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effects of perceived biodiversity loss consequences on the attitude towards illegal
wildlife consumption prohibition and bushmeat consumption frequency. Chapter
12 displays the variable selection, model construction, and computed results of the
third study. The last section (Chapter 13), summarizes the findings and values of
the dataset and 3 studies and discusses how to involve urban humans in biodiversity

conservation in protected areas.
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Abstract

Biodiversity provides many benefits to humans in general and urban residents in particular.
However, the rising population, income, and wildlife product consumption demands contribute to
the deliberately organized illegal wildlife trade expansion. Protected areas are designated mainly
for biodiversity conservation but face financial constraints for management activities. The
increased illegal wildlife trade and lack of financing in protected areas can negatively affect
biodiversity levels. Thus, the current dissertation is dedicated to answering the question: “How can
we mitigate biodiversity loss in protected areas by better involving urban residents in biodiversity

conservation?”

To answer this question, the dissertation comprises three studies and data collection about the

psychology and behaviors related to biodiversity and conservation among urban residents.

As most studies about mental constructs about biodiversity are conducted in developed Western
countries and among people living in non-urban areas, little is known about the mental constructs
of urban residents in Vietnam — a developing Asian country. Thus, the first study explores urban
residents’ mental constructs about biodiversity, setting the ground for designing a questionnaire to
serve the subsequent two studies. Semi-structured interviews and Grounded Theory were used to
acquire and analyze the responses of 38 residents in Ho Chi Minh city and Hanoi capital city,
respectively. The results are displayed following these mental constructs: i) biodiversity and
biodiversity loss, ii) impacts of biodiversity and biodiversity loss on humans, and iii) human
reaction towards biodiversity and biodiversity loss. Besides identifying important conceptual
dimensions, The study also found the influence of cultural value, the awareness of multi-
stakeholders’ participation, and some misunderstandings in the urban residents’ perceptions. These
findings offer in-depth knowledge of biodiversity mental constructs in an understudied context:
urban areas in an Asian developing country. Moreover, they also provide insights to design a data
collection that serves future studies about the interactions between urban residents and biodiversity

concepts.

Based on the first study, web-based data collection was carried out among urban residents in major
cities across Vietnam. The dataset consists of 535 urban residents’ responses about their wildlife

consumption behaviors, multifaceted perceptions and interactions with biodiversity-related



concepts, and nature-based recreation demand. The data set is constructed with six major
categories: 1) wildlife product consumption, 2) general biodiversity perceptions, 3) biodiversity at
home and neighborhood, 4) public park visitation and motivations, 5) national park visitation and
motivations, and 6) socio-demographic profiles. These resources are expected to support
researchers in enriching the literature regarding the role of urban residents in biodiversity
conservation and preservation and help policymakers find insights for building up an “eco-surplus

culture” among urban residents through effective public communication and policymaking.

The second and third studies performed the Bayesian mindsponge framework (BMF) on the dataset
to eventually answer this dissertation’s pivotal question. However, BMF is not fully developed, so
the dissertation extended the BMF by explaining the advantages of Bayesian inference and the
mindsponge mechanism and how they are well-matched in studying psychological and behavioral

1Ssues.

The second study applied BMF to 535 urban residents’ responses to investigate the associations
between biodiversity loss perceptions, the attitude towards the prohibition of illegal wildlife
consumption, and bushmeat consumption behaviors. It found that people perceiving environmental
degradation, losses of economic growth, nature-based recreation opportunities, health, and
knowledge as consequences of biodiversity loss were more likely to support the prohibition of
illegal wildlife consumption. Although urban residents tended to consume bushmeat less
frequently if they perceived losses of economic growth and knowledge as consequences of
biodiversity loss, the perception of environmental degradation had the opposite effect on the
behavior. Additionally, people that consume bushmeat frequently and those that support the
biodiversity-loss mitigation measures seemed to share similar features: high income and
educational levels. These paradoxical results hint at the existence of the cultural additivity
phenomenon — the willingness to incorporate into one’s mind the new values that might or might
not logically contradict their existing core cultural values — on psychology and behavior among
Vietnamese urban residents. However, the effects of cultural additivity need further validation in

future studies.

The third study applied BMF to 535 urban residents’ responses to examine the associations
between biodiversity loss perceptions, conservation endorsement attitude, and willingness to pay

in protected areas. It was found that perceived environmental degradation, loss of economic growth,



loss of nature-based recreation opportunities, and loss of knowledge as consequences of
biodiversity loss indirectly affect paying willingness through the mediation of the attitude towards
conservation. Especially the perceived knowledge loss also has a direct positive influence on the
willingness to pay for the entrance fee and conservation. In contrast, perceived loss of health is

negatively associated with the attitude towards conservation.

Results of the second and third studies indicate that it is possible to involve urban residents in
tackling biodiversity loss in protected areas. This can be done by financing social marketing and
demarketing programs, public awareness-raising campaigns, educational activities, and pro-
environmental entertaining platforms (e.g., commercial games) to make urban residents perceive
the tremendous consequences of biodiversity loss among urban residents (including their self-
interest). Given the influence of cultural additivity, it is recommended to sometimes put stricter
measures (e.g., financial punishment) into perspective so that urban people can recognize the high
“cost” of bushmeat consumption and change their attitudes and behaviors accordingly. If these
programs, campaigns, and activities are repeated sufficiently, they can help build an eco-surplus

culture among urban residents.

Keywords: biodiversity perception, urban human, wildlife consumption, biodiversity
conservation, nature-based tourism, protected areas, conservation social sciences, self-finance,

willingness to pay, Bayesian mindsponge framework
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Abstract

Biodiversity has provided many benefits to humans in general and urban humans in particular.
However, the rising population, income, and wildlife product consumption demands contribute to
the deliberately organized illegal wildlife trade expansion. Protected areas are designated mainly
for biodiversity conservation but face financial constraints for management activities. The
increased illegal wildlife trade and lack of financing in protected areas can negatively affect
biodiversity levels. Thus, the current dissertation is dedicated to answering the question: “How can
we mitigate biodiversity loss in protected areas by involving urban residents in biodiversity

conservation?”

To answer this question, the dissertation comprises three studies and data collection about the

psychology and behaviors related to biodiversity and conservation among urban humans.

As most studies about mental constructs about biodiversity are conducted in developed Western
countries and among people living in non-urban areas, little is known about the mental constructs
of urban humans in Vietnam — a developing Asian country. Thus, the first study explores urban
humans’ mental constructs about biodiversity, setting the ground for designing a questionnaire to
serve the subsequent two studies. Semi-structured interviews and Grounded Theory were used to
acquire and analyze the responses of 38 residents in Ho Chi Minh city and Hanoi capital city,
respectively. The results are displayed following these mental constructs: i) biodiversity and
biodiversity loss, ii) impacts of biodiversity and biodiversity loss on humans, and iii) human
reaction towards biodiversity and biodiversity loss. Besides identifying important conceptual
dimensions, I also found the influence of cultural value, the awareness of multistakeholders’
participation, and some misunderstandings in the urban residents’ perceptions. These findings
offer in-depth knowledge of biodiversity mental constructs in an understudied context: urban areas
in an Asian developing country. Moreover, they also provide insights to design a data collection

that serves future studies about the interactions between urban humans and biodiversity concepts.

Based on the first study, web-based data collection was carried out among urban residents in major
cities across Vietnam. The dataset consists of 535 urban residents’ responses about their wildlife
consumption behaviors, multifaceted perceptions and interactions with biodiversity-related

concepts, and nature-based recreation demand. The data set is constructed with six major



categories: 1) wildlife product consumption, 2) general biodiversity perceptions, 3) biodiversity at
home and neighborhood, 4) public park visitation and motivations, 5) national park visitation and
motivations, and 6) socio-demographic profiles. These resources are expected to support
researchers in enriching the literature regarding the role of urban residents in biodiversity
conservation and preservation and help policymakers find insights for building up an “eco-surplus

culture” among urban residents through effective public communication and policymaking.

The second and third studies performed the Bayesian mindsponge framework (BMF) on the dataset
to eventually answer this dissertation’s pivotal question. However, BMF is not fully developed, so
the dissertation extended the BMF by explaining the advantages of Bayesian inference and the
mindsponge mechanism and how they are well-matched in studying psychological and behavioral

issues.

The second study applied BMF to 535 urban residents’ responses to investigate the associations
between biodiversity loss perceptions, the attitude towards the prohibition of illegal wildlife
consumption, and bushmeat consumption behaviors. It found that people perceiving environmental
degradation, losses of economic growth, nature-based recreation opportunities, health, and
knowledge as consequences of biodiversity loss were more likely to support the prohibition of
illegal wildlife consumption. Although urban residents tended to consume bushmeat less
frequently if they perceived losses of economic growth and knowledge as consequences of
biodiversity loss, the perception of environmental degradation had the opposite effect on the
behavior. Additionally, people consuming bushmeat frequently and supporting the biodiversity
loss preventive measure seemed to share similar features: high income and educational levels.
These paradoxical results hint at the existence of the cultural additivity phenomenon — the
willingness to incorporate into one’s mind the new values that might or might not logically
contradict their existing core cultural values — on psychology and behavior among Viethnamese

urban residents. However, the effects of cultural additivity need further validation in future studies.

The third study applied BMF to 535 urban residents’ responses to examine the associations
between biodiversity loss perceptions, conservation endorsement attitude, and willingness to pay
in protected areas. It was found that perceived environmental degradation, loss of economic
growth, loss of nature-based recreation opportunities, and loss of knowledge as consequences of

biodiversity loss indirectly affect paying willingness through the mediation of the attitude towards



conservation. Especially the perceived knowledge loss also has a direct positive influence on the
willingness to pay for the entrance fee and conservation. In contrast, perceived loss of health is

negatively associated with the attitude towards conservation.

Results of the second and third studies indicate that it is possible to involve urban humans in
tackling biodiversity loss in protected areas. This can be done by financing social marketing and
demarketing programs, public awareness-raising campaigns, educational activities, and pro-
environmental entertaining platforms (e.g., commercial games) to make urban residents perceive
the tremendous consequences of biodiversity loss among urban residents (including their self-
interest). Given the influence of cultural additivity, it is recommended to sometimes put stricter
measures (e.g., financial punishment) into perspective so that urban people can recognize the high
“cost” of bushmeat consumption and change their attitudes and behaviors accordingly. If these
programs, campaigns, and activities are repeated sufficiently, they can help build an eco-surplus

culture among urban residents.

Keywords: biodiversity perception; urban resident; Bayesian mindsponge framework;
mindsponge theory; eco-surplus culture; wildlife consumption; biodiversity conservation; nature-

based tourism; protected areas; conservation social sciences; self-finance; willingness to pay
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Chapter 1:

Introduction

This chapter provides an overview of the topics mainly studied in the dissertation. Moreover, it
presents the main questions that drive the current dissertation as well as the research objectives
and structure employed to answer those questions. The significance and contributions of the
current dissertations in terms of theoretical, practical, and methodological aspects are also

mentioned.

1.1. Biodiversity loss

The Earth we live on was formed over 4.5 billion years ago. Through billions of years of
development and evolution, Earth has been enriched with the existence of life, making it distinctive
from other known planets in the solar system. Approximately 9 million types of species of plants,
animals, insects, protists, and fungi are estimated to be existing on our planet, along with more
than 7 billion people (Mora, Tittensor, Adl, Simpson, & Worm, 2011). Such diversity of life forms
plays indispensable roles in maintaining the ecosystem processes and generating multiple
ecosystem services (provisioning, regulating, cultural, and supporting services). In particular, for
functioning services, plant diversity increases the resistance to invasion by exotic plants,
aboveground carbon sequestration through enhanced biomass production, nutrient mineralization,
and soil organic matter. For provisioning services, intraspecific genetic diversity increases the
yield of commercial crops; tree species diversity increases wood production in plantations; fish

species diversity is associated with the higher stability of fish yield (Cardinale et al., 2012).

