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ABSTRACT

As the global human population increases, and many bird populations in the Neotropics and the rest of the world con-
tinue to decline, the study of the intersection of humans, birds, and conservation has become more relevant than ever.
The field of conservation social science is an interdisciplinary field that applies the social sciences and humanities to ex-
amine research questions that have implications for biodiversity conservation, and encompasses disciplines as diverse as
psychology, economics, and political ecology. An understanding of the human dimensions of biodiversity conservation
issues can be an essential element in the success or failure of a conservation initiative, policy, or practice. The purpose of
this article is to provide an understanding of the growing body of conservation social science relevant to Neotropical bird
conservation research and to demonstrate its importance. We discuss how this research can contribute to addressing 5
major threats to bird conservation in the Neotropics, including future research needs, and we provide 3 case studies of
bird conservation social science projects, demonstrating the insights that can be gained. We close with a discussion of
how conservation biologists and ornithologists can most effectively work with conservation social scientists.

Keywords: conservation social science, human behavior, human dimensions, social-ecological, traditional ecolog-
ical knowledge

Aplicando las ciencias sociales de la conservacion al estudio de las dimensiones humanas para la
conservacion de las aves Neotropicales

RESUMEN

A medida que la poblacién humana aumenta, y que muchas poblaciones de aves silvestres en el Neotrépico y en el resto
del mundo contindan declinando, el estudio de la interseccién entre los humanos, las aves y la conservacién se ha vuelto
mas relevante que nunca. Las ciencias sociales de la conservacién son un campo interdisciplinario que utiliza las ciencias
sociales y las humanidades para examinar preguntas de investigacién con implicaciones para la conservacion de la
biodiversidad. Esto incluye disciplinas tan diversas como la psicologia, la economia y la ecologia politica. La comprensién
de las dimensiones humanas de los temas vinculados a la conservacion de la biodiversidad puede ser esencial en el
éxito o en el fracaso de iniciativas, politicas o practicas de conservacion. El objetivo de este articulo es el de proporcionar

Copyright © American Ornithological Society 2020. All rights reserved. For permissions, e-mail: journals.permissions@oup.com.

020z KB L0 uo 1senb AQ GG/9Z8S/ 1 Z0BEBNP/IOPUOD/SE0 L "0 | /I0P/A0BIISIB-8|011IB-80UBAPE/IOPUOD/WO02 dNOoolWepeoe//:sd)y Wo.l papeojumo(]


mailto:dayer@vt.edu?subject=

2 Human dimensions of Neotropical bird conservation

A. A. Dayer, E. A. Silva-Rodriguez, S. Albert, et al.

evidencia sobre la creciente literatura concerniente a las ciencias sociales de la conservacion en cuanto a la investigacion
y la conservacién de las aves neotropicales. Discutimos cdmo esta investigacion puede contribuir para abordar cinco
grandes amenazas a la conservacion de las aves en el Neotrdpico, incluyendo necesidades de investigacion futura.
A su vez, proporcionamos tres casos de estudio que ilustran proyectos de conservacion de aves basados en las ciencias
sociales, demostrando el conocimiento que puede ser adquirido por medio de este enfoque. Concluimos con una
discusion que indica cémo los bidlogos de la conservacion y los ornitélogos pueden trabajar de manera mas efectiva

con cientistas sociales de la conservacion.

Palabras clave: ciencias sociales de la conservacién, comportamiento humano, conocimiento ecolégico tradicional,

dimensiones humanas, socio-ecolégicos

INTRODUCTION

In 2004, one of the largest known colonies of Black-necked
Swans (Cygnus melancoryphus) underwent a population
crash at a wetland on the Cruces River in southern Chile. In
less than a year, the population fell from a historical average
of ~6,000 birds to fewer than 300 (Jaramillo et al. 2007).
Thousands of swans emigrated from the wetland or were
found dead in the vicinity. The decline began shortly after a
pulp mill started operating ~30 km upstream of the colony.
The direct cause of the population decline was determined to
be the disappearance of the swans’ main food source, large-
flowered waterweed (Egeria densa), caused by the release
of discharges from the mill (Jaramillo et al. 2007). Images of
dead and dying swans circulated around the country on tele-
vision and in the newspapers, provoking widespread alarm.
A grassroots citizens’ movement, Accién por los Cisnes [Action
for the Swans], emerged in response to the incident in the city
of Valdivia (Septlveda and Villarroel 2012, Sepulveda-Luque
et al. 2018). The Chilean environmental mobilization, which
was unprecedented in its size and scope for Chile at the
time, revealed systemic flaws in Chile’s environmental policy
that enabled the disaster, and ultimately led to massive re-
form of the country’s environmental laws (Tironi et al. 2017).
Interestingly, the mobilization’s main driver was the suffering
of the swans, revealing an unexpected bond between the
people of Valdivia and this species (Sepulveda-Luque et al.
2018). In 2013, after many years of legal wrangling, Arauco,
the company that owns the mill, was ordered to repair the
environmental damage (Primer Juzgado Civil de Valdivia
2013). Since then, citizens, scientists, politicians, and public
servants, as well as Arauco, have been striving to address the
different measures ordered by the ruling (Septlveda 2016,
CEHUM 2018). Simultaneously (2012-2016), the ecosystem
began to recover, eventually reaching historical averages in
numbers of swans (Jaramillo et al. 2018).

This story is one example of the importance of the com-
plex and often contradictory roles that humans play in
Neotropical bird conservation. While researchers studying
ecological systems often minimize the role people play or
think of people as merely “the problem,” they are also a crit-
ical part of the solution. An understanding of what humans
do and why is very important to advancing conservation sci-
ence and strategies. This interdisciplinary field of research

focused on the human dimensions of environmental
issues—conservation social science—is essential to bird
conservation and the long-term protection of biodiversity.

