinus orca).
Tourism began to develop in Península Valdés in the 1970s as
part of a growing interest in viewing, rather than hunting, marine
mammals in their natural habitats (Kuper, 2009). Prior to 1960s
federal legislation, sea lions and right whale were commercially
exploited (Schluter, 1999). Shortly thereafter, the Secretary of
Tourism was established to oversee environmental protection
and tourism development (Schluter, 1999). Research interests,
including the New York Zoological Society and the National

http://dx.doi.org/10.1016/j.ecoser.2014.11.012
2212-0416/& 2014 Published by Elsevier B.V.

Please cite this article as: Stefanski, S.F., Villasante, S., Whales vs. gulls: Assessing trade-offs in wildlife and waste management in
Patagonia, Argentina. Ecosystem Services (2014), http://dx.doi.org/10.1016/j.ecoser.2014.11.012i

2

S.F. Stefanski, S. Villasante / Ecosystem Services ∎ (∎∎∎∎) ∎∎∎–∎∎∎

Patagonia Center (CENPAT), developed in the 1960s and 1970s to
study the marine mammal populations. These initiatives later
informed the Avistaje patagonico2 model of whale watching, a
method practiced by pioneer Argentine outﬁtters in Puerto Pirámides, the only town in Península Valdés. These efforts were
accompanied by growing regulation of boating and ﬁshing activities within the San Jose Gulf of Península Valdés, culminating in
the 1999 designation as a World Heritage Site.
However, despite federal laws and local efforts to implement
responsible tourism practices, threats to the long-term conservation
of marine mammals and coastal ecosystem persist. Research demonstrates that ﬁshery activities, tourism operations, and pollution
threaten Magellanic penguins (Spheniscus magellanicus), other marine birds, Dusky dolphins (Lagenorhynchus obsucrus), and Southern
right whales throughout coastal Patagonia (Coscarella et al., 2003;
Dans et al., 2003; Gandini et al., 2011; Sironi et al., 2011, 1998).
While ﬁsheries may cause direct mortality of marine mammals
through entanglement, pollution from tourism and population
growth, in addition to discards from ﬁshery operations, generates
more ubiquitous effects on the region. Inadequate recycling and
waste management facilities in cause the proliferation of open-air
waste disposal sites outside of the Península Valdés protected area.
These waste sites serve as a food source that supplements the kelp
gull (Larus dominicanus) population (Fig. 1) (Lisnizer et al., 2011).
This overpopulation of kelp gulls in Península Valdés region in
turn has led to a growing number of gulls attacking and feeding on
the living ﬂesh of right whales, a behavior ﬁrst recognized in the
early 1970s (Rowntree et al., 1998; Sironi et al., 1998; Thomas,
1988). Further evidence demonstrates that gulls prefer feeding on
the more vulnerable ﬂesh of calves (Fig. 2) and tend to target
mother-calf pairs of right whales (Fazio et al., 2012; Sironi et al.,
1998). Although the consequences of this parasitic relationship
between gulls and whales is unknown, it is but one of several
factors potentially contributing to a growing mortality rate of
Southern right whale calves in the Península Valdés region, which
reached a 10-year high in 2013 with 113 dead calves (Fazio et al.,
2012; Rowntree et al., 2013; Sironi et al., 1998).
The scientiﬁc uncertainty concerning the right whale mortality
and the kelp gull-right whale relationship poses a signiﬁcant
challenge to local policymakers and park administration. While
kelp gulls can be considered pests, they are naturally occurring
species that serve ecological functions and add to the aesthetics of
the coastal landscape valued by tourists. Local experimental efforts
to target and kill kelp gulls speciﬁcally attacking right whales has
been met with controversy and little success (interviews with local
whale watching guides and residents). It seems unlikely that
either complete gull population control or improved waste management will resolve the problem, and that the solution lies in
implementing strategies that address both issues—the humancaused waste issue and the naturally-occurring pest problem.
It appears that the kelp gull attacks on whales potentially
degrades the whale watching experience and that poor waste
management could affect aesthetic qualities of this site. As a result,
tourists should be considered one of the primary stakeholders in
this management dilemma. This consideration led to the present
study, which surveyed 656 tourists about their perceptions on
environmental problems in the area and their preferences for a
management plan that would address the gull population problem
through (a) improved waste management, (b) direct gull culling, or
(c) some unspeciﬁed strategy to reduce the attacks. The results
demonstrate the controversial nature of this problem and the
2
Patagonian whale watching (avistaje patagonico) is a special technique
involving tractors to haul ships in and out of the beach. It also includes guidelines
for captains to follow when interacting with southern right whales in order to
prevent harassment or injury of the whales.

strong preferences of tourists to address the human-caused issue,
waste, over naturally occurring phenomena. The results provide
interesting insight for other tourist destinations managing pest
and waste problems associated with population and tourism
growth, in which policymakers and resource managers need to
assess tradeoffs between different management plans.