However, Kolbert (2014) warns that the sixth mass extinction (a.k.a, the Holocene extinction or
Anthropocene extinction) is occurring mainly as a result of activities done by humans or Homo
Sapiens. In her book, Kolbert indicates that catastrophes, overexploitation, ocean acidification,
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global warming (or climate change), invasive species, and habitat fragmentation are the primary
causes driving the sixth extinction. The extinctions span various families of plants, animals, fungi,
and bacteria. One typical example of extinction in the man-made sixth extinction is the
disappearance of the dodo (Raphus cucullatus). The endemic flightless bird on the island of
Mauritius, located in the East of Madagascar in the Indian Ocean, went extinct during the mid-to-
late 17" century due to habitat loss, hunting, and predation by introduced mammals (Hume &
Walters, 2012). Over the 1985-2012 period, a significant decline from 28% to 13.8% of coral cover
in the Great Barrier Reef, the world’s largest coral reef system, was recorded (De’Ath, Fabricius,
Sweatman, & Puotinen, 2012). Anthropogenic activities, such as overfishing, terrestrial runoff of
sediments and agricultural nutrients, shipping, tourism, etc., in the region are suggested to be

significant causes of the coral cover loss (Brodie & Waterhouse, 2012; Hadhazy, 2008).

Given the pressure caused by the exponential growth of human activities, a group of Earth system
and environmental scientists, led by Johan Rockstrom from the Stockholm Resilience Centre and
Will Steffen from the Australian National University, have proposed nine planetary boundaries,
which help estimate “a safe operating space for humanity with respect to the functioning of the
Earth system” (Rockstrom et al., 2009). Those boundaries are 1) climate change, 2) ocean
acidification, 3) stratospheric ozone depletion, 4) atmospheric aerosol loading, 5) biogeochemical
flows, 6) global freshwater use, 7) land-system change, 8) rate of biodiversity loss, and 9) chemical
pollution. Among nine planetary boundaries, climate change and biosphere integrity (measured by
the rate of biodiversity loss) are recognized as two core boundaries based on their fundamental
roles in the Earth system (Steffen et al., 2015). Despite the biosphere diversity’s importance to the
Earth system and pervasive effects on other boundaries, the biodiversity loss rate in the updated

status of planetary boundaries has far passed the safe operating and uncertainty zones and been



approaching the tipping point that may possibly trigger irreversible changes to the Earth system

(Steffen et al., 2015) (see Figure 1.1).
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Figure 1.1: The status of the control variables of seven out of nine planetary boundaries. The
visualization is retrieved from (Steffen et al., 2015) under the Creative Commons Attribution
license (CC-BY).

Economic growth since the 1970s has substantially improved humans’ living conditions, health,
and knowledge. In the last half-century, the world’s human population was doubled, the global
economy was increased by fourfold, and global trade was expanded by tenfold. However, these
improvements have come with a massive cost to the Earth’s ecosystems. The 2020 global Living
Planet Index (LPI), which tracked around 21,000 populations of 4,392 species, shows an average
68% decline in the population size of monitored populations from 1970 to 2016 (World Wildlife
Fund, 2020). The decline appeared to be most severe in Latin America & the Caribbean, with an
average declining rate of 94%. The reduction rate in the Asia Pacific region was also significant,
with 45%. According to the Living Planet Report 2020, there are five major causes behind the
decrease in animals population sizes around the globe: 1) changes in land and sea use, including

habitat loss and degradation, 2) species overexploitation, 3) invasive species and disease, 4)



pollution, and 5) climate change (World Wildlife Fund, 2020). Out of five causes, land and sea use

changes are the most influential factor across regions.

Before the Living Planet Report 2020 was published by World Wildlife Fund, the
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) also
published the first Global Assessment Report on Biodiversity and Ecosystem Services in 2019.
Based on almost 15,000 references and the expertise of more than 150 scientists in both natural
and social sciences, the report indicates that biodiversity loss is happening at an unprecedented
rate. Around one million animal and plant species, or approximately 25% of studied species, are
threatened with extinction. In particular, analyzing the risk of extinction of plants, Brummitt et al.
(2015) find that more than 20% of plant species randomly selected from the Sampled Red List
Index for Plants face extinction risk (Brummitt et al., 2015). Most of the threatened plants are in
tropical rainforest habitats, where major threats are anthropogenic habitat conversion and

harvesting of natural resources.

Southeast Asia is a well-known region worldwide for its rich biodiversity and endemism. Although
the area covers at least six of the world’s biodiversity hotspots, its level of deforestation is among
the highest and most severe in terms of biodiversity loss (Sodhi, Koh, Brook, & Ng, 2004; Sodhi
et al., 2010). Vietnam, in which the study sites of this dissertation are located, is a South-East
Asian country situated in the Indo-Burma Hotspot region. It has gained early global recognition
for various unique and endemic species. In particular, Saola (Pseudoryx nghetinhensi) — the first
large land vertebrate to be discovered over 50 years before 1992 — was documented in the forests
near Vietnam’s border with Laos (Van Dung et al., 1993). However, the richness and endemism
of species in Vietnam are threatened by many factors, such as habitat fragmentation, deforestation,

poaching activities, illegal wildlife trade, etc. In particular, Vietham Red List in 2007 identified



882 threatened, and endangered species (418 animals and 464 plants), showing an increase of
22.33% (161 species) compared to the first published Vietnam Red List in 1992 (Ministry of
Natural Resources and Environment, 2014a). In 2010, the last Javan rhino in Vietnam was found
dead with its horn hacked off in Cat Tien national park. Other species, such as bears, pangolins,

tigers, etc., are also threatened with extinction (Nuwer, 2018).

Given the severe biodiversity loss conditions due to human activities, expanding our knowledge
about interactions between humans and biodiversity loss and conservation is vital. Moreover, the
urban population is not the only major consumers of wildlife products (Davis et al., 2019; Davis,
Willemsen, Dang, O’Connor, & Glikman, 2020; Lee, Sigouin, Pinedo-Vasquez, & Nasi, 2014;
Ministry of Natural Resources and Environment, 2014b; Sexton, Nguyen, & Roberts, 2021) but
also a great potential market to finance protected areas and related conservation efforts because
they have both the desire and the financial capacity for nature-based tourism (Fredman &
Tyrvéinen, 2010; Frost, Laing, & Beeton, 2014; Thomas E Jones & Nguyen, 2021; Lundmark &
Miiller, 2010). Therefore, the current dissertation aims to investigate how the Vietnamese urban
residents’ perceptions and attitudes about biodiversity may possibly curb biodiversity loss and
support biodiversity conservation. The investigation was conducted using both qualitative (e.g.,
grounded theory, semi-structured interview) and quantitative approaches (e.g., Bayesian

Mindsponge Framework, survey).

The following section briefly describes the roles of protected areas in biodiversity conservation.
The third section briefly presents barriers that constrain the conservation effectiveness of protected
areas. The fourth section indicates the dissertation’s main question and how the research questions
can be answered. The final section summarizes the significance and contributions of this

dissertation in terms of theoretical, practical, and methodological aspects.



1.2. Biodiversity conservation through protected areas

The global biodiversity loss is attributable to various reasons, such as climate change,
deforestation, invasive species, land-use intensification, population and economic growth, and
wildlife trade (Doherty, Glen, Nimmo, Ritchie, & Dickman, 2016; Giam, 2017; Lambers, 2015;
Marques et al., 2019). Urban (2015) predicts that one-sixth of all species will become extinct if
the current acceleration of global temperature remains the same. Tropical forests that hold two-
thirds of the world’s biodiversity are severely disturbed by deforestation and forest alteration
caused by human activities. Due to these activities, disturbed areas on the global scale are found
to have 41% fewer species than undisturbed ones (Alroy, 2017). The rising international
consumption demands lead to increased land use for agriculture and subsequently drive habitat
destruction and biodiversity loss in Central and Southern America, Africa, and Asia (Margues et

al., 2019).

Many measures have been proposed and implemented for protecting biodiversity and halting
biodiversity loss, but modern scientists can deem conservation one of the most typical measures.
The International Union for Conservation of Nature (IUCN) defines conservation as “the
protection, care, management and maintenance of ecosystems, habitats, wildlife species, and
populations, within or outside of their natural environments, in order to safeguard the natural
conditions for their long-term permanence” (see https://www.iucn.org/sites/dev/files/iucn-
glossary-of-definitions_en 2021.05.pdf). Seven targets of 20 targets listed in the Aichi
Biodiversity Targets, indicated by the Convention on Biological Diversity (CBD) in the Strategic

Plan for Biodiversity 2011-2020, are directly dedicated to achieving conservation objectives.

Protected areas contribute significantly to the conservation of biodiversity worldwide by protecting

biodiversity hotspots, preventing anthropogenic threats, and sustaining the local livelihood.
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Although several nature reserves had been established locally by rulers and magnates earlier to
prevent hunting (e.g., Karpfstock mountain in 1569, the Wood of the Hague in 1576, Walton Park
in 1826), the protected area movement only started in North America, Australia, Europe, and South
Africa after the first national park was formally established and protected by Environmental
Protection Act (Holdgate, 2010). The United States founded the world’s first formal protected area
—Yosemite Grant — and national park — Yellowstone, in 1872, which had been more than 100 years
before the term “biological diversity” was first used. Then, Australia established Royal National
Park in 1879; Canada established Banff National Park in 1885; New Zealand established Tongariro

National Park in 1894; Sweden established nine national parks in 1909.

One of the primary roles of early protected areas is to protect spectacular fauna, flora, and natural
features. Until the middle of the 20™ century, the visitor influx into protected areas for recreation
demands began to accelerate, generating enormous income from nature-based tourism, especially
in developing countries. Nonetheless, soon later, the purposes of protected areas continued to be

expanded to include biodiversity conservation (Watson, Dudley, Segan, & Hockings, 2014).

Myers, Mittermeier, Mittermeier, Da Fonseca, and Kent (2000) propose a “silver bullet” strategy
identifying biodiversity hotspots for conservation priorities. They argue that the strategy is cost-
effective and practical to conserve biodiversity because around 44% of Earth’s plant species and
35% of vertebrate species are only contained in 25 hotspots comprising solely 1.4% of the Earth’s
terrestrial surface. By now, 35 biodiversity hotspots have been identified globally, including the
Indo-Burma Hotspot, where the current dissertation’s study site is located (Marchese, 2015). Later,
Bruner, Gullison, Rice, and Da Fonseca (2001) found the effectiveness of parks in protecting
biodiversity by evaluating the anthropogenic threats on 93 protected areas in 22 tropical countries.

Given that the efficacy is associated with management activities, like enforcement, boundary



demarcation, and compensation to the locals, conserving biodiversity would greatly benefit from
increased funding for protected areas management (Bruner et al., 2001; Myers et al., 2000). Such
financing can arrive from various sources, such as government subsidies, international aid,

sponsorship, tourism, etc.

More recently, protected areas are expected to meet an increasingly diverse set of environmental,
social, and economic objectives, or so-called ecosystem services (Watson et al., 2014). Besides
conservation, protected areas are also found to improve local socio-economic development and
provide ecosystem services (Bruner et al., 2001; Lubchenco, Palumbi, Gaines, & Andelman, 2003;
Postel & Thompson Jr, 2005; Scharlemann et al., 2010; Soares-Filho et al., 2010). One of the most
prominent ecosystem services protected areas provide is the enjoyment of nature. Thanks to the
service, protected areas are able to attract 8 billion visits per annum for nature-based recreation
and tourism, of which 80% are in Europe and North America. It is estimated that around $600
billion per annum of direct in-country expenditure and $250 billion per annum of consumer surplus
are generated by these visits (Balmford et al., 2015). Such income from nature-based recreation
and tourism can be reinvested into the managerial activities of protected areas, creating a

sustainable financial cycle for conservation.