CONSERVATION SOCIAL SCIENCE

Current levels of biodiversity loss, estimated at up to 1,000
times greater than natural background levels (Gorenflo and
Brandon 2006), are unparalleled in recorded history. Today
14% of extant bird species are threatened (i.e. Critically
Endangered, Endangered, or Vulnerable) with that number
expected to rise in the coming decades (IUCN 2020). By
at least one estimate, about 1 in 7 bird species will be ex-
tinct in the next 8 decades (Sekercioglu et al. 2004). As the
global human population continues to expand—estimated
to reach more than 11 billion by the end of this century
(United Nations 2015)—bird populations and the conser-
vation programs to aid them will increasingly depend on
the pro-conservation actions of people and public support.
Because many biological and ecological outcomes are in-
timately linked to human behaviors, it is vital to under-
stand how factors such as markets, cultural beliefs and
values, laws and policies, institutional and power struc-
tures, individual decision-making processes, and human
demographic changes shape people’s interactions with the
environment and how their choices can impact biodiver-
sity (Mascia et al. 2003).

The human dimensions of bird conservation are broad-
spanning, defined as “everything in conservation that is not
directly about [birds] and habitats” (adapted from Decker
et al. 2012), or the social, political, economic, cultural, eth-
ical, and historical aspects of conservation. Given the perva-
sive impacts of people on wildlife and habitat and the variety
of interactions between humans and wildlife and their habi-
tats, most issues related to wildlife and habitat conservation
have a direct or indirect human dimensions consideration
(Decker et al. 2012). In North America and parts of Latin
America “human dimensions” may also be used to refer to
a field of study focused on these human dimension consid-
erations (e.g., Manfredo 2008, Cerda et al. 2019). Here, we
instead refer to the field of study focused on the human di-
mensions of biodiversity conservation as “conservation so-
cial science” (following Bennett et al. 2017b). Increasingly,
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“conservation social science” is considered the overarching
term for the classic social science disciplines (e.g., psych-
ology, sociology, anthropology, economics), applied social
sciences (e.g., communication, education, law), interdis-
ciplinary social sciences (e.g., political ecology, science and
technology studies, human ecology), and humanities (e.g.,
philosophy, literature) that examine research questions
about people and their environment (Bennett et al. 2017b).
Much of the research is interdisciplinary (within and beyond
the social sciences) and, increasingly, conservation social
scientists are collaborating with natural scientists on topics
that address conservation challenges, often using a coupled
human-natural systems or social-ecological systems ap-
proach (e.g., Carter et al. 2014, Morzillo et al. 2014).

Applications of conservation social science to bird con-
servation in the Neotropics are limited and still developing.
Within the past few years, international bird conservation
initiatives have released plans that call for more extensive
conservation social science. For example, Partners in Flight’s
Saving Our Shared Birds: A Tri-National Vision for Landbird
Conservation highlights social science research needs for
bird conservation for Mexico, the United States, and Canada
(Berlanga et al. 2010). Likewise, recent ornithological con-
ferences have included social science tracks and symposia,
such as the session “Integrating human-cultural perspectives
in bird conservation: The role of ethno-ornithological re-
search and practice” at the 27th International Ornithological
Congress in 2018, and sessions on bird conservation social
science and the human dimensions of bird conservation at
both the Neotropical Ornithological Congress and American
Ornithological Society meeting in 2019. Many international
organizations are also now calling for the systematic incorp-
oration of conservation social science into biodiversity con-
servation (Bennett et al. 2017a). In the United States, the first
National Bird Conservation Social Science Coordinator was
hired in 2017 to work with the bird conservation commu-
nity to increase conservation social science capacity through
the North American Bird Conservation Initiative; as far as
we know, no such position yet exists in the other Western
Hemisphere countries.

CONSERVATION SOCIAL SCIENCE AND THREATS TO
BIRD CONSERVATION

Conservation social science is critical to understanding
how to best address threats to birds, as well as how people
may be affected by changes in bird populations. While we
focus on the former, the latter is equally important as how
people are affected by bird population changes will also im-
pact how they respond to conservation efforts. Salafsky et al.
(2008:897) define a direct human threat to biodiversity as
“proximate human activities or processes that have caused,
are causing, or may cause the destruction, degradation, and/
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or impairment of biodiversity targets” Notably, this widely
accepted definition implies that, if we expect to understand
and manage the threats to biodiversity, we need to under-
stand the behavior of people. This may involve examining
questions such as why people kill birds, convert forests into
pastures, disagree with lethal control of invasive species,
view birds as an important part of the ecosystem (or not),
and hundreds of other questions. Below we provide 5 ex-
amples of how conservation social science contributes to
understanding the drivers of major threats to the conser-
vation of birds in the Neotropics. Also, where it exists, we
review information on how social science contributes to
developing and evaluating effective conservation strategies.
Further, we suggest key knowledge gaps that, if addressed,
could contribute to more effective conservation. In doing so,
we end with a discussion of how social science is particularly
needed in testing conservation strategies to change human
behavior to benefit bird conservation.