2. Material and methods
The present study is part of a larger study analyzing the value
of recreational services and wildlife viewing at Península Valdés.
Data for the study was collected via in-person surveys in Puerto
Madryn, the main town outside of Península Valdés for tourist
accommodations, and Puerto Pirámides, the main whale watching
port. The principal author and four trained assistants conducted
656 surveys in English, Spanish, and French with tourists in Puerto
Madryn and Puerto Pirámides. Each survey was ﬁve pages long
and took 15 to 20 min to complete (Appendix A). Final survey
design was based on feedback from resource economists and local
researchers in Puerto Madryn and from a pre-test survey, which
collected 100 responses in June 2014. The survey was conducted
July through October 2014, at the height of the whale-watching
season (June–December).
The survey was divided into ﬁve sections: (1) warm-up; (2) sociodemographic questions; (3) travel cost questions; (4) species contingent valuation; (5) management plan contingent valuation. The
ﬁfth and ﬁnal section of the survey addressed the gull and whale
issue through a close ended and open ended contingent valuation
willingness to pay (WTP) question. Question design followed literature recommendations (Arrow et al., 1993), and its section consisted
of a warm up question, brief informational section about the issue,
and a description of three management plans, each with the goal of
indirectly or directly managing the gull population: a general plan,
Plan A to improve waste management, and Plan B to shoot “attacker
gulls”. The general plan does not describe how the situation will be
managed, only that funds from the park entrance fee will be directed
towards some type of program to reduce the population. The study
utilized ﬁve separate versions of the survey. Each survey was
identical except for the initial proposed fee for the management
plan. Survey versions [A, B, C, D, E] were randomly assigned the
amount X in Argentine pesos (ARG $) [55, 100, 75, 25, 15], respectively3. Each survey respondent was randomly assigned one of the
ﬁve versions of the survey.
The opening dialogue of the question read:
There is evidence that kelp gulls, the most abundant bird in the
area, have been attacking whales for food. Recently, government authorities in the province have decided to implement
management actions to mitigate gull attacks on the whales.
If it cost $X to reduce the kelp gull population, would you pay
this amount as an additional charge included in the entrance
fee, with the sole purpose of being used to reduce the kelp gull
population? [YES/NO].
After answering yes or no to the general management plan,
respondents were then asked how much they would pay for
Management Plan A, which would improve management of local
disposal waste sites so it would no longer be a feeding site for
gulls. Then, assuming this plan were not sufﬁcient to address the
problem, respondents were asked much they would pay for
Management Plan B, which would reduce the gull population by
shooting attacker gulls.
3
At the time of the survey, the average exchange rate from July to October
2013 was ARG $5.62 for USD $1.00.
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Fig. 1. Flock of kelp gulls at one of the open-air waste sites outside of the Península Valdés protected area.

Fig. 2. Kelp gull feeding on the skin of a southern right whale calf.

For the general plan, logit analysis is used to determine the
mean WTP estimate of the close-ended, or dichotomous, WTP
question (Haab and McConnell, 2003). Given a linear WTP function, WTP is a function of a set of parameters, where z represents a
matrix of socio-demographic covariates, η is an error term and
γ represents the coefﬁcient on the matrix, for each respondent j:


WTP zj ; ηj ¼ γ zj þ ηj
ð1Þ
Mean WTP is then calculated with the coefﬁcients on matrix
z (γ/σ) and the coefﬁcient on the offered bid t ( 1/σ):


γ^ =σ
z
ð2Þ
Eη WTPjzj ; γ ¼ 
^ σ
1=
For the speciﬁc plans, a general regression model is used for the
open-ended responses. Results are tested for signiﬁcant sociodemographic characteristics and differences between Argentine
and international visitors. The open-ended WTP estimates
for Management Plans A and B are calculated through linear
regression on the given bid and a suite of socio-economic
characteristics (Model 1). The given bid for the general

Management Plan is included since it is expected to have an
anchoring effect on responses.