Due to these purposes, effective management and expansion of protected area systems across the
globe are set as the main targets in the Aichi Biodiversity Targets. However, management and
financing problems still exist, especially in developing countries, hindering conservation

effectiveness.
1.3. Constraints in biodiversity conservation

The past several decades have seen the profound development and expansion of protected areas

worldwide (Watson et al., 2014). Since the first establishment of the world’s first national park —



Yellowstone national park — in 1872, the total area of protected areas and other effective area-
based conservation measures (OECMSs) have covered at least 16.64% (22.5 million km2) of land
and inland water ecosystems, and 7.74% (28.1 million km2) of coastal waters and the ocean
(UNEP-WCMC & IUCN, 2021). The areas of particular importance for biodiversity and
ecosystem services have been increasingly covered, with 65.5% of Key Biodiversity Areas
partially or fully protected (UNEP-WCMC & IUCN, 2021). At the 10" meeting of the Conference
of the Parties (COP10), the “Strategic Plan for Biodiversity, 2010-2020” was published with 20
Aichi Biodiversity Targets. Among 20 targets, Target 11 aims to conserve at least 17% of
terrestrial and inland water and 10% of coastal and marine areas (areas of particular importance
for biodiversity and ecosystem services) through effectively and equitably, ecologically
representative and well-connected systems of protected areas and other effective area-based
conservation measures (see https://www.cbd.int/sp/targets/). According to the “Global Diversity
Outlook 5” report of the Secretariat of the Convention on Biological Diversity (2020), Target 11

of the global coverage of protected areas has been partially achieved.

Although some progress in the size of protected areas is recorded, there is evidence that the funding
support for the operation and management of protected areas is declining (Watson et al., 2014).
This trend is even more common in developing countries, leading to ineffective management and
conservation as well as the rampant spread of “paper parks” (Bovarnick, Fernandez-Baca, Galindo,
& Negret, 2010; Geldmann, Manica, Burgess, Coad, & Balmford, 2019; Watson et al., 2014).
“Paper parks” is the concept indicating protected areas that are legally established but create
limited or no on-the-ground impacts on biodiversity conservation (Bonham, Sacayon, & Tzi, 2008;

Thur, 2010). Ineffective management of protected areas is found to be negatively associated with


https://www.cbd.int/sp/targets/

a higher deforestation rate (Francoso et al., 2015), lower diversity of tropical bird species (Cazalis

et al., 2020), and lower mammal diversity (Oberosler, Tenan, Zipkin, & Rovero, 2020).

A substantial amount of finance is, therefore, needed to maintain the operations of the emerging
and expanded protected areas in three aspects: recurrent management costs (e.g., staff salary,
training, maintenance, monitoring, and evaluation), systemwide expenses (e.g., national and
regional administration, new site selection, securing financial allocation within the political
system), and establishment costs (e.g., stakeholder consultations, biological inventories, boundary
demarcation, up-front purchase, construction). Over a decade ago, around $1 billion and $1.7
billion per year were lacking to manage all the existing protected areas in developing countries
(Bruner, Gullison, & Balmford, 2004). Bruner et al. (2001) and Bruner et al. (2004) suggest rapidly
allocating more financial resources to improve the on-the-ground management systems of

protected areas in developing countries.

In Vietnam, protected areas receive funding from the province and national government for full
operations and maintenance, while the conservation management budget may also come from
international donors, such as World Wide Fund for Nature (WWF), Fauna & Flora International
(FFI), International Labour Organization (ILO), etc. Nonetheless, there remain many constraints.
The domestic government’s subsidies are widespread but insufficient and lack priority, whereas
international aids are large but can only focus on large, site-specific projects (Bui, Pham, & Jones,
2021). Solely assuring the operation and conservation finance within the park is inadequate for
biodiversity conservation, as local people rely on the protected areas’ resources for livelihood. As
a result, tourism is endorsed by many scientists as a sustainable financing source for biodiversity
conservation in protected areas if it is well monitored and managed (Jones, Apollo, & Bui, 2021;

Whitelaw, King, & Tolkach, 2014).
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The recent escalating illegal wildlife trade also challenges the existing global protected area
systems. According to the 2020 World Wildlife Crime Report (United Nations Office on Drugs
Crime, 2020), the annual number of seizures increased drastically in the last 20 years, from 3,317
seizures made in 1999 to 20,762 seizures made in 2017. The most frequent types of seizure
incidents during 1999-2018 were mammals (23%), reptiles (21.3%), and corals (14.6%). Figure

1.2 shows the confiscated bushmeat at a trader’s house in Lam Dong Province.

Figure 1.2. Confiscated bushmeat by Lam Dong Policemen on 29" September 2020 (Vien,
2020)

The rapid expansion of illegal wildlife trade size and network is primarily driven by the increasing
demands for traditional medicines and bushmeat in urban areas of emerging countries, such as
China and Vietnam (Challender, Harrop, & MacMillan, 2015a). Protected areas can contribute to

the prevention of poaching if they are effectively managed and patrolled (Fukushima et al., 2021).

11



However, illegal wildlife trade networks are getting more complex, deliberately organized, and
increasingly involved with corrupted government agencies and law enforcers, creating more
barriers to monitoring and law enforcement (United Nations Office on Drugs Crime, 2020; Xu,

Cai, & Mackey, 2020).

Given these challenges, additional demand-side measures should be considered and taken to curb
poaching and illegal wildlife trading activities (Biggs, Courchamp, Martin, & Possingham, 2013;
Challender & MacMillan, 2014; Drury, 2011; Verissimo, Challender, & Nijman, 2012). In
Vietnam, residents of large urban centers like Ho Chi Minh, Hanoi, Hai Phong, and Hue cities,
have a high demand for bushmeat consumption due to sociocultural motives (Drury, 2011;
Olmedo, Verissimo, Challender, Dao, & Milner-Gulland, 2021; Shairp, Verissimo, Fraser,
Challender, & MacMillan, 2016). Therefore, social marketing and demarketing campaigns in
urban areas are essential to reduce or shift the demand from this commodity to other more
sustainable options (Challender & MacMillan, 2014; Verissimo, Vieira, Monteiro, Hancock, &

Nuno, 2020).
1.4. Research questions, objectives, and structure
The current dissertation is dedicated to answering the following research question (RQs):

RQ: How can we curb biodiversity loss in protected areas by involving urban residents in

biodiversity conservation?

To answer this question, a conceptual framework was developed in Chapter 6 to argue that the
involvement of urban residents in biodiversity conservation is possible to help tackle biodiversity

loss and how we can involve them. By answering this question, it is expected to provide additional
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insights into how urban residents can help ease the problems in biodiversity conservation (e.g.,

increased illegal wildlife trade and lack of finance for protected areas).

Based on the framework presented in Chapter 6 and previous literature reviewed in Chapters 2-5,

four main research objectives (RO) were developed:

ROL1: The first research objective was to review the existing literature on prominent

associations between urban humans and biodiversity and related issues for developing a

conceptual framework. Based on the conceptual framework, five following sub-questions

need to be answered to provide answers to the research question mentioned above:

1)

2)

3)

4)

5)

What are the Vietnamese urban residents’ perceptions regarding biodiversity and

biodiversity loss?

How are Vietnamese urban residents’ biodiversity perceptions (i.e., perceived
consequences of biodiversity loss) associated with the support for the prohibition of

illegal wildlife consumption?

How are Vietnamese urban residents’ biodiversity perceptions associated with the

frequency of their bushmeat consumption??

How are Vietnamese urban residents’ biodiversity perceptions associated with the

attitude toward conservation?

How are Vietnamese urban residents’ biodiversity perceptions associated with the
willingness to pay (i.e., for a specific entrance fee or biodiversity conservation) when

visiting protected areas?

RO2: The second research objective was to conduct Grounded Theory to answer Question (1).

Answering Question (1) would provide an overview of how Vietnamese urban residents

13



perceive biodiversity and biodiversity loss, paving the ground for answering Questions (2)-(5)

through survey design.

ROa3: The third research objective was to conduct the Bayesian Mindsponge Framework (BMF)
to answer Questions (2) and (3). Answering Questions (2) and (3) would explain how urban
residents can help curb biodiversity loss by endorsing illegal wildlife consumption prohibition

and reducing bushmeat consumption frequency.

RO4: The fourth research objective was to conduct the Bayesian Mindsponge Framework to
answer Questions (4) and (5). Answering Questions (4) and (5) would explain how urban
residents can help curb biodiversity loss by endorsing biodiversity conservation in protected

areas and improving potential financial sources for protected areas.

To achieve these four main ROs, the following research structure was built (see Figure 1.1). Each
research objective is coded using a corresponding color. RO1 corresponds to yellow-coded labels;
RO2 corresponds to red-coded labels; RO3 corresponds to cyan-coded labels; RO4 corresponds to

green-coded labels.

Section 4: Discussion and
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Figure 1.3: Research structure with research objectives

14



The current dissertation comprises four primary sections:

1) Literature Review
2) Methodology
3) Results

4) Discussion and Conclusion

There are five chapters in the Literature Review section (Chapters 2-6), each focusing on a
particular issue. Specifically, Chapter 2 provides a literature review of the benefits of biodiversity
to humans, and urban humans in particular, and how humans perceive biodiversity and its related
issues. It also helps define the scientific discipline to which the current dissertation belongs.
Chapter 3 summarizes the current situation of illegal wildlife trade at the global scale and in
Vietnam, identifies the weaknesses of supply-side prevention methods, and suggests how demand-
side measures in urban areas can supplement to illegal wildlife trade prevention. Chapter 4 reviews
the financing methods of protected areas and the role of tourism as a financing source. At the same
time, the chapter also highlights the importance of urban residents in financing protected areas
through paying for cultural services (e.g., nature-based tourism), especially in the rapidly
developing and urbanizing Asia Pacific region. Chapter 6 marks the end of the first section by
establishing a conceptual framework to argue how we can involve urban residents in tackling
biodiversity loss in protected areas by reducing their wildlife product consumption demand and

improving their willingness to pay when visiting protected areas.

The second section consists of three chapters (Chapters 7-9). Chapter 7 explains the Grounded
Theory procedure to qualitatively explore urban residents’ mental constructs about biodiversity

(or perceptions about biodiversity and its connotations).
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Chapter 8 describes the data collected in a survey collection that was designed based on the first
study’s findings. The dataset is valuable for answering questions in the current dissertation and
can also be employed to examine many other interactions between urban humans and biodiversity
concepts. The dataset has been peer-reviewed and published by MIT Data Intelligence

(https://direct.mit.edu/dint/article/3/4/578/107428/Multifaceted-Interactions-between-Urban-

Humans-and) (Nguyen, 2021).

Chapter 9 proposes the Bayesian mindsponge framework as a potential analytical approach to
studying complex and dynamic psychological and behavioral issues. The analysis procedure used
to perform the dissertation’s second and third studies is also presented in Chapter 9. The method
has been peer-reviewed and published as a method article in MethodsX

(https://www.sciencedirect.com/science/article/pii/S2215016122001881) (Nguyen, La, Le, &

Vuong, 2022b) and a methodological book (https://sciendo.com/book/9788367405119) (Nguyen,

La, Le, & Vuong, 2022a).

Three chapters (Chapters 10-12) in the third section present the findings of this dissertation’s
studies. Chapter 10 shows the coded responses of interviewees about the mental constructs of

biodiversity. The findings are under the second round of peer review in SN Social Sciences.

Chapter 11 presents the variable selection, model construction, and computed results of the second
study, which examines the effects of perceived biodiversity loss consequences on the attitude
towards illegal wildlife consumption prohibition and bushmeat consumption frequency. The
findings have been peer-reviewed and published by Conservation Science and Practice

(https://conbio.onlinelibrary.wiley.com/doi/10.1111/csp2.12822), a journal of the Society for

Conservation Biology (Nguyen & Jones, 2022).
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Chapter 12 displays the variable selection, model construction, and computed results of the third
study, which examines how perceived biodiversity loss consequences affect the endorsement of
conservation in protected areas and willingness to pay at the protected area (for entrance fees and
conservation). The findings have been peer-reviewed and published by Humanities and Social

Sciences Communications (https://www.nature.com/articles/s41599-022-01441-9), a journal of

Nature Portfolio (Nguyen & Jones, 2022).