Habitat Loss and Fragmentation

The most influential driver of bird diversity loss and abun-
dance in the Neotropics is habitat loss and fragmentation,
the primary causes of which are logging of primary forests
and conversion of forests and grasslands to agriculture
and livestock production (Berlanga et al. 2010, Ibarra et al.
2017), the establishment of plantations of nonnative spe-
cies, and urbanization. For a more complete discussion of
threats, see Stotz et al. (1996). For example, deforestation
led to a replacement of habitat specialist bird species with
habitat generalists in disturbed Andean temperate forests
of southern Chile (Ibarra and Martin 2015). In spite of
agriculture’s increasing industrialization, about two-thirds
of the farmers in the developing world are still small-scale,
subsistence farmers (Altieri 2009). Conservation social sci-
ence can inform better design of conservation programs
and policies through the study of the motivations, needs,
and constraints of different types of farmers. For example,
the international demand for coffee has been a driving
force of tropical forest loss. In coffee regions of Costa
Rica, there was a remarkable 50% decline of shaded coffee
(and its associated biodiversity benefits) from 2000 to
2009 due to conversion to sun coffee, pasture, and crops
(Jha et al. 2014). Although shade coffee production pre-
sents important conservation opportunities (Bakermans
et al. 2012, De Beenhouwer et al. 2013), due to the upfront
costs of cultivation, small farms may need economic assist-
ance to convert their farms to shade-grown coffee systems
(Gobbi 2000, Mas and Dietsch 2004). Two market-based
policy solutions are international certification systems that
pay a price premium (Philpott et al. 2008) and payments
for ecosystem services (PES) that pay farmers directly for
habitat conservation (Wunder 2007, Balvanera et al. 2012).
Conservation social science can help to determine if either

The Condor: Ornithological Applications 122:1-15, © 2020 American Ornithological Society

020z KB L0 uo 1senb AQ GG/9Z8S/ 1 Z0BEBNP/IOPUOD/SE0 L "0 | /I0P/A0BIISIB-8|011IB-80UBAPE/IOPUOD/WO02 dNOoolWepeoe//:sd)y Wo.l papeojumo(]



4 Human dimensions of Neotropical bird conservation

certification or PES is likely to be effective, given the so-
cial, political, and economic situation of the community
or region.

PES shows promise for protecting large tracts of primary
forest that many resident Neotropical birds depend on, but
developing effective, long-term PES programs requires
understanding how these instruments interact with existing
policies and laws, broader social and economic trends, and
participants’ livelihoods (Wunder 2007, Ibarra et al. 2011,
Porras et al. 2013, Chapman 2017). More critically, without
an understanding of the human dimensions, PES programs
run the risk of crowding out farmers’ intrinsic motivations
for conservation (Bowles 2008, Muradian et al. 2013, Rode
et al. 2015). Yet, PES programs can be designed to avoid
motivational crowding out by framing the financial incen-
tives as compensation or help for stewardship (Rosa et al.
2004, Wunder and Vargas 2005, Kosoy et al. 2007, Rode
etal. 2015, Chan et al. 2017, Chapman 2017, Olmsted 2017,
Chapman et al. 2020). Conservation scientists still need to
better understand which settings optimize these conser-
vation policy tools and which potential solutions are most
effective for Neotropical birds (Muradian et al. 2013). For
both certification and incentive programs, the key to ef-
fectiveness is understanding why farmers participate (e.g.,
Zbinden and Lee 2005) and whether and why they might
continue these conservation activities when payments end
(Dayer et al. 2018); conservation social science can con-
tribute to both.

Hunting

Human hunting of wild birds for meat is still relatively
common in many parts of the Neotropics. Peres (2000) esti-
mated that each year between 9.6 and 23.5 million animals
(including mammals, birds, and reptiles) are consumed by
residents of rural Amazonia in Brazil. Large birds such as
guans and curassows are often overharvested and often less
abundant near human settlements (Begazo and Bodmer
1998). Cultural change and economic factors both appear
to be associated with hunting and bushmeat consumption.
In Bolivia, Luz et al. (2015) found that schooling—used
as a proxy for cultural change—was negatively associated
with the probability of the Tsimame’ (indigenous people
of the Bolivian Amazon) engaging in hunting. The authors
hypothesize that this pattern may be related to increased
opportunities for participating in alternative economic
activities that derive from higher levels of schooling,
or—alternatively—that schooling may be negatively as-
sociated with learning hunting abilities. In another study
in Brazil and Colombia, Morsello et al. (2015) found that
those who considered bushmeat consumption important
for their identity and social relations were more likely to
prefer and consume bushmeat. Understanding what drives
hunting and bushmeat consumption is fundamental to
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addressing this problem. However, strategies to tackle
this problem also need to be tested. For example, Chaves
et al. (2017) studied whether economic incentives (sub-
sidies to lower the cost of chicken, as an alternative source
of protein) paired with social marketing (information and
community engagement) reduced wildlife consumption
in the central Amazon, and found that economic incen-
tives alone did not reduce bushmeat consumption. In con-
trast, social marketing reduced wild meat consumption
by 62%. Interestingly, social marketing reduced bird and
mammal, but not turtle, consumption, which the authors
suggest might be explained by a social norm of the “ap-
propriateness” of consuming turtle for special occasions,
and local pride about these prized catches. This study illus-
trates the importance of testing conservation interventions
and provides a glimpse of the complexities and challenges
involving strategies aiming to change human behavior.