3. Results
Survey results revealed insight to the management dilemma
from the perspective of tourists. Regression results demonstrate
signiﬁcant WTP values for a management plan that would address
the gull population problem, speciﬁcally through improved waste
management (Table 1). Open-ended conversations with tourists in
the debrieﬁng portion of the survey after the questionnaire
revealed generally negative responses to culling the gulls, especially by international tourists who considered the gulls part of the
natural aesthetics and biodiversity they travelled so far to view,
even though the kelp gulls are neither endangered or unique to
the region. It is apparent that tourists are much more in favor of
addressing the human-caused waste management problem rather
than the natural component of the problem—gulls attacking
whales. These conversations with tourists concerning their viewpoints about the plans are consistent with the actual responses

Please cite this article as: Stefanski, S.F., Villasante, S., Whales vs. gulls: Assessing trade-offs in wildlife and waste management in
Patagonia, Argentina. Ecosystem Services (2014), http://dx.doi.org/10.1016/j.ecoser.2014.11.012i

S.F. Stefanski, S. Villasante / Ecosystem Services ∎ (∎∎∎∎) ∎∎∎–∎∎∎

4

Table 1
Logit and regression results for general management plan, management Plan A, and management Plan B.

Bid
Argentine resident
Income
College education
Age
Constant
N
p-Value
R-sq
Log likelihood
Mean WTP (USD)

General plan
(1)

General plan
(2)

Plan A
(3)

Plan A
(4)

Plan B
(5)

Plan B
(6)

 0.0615nnn
(  3.86)
0.240
(1.13)
0.000
(1.07)
 0.0029
(  0.01)
0.002
(0.22)
0.960n
(2.28)
611

 0.0631nnn
(  3.98)

0.427nnn
(6.21)
0.834
(0.89)
0.000
(0.05)
1.181
(1.32)
 0.0075
(  0.25)
1.235
(0.68)
602
0.00
0.064

0.422nnn
(6.38)

0.222nn
(3.26)

2.54nnn
(3.33)
625
0.00
0.061

0.238nnn
(3.36)
2.264n
(2.34)
0.000
(0.32)
 0.338
(0.37)
 0.028
(  0.89)
 0.332
(  0.18)
602
0.006
0.027

 379.284
$21.33

 380.375
$21.04

$6.56

$6.53

$2.90

$2.91

1.328nnn
(7.17)
611

0.770
(1.02)
625
0.001
0.019

t statistics in parentheses.
n

po 0.05.
p o0.01.
p o 0.001.

nn

nnnn

Table 2
Comparison of new fees across management plans and status quo.
USD $

Domestic visitors

International visitors

Current fee
Feeþ general management plan
Feeþ Plan A
Feeþ Plan B

7.00
28.04
13.53
9.90

24.00
45.04
30.53
26.90

40
% of "yes" responses

tourists gave in the WTP portion of the survey, where the
management plan received a higher percentage of “yes” responses
than the culling plan. However, it is also interesting to note that,
especially among those not willing to pay any amount, several
international tourists, through informal comments, viewed the
waste management problem as the city’s responsibility and not an
outcome of tourism activity.
Regardless of the methods, tourists largely favored the vague
general plan to manage the gull population, as apparent through
the high WTP estimate of USD $21. Although this value appears
low, it must be considered relative to the current entrance fee
(Table 2). Entrance fees to Península Valdés are higher for international visitors than for national visitors. At the time of the
survey (June–October 2013), Argentine tourists were charged
40 pesos (  US$7.12) and international tourists were charged
135 pesos (  US$ 24). Despite differential entrance fees for
national and international visitors, the dummy variable Argentine
resident is not signiﬁcantly correlated with WTP for the general
plan or Plan A.
As expected, demand for the general plan is decreasing as the
initial bid offered increases (Fig. 3). Respondents answered yes or
no to a randomly assigned bid for the general plan and then were
given the option to respond with any value for Plans A and B.
When respondents were faced the choice between Plan A, which
would improve waste management, and Plan B, which would cull
attacker gulls, respondents were much more willing to pay for
Plan A, as demonstrated by the WTP of about USD $6.50. On the
other hand, respondents were only WTP about USD $2.90 for Plan
B, less than half the amount they would pay for the preferred Plan
A. In addition, it appears that Argentine tourists are slightly
signiﬁcantly more willing to pay for Plan A than Plan B (Table 1,
Model 5). This is consistent with the verbal responses of international tourists during the survey debrief. It is also interesting to
note that signiﬁcantly more national tourists (17%) viewed Kelp
gulls as an environmental threat than international tourists (5%),
as given in the warm-up question from this section. In addition,
signiﬁcantly more international tourists (59%) did not view any
environmental threats in the region. In this study, income, college
education, and age are not signiﬁcant determinants of WTP
estimates (Table 1).