The last section, also the final chapter (Chapter 13), summarizes the findings and values of the
dataset and three studies and discusses how we can involve urban humans in biodiversity
conservation in protected areas based on insights generated from the results. This section also

provides answers to the research question mentioned above.
1.5. Research significance and contributions

The current dissertation has several contributions in terms of theoretical, practical, and

methodological aspects. Such contributions are listed as follows:
Theoretical contributions

- Establish the conceptual frameworks to involve urban residents in tackling biodiversity
loss through reducing wildlife product consumption demand and increasing the possible

finance for protected areas.

- Provide an in-depth understanding of biodiversity mental constructs of urban residents in

an Asian developing country.

- Employ the mindsponge mechanism to explain the psychology and behaviors related to

biodiversity and conservation of urban Vietnamese people.
Practical contributions
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Provide open resources (e.g., dataset) for further studies to examine the interactions

between urban humans and biodiversity concepts.

Provide insights for enhancing the effectiveness of social marketing and demarketing
programs, public awareness-raising campaigns, educational activities, and pro-
environmental entertaining platforms (e.g., commercial games), which eventually
contribute to biodiversity conservation (e.g., illegal wildlife consumption reduction,

increased finance for protected areas).

Methodological contributions

Extend the BMF by explaining the advantages of Bayesian inference and the mindsponge
mechanism and how they are well-matched with each other in studying psychological and

behavioral issues.

Apply BMF to examine the associations between urban people’s biodiversity loss
perceptions and conservation-related attitudes (e.g., endorsement of illegal wildlife
consumption prohibition, endorsement of conservation in protected areas) and behavior

(e.g., bushmeat consumption frequency).
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Chapter 2:

Biodiversity and urban humans
2.1. Biodiversity and its values to the ecosystem and human

Humans are part of nature, and a healthy ecosystem supports a healthy society. The degree of
biodiversity in various aspects influences human well-being, from nutrition to disease prevention
(World Health Organization, 2015). In general, biodiversity benefits humanity in several primary
ways. Biodiversity helps sustain fertile environments (such as soil) and provides genetic resources
for all species we harvest for food. Biodiversity is vital for traditional medicines as well as new
biomedical research. Natural biodiversity keeps the balance of the structure and functions of
ecosystems, where human activities, whether intentional or accidental, may disrupt this delicate
harmony and may lead to the emergence of dangerous pathogens. Biodiversity is also linked to
various economic aspects of human society (The World Bank, 2022a). Additionally, there are
existence values of many species that we subjectively appreciate (usually species that humans
deem to be charismatic or aesthetically pleasing). More benefits of biodiversity toward ecosystems
and humans will be presented in more detail below. However, looking at the existing definitions

and frameworks of biodiversity is necessary to understand this complex relationship.

The definition of biodiversity is myriad. According to the Stanford Encyclopedia of Philosophy
(Faith, 2021), the term “biodiversity,” which was heralded by a symposium in 1986 and a follow-
up book Biodiversity (Ehrenfeld, 1988), is a short form of “biological diversity” or “biotic
diversity.” Biological diversity is a term appearing early, as in the book A Different Kind of
Country by Raymond F. Dasmann in 1968 (Dasmann, 1968). Still, the term had not been used
commonly in scientific contexts until the 1980s, when Thomas Lovejoy, a biologist in the World

Wildlife Fund, presented the term and concept in Conservation Biology: An Evolutionary-
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Ecological Perspective. Around this time, the matter of biodiversity loss began to receive more
attention in the scientific community. Evolutionist Ernst Mayr wrote about the perception of
biodiversity in relation to biological science in his book The growth of biological thought: diversity,
evolution, and inheritance in 1982 that almost all biological processes and phenomena involve
diversity (Mayr, 1982). Biologist Edward O. Wilson expressed in 1988 that the diversity of life
forms can be seen as the greatest wonder on Earth (Wilson, 1988). The shift of attention to
biodiversity conservation and discussions around the concept was driven by changes in the 1930s
and 1940s, when Charles Darwin’s theory of evolution was confirmed and became widely
accepted among biologists, improving understanding and facilitating consensus on the concept of

species (Franco, 2013).

The two most inclusive and widely used definitions might be the definitions employed by the
Parties to the Convention on Biological Diversity (CBD) and IPBES. Both definitions explicitly
emphasize the variability feature of biodiversity. Mace, Norris, and Fitter (2012) recommend using
the Convention on Biological Diversity (2006)’s definition due to its common usage, policy status,
and inclusiveness: “the variability among living organisms from all sources including, inter alia,
terrestrial, marine and other aquatic ecosystems and the ecological complexes of which they are
part; this includes diversity within species, between species and of ecosystems.” Not only do the
definitions of biodiversity vary across different disciplines, but they also vary quite significantly
among high-profile ecologists (Holt, 2006). This is a perception problem. In other words, people
put different values on the concept of “biodiversity” in their own minds. Thus, it is essential to
note that while the majority may share the same values of biodiversity based on quantifiable

parameters, what it really means to each person is determined by one’s own subjective perception.

20



Therefore, people with different backgrounds may have different mental constructs about

biodiversity, or perceptions of biodiversity and its connotations.

Research on biodiversity and ecosystem functioning began around the 1990s, and the related
research agenda on biodiversity and ecosystem services was later formed to study how ecosystems
benefit humanity (Perrings, Folke, & Méler, 1992). A review by Cardinale et al. (2012) of studies
on how biodiversity affects humanity summarizes several major points in the research landscape.

According to their review, there are six consensus points on biodiversity and ecosystem functions:

1. Biodiversity loss reduces the efficiency of capturing biologically essential resources,
biomass production, decomposition, and recycling of biologically important nutrients
within the ecosystem.

2. Biodiversity improves the long-term stability of ecological functions.

3. The effect of biodiversity on any single ecosystem function is nonlinear and saturating, so
changes in the ecosystem accelerate as biodiversity loss increases.

4. Ecosystems with greater diversity are more productive since they contain more important
species that improve the ecosystem’s productivity.

5. Biodiversity loss across tropic levels is more likely to affect ecosystem functions than
biodiversity loss within trophic levels.

6. Extinction can result in a wide range of impacts on ecosystem functions because the scale

of those functions is greatly influenced by the functional features of species.

Biodiversity’s definition is multiplex, especially when putting it in an ecological system.
Confusion about terminology and concepts while assessing how biodiversity and ecosystems affect
humans can be an obstacle to policymaking. Thus, it is helpful to present clear concepts of the

terms. There are two main approaches to the relationship between biodiversity and ecosystem
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services: one is to treat biodiversity and ecosystem services synonymously, implying that
enhancing either will benefit both (The Economics of Ecosystems and Biodiversity, 2010). One is
to treat biodiversity as an ecosystem service, emphasizing the intrinsic value of biodiversity. The
former view tends to only focus on the ecological functional roles of biodiversity, whereas the
latter tends to only focus on certain species. Considering the complex interactions within
ecological processes underlying the observable ecosystem services (Carpenter et al., 2009), a
multilayered relationship model proposed by Mace et al. (2012) can help reduce confusion by
categorizing biodiversity’s different roles: 1) as a regulator of ecosystem processes, ii) as a final
ecosystem service, and iii) as a good. The classification has later become foundational

categorization for studying and interpreting biodiversity and ecological system issues.

Following this multilayered relationship model, regarding the first role (biodiversity as a regulator
of ecosystem processes), an analysis of 446 measures of biodiversity on 50 years of experimental
work confirmed that biodiversity is positively associated with improved ecosystem functions
(Balvanera et al., 2006). A review of scientific literature also shows consensus on this association,
with clear concerns about the impacts of species loss and disturbance due to human activities on
the ecosystem processes (Hooper et al., 2005). For example, the biodiversity in soils was identified
as a critical driver for soil-related ecosystem services in many aspects, such as microbial
communities’ organic matter processing and soil biota’s involvement in biochemical cycles (Smith

etal., 2015).

Regarding the second role (biodiversity as a final ecosystem service), genetic diversity benefits
medicinal research and improvement for crops and livestock. For example, traditional medicine
practices heavily rely on the abundance of wild species, and modern medicines also require

bioresources such as bioactive compounds extracted from non-human organisms (Alves & Rosa,
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2007). In particular, considering the negative impacts of climate change on agriculture,
diversification of crop and livestock varieties can increase their tolerance against climatic stresses
as well as their ability to fight against pests and diseases outbreaks due to climate change (Rojas-

Downing, Nejadhashemi, Harrigan, & Woznicki, 2017).

Regarding the third role (biodiversity as a good), the diversity of organisms is value being directly
appreciated by humans, including aesthetic, recreational, cultural, or spiritual values. For example,
biodiversity is linked to the perceived beauty of nature (Kiester, 1996) and local bio-cultural

heritage (Rotherham, 2015).

Regarding studies on the relationship between human health and biodiversity, disciplines approach
the issue differently. While many studies generally show positive associations, there are those that
state the opposite. Overall, the evidence so far has been inconclusive in identifying the exact
beneficial role of biodiversity toward human health (Lovell, Wheeler, Higgins, Irvine, &

Depledge, 2014).

Exposure to nature is generally found to be beneficial for humans’ mental health (Bratman,
Hamilton, & Daily, 2012), while environmental degradation has the opposite effect (Speldewinde,
Cook, Davies, & Weinstein, 2009). Most research on this topic did not deeply examine the
variation in environmental characteristics, so the connection to biodiversity is still unclear. Based
on this limitation, Clark et al. (2014) propose that the effects of biodiversity on human health can
be either direct or through more complex cultural pathways, including three steps of cultural goods,
cultural values, and human well-being, respectively. Clark et al. present four corresponding stages
along the cultural pathway to emphasize why biodiversity conservation is necessary: i) biodiversity
loss will reduce the availability of cultural goods, ii) fewer cultural goods provide less opportunity

to realize and place cultural values, iii) having fewer opportunities to realize and place cultural
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values can negatively affect human well-being, and iv) reduced well-being can be detrimental to

human health.
2.2. Biodiversity and urban humans

Urbanization is an undeniable tendency of modern human society. While there have been great
efforts to make urban environments more ecologically sustainable, it is still a long way to achieve
that goal. A city not only consists of artificial elements, but countless other organisms also live in
urban environments besides humans. And although the ecological characteristics of urban
environments are different to various degrees compared to natural environments, the interactions
among species, including humans, are still complex. As biodiversity affects humans’ well-being
and living activities in general contexts, urban biodiversity is also an important factor for urban
people’s livelihood. This includes aspects such as urban green space and nature-based
entertainment. Additionally, not only the local urban biodiversity affects urban people, but the
biodiversity of other regions also affects local people’s lives, considering today’s national and
global transportation and intercommunication capacity. This includes aspects such as trading and

consumption of nature-based goods, green tourism, environmental education, etc.

The benefit of urban green spaces to humans is a widely studied subject with reasonable evidence
of their positive roles on urban ecosystems, human physical and psychological well-being, and
economic aspects within cities (Farinha-Marques, Lameiras, Fernandes, Silva, & Guilherme,
2011). Ecosystem services in urban areas are not only beneficial ecologically and socially, as
commonly known, but they can also provide monetary benefits through various pathways such as
material processes or improving welfare (EImqvist et al., 2015). A study on park users finds that
biodiversity is the major predictor of urban green space’s psychological restorative effects (Wood

etal., 2018). As other examples of urban biodiversity’s role in public health, Walters (2004) finds
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that the decline of species diversity can increase disease carriers such as mice and chipmunks.
Mills et al. (2019) propose that the diversity of urban microbiota is positively associated with urban
humans health. The biodiversity benefits can come from green spaces, including private gardens,
especially with a “wildlife-friendly” management approach (Goddard, Dougill, & Benton, 2010).
On the importance of urban biodiversity, Dearborn and Kark (2010) present seven motivations for
corresponding conservation efforts: “preserving local biodiversity, creating stepping stones to non-
urban habitat, understanding and facilitating responses to environmental change, conducting
environmental education, providing ecosystem services, fulfilling ethical responsibilities, and

improving human well-being.”