The Bird Trade

The pet market is an important yet understudied driver of
species loss in the Neotropics (Silva Regueira and Bernard
2012, Tingley et al. 2017) and is one of the major factors
in declining populations of parrots and other species
(Berkunsky et al. 2017). The critically endangered Spix’s
Macaw (Cyanopsitta spixii) is nearly extinct in the wild,
mainly due to the combination of habitat loss and the il-
legal bird trade (BirdLife International 2016). The problem
of the illegal trade has been documented in countries such
as Mexico (Iiigo-Elias and Ramos 1991), Brazil (Silva
Regueira and Bernard 2012), Venezuela (Sanchez-Mercado
et al. 2017), Pertl (Daut et al. 2015), and Cuba (Collar and
Juniper 1992). In Caatinga, Brazil, birds are commonly
used as pets where their ownership is more correlated
with their prevalence in cultural practices, rather than
socioeconomics (Alves et al. 2013). In Peru, where at least
130 species of birds are illegally sold (Daut et al. 2015), the
practice of trading wildlife appears to be opportunistic and
financially motivated (Leberatto 2016a). Leberatto (2016b)
further identifies 5 types of sellers—casual, transient, op-
portunistic, hidden, and professional—based on their level
of involvement, methods to obtain wildlife, the types of ani-
mals sold, and the importance of wildlife relative to other
products the seller commercialized. Work in Peru suggests
both demand by consumers and the socioeconomic and
cultural reality of the seller are drivers of the illegal bird
trade (Leberatto 2016a,b). While some of these drivers
are likely present in many parts of the Neotropics, others
may be place- and context-specific, and need further ex-
ploration. In any case, wildlife poaching and trade is un-
likely to be stopped by regulations and enforcement alone;
rather, strategies focusing on the drivers of trade are ur-
gently needed (see Challender and MacMillan 2014). As
illustrated in the case of bushmeat consumption reduction
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through social marketing (Chaves et al. 2017), testing the
effectiveness of alternative interventions to reduce both
poaching and the demand for wild pets is critical to pro-
mote in situ conservation.

Killing of “Problem” Birds

Most widely documented human-wildlife conflicts involve
predators and large herbivores (Redpath et al. 2015); much
less is known about human-bird conflicts (e.g., Dayer et al.
2019), which usually involve agriculture and livestock pro-
duction (Nyhus 2016). Region-wide, a diversity of birds
cause damage—or are perceived to do so—to agricul-
ture and other property (e.g., de Grazio and Besser 1970,
Bruggers et al. 1998, Trivedi et al. 2004, Silva-Rodriguez
etal. 2019). In response to actual or perceived bird damage,
people may respond with different management actions,
including lethal control (e.g., de Grazio and Besser 1970,
Bruggers et al. 1998, Rodriguez et al. 2004, Canavelli et al.
2013). Lethal control may not be effective for some bird
species, whereas for other species it may have severe con-
sequences for their populations (Linz et al. 2015). An ex-
treme example is the case of the Guadalupe Caracara
(Caracara lutosa) on Guadalupe Island, Mexico, which
were persecuted to extinction due to their perceived im-
pacts on goats (Hanna 1925). Major declines—possibly
to extirpation in Argentina—of the Blue-winged Macaw
(Primolius maracana) have also been attributed to per-
secution by farmers in response to crop damage (Bodrati
et al. 2006). Although bird damage to crops has received
some attention (e.g., Bruggers et al. 1998, Canavelli et al.
2014, Sanchez et al. 2016), the understanding of the human
dimensions of human-bird interactions in the Neotropics
lags behind. Some efforts conducted in Uruguay and
Argentina deserve attention. In Uruguay, 96% of 70 farmers
reported bird damage to vineyards, 58% reported that
damage was serious, and 41% estimated that birds dam-
aged 10% or more of the grapes. Farmers reported firearms
(57%) and toxic baits (41%) among the methods used to
manage bird damage, but only 17% thought the methods
used were effective (Rodriguez et al. 2004). As illustrated
by this example, lethal control is widely supported but not
necessarily effective (see also Linz et al. 2015). A key ques-
tion is what factors drive preferences for management al-
ternatives. Canavelli et al. (2013) addressed this question
for Monk Parakeets (Myopsitta monachus) in Argentina.
The authors found that preference for lethal and repro-
ductive control was higher for those farmers that held
negative attitudes toward the birds, whereas preference
for other alternatives such as crop protection, agricultural
practices, and relocation of parakeets were associated with
positive attitudes toward the birds. Other factors were also
associated with the use of one or more management strat-
egies, among them perception of the damage caused by
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parakeets and perceived effectiveness of management ac-
tions. Studies such as those described above are scarce in
the Neotropics but are a fundamental step to address the
many known cases of human-bird conflict.

Invasive Species and Domestic Carnivores

Invasive predators represent a major threat for biodiver-
sity, including birds (Doherty et al. 2016). Free-ranging do-
mestic cats (Felis catus) are a well-known threat to birds
(Doherty et al. 2016), especially in island systems (Hahn
and Romer 2002, Wiedenfeld and Jiménez-Uzcategui 2008,
Medina et al. 2011). Numbers in the Neotropics are hard
to come by, but in the United States, cats are estimated to
kill between 1.4 and 3.7 billion birds per year (Loss et al.
2013). Free-ranging dogs also represent a threat to birds
(Doherty et al. 2016). Dogs prey on the Humboldt Penguin
(Spheniscus humboldtii; Simeone and Bernal 2000) and
have caused mortalities during reintroduction efforts for
the endangered Red-billed Curassow (Crax blumenbachii)
in Brazil (Steiner Sdo Bernardo et al. 2011). The human
dimensions of the interactions between wildlife and both
dogs and cats have been seldom studied in Latin America
(limited research includes Ruiz-Izaguirre and Eilers 2012,
Schiittler et al. 2018, Villatoro et al. 2019), although such
work has been conducted in other areas of the world (e.g.,
Williams et al. 2009, Loyd and Miller 2010, Wald et al. 2013).
Owned dogs and cats are often allowed to roam (e.g., Silva-
Rodriguez and Sieving 2011, Schiittler et al. 2018), even in
areas where most people disagree that dogs should be free
to roam, as reported in Mexico (Ruiz-Izaguirre and Eilers
2012). Dogs are rarely restricted—or managed at all—in re-
sponse to their impacts on wild animals, but they may be
restricted to protect the dog, people, other domestic ani-
mals, or private property (Villatoro et al. 2019). Changing
owners’ behavior toward their pets is fundamental to
address the threat of dogs and cats to birds. This includes
better management practices (feeding, health, and roaming
restriction) as well as prevention of abandonment (Silva-
Rodriguez and Sieving 2011, Villatoro et al. 2019).