35
30
25
20
15
10
5
0

0

15

25

55

75

100

WTP (ARG $)
Fig. 3. Percentage of respondents willing to pay for the general plan under
each bid.

Given the current entrance fee, these WTP estimates represent
a potential increase in the fee by a signiﬁcant amount in order to
fund better resource management policies (Table 2). If any given
plan were to be implemented, the WTP estimate for that plan
would be added to the existing fee of $7 for domestic visitors and
$24 for international visitors. For example, the WTP for the general
plan would nearly triple the current fee for Argentine visitors
(increasing it from $7 to $31) while only increasing the international visitors fee by less than double the current fee (Table 2).
While these percentages differ across plans and visitor types,
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the resulting WTP values demonstrate signiﬁcant implications for
ﬁnancing different management plans.

4. Discussion
The results from this study demonstrate signiﬁcant WTP
estimates for different management plans to address the waste
management problem in the region outside of Península Valdés.
These results fall in line with previous literature studies on
entrance fees as vehicles for conservation and park management
in addition to providing insight to the drivers of WTP for such
actions (Naidoo and Adamowicz, 2005; Ormsby and Mannle,
2006; Thur 2010; Walpole et al., 2001). Rather than address the
direct threat, the ‘attacker gulls’, tourists preferred to target the
human-caused component of the problem—the waste. Whether or
not the waste management could actually curb the gull population
sufﬁciently to reduce the threat to the right whales may not have
mattered as much as the regional ecological and aesthetic beneﬁts
associated with improved waste management, as evident by the
higher WTP for the generic and waste management plans. Culling
the gulls, which many feel are “not to blame” for the problem,
does not address the underlying problem in the eyes in the
tourists. Instead, they view it as the responsibility of the Administration of Península Valdés and city planners to clean up the
waste outside of the park.
While tourism may drive urbanization, population growth,
waste generation, and pressure on natural resources, it can also
support conservation initiatives. Survey results show that international and national visitors to Península Valdés are aware of
environmental issues threatening its viability as a nature tourism
destination. International ecotourism destinations, like Península
Valdés, can serve as a ﬁnancing mechanism for conservation
through responsible use of entrance fees and integrated management of coastal activities.
A key component of ecotourism is the closed loop nature of
revenue. For example, revenues may contribute towards community development or towards maintenance costs of the protected
area (Medina, 2005). Several studies demonstrate that entrance
fees and other revenue generated by tourism activities beneﬁt
both the community and the protected area. For example, Naidoo
and Adamowicz (2005) ﬁnd that revising entrance fees to $47
(from the original $5) and redistributing ecotourism revenues
would protect 80% of forest bird species. Another study calculates
that a modest increase in entrance fees for a protected area in
Indonesia would potentially better ﬁnance the site (Walpole et al.,
2001). In Masoala National Park (Madagascar), 50% of entrance
fees are allocated to local management committees for development projects such as road improvements, schools, and facilities
(Ormsby and Mannle, 2006).
In addition, tourists are willing to pay more for ecotourism
destinations with such sustainable tourism operations and local
community involvement (Tourism in the Green Economy—Background Report 2012:29). Further research demonstrates that “visitors would be more willing to pay a higher fee if the revenue
generated was used for the beneﬁt of the visited area” (Walpole
et al., 2001). This general ﬁnding is concurrent with both the
results of the present study and the general literature on WTP for
protected areas in the tropics and coastal areas.
The majority of such coastal valuation studies focus on WTP for
tropical coral reefs or beach aesthetics. For example, Loomis and
Santiago (2013) surveyed tourists on WTP for different quality
changes in beach aesthetics. On average, trash removal added a
value of $98–$103 per beach visitor day and improved water quality
added $51–$54 (Loomis and Santiago, 2013). Several studies have
demonstrated a range of WTP values for habitat quality in the
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Bonaire National Marine Park (BNMP) in the Caribbean. These studies
elicited WTP for improved quality in exchange for increased user fees
to the park. The results found that users were WTP an average of $27
to $33.50 per visit or $61–$134 for an annual pass (Dixon and Hof,
1993; Thur, 2010; Uyarra et al., 2010). While some of the estimates
found in these studies are much higher than those found in the
present study (Table 2), each study demonstrates the importance of
beach cleanliness and habitat quality as key drivers of WTP for visits
to coastal protected areas.
Marine protected areas (MPAs) and parks, like Peninsula
Valdes, are one management strategy to generate revenues for
conservation while maintaining the integrity of marine habitats.
While MPAs can limit access to a site through boundaries and
entrance fees, the success of MPAs depends on implementation,
monitoring, and enforcement. As a result, proper pricing of