Regarding research on the relationship between biodiversity and ecosystem services in urban areas,
Ziter (2015) conducts a review of studies indexed in the Web of Science database and finds some
remarkable issues: the majority of studies “were conducted in western, developed countries, and
typically assessed a single service in a single city — largely ignoring ecosystem services’ synergies
and tradeoffs, and cross-city comparisons.” Research also mainly focused on weather and climate-
related regulating services, while attention to cultural services was insufficient. It is also worth
noting that in urban biodiversity conservation research, while it is true that ecosystems of artificial
landscapes are different from natural or semi-natural remnants, we still should not only focus on
relict habitats and native species but rather consider the whole urban setting, including distinct

urban ecosystems with nonnative species (Kowarik, 2011).

In addition to the benefits that urban biodiversity provides, urban people also benefit from the
biodiversity of areas beyond their cities, as presented in the above section about biodiversity’s
benefits to humanity in general. Given the benefits that urban people receive from the biodiversity

within and beyond urban areas, it is necessary to involve urban humans in biodiversity
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conservation endeavors to avoid the tragedy of the commons. Moreover, urban areas are the
hotspots in terms of both human population and activities, with a high concentration of capital as
well as consumption demands. Thus, if the psychology and behaviors of urban residents towards
biodiversity can be well understood, it will help generate insights for reducing consumption
demands leading to biodiversity loss and increasing financial resources for conservation efforts

(e.g., in protected areas and public parks).
2.3. Conservation social sciences

The consensus on biodiversity conservation is clear from the rich literature on the relationship
between biodiversity and humanity. Researchers have been trying to tackle biodiversity loss from
various disciplines. Conservation science incorporates conservation biology (a concept often
associated with biologist Michael Soulé) into many human dimensions, forming an
interdisciplinary field aiming at studying environmental conservation and management (Kareiva
& Marvier, 2012). Given the impacts of socioeconomic and cultural factors on conservation
practices, conservation science employs a broad range of theories and approaches to different
social aspects such as economics, governance, culture, and individual psychology. Studies using a
social science approach for improving conservation efforts are later grouped under the recently

emerging field: conservation social sciences.

According to Bennett, Roth, Klain, Chan, Christie, et al. (2017), conservation social science
focuses on human dimensions of conservation, and the concept is closely related to or overlaps
with other existing terms, such as environmental social science, human dimensions of natural
resource management, social-ecological systems, and environmental humanities. Bennett, Roth,
Klain, Chan, Christie, et al. (2017) also categorized conservation social science into three main

groups: classic fields (e.g., environmental anthropology, environmental psychology,
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environmental economics, etc.), applied fields (e.g., conservation education, conservation law,

etc.), and interdisciplinary fields (e.g., political ecology, human ecology, etc.).

Social conservation science is highly interdisciplinary. Therefore, insights from social science
research can be incorporated into all conservation planning and implementation stages.
Information exchange and collaboration between social and natural scientists are also very
important (Bennett, Roth, Klain, Chan, Clark, et al., 2017). Regarding the current landscape of
conservation science, there is a concern that incorporating social sciences is viewed only as a
means for justifying and promoting status quo conservation practices (Bennett & Roth, 2019). To
avoid treating social conservation science at its superficial level, Chua et al. (2020) suggest the
following ways to improve the relationship between conservation and social science: “[...] through
careful use of proxies as bridging devices, through the creation of new, shared spaces, and through
a willingness to destabilize and overhaul status quos. This demands an open-ended, unavoidably
political commitment to critical reflexivity and self-transformation on the part of both

conservationists and social scientists.”

Bennett, Roth, Klain, Chan, Christie, et al. (2017) classify conservation social sciences into 18
categories, although many might overlap. Among these categories, environmental and
conservation psychology focuses on humans’ thoughts and behaviors regarding natural and
conservation-related topics. Having insights into the individuals’ thoughts and behaviors towards
a particular conservation initiative, management action, and consumer behavior can help enhance
the effectiveness of marketing campaigns, management strategies, and policymaking (Bennett,

Roth, Klain, Chan, Clark, et al., 2017).

Considering the characteristics of conservation social sciences, studying the psychology and

behaviors of urban people towards biodiversity can be deemed to belong to the field. Moreover,
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studying how to involve urban residents in biodiversity conservation in protected areas can be
considered a bridge for “mutual transformation” or “transformative dialogue” between social

sciences and conservation sciences (Chua et al., 2020).
2.4. Humans’ perceptions of biodiversity

Conservation effectiveness can be improved by understanding residents’ perceptions, attitudes,
and behaviors, so it is essential to understand the public’s perceptions related to biodiversity and
conservation. As for urban residents, there are two main reasons why knowing their mental
constructs about biodiversity is beneficial. By saying “mental constructs,” it is to indicate people’s
own perceptions about biodiversity and their connotations relating to other concepts (e.g.,

conservation). Such indication is adopted from the study of Fischer and Young (2007).

Reasons for the existence of the illegal wildlife trade, one of the world’s largest illegitimate
businesses, are myriad (Wyler & Sheikh, 2013). Wildlife is primarily traded for medicines, luxury
goods, cultural purposes, and petting (Scheffers, Oliveira, Lamb, & Edwards, 2019). Despite
multiple policies and regulations implemented, wildlife trading intensity for these products is still
rising. Illegal trading’s continuous expansion is largely attributable to the growing price and
demand for wildlife products and utilities in urban markets (Challender, Harrop, & MacMillan,
2015b; Zhang & Yin, 2014). Thus, understanding the mental constructs of urban residents about
biodiversity (loss) might ease the policymaking and prevention programs that cut down wildlife

consumption demand in urban areas.

Exploring urban residents’ mental constructs also provides valuable information for policymaking
and management in another aspect of biodiversity conservation: nature-based tourism. Among the
benefits of biodiversity, improving human health and well-being through cultural pathways is one

of the most valuable merits (Clark et al., 2014). By interacting with nature or immersing in a natural
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environment, humans might have lower risks of mental illness and increased happiness. Such
merits of biodiversity might lead to the increasing demand for nature-based tourism in protected
areas globally, which might, in turn, generate sustainable finance for biodiversity conservation
(Balmford et al., 2009; Chung, Dietz, & Liu, 2018; Tapper, 2006). Specifically, Khai and Yabe
(2014) find that urban residents in the Mekong Delta (Vietnam) are willing to pay approximately
$11 million per year for biodiversity conservation. However, the ideal interaction between tourism
and biodiversity conservation can only be obtained with appropriate management and regulation
strategies (Chung et al., 2018). Given that a great part of nature-based tourism’s demand derives
from urban areas (Fredman & Tyrvainen, 2010; Karanth & DeFries, 2011; Lundmark & Miiller,
2010), it is reasonable to examine the future visitors’ perceptions towards biodiversity (loss) for

better monitoring, management, and regulation in protected areas.

Previous studies have examined the public views and knowledge regarding biodiversity and
biodiversity-related issues. Those studies can be classified into two types. The first type attempts
to quantify individuals’ knowledge and perceptions through established scales (Hunter & Brehm,
2003; Kaltenborn, Gundersen, Stange, Hagen, & Skogen, 2016), whereas the second type aims to
explore individuals’ perceptions through conceptual constructs (or mental constructs) (Bakhtiari,
Jacobsen, Strange, & Helles, 2014; Fischer & Young, 2007). The second type (exploring
perceptions through conceptual constructs) is more appropriate to the current dissertation since it
can provide a deep understanding of how Vietnamese urban people perceive biodiversity and its

related connotations.

Various other studies advocate that lay persons can acquire rich and deep perceptions of
biodiversity in spite of their limited scientific knowledge about the terms (Buijs, Fischer, Rink, &

Young, 2008; Nisiforou & Charalambides, 2012; Sekercioglu, 2012; Tonin & Lucaroni, 2017).
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Scientists find that heterogeneity, naturalness, peacefulness, richness, and wilderness are primary
attributes that are usually attached to the biodiversity concept (Bakhtiari et al., 2014; Dandy et al.,
2012; Fischer & Young, 2007). Muratet, Pellegrini, Dufour, Arrif, and Chiron (2015) reveal that
“plant species richness is mainly appreciated for the beauty and sense of well-being it provides,”
while a study on farmers’ perceptions towards biodiversity find that spirituality and emotions are
also linked to biodiversity (Kelemen et al., 2013). Besides these notions, the general public

associates biodiversity with the natural balance, food chains, and the interactions between humans

and nature (Fischer & Young, 2007).

Not only do scientists attempt to explore the normative attributes of biodiversity in lay persons’
perceptions, but they also utilize scientific definition’s classification to categorize the mental
constructs. For example, the biodiversity classification proposed by Mace et al. (2012) is also
employed in interpreting the mental constructs of the public about biodiversity by Bakhtiari et al.
(2014). Particularly, using the qualitative data acquired from interviews and focus group
discussions with local laypeople, they categorize individuals’ perceptions about forest biodiversity

as i) a good in itself and ii) a regulator of the ecosystem.

Several studies have been conducted to explore the mental constructs of the general public
regarding biodiversity. However, those studies are mainly about the residents living near a forest
or protected area. Even though Muratet et al. (2015)’s investigation was conducted among urban
park users, its scope is not particularly about biodiversity, but plant species richness. Additionally,
most of the studies were in developed Western countries, so little is known about the public’s
perceptions of other countries, especially those with different cultural values (Vuong & Napier,

2015) and economic conditions (Christie, Fazey, Cooper, Hyde, & Kenter, 2012; Nguyen, Le, et
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al., 2021). For these reasons, the first study in this dissertation aims to examine the perceptions

towards biodiversity and biodiversity loss of Vietnamese urban residents.
2.5. Chapter Summary

This chapter reviews major definitions and frameworks of biodiversity. Biodiversity has
indispensable roles in the functions of ecosystems, so it greatly affects humans in general and
urban humans in particular. Besides, the chapter also implies the scientific discipline to which the
dissertation belongs: conservation social sciences. This discipline focuses on studying the human-
related aspects in conservation. To improve conservation effectiveness, understanding the
perception of humans is necessary. However, little has been known about the urban residents’
perceptions of biodiversity and its connotations, especially those from developing countries like

Vietnam. As a result, the research objective of the first study in this dissertation is proposed.
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Chapter 3:

Urban demand-induced illegal wildlife trade
3.1. lllegal wildlife trade

Humans have been harvesting wild plants and catching wild animals throughout our history. While
the word “wildlife” often refers to animals (especially mammals), in this context (or dissertation),
it should include all fauna, flora, as well as others (e.g., fungi). We use wildlife products such as
food (e.g., cereal, vegetables), transportation (e.g., horses, camels), ornaments (e.g., orchids,
seashells), pets (e.g., dogs, cats), and many other purposes. The consumption and trading of
wildlife products are a natural part of the interactions between other species and humans. However,
humans’ wildlife use can also be unsustainable, with early examples including large-scale wildlife
product consumption during the Roman Empire (Hughes, 2003). Harmful exploitation of wildlife
is a significant threat to biodiversity and is thus deemed illegal in many law systems to conserve
such valuable resources. Besides various other negative impacts of biodiversity loss, uncontrolled
wildlife trade can also bring serious health risks such as zoonotic diseases. The devastating

COVID-19 pandemic is a dreadful reminder for humanity (Borzée et al., 2020).