The management of invasive species is leading to
growing conflicts worldwide (Estevez et al. 2015, Crowley
et al. 2017a,b). In Neotropical countries such as Chile, con-
flict has already emerged around management decisions
that involve stray dogs (Silva-Rodriguez et al. 2019). For
example, animal rights advocates expressed strong oppos-
ition to a regulation that allowed feral dog hunting, leading
to the official reversal of the regulation (Montecino-Latorre
and San Martin 2019, Silva-Rodriguez et al. 2019, Villatoro
et al. 2019). Scenarios of management failure due to public
opposition could become more common in the future. The
management of other invasive species could lead to conflicts
(Shackleton et al. 2019, Villatoro et al. 2019). For example,
in Navarino Island, Chile, most people disliked invasive
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species such as American minks (Neovison vison) and bea-
vers (Castor canadensis), and supported control both to
reduce their impacts and to generate income (Schiittler
et al. 2011). However, the authors reported that there was
disagreement over the use of lethal versus nonlethal man-
agement techniques, and also about whether these animals
should be eradicated or only controlled. The emergence of
conflicts associated with the management of invasive spe-
cies could lead in the future to major failures in bird conser-
vation. Key aspects that need to be addressed to reduce the
potential for conflict include building public trust (Wald
et al. 2019), engaging stakeholders in management ac-
tions (Novoa et al. 2018), and increasing our understanding
of the scenarios that could lead to conflict (Crowley et al.
2019). In fact, social impact assessment of invasive species
management is a fundamental need for future management
interventions (Crowley et al. 2017b).

Developing Interventions to Change Human Behavior
Much progress has been achieved in understanding bird
biology and the consequences of human actions for bird
populations. Because the main threats to bird conservation
derive from human actions, the solutions require changes
in human behavior (Schultz 2011). As described above,
human behavior is influenced by many factors, such as
norms, attitudes, economics, and legal structures. The so-
lutions to the challenges can also be riddled with human—
human conflict over the appropriate approach (Manfredo
and Dayer 2004). Simply providing factual information to
individuals or policy-makers will typically be ineffective
in changing behavior (Schultz 2011, Heberlein 2012).
Multiple alternatives (e.g., incentives, social influence tools
such as pledges or recognition, structural changes such
as changing the built or natural environment so the con-
servation behavior is easier) need to be studied, ideally in
the same or a similar context. This approach would allow
managers to determine the best strategies to address and
change human behaviors considered problematic for wild-
life. Examples of empirical studies of interventions, such as
the study by Chaves et al. (2017), are scarce and therefore
urgently needed if we expect conservation strategies to be
developed on the basis of rigorous evidence (see O’Connell
and White 2017, Sutherland and Wordley 2017).

CASE STUDIES

The following case studies cover a range of species, geog-
raphies, research topics, and conservation issues, showing
how conservation social science results can be applied to
foster effective Neotropical bird conservation. These pro-
jects derived their success from a deep understanding and
incorporation of the human element, employing various
aspects of the social sciences and humanities.

A. A. Dayer, E. A. Silva-Rodriguez, S. Albert, et al.

Private Landowners as Stewards of Avian Biodiversity

Location. Nicoya Peninsula, Costa Rica.

Participants. Fundacién NicoyAgua, Unafor Chorotega,
Fundecongo, Area de Conservaciéon Tempisque, The
University of British Columbia, The University of California
Davis, The Social Sciences and Humanities Research
Council of Canada.

Key species. Great-tailed Grackle (Quiscalus mexicanus),
Neotropic Cormorant (Phalacrocorax brasilianus), Bare-
throated Tiger Heron (Tigrisoma mexicanum), Purple Gallinule
(Porphyrio martinicus).

Costa Rica is world-famous for the avian diver-
sity of its national park system, which supports
~850 bird species, including 2 dozen that are glo-
bally threatened (Garrigues and Dean 2014, BirdLife
International 2016). Less well-known are the many
private landowners that steward birds on their farms
and forests. Aided by the country’s payment for eco-
system services program (FONAFIFO 2014), many
Costa Ricans protect forest fragments on mountains
and along watercourses, and make use of “live fences”
(i.e. trees planted and strung with barbed wire) that
help maintain biodiversity in an agricultural matrix
(Harvey et al. 2005, Perfecto and Vandermeer 2010,
Mendenhall et al. 2014). In order to better understand
the role of private landowners as habitat stewards, re-
searchers interviewed 20 farmers and ranchers (18 of
whom had received payments for forest protection)
on the Nicoya Peninsula about their perceptions of
different birds, their views on appropriate relation-
ships between people and birds, and concepts of ap-
propriate behavior regarding birds. They intentionally
interviewed a diversity (e.g., farm sizes, gender, region,
farm products) of farmers and ranchers in their study
region (see Dinat et al. 2019 for full methodology).