entrance fees is required to ensure that the park can be ﬁnancially
viable and politically effective in achieving its conservationoriented goals.
In fact, many studies demonstrate visitor WTP to contribute
towards MPA maintenance and implementation (Depondt and
Green, 2006; Peters and Hawkins, 2009; Ransom and Mangi,
2010; Reid-Grant and Bhat, 2009; Thur, 2010). One comparative
analysis of valuation studies evaluates WTP values for MPAs that
support diving, snorkeling, and general beach activities across the
Caribbean and Gulf of Mexico, Southeast Asia, the Mediterranean,
the Paciﬁc, and the Indian Ocean (Peters and Hawkins, 2009). The
analysis reveals that WTP values actually surpass current entrance
fees on all sites, demonstrating the potential of entrance fees as a
payment vehicle for conservation activities associated with MPAs
(Peters and Hawkins, 2009). Furthermore, while the use of
tourism-generated revenue can be a critical component for conservation ﬁnancing, tourism development needs to occur in a
measured and sustainable manner. Otherwise, externalities from
tourism, such as waste generation and urban sprawl, can jeopardize the ecosystem qualities driving tourism in the ﬁrst place.
The present study and broader literature on WTP for improved
environmental quality in protected areas demonstrate the potential of entrance fees and tourism revenue to support conservation
activities within these sites. While tourism development can, and
has, adversely impacted the environmental quality of the sites that
attract it, such economic valuation studies can help resource
managers assess the trade-offs of development and conservation
and seek better management outcomes that beneﬁt both local
communities and conservation initiatives. The present study
demonstrates that increased entrance revenues could be used to
better manage waste and the gull population, two adverse reactions from tourism development in the region. By targeting these
environmental problems, resource managers could better protect
the right whale population, a main driver for tourism, and help
ensure future livelihoods for those dependent on tourism revenues. The estimates from this study could be used to inform future
management plans and pricing policies for the Península Valdés
entrance fee in order to secure the long-term viability of the site as
a wildlife tourism destination.
The present study is a fairly simple implementation of the
contingent valuation method to assess drivers of WTP of visitors to
the site in order to better protect southern right whales and
maintain the integrity of the site as an ecotourism destination.
This study was one part of a ﬁve-page long survey and responses
may not have been entirely focused on the issue at hand. Future
research should focus solely on this information, providing additional information on each plan in order to reduce confusion.
Furthermore, a dichotomous bid should be implemented, as
recommended by the broader literature on the contingent valuation method, in order to capture more accurate WTP estimates for
these different plans.
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5. Conclusions
Despite successes in both tourism and marine mammal conservation, signiﬁcant challenges remain for the Administration of
Península Valdés and local governing authorities. Personal interviews reveal that administrators and tourism operators are supportive of improved waste management and more sustainable
tourism operations in response to the growing waste and gull
population problems. The results of this study demonstrate
external values that support these notions and could spur further
action for better waste management practices. Tourists’ willingness to pay for additional entrance fees, in exchange for conservation of the site’s wildlife and aesthetic qualities, can be
incorporated into a cost–beneﬁt analysis to estimate the potential
net beneﬁts of ﬁnancing wildlife and waste management.
The results of this study demonstrate the importance tourists
place on the protection of the ecosystem and wildlife found nature
tourism destinations, and their willingness to pay to ensure its
long-term conservation. Economic valuation studies can inform
park management and justify increased entrance fees to offset the
negative impacts of tourism within the park and development in
the surrounding region. The results of this study offer new insights
for resource managers and policymakers on the debate surrounding the gull and whale issue. In addition to directing additional
funds towards better waste management facilities, incentives
could be provided to business owners to implement more sustainable practices and ensure the long-term viability of the site and
the livelihoods of local communities.
This study presents three potential management plans to
international and national tourists in the Península Valdés World
Heritage site. Each plan addressed a major environmental threat in
the region (pollution, garbage, gulls attacking whales). The
responses demonstrate that it is pertinent for the Administration

of Península Valdés and for city authorities to work together
towards resolving these issues. By managing local pollution and
the gull population, both national and international tourist perceptions of the region would improve, in addition to the ecological
beneﬁts associated with such plans. Such quality improvements
could justify higher entrance fees, enhancing the welfare for the
region, revenue ﬂow of the park, and long-term viability of the
wildlife and natural aesthetics.
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