The wildlife trade is worth billions of dollars annually, but in places where trade occurs, species
abundance can decline by more than 60%, indicating a dangerous risk of extinction (Morton,
Scheffers, Haugaasen, & Edwards, 2021). ‘t Sas-Rolfes, Challender, Hinsley, Verissimo, and

Milner-Gulland (2019) summarize several other vital points on illegal wildlife trade:
1) itis associated with biodiversity loss and other social problems;

2) unsustainable exploitation is especially concerning for rare or charismatic species;
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3) illegal trade that is deemed socially legitimate by involving actors is a huge challenge for

policymakers;

4) the illegal wildlife trade systems are complex, accurate information is difficult to collect,

and quantification is challenging.

Additionally, ‘t Sas-Rolfes et al. (2019) also point out that illegal wildlife trade on the national
scale (such as bushmeat) often involves few actors and is context-based. Meanwhile, the trade
chains from supply to consumption on the international scale involve many intermediate actors.
Unsustainable wildlife trade is a major problem for conservation in Asia, with major exporters
being Malaysia, Vietnam, Indonesia, and China, and their major importers are the European Union

and Japan (Nijman, 2010).

Early wildlife trade research approaches focused on economic aspects, influenced by theories such
as Garret Hardin’s “Tragedy of the Commons” (Hardin, 1968). From the last decades of the 20"
century, research on the matter became more interdisciplinary, including the extension and
incorporation of many other fields such as criminology, anthropology, and psychology. Several

examples of such diverse approaches are briefly presented as follows.

Baker et al. (2013) address the issue of animal welfare and ethics in wildlife trade — a topic still
not well studied. Humans’ treatment of wildlife is also examined through the moral concept of
compassion (Wallach, Bekoff, Batavia, Nelson, & Ramp, 2018). Regarding the aspect of
subjective perception, Courchamp et al. (2006) argue that the way humans place exaggerated value
on rarity further increases the exploitation of rare species, creating reinforcing loops that push
those species toward extinction. This phenomenon is defined as the anthropogenic Allee effect. In

the modern world, wildlife trafficking crime can be conducted over the Internet, requiring
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corresponding new research directions to properly investigate emerging illegal activities that

capitalize on digital advancement (Lavorgna, 2014).

In the 2020 report of the United Nations Office on Drugs Crime (2020), the share of all seizure
incidents from 1999 to 2018 by main taxonomic groups from high to low is as follows: mammals
(23%), reptiles (21.3%), coral (14.6%), plants (14.3%), etc. Regarding the share of type of wildlife
among total seizures, rosewood and elephants are the two most dominant categories. According to
the report, organized crime uses strategies such as exploiting weak legislation in certain countries,
shifting to alternative species with similar values, utilizing online platforms like social media, and
captive breeding. Illegal trading is also facilitated by bribery that capitalizes on corruption by

government officials, the military, and the police.

While there is no exact universal definition for wildlife crime due to differences among national
laws about the matter, the Convention on International Trade in Endangered Species of Wild Fauna
and Flora (CITES) offers a framework to protect wildlife through international cooperation to
monitor and manage wildlife trading activities. CITES holds a crucial role in wildlife trade global
governance, aiming to ensure that trading activities of wild organisms’ specimens do not
negatively affect species’ survival. As of February 2022, CITES had 184 Parties (member states
or regional economic integration organizations). However, the effectiveness and legitimacy of
CITES are open questions (Hutton & Dickson, 2000). An analysis from the CITES database
reveals that from 1975 to 2014, the total yearly trading (legal and illegal) of whole-organism
equivalents increased from 25 million to 100 million. Still, data from CITES has the problem of
inconsistency due to differences in measurement and legality, as well as misreporting and

nonreporting (Harfoot et al., 2018).
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Mitigation measures can be categorized into three categories corresponding to three groups of
actors: supply-side, transactional, and demand-side (‘t Sas-Rolfes et al., 2019). Respectively, each
type of countermeasure aims to reduce illegal activities involving harvesters (e.g., poachers), trade
enablers (e.g., smugglers), and consumers. Supply-side and transactional countermeasures are
often done through top-down regulation, while perception change is the main factor in demand-
side countermeasures. From 2010 to 2016, the World Bank estimates that the total funding for
combating illegal wildlife trade in Africa and Asia was USD 1.3 billion (World Bank Group,
2016). Trade activities of wildlife products, just like with many other products, are driven by
people’s demands. For example, the bushmeat trade is found to be fueled by the increasing
consumption demand of urban people that is growing in terms of population and wealth (East,
Kimpel, Milner-Gulland, & Rowcliffe, 2005). In the case of Vietnam presented below, the target
of the investigation is within-nation consumption of wildlife products where the supply chain has

few middle actors. Thus, the focus is mostly on supply-side and demand-side countermeasures.

Illegal and excessive exploitation of biological resources is one of the leading causes that directly
drive the severe biodiversity degradation in Vietnam. Approximately 3,000 tons of wildlife and
wildlife products are transferred in and out of Vietham annually, with only a minimal proportion
(3%) intercepted (Dang & Dang, 20210; Ngoc & Wyatt, 2013). In 2010, the government
confiscated over 34 tons of 13,000 wild animals from illegal traders (Ministry of Natural Resources
and Environment, 2014b). Nguyen estimates that the total revenue from illegal wildlife trade in
2000 was $67 million, 12 times higher than the total amount of legal wildlife trade ($5.5 million)
(Van Song, 2008). It is also calculated that half of the transaction is for domestic consumption,
mostly in urban areas (Ngoc & Wyatt, 2013). Vietnam’s persistent and even expanding illegal

wildlife trading network derives mainly from the human-centered mindset towards the diverse
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ecosystem, historical consumption of wildlife, and inadequate environmental legislation system

(Ngoc & Wyatt, 2013).
3.2. Supply-side countermeasures
3.2.1. General situation

Supply-side countermeasures can restrict harvesting activities or provide incentives for not
harvesting. The measures can target specific areas or specific species that need protection.
Protected area is a common concept in environmental conservation that helps safeguard
biodiversity against unsustainable wildlife exploitation. As of February 2022, according to the
World Database on Protected Areas, the total number of protected areas is nearly 270000 in over
245 countries and territories (UNEP-WCMC, 2022a). However, support for protected areas is
declining, and there are low political commitments to maintain and improve protection
effectiveness, as only about 20-50% of protected areas are effectively managed (Watson et al.,
2014). An analysis of over 8000 assessments of protected area management pointed out that 40%
showed major deficiencies, with the weakest aspects being community benefit programs,
resourcing, and management evaluation (Leverington, Costa, Pavese, Lisle, & Hockings, 2010).
A recent study examining management reports from over 2000 protected areas showed that less

than a quarter of them had adequate staffing and budget (Coad et al., 2019).

Providing community-based incentives is one of the approaches for controlling activities related
to the supply of wildlife trade. For example, a study in Namibia found that trophy hunting and
tourism generate revenues for local communities and private operators, increasing the value of
wildlife as a land-use option and thus supporting conservation (Naidoo et al., 2016). Policies
allowing controlled trophy hunting can provide economic incentives for protecting wild animals

and their habitats. Additionally, international hunters prefer areas with abundant non-target
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wildlife and hunting programs benefiting local people, and they are willing to pay more if the
revenues come to local communities rather than governmental bodies (Fischer, Tibebe

Weldesemaet, Czajkowski, Tadie, & Hanley, 2015).

Supply-side restrictions can support biodiversity conservation efforts and benefit local people, but
good governance is crucial for such projects to be effective (Roe et al., 2015). Alternative supply-
side measures include conducting sustainable artificial cultivation like ranching, farming, and
captive breeding to create cheaper substitutes for illegal wildlife products, thus aiming to decrease
unsustainable harvesting (Bulte & Damania, 2005). However, such measures must be carefully
researched and employed since they can negatively affect local wild species’ populations

(Williams, Jones, Annewandter, & Gibbons, 2014).

Supply-side measurements alone may be ineffective due to how demand drives the trading process.
The socioeconomic factors of residents also determine their behaviors toward wild resources. For
example, the effects of anti-poaching policies that restrict supply can be weakened because the
value perception of rarity makes people become willing to pay an even higher price for wildlife
goods (Chen, 2016). Demands from foreign markets, internal corruption, and poverty contribute

to the degree of poaching activities (Nuwer, 2018; United Nations Office on Drugs Crime, 2020).
3.2.2. Vietnam’s situation

The Vietnamese government has demonstrated a great commitment to biodiversity protection and
conservation by implementing national strategic plans, programs, and initiatives (Ministry of
Natural Resources and Environment, 2014b). Since participating in the Convention on Biological
Diversity in 1994, Vietnam has undertaken actions to conserve biodiversity by implementing
National Biodiversity Action Plans (NBAP). The latest NBAP, with strategic plans for 2020 and

a vision for 2030, was approved by the Prime Minister in 2014. Effective conservation of wildlife
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and endangered, rare, and precious species is considered one of five key targets of the plan

(Ministry of Natural Resources and Environment, 2014b). The government also released Decree

32/2006/ND-CP and Decree 82/2006/ND-CP to prohibit the harvest, trade, use, and consumption

of all protected species (Shairp et al., 2016).

However, efforts controlling the supply side in the wildlife trade network (e.g., enforcement and

farmed wildmeat) seem to be ineffective due to several reasons:

1)

2)

3)

4)

5)

6)

7)

8)

the wildlife protection policies are slowly and inadequately implemented and enforced;

resources for monitoring and law enforcement (e.g., manpower, finance, equipment) are

insufficient;

the deficiency in the governmental system (e.g., corruption, bureaucracy) hinders

protection efforts (Van Song, 2008);

the cooperation among agencies, organizations, and countries is lax (Challender &

MacMillan, 2014);
the socio-economic problem (e.qg., crippling poverty) in source areas is still not resolved,;

the illegal wildlife trading network has been more deliberately organized using social

media to avoid enforcers’ monitoring and inspection (Ngoc, 2020);

poached wildmeat’s low cost and sociocultural values make it preferable to farmed

substitutes (Brooks, Roberton, & Bell, 2010; Drury, 2009);

wildlife farming depends on wild populations for restocking, resulting in the laundering of

illegal wildlife products (Tensen, 2016).

38



3.3. Demand-side countermeasures
3.3.1. General situation

The attention to demand-side countermeasures for unsustainable wildlife trade started early in the
1970s (Arthur & Wilson, 1979). Demand-side measures can be legal restrictions (e.g., purchase or
consumption bans) or influences on behavior change (e.g., through education and public
communication). The legal restriction approach shares similarities with common supply-side
measures. However, demand-side measures often focus on the approach of voluntary behavior
change through campaigns to raise public awareness on the negative impacts of wildlife
consumption. This type of approach aims to shift people’s perceptions of wildlife products, as well

as provide information about alternative products that are more ecologically friendly.

Verissimo and Wan (2018) resent the main issues regarding demand-reduction campaigns. There
are taxonomic biases in demand-reduction campaigns, as the species involved are usually
mammals (e.g., rhino horn, elephant ivory, tiger bone, pangolin scales), with the addition of sharks
(e.g., shark fin consumption). Nonetheless, while plant trade is a major concern, according to
CITES, plants are largely ignored in these campaigns compared to charismatic and familiar
animals. Campaigns’ content mainly focuses on strategies and outputs, with little attention to
outcomes and impacts. Verissimo and Wan (2018) refer to outputs as information on the
implementation and use of previously described strategies, whereas evidence of specific changes
in the target audience is considered outcomes. The provided information is heavily anecdotal,
holding a high risk of bias. Due to the complexity of the addressed issues as well as barriers to
accurate impact assessment, the effectiveness of such demand-reduction campaigns is unclear.