The farmers interviewed had positive comments about
most bird species, but negative responses to one, the
Great-tailed Grackle, which was perceived to be an agri-
cultural pest and nest predator (Dinat et al. 2019). Other
species, such as Neotropic Cormorant, Bare-throated
Tiger Heron, and Purple Gallinule were sometimes re-
ported to have caused damage to rice crops. One farmer
expressed a sentiment that was common among other
interviewees:

“We have one [bird] that causes us problems.
The[Great-tailed] grackle comes, and digs out the
seeds or the seedlings, we have many problems with
him so we have to scare him oft” [Interview #2]

These human-bird conflicts emerged primarily with
farmers, whose products were prone to damage by birds,
and were less common for cattle ranchers, whose products
and activities were often compatible with birds.
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Among farmers that expressed views of stewardship
toward birds, researchers found 3 levels of stewardship.
The first level focused on avoiding harm from people.
One farmer who manages his land for forest conservation
explained:

“There are many little kids that hunt with arrows
and go around hitting the birds. This they should not
do because the little animal is doing no harm. Why
harm [the birds]? I do not agree [with harming the
birds]. [Interview #18]

The second level of stewardship emphasized how farmers
could protect or maintain habitat for birds. Some inter-
viewees expressed concern about frequent forest fires or
drought and took steps to provide water sources for birds,
while others focused on their role as providers of habitat.
For example, one cattle rancher explained that he felt that
humans owed birds a debt due to all the pollution and
habitat destruction they have caused. When asked how
humans might repay that debt, he explained:

“Protecting areas, leaving more trees, planting trees
all over. I think that a silvo-pastoral system would
help the birds a lot, because then they would have a
place to perch and a place to make their nests. And
then probably there would be more insects and so
more food for some types of birds. Some birds eat
fruit and some insects and other things, so in this
way we can compensate”” [Interview #5]

The third level of stewardship involved actively pro-
moting bird conservation among neighbors. For example,
a farmer who manages land with crops and tree plantations
explained:

“Here I planted bananas . . . My family and I eat
them, but we eat maybe one of every 10 that grow.
And sometimes the neighbors come and they say
‘the birds are eating the bananas. I want some, please
give me some bananas’ And I say ‘Yes, get a knife and
take a child plant and plant it in your garden and in
2 years you will have bananas for yourself. Because
these bananas are for the birds and the birds can’t
plant! We are destroying the birds so I plant bananas
here for them. [Interview #20]

Lessons learned. The positive views found here to-
ward all but one bird species (the Great-tailed Grackle,
which thrives in human-dominated landscapes) may be
particular to Costa Rica, which has largely oriented its
economy around ecotourism and supports conservation
via payments to farmers to protect forested areas (Dinat
et al. 2019). Understanding the views and relationships
between farmers and birds elsewhere in the Neotropics
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will require further research. The emphasis in this case
study on active stewardship (via tree planting or pro-
viding water and food for birds) aligns with a general pref-
erence by farmers in many parts of the world for active
types of conservation (such as building fences or putting
up bird boxes) as opposed to requirements or requests
that restrict their productive activities (e.g., Burton and
Paragahawewa 2011, Fleury et al. 2015, Chapman et al.
2019). Qualitative interviews, like those used in this ex-
ploratory study, can help to inform programs and pol-
icies for conservation of Neotropical birds, including the
question of using voluntary programs vs. regulations. For
example, this study identified different types of steward-
ship practices that some farmers in the region engage in
to protect birds as well as the reasoning for such prac-
tices. Hypothetically, a bird-focused conservation pro-
gram could build upon these existing motivations and
practices.

Traditional Ecological Knowledge and the Role of Birds
in Mapuche Weather Forecasting

Location. Andean temperate forests of southern Chile.

Participants. Mapuche Indigenous communities (Rayen
Lelfun, Loncofilo), UC Centre for Local Development
(CEDEL), Centre for Intercultural and Indigenous Research
(CIIR), Villarrica Campus from Pontificia Universidad
Catdlica de Chile.

Key species. Thorn-tailed Rayadito (Aphrastura
spinicauda), Patagonia Sierra-Finch (Phrygilus
patagonicus), Magellanic Woodpecker (Campephilus
magellanicus), Black-crowned Night-Heron (Nycticorax
nycticorax), Barn Owl (Tyto alba), Austral Pygmy-Owl
(Glaucidium nana), Rufous-legged Owl (Strix rufipes).

Indigenous peoples of the Neotropics have been
observing birds for millennia, and incorporating their
knowledge of avian taxonomy, behavior, and habitat use
for their own survival, culture, religion, and other uses.
While Western science (i.e. a knowledge framework
relying on laws that have been determined by applying
the scientific method to phenomena in the world) has
begun to value Traditional Ecological Knowledge (TEK)
of indigenous peoples of the Americas, there is still con-
siderable room for growth and collaboration as it relates
to Neotropical ornithology. TEK is indigenous or local
knowledge about the environment, the use of or values
about the environment, and the knowledge system it-
self (Berkes et al. 2000). TEK differs from Western or-
nithology in that it is typically oral, holistic, qualitative,
observational and experiential, relatively long-term in
confined geographies, and integrated into everyday life.
By contrast, Western ornithology might be considered
written, reductionist, quantitative, experimental or the-
oretical, relatively short duration in broader geographies,
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and generally not integrated into other aspects of daily
life. The 2 approaches share several attributes, such as the
desire to recognize and describe patterns; that observa-
tions are strongest when taken in natural settings; that
observations are verified through repetition; and, per-
haps most importantly, that inferences and predictions
are made following repeated observations (adapted from
Barnhardt and Kawagley 2005).

The “knowledge and control of weather” using biotic
indicators to forecast weather has been a long-standing
practice of Andean mountain cultures (Orlove 1985, Alves
and Barboza 2017). Birds, weather patterns, and the inter-
actions between them have been meticulously observed by
Andean mountain cultures for thousands of years; how-
ever, with the rapid development of modern technologies
and the effects of modern political systems and policies,
traditional weather forecasting is becoming less commonly
used (Jacques-Coper et al. 2019).

Between 2012 and 2019, as part of a long-term pro-
ject on the conservation of natural and cultural heritage
in southern temperate forests of Chile, Ibarra and col-
leagues studied the role of birds in a traditional weather
forecasting system of a Mapuche indigenous community,
the resource management practices triggered by avian in-
dicators of weather changes, and the historical and con-
temporary factors affecting the maintenance of weather
forecasting TEK (Ibarra and Barreau 2014, Ibarra et al
2018). These researchers conducted observations, in-
formal and semi-structured interviews, and identified and
discussed local bird species with community members
(n = 35 participants).

Mapuche participants identified 12 bird species as wea-
ther indicators. According to villagers, 7 of the species des-
cend from the mountains when snow, storms, or heavy rain
are imminent. Using birds as a weather forecasting method,
either the sudden arrival of an unexpected species or an
uncommon behavior of another, provided local farmers
with a means for reducing uncertainty while improving de-
cisions in resource management. For example, community
members took actions to protect their herds from storms,
collected firewood, harvested and bundled grass, and har-
vested apples based on impending weather, as indicated by
the arrival of different bird species.

Most adults, especially elders, in the community had a
comprehensive knowledge of birds and their role as wea-
ther indicators. However, younger generations were less
likely to be knowledgeable in this area. The lack of access
to forests, because of historical (non-Mapuche) land ap-
propriation, along with the widespread institution of west-
ernized school regimes, were reported as the main factors
interrupting the transmission of knowledge (Barreau et al.
2016). According to participants, traditional weather
forecasting methods are still utilized along with modern
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forecasting systems (i.e. information derived from televi-
sion broadcasts or the internet). However, older farmers
stressed that traditional methods are preferred as these are
more site-specific and many times a more reliable means
for reducing uncertainty and improving decisions in re-
source management.

Implications. This ongoing project has demonstrated
that a better understanding of historical and contem-
porary social-ecological dimensions of environmental
issues may improve conservation actions as the latter need
to be culturally sensitive in order to be accepted by local
communities. To accomplish this, this project developed
avian co-monitoring programs, community-based tourism
initiatives, and projects promoting intergenerational dia-
logues about birds, forests, and local biocultural heritage.
These initiatives have allowed the generation of comple-
mentary income for some local participants; the creation
and documentation of narratives for visitors (e.g., students,
tourists, researchers) about local forests and birds; and
honoring elders as they serve as stewards of knowledge,
intertwined with practice and beliefs, of long-term changes
in the territory.

Guatemalan Agroecosystems Benefit Smallholder
Farmers and Neotropical Birds

Location. Cloud forest agroecosystems in the Highlands
of Guatemala, Alta Verapaz.

Participants. Three Q'eqchi’ Mayanvillages, Guatemalan
nonprofit Community Cloud Forest Conservation, and The
Cornell Lab of Ornithology.

Key species. Neotropical Migrants: Black-and-white
Warbler (Mniotilta varia), Blue-headed Vireo (Vireo
solitarius), Common Yellowthroat (Geothlypis trichas),
Gray Catbird (Dumetella carolinensis), Lincoln’s Sparrow
(Melospiza lincolnii), Wood Thrush (Hylocichla mustelina);
Highland  Endemics:  Blue-and-white = Mockingbird
(Melanotis hypoleucus), Bushy-crested Jay (Cyanocorax
melanocyaneus), Green-throated Mountain-gem
(Lampornis viridipallens), Rufous-collared Robin (Turdus
rufitorques); Forest Residents: Common Chlorospingus
(Chlorospingus flavopectus), Gray-breasted Wood-Wren
(Henicorhina leucophrys), Scaly-throated Foliage Gleaner
(Anabacerthia variegaticeps), Slate-colored Solitaire
(Myadestes unicolor), Slate-throated Redstart (Myioborus
miniatus).

While identifying conservation strategies that support
both people and wildlife is deemed important, it is un-
common for research programs to integrate research ques-
tions related to both outcomes within the same study. For
example, ornithologists have been studying Neotropical
shade coffee systems for decades, documenting the bene-
fits a diverse canopy structure brings to biodiversity
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(Greenberg et al. 1997, Perfecto et al. 2004), yet the stew-
ards of the shade coffee—the coffee farmers themselves—
are not often included in the research to understand how
diverse agroecosystems may benefit human livelihoods.
The assumed benefits to humans in polyculture systems
is that a greater crop diversity via overstory fruit, nut,
and fiber trees may help to diversify farmer incomes or
diets, but only recently has a scientific link been made
between greater crop diversity and greater dietary di-
versity, an indicator of nutrition (Swindale and Bilinsky
2006, Powell et al. 2015). The economic benefits to small-
holder farmers in shade coffee systems vs. the alternative
(i.e. shadeless monocultures) is a continual debate among
economists and conservationists (Lyngbaek et al. 2001;
Kremen 2015). As such, including human and wildlife re-
search objectives within the same study system, such as
Neotropical agroecosystems, is needed to better develop
and promote mutually beneficial strategies that could
otherwise be missed.

From 2013 to 2016, a collaborative research project be-
tween a Guatemalan nonprofit named Community Cloud
Forest Conservation (CCFC), three Qeqchi’ Mayan vil-
lages, and the Cornell Lab of Ornithology sought to under-
stand the specific ways in which diverse agroecosystems
can benefit both human and bird communities in the
same system in the highlands of Guatemala, a biocultural
hotspot (Gifford 2016). To understand the overlapping
synergies in agroecosystems for conservation and com-
munities, the researchers used a community-based de-
velopment model and a mixed-methods approach that
combined farmer interviews, avian point counts, vegeta-
tion surveys, and participatory workshops including over
15 stakeholder groups.