There are also shortfalls regarding appropriate application of behavioral theories.
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Collecting data on demand for illegal products is also a problem. Consumption of wildlife
products, especially those involving illegal trade, is a socially sensitive topic, requiring
conservation scientists to have proper strategies and techniques to avoid biased responses (Ibbett,
Jones, & St John, 2021). This aspect is even more critical considering the “face-saving” cultural
tendency in many Asian societies. Overall, interventions involving behavior change can influence
pro-environmental decisions, but still, this is a complex matter (Byerly et al., 2018). People’s
consumption behaviors are based on reasoning using three main components of attitude, subjective
norms, and perceived behavioral control that results in the corresponding behavioral intentions, as
suggested by the Theory of Planned Behavior (Ajzen, 1991). Decision-making regarding wildlife
product consumption is a multiplex process; thus, its underlying psychological mechanisms should
be examined deeper with the information processing approach (Lindsay & Norman, 1972; M.-H.

Nguyen, La, et al., 2022b).
3.3.2. Vietnam’s situation

Given the aforementioned difficulties with supply-side measures in Vietnam, many scientists have
suggested paying more attention to tackling the wildlife consumption demand, particularly among
the middle class in urban areas. The consumption of wildlife products in Vietnamese urban areas
is prevalent with multiple purposes, such as traditional medicines (e.g., tiger bones, bear bile, etc.)
(Davis et al., 2019; Davis et al., 2020), wildmeat (Olmedo et al., 2021; Sandalj, Treydte, & Ziegler,
2016), and petting (Nguyen, 2021), but legal mechanisms are still missing. Social marketing
campaigns have also been suggested as a potential method to reduce the consumption demand of
wildlife products or redirect it to herbal substitutes (Greenfield & Verissimo, 2019; Moorhouse,

Coals, D'Cruze, & Macdonald, 2020; Shairp et al., 2016). Understanding how biodiversity
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perceptions influence wildlife product consumption behaviors can help improve the effectiveness

of public communication and law implementation in urban areas.

In Vietnam, residents of large urban centers like Ho Chi Minh, Hanoi, Hai Phong, and Hue cities,
have a high demand for bushmeat consumption due to sociocultural motives (Drury, 2011; Olmedo
et al., 2021; Shairp et al., 2016). Therefore, social marketing and demarketing campaigns in urban
areas are essential to reduce or shift the demand from this commodity to other more sustainable
options (Challender & MacMillan, 2014; Verissimo et al., 2020). During the COVID-19 pandemic,
the government has implemented Directive No. 29/CT-TTg to consolidate law enforcement of
illegal wildlife trade for the sake of public health (Nguyen, 2020). Besides strengthening supply-
side measures, the Directive also prohibits illegal wildlife consumption among all citizens,

especially government officers and their relatives.

Several studies have been conducted to explore the behaviors of wildmeat consumption and their
underlying motives among Vietnamese urban residents. More specifically, a majority of reported
wildmeat consumption cases take place in restaurant settings (Drury, 2011; Sandalj et al., 2016;
Shairp et al., 2016). The profiles of bushmeat consumers are heterogeneous. Drury (2011) suggests
that successful, high-income, high-status male residents are more likely to eat bushmeat to convey
wealth and social status. In contrast, Olmedo et al. (2021) indicate that there are three major groups
of bushmeat consumers: 1) classic consumers (older, less educated), 2) up-and-coming
professionals (younger, wealthier, more educated), 3) and students. Among these groups, students
have limited influence on food choice in certain social contexts and are less likely to consume

wildmeat than classic consumers and up-and-coming professionals.

Even though the most frequently consumed wildmeat is wild pigs (Sus Scrofa — least concerned

species in the [IUCN red list), many species listed as ‘endangered’ and ‘critically endangered’ in
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the red list are also eaten, such as pangolins (Manis spp.), Vietnamese box turtles (Cuora
galbinifrons), civets (Viverra zibetha or Viverricula indica) (Drury, 2011; Sandalj et al., 2016;

Shairp et al., 2016).

In Vietnam, serving others with rare wildmeats will help display social status and prestige.
Specifically, one of the noteworthy sociopsychological aspects in Vietnamese culture is face-
saving — which can be considered as both an individual and collective possession and a subjective
value based on social evaluation (Nhung, 2014). The widespread conceptualization and practices
of saving one’s face (preserving one’s reputation, credibility, or dignity) are heavily influenced by
Chinese Confucianist values (Hwang & Han, 2010). Face-saving and group orientation
characteristics in East Asian culture, including Vietnam, affect perceptions of luxury goods
consumption (Le Monkhouse, Barnes, & Stephan, 2012). It can be explained that serving others
with rare bushmeat will help the person gain others’ attention/admiration (“make face”) or cover
up weaknesses by using all forms of impression management passively (“keep face”), and in turn,

display social status and prestige (Hwang & Han, 2010).

Apart from being a medium to communicate prestige and social leverage, associating bushmeat
with quality, nutritional value, health benefits, and taste is also a significant motive that influences
bushmeat consumption (Sandalj et al., 2016). The Vietnamese cultural values might shape such
perceptions through generations (e.g., traditional medicinal philosophy) (Shairp et al., 2016;

Wright, Nancarrow, & Kwok, 2001).

Understanding the predictors of urban residents’ wildlife consumption behaviors and support for
wildlife consumption prohibition might help improve the effectiveness of social marketing,
demarketing, and law enforcement endeavors. It has been found that increased environmental

knowledge can positively affect environmental attitudes, pro-environmental behavioral intentions
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and behaviors (Amoah & Addoah, 2021; Bradley, Waliczek, & Zajicek, 1999; Faize & Akhtar,
2020; Liu, Teng, & Han, 2020; Polonsky, Vocino, Grau, Garma, & Ferdous, 2012). However, little
is known about the associations between urban people’s perceptions of biodiversity loss, attitudes

towards preventive measures, and bushmeat consumption behavior among urban residents.
3.4. Chapter Summary

Chapter 3 discusses the situations of illegal wildlife trades on a global scale and in Vietnam. Two
major types of illegal wildlife trade countermeasures are identified and reviewed: supply-side and
demand-side measures. Based on the existing literature, supply-side measures in Vietnam (e.g.,
top-down enforcement and farmed wildmeat) are ineffective and insufficient for preventing illegal
wildlife trade in Vietnam. Scholars suggest complementing supply-side measures with demand-
side measures (e.g., behavior change interventions) in illegal wildlife trade prevention. Finally, the
chapter clarifies the significance of the dissertation’s second study. To elaborate, it explains the
importance of studying associations between urban people’s perceptions of biodiversity loss,

attitude towards preventive measures, and bushmeat consumption behavior.
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Chapter 4:

Financing protected areas: the roles of urban people
4.1. Protected areas

The International Union for Conservation of Nature (IUCN) defines a protected area as “a clearly
defined geographical space, recognized, dedicated and managed, through legal or other effective
means, to achieve the long-term conservation of nature with associated ecosystem services and
cultural values” (see https://www.iucn.org/theme/protected-areas/about). Protected areas have
many forms, such as national parks, wilderness areas, community conserved areas, nature reserves,
etc. They can be considered prominent methods for biodiversity conservation. On the main
objective of the Global Protected Areas Programme, [UCN states that “Protected Area systems are
both ENDS (protected areas directly conserve genetic resources, species, ecosystems and
ecosystem processes) and MEANS (to enable many other thematic conservation objectives
through in  situ  implementation, governance and equitable  sharing)”  (see
https://www.iucn.org/theme/protected-areas/about/iucn-global-protected-areas-programme)

Besides protected areas, there are also other effective area-based conservation measures (OECMs),
defined by the Convention on Biological Diversity as “A geographically defined area other than a
Protected Area, which is governed and managed in ways that achieve positive and sustained long-
term outcomes for the in situ conservation of biodiversity with associated ecosystem functions and
services and where applicable, cultural, spiritual, socio—economic, and other locally relevant

values” (see https://www.cbd.int/doc/decisions/cop-14/cop-14-dec-08-en.pdf).

The past several decades have seen the profound development and expansion of protected areas
worldwide in geography and function (Watson et al., 2014). Since the first establishment of the

world’s first national park — Yellowstone national park — in 1872, the total area of protected areas
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and OECMs have covered at least 16.64% (22.5 million km2) of land and inland water ecosystems,
and 7.74% (28.1 million km2) of coastal waters and the ocean (UNEP-WCMC & IUCN, 2021).
The areas of particular importance for biodiversity and ecosystem services have been increasingly
covered, with 65.5% of Key Biodiversity Areas partially or fully protected (UNEP-WCMC &
IUCN, 2021). Along with the geographical expansion, protected areas’ functions have also been
diversified to achieve various conservation, social and economic targets (Watson et al., 2014). Due
to protected areas’ vital roles, effective management and expansion of protected areas over
terrestrial and marine areas are set as Target 11 of the Aichi Biodiversity Targets as well as Goals

14 and 15 of the United Nations’ Sustainable Development Goals.

As of February 2022, the World Database on Protected Areas recorded 269,643 protected areas
covering 245 countries and territories. Additionally, 671 OECMSs cover nine countries and
territories (UNEP-WCMC, 2022a). The UN Environment Programme World Conservation

Monitoring Centre’s 2020 report summarizes some important points including:

1) since 2010, 21 million km? of protected areas have been added to the global network;

2) OECMs were officially recognized, and they have shown significant expansion;

3) the most remarkable growth in protected areas and OECMs has been in marine and coastal
areas;

4) about 34% of Key Biodiversity Areas (sites contributing significantly to global
biodiversity) still lacked coverage by protected areas or OECMs;

5) the data on governance and management effectiveness of protected areas is poor, as
effectiveness assessments have only been conducted in about 18% of the total area;

6) there should be better recognize and support for indigenous peoples, local communities,

and private actors (UNEP-WCMC & IUCN, 2021).
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As mentioned in the previous section, there are still major problems with the governance
effectiveness of a considerable proportion of protected areas, especially in resourcing and

evaluation.

In Vietnam, as of February 2022, according to UNEP-WCMC, in total, there are 209 protected
areas (of which 48 have management effectiveness evaluations) and no OECM. This total number
consists of 190 national designations (with 32 national parks) and 19 international designations.
Terrestrial coverage is 7.58% (24,994 km?), and Marine and coastal coverage is 0.56% (3,630 km?)
(UNEP-WCMC, 2022b). As of 2018, Vietnam’s Ministry of Natural Resources and Environment
recorded 172 protected areas (24,938 km?) in total with 33 national parks; terrestrial coverage is
6.8% (22,694 km?) (Ministry of Natural Resources and Environment, 2019). In this 2019 national
report, community-based conservation management approaches and ecological tourism models for
protected areas are also emphasized. Among protected areas in Vietnam, famous national parks
include Cuc Phuong (22,000 hectares, established in 1982), Yok BPon (115,000 hectares,
established in 1988), Cat Tién (72,000 hectares, established in 1998), Phong Nha-Ké Bang (858
hectares, established in 2001), Ba Vi (12,000 hectares, established in 1991), Con Pao (20,000

hectares, established in 1993).

Specifically, in developing a management system for the nation’s protected areas, the Vietnamese
government stated six main objectives (Ministry of Natural Resources and Environment, 2019).

These objectives are described in Appendix 1.
4.2. Protected areas financing

To curb the substantial degradation of biological diversity, keeping and expanding protected areas
are suggested as major solutions. Nevertheless, a substantial amount of finance is needed to

maintain the effective operations of such protected areas; otherwise, the “paper park” problem will
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be rampant (Dharmaratne, Sang, & Walling, 2000; Emerton, Bishop, & Thomas, 2006; Thur,
2010). Therefore, the current study aims to investigate how biodiversity loss perceptions among
urban residents can potentially contribute to conservation initiatives and the finance of protected
areas, and in turn, suggest implications for policymakers and protected managers to improve

conservation effectiveness.

The IUCN identifies 11 financing mechanisms for protected areas: “government allocations; taxes,
levies, surcharges and subsidies; user fees; cause-related marketing; debt-for-nature swaps; joint
implementation projects and carbon offsets; grants from multilateral/bilateral sources and
foundations; loans from the private and public sectors; and public and private donations™ as well

as seven steps to develop a financing plan (Athanas et al., 2001):
1) define protected area goals and objectives;
2) identify the existing customer base;
3) list financial resources and demands on these resources;
4) identify new customers and relative levels of use versus contribution;
5) identify mechanisms to capture income from customers;
6) evaluate the feasibility of the proposed mechanisms;
7) clearly state the financial plan.

On the issue of financing protected areas, Bonham et al. (2014) present several important points.
To fund conservation projects such as protected areas in the long term, Conservation Trust Funds
(CTFs) were established and have been growing since the 1990s. However, donors and
governments are skeptical about the effectiveness of CTFs, especially their tangible impacts on
biodiversity. The Global Conservation Fund (GCF) was established in 2001 for sustainable
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financing of protected areas and conserving natural assets. Regular, sustained investment in
protected area management resulted in a significant decline in deforestation rates. The GCF so far
has established a total endowment of $230 million, which helps create or expand 135 protected
areas (81 million hectares in 26 countries), contributing to the conservation of more than 500
globally threatened species (see https://www.conservation.org/about/global-conservation-fund).
The Global Environment Facility (GEF) was established in 1991, with the GEF Trust Fund from
40 donor countries administered by the World Bank; GEF funds are available to developing
countries and transition economies; the fund replenishment cycle is every four years, and the 2018-

2022 fund is about 4 billion USD (see https://www.thegef.org/who-we-are/funding).

In the business approach of financing protected areas, customers of the services provided by
protected areas are beneficiaries such as local residents, researchers, trophy hunters, domestic or
international tourists, and tourism agencies. Developing a customer base for protected areas can
provide sustainable income flows that support long-term conservation efforts; the IUCN (2000)
states three key points on ensuring an appropriate customer base: “(1) compatible with the
objectives of the protected area; (2) compatible with other users of the protected area; and (3)
compatible with the social, cultural, legal, institutional and geographic context of the protected
area”. Benefits provided for the customers can be categorized into four groups: public goods (e.g.,
scenery, carbon dioxide capturing), private goods (e.g., animal products from trophy hunting
activities), toll goods (e.g., entry fees), and common pool goods (e.g., plants or mushrooms
available in the area that can be harvested by anyone). Thus, management should not only focus
on the aspect of public goods, which mainly requires public funding and philanthropic grants, but
should also expand the customer base and pay more attention to other sources of income (IUCN,

2000).
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Either effective management or expansion of protected areas requires a substantial, sustainable
amount of finance. Even though the coverage of protected areas is increasing, financial support for
protected areas is falling behind, leading to poor management, especially in developing countries
(Bovarnick et al., 2010). In Vietnam, national parks receive funding from the province and national
government for operations and maintenance, while the conservation management budget may also
come from international donors, such as World Wide Fund for Nature (WWF), Fauna & Flora
International (FFI), International Labour Organization (ILO), etc. Nonetheless, there remain many
constraints. The domestic government’s subsidies are widespread but insufficient and lack priority,
whereas international aids are large but can only focus on large, site-specific projects (Bui et al.,

2021).

Solely assuring the operation and conservation finance within the park is inadequate for
biodiversity conservation, as local people rely on the protected areas’ resources for livelihood. A
review of 65 scientific publications from various disciplines on conflicts related to protected areas
found that in developing countries, conflicts were mainly driven by impacts on people’s
livelihoods (Soliku & Schraml, 2018). As a result, tourism is endorsed by many scientists as a
sustainable financing source for biodiversity conservation in protected areas (Jones et al., 2021;

Whitelaw et al., 2014).
4.3. Tourism as a financing method

The demand for nature-based tourism is one of the fundamental reasons driving people to visit
protected areas. The revenue generated from the influx of visitors to protected areas is massive.
On a global scale, Balmford et al. (2015) estimate that around 8 billion visits are made per year to
the world’s terrestrial protected areas. These visits generate roughly $600 billion per year in direct

in-country expenditure $250 billion per year in consumer surplus. Thanks to the income generated
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by tourism expenditure, some national parks can pay more than 50% of their expenditure for park
operation and the conservation of some endangered species (Buckley, 2012). For example, more
than 80% finance of Hustai National Park — one of 99 protected areas in Mongolia and a UNESCO
Biosphere Reserve — is from tourism (e.g., entrance and lodging fees, horse riding, and souvenirs).
The remaining park finance is from research activities, donations, and soft loan interest. Moreover,
most of the revenue sources for South African National Parks in 2016 came from tourism, retail,
concession and other (51.6%), while only 43.6% of the revenues derived from government grants

and other funding.

Moreover, if the benefits of tourism are allocated in fair and equitable ways, tourism development
also helps sustain the local livelihood, which reduces the pressure on conservation efforts

(Naughton-Treves, Holland, & Brandon, 2005; Walpole & Goodwin, 2001; World Bank, 2021).

Nature-based tourism is a focus of Vietnam’s national efforts to create a sustainable source of
financial support for biodiversity conservation. However, so far, tourism’s contribution to
conservation purposes is still lacking. There are also major concerns about the uncontrolled
development of tourism that pollutes local natural environments (Ministry of Natural Resources
and Environment, 2019). While tourism can benefit conservation as well as local people in many
ways, shortcomings in governance such as bureaucratic burden, lack of institutional capacities,
top-down processes, and little benefit-sharing can hinder conservation efforts, as shown in the case
of the Phong Nha-Ke Bang National Park (containing the world’s most extensive cave system) in

central Vietnam (Phong, 2014).

In Vietnam, decentralization efforts have been made to empower local communities to participate
in national parks' tourism activities (Bui et al., 2021). Three forms of nature-based tourism

businesses are outlined in Decision 104/2007 QD-BNN dated 27/12/2007 of the Ministry of

50



Agriculture and Rural Development: 1) businesses organized by the management board of the
parks, 2) private sector investment in the parks, and 3) public-private partnerships. National parks
with adequate infrastructure and proximity to tourist hubs often gain economic benefits from
entrance fees. According to the Division of Nature Conservation, tourism generated around six
billion VND (3.43%) of revenue in national parks, of which 28% was from the entrance fee. In
Cuc Phuong and Ba Vi national parks, most visitors to Vietnam’s protected areas are domestic
tourists (Ly & Nguyen, 2017; Pham, 2016). Although policies supporting decentralization and
delegation of additional powers to provincial and municipal authorities have been benefiting
biodiversity conservation in protected areas, there is evidence that the recentralization of resource
management happened in recent mega tourism projects (Bui et al., 2021). A study in the Nha Trang
Bay area reveals that tourism has not benefited local people economically as much as expected.
One of the reasons preventing the locals from participating in the tourism industry is low education
levels (Pham-Do & Pham, 2020). Tourism can provide financial power for both conservation
programs and local communities, but it is clear that it is not a straightforward solution but rather

one that requires complex governance as well as further interdisciplinary research.

There is a conservation approach suggesting that providing direct payments for individuals or
communities to compromise and avoid ecologically destructive behaviors is more effective than
complex development interventions (Ferraro, 2001). While this study does not examine this
particular approach, the reality remains that it is challenging to induce desirable behavior change
compared to reaching compromises through economic incentives. There is a big mindset gap
between being paid to behave pro-ecologically and being willing to pay for conservation programs.
However, financing protected areas with donations from visitors or the general public is not a

fantasy but a very practical approach that has been existing for a long time.
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One of the most widely used methods to generate revenue from visitors within the protected area
is levying the fee. Such fees can appear in various forms, like fees within a tour, entrance fees,
conservation fees, user fees, etc. (Thur, 2010; Whitelaw et al., 2014). Visitors’ willingness to pay
for the fee is distinct depending on the protected areas’ features and the visitors’ characteristics
(Baral & Dhungana, 2014; Bhandari & Heshmati, 2010; Estifanos, Polyakov, Pandit, Hailu, &
Burton, 2021; Gelcich et al., 2013; Wang & Jia, 2012). Specifically, income level, educational
attainment, and institutional trust are strong predictors of an increasing willingness to pay the
entrance fee in the Dalai Lake protected area (Wang & Jia, 2012). Visitors are more willing to pay
more for the protection of Ethiopian wolves if the wolf population increases (Estifanos et al.,

2021).

However, studies also show that a certain number of visitors are unwilling to pay because they
attribute biodiversity conservation to the government’s responsibility (Bhandari & Heshmati,
2010; Wang & Jia, 2012). A study in South Carolina found that while visitors with high levels of
adventure-seeking tend to seek stimulating services, the relationship with willingness to pay extra
is not significant (Weaver, 2012). Most of the studies regarding willingness to pay are conducted

on-site with visitors visiting the protected areas.

Urban residents can have a high demand for nature-based tourism, but the urban living
environments often lack such desirable natural assets (Hall & Boyd, 2005). However, it cannot be
denied that the urban population is a great potential market to finance protected areas and related
conservation efforts because urban people have both the desire and the financial capacity for
ecotourism (Fredman & Tyrvainen, 2010; Frost et al., 2014; Jones & Nguyen, 2021; Lundmark &

Miller, 2010). Thus, a promising financial source for protected areas may come from places far
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away from them: cities. To this end, knowing the factors that influence subjective perceptions and

personal decision-making among urban residents is essential.
4.4. Chapter summary

Chapter 4 provides an overview of protected areas and their financing methods. Furthermore, it
explains how tourism can be deemed a sustainable financial source for protected areas with
effective and sufficient management. Nature-based tourism brings finance from cities to protected
areas through the market-based mechanism, highlighting channels through which urban residents
can contribute to biodiversity conservation in protected areas. Eventually, the need to understand
factors influencing urban residents’ willingness to pay is described to improve protected areas’

finance.
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Chapter 5:

A brief overview of Vietnam

5.1. Overview: geography, population, economic development

Vietnam is a Southeast Asian country on the east side of the Indochinese peninsula, with an area
of approximately 331,000 km? and a coastline of 3260 km. Spanning over 15° of latitude, Vietnam
has a monsoonal tropical climate where the north has four distinct seasons (Spring, Summer,
Autumn, and Winter) and the south has two (dry and rainy) as well as the temperate climate in
mountainous areas. The mean temperature of the country is 24-25 °C. There are two main deltas:
the Hong River Delta in the north and the Mekong Delta in the south. The mountainous areas in
Vietnam are along the Annamite Range (Dday Truong Son), with the highest peak being 3147 min
height (the Fansipan mountain), and a large plateau of more than 50,000 km? — the Central
Highlands (Tay Nguyén) having the distinct rich basalt soil. The rainfall in most areas is 1,400-

2,400 mm per year, with 90% of rain coming during monsoons from May to October.

According to the Vietnamese General Statistics Office, the population of Vietnam in 2021 was
98.51 million people, of which 37.1% are in urban regions (General Statistics Office, 2022).
Vietnam’s annual population growth rate has declined from 3% in 1961 to 0.9% in 2020 (The
world Bank, 2022¢), and the birth rate has been mostly unchanged since 2001 (The world Bank,
2022b). The majority of people live in the Hong River Delta and the Mekong Delta areas, as well
as along the coastline. The Vietnamese government recognizes 54 ethnic groups within the
country, of which the Kinh ethnic group accounts for more than 85% of the total population. Ethnic
minorities primarily live in mountainous and rural regions. Still, they also live in urban areas with
Kinh people — particularly, the Hoa people (of Chinese origin) are closely connected to Vietnamese

culture. Ethnic minorities can have an essential role in environmental conservation, but their
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participation faces obstacles such as low subsidies and distrust (Sang, 2021). Additionally, it is
crucial to provide ethnic minorities in mountainous and rural regions with sufficient knowledge
and management skills to prevent environmentally destructive behaviors such as deliberate forest

burning or excessive hunting