The ecological research explored the relative conserva-
tion value of Qeqchi’ Mayan agroecosystems in 3 villages
to support resident and migratory birds at local and land-
scape scales. The researchers examined avian occupancy
to identify key attributes that promoted habitat use by 6
Neotropical migrant, 4 endemic, and 5 forest resident
bird species across 3 agricultural habitats (monocultures
of corn/beans, broccoli, or other horticulture; non-coffee
polycultures; and shade coffee) and 3 forest habitats (pine
plantations, secondary forest, and primary cloud forest).
(For more explanation of methods, see Gifford 2016.)
Overall, the research collaborators found that structural
diversity within the 6 habitats, as well as forest cover within
the landscape, were the most important attributes that
predicted habitat use by focal bird species. More specific
microhabitat and landscape recommendations to support
Neotropical bird conservation within agroecosystems in-
cluded maintaining >20% canopy cover in farms and >60%
in forest habitats with 150-550 trees ha™!; protection of
epiphytes; and landscapes that were managed for 25-40%
forest within the matrix (Gifford 2016).
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The social science research was carried out in the same
3 villages and focused on the extent to which crop diver-
sity within cloud forest agroecosystems affected farmers’
household dietary diversity (following Hatlay et al. 2000)
as well as their income diversity. The research specific-
ally explored the relative value of these agroecosystems
to farmers in terms of income and nutrition. Through 42
interviews with Q’eqchi’ households located close to avian
observation points in 3 villages, the researchers identified
74 common crops grown and consumed in cloud forest
agroecosystems. Their results confirmed that crop diver-
sity was (1) positively related to dietary diversity such that
households with higher crop diversity consumed more
types of crops and (2) crop diversity was positively re-
lated to on-farm income diversity such that households
with higher crop diversity also sold more types of prod-
ucts in markets (Gifford 2016). In addition to supporting
biodiversity, the researchers concluded that diverse agro-
ecosystems can be an effective strategy to address poverty
and malnutrition within rural Guatemalan communities
because a wider range of on-farm and income-generating
practices can buffer against market shocks and unexpected
famines (as in Hausermann and Eakin 2008) as well as di-
versify diets, a key target in reducing malnutrition (Gifford
2016).

Lessons learned. This social-ecological research illus-
trates that diverse agroecosystems (i.e. with structural and
crop diversity) that also retain forest in the landscape are
better able to support resident and migratory birds com-
pared to less diverse systems, and they also support small-
holder farmers by way of promoting more diverse diets and
income streams (Gifford 2016). Simultaneously studying
human and avian research objectives across a forest—
agroecosystem landscape provided stronger evidence
of the value of diverse agroecosystems. The partnering
nonprofit, CCFC, has actively integrated this research into
their programs, training female Qeqchi’ Mayan leaders
in agroecology, conservation leadership, and Neotropical
bird conservation across the region. To help ensure the re-
search findings could be communicated and implemented
on the ground by other local stakeholders, the 3 organ-
izations collaborating on the research organized an all-
day, tri-lingual participatory workshop where more than
15 stakeholder groups came together to discuss win—win
strategies for people and the environment in the region.
Participants broke out into small discussion groups to
design sustainable landscapes for conservation and com-
munities through an idea-mapping activity (Figure 1).
Strategies included promoting diversified agroecosystems,
improving ecological awareness, and determining the
drivers of cloud forest deforestation at all scales. In conclu-
sion, using a collaborative, mixed-methods approach with
clear ecological and social objectives allowed researchers
to better promote both bird conservation and sustainable
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FIGURE 1. In an idea-mapping activity in August 2014 from the
research application, participatory workshop with stakeholder
groups in Alta Verapaz, Guatemala, a Chamelco college student
explains her biodiversity-friendly agroecosystem design with ter-
racing, shade coffee, milpa polycultures, and fruit trees. Photo by
Gemara Gifford.

livelihood recommendations in the region’s forest—farm-
land landscapes.

CONCLUSION

The growing interest in human dimensions of bird con-
servation and conservation social science is due to the
recognition of the impacts people have on ecosystems,
as well as their critical role in the success or failure of
conservation strategies. The successful conservation of
Neotropical birds hinges on the incorporation of con-
servation social science, along with ecological research.
Conservation biologists and ornithologists are now
working with conservation social scientists to address
conservation social science questions to solve pressing
issues, which will likely improve outcomes for the con-
servation of Neotropical birds. Further advances will be
achieved if social scientists are directly involved in these
projects (see Heberlein 2012, Martin 2020). Yet, barriers
to integration of the social and natural conservation sci-
ences remain, such as perceptions that social scientists
are not interested in conservation issues or biologists are
not interested in social science (Fox et al. 2006, Ibarra
and Pizarro 2016). To support the growth and integra-
tion of conservation social science in Neotropical bird
conservation, researchers and conservation practitioners
would benefit from increased conservation social science
knowledge and skills, involving conservation social sci-
entists from the beginning of interdisciplinary projects,
integrating social science into conservation planning and
implementation, and building conservation social science
capacity in organizations and agencies (Bennett et al.
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2017a). Opportunities to publish conservation social sci-
ence manuscripts in ornithological journals, such as this
one, allow for enhanced understanding of conservation
social science and its contributions to bird conservation.
While interdisciplinary research can be challenging and
time-consuming, only by working together will natural
and social scientists be able to effectively understand and
tackle the conservation threats birds face.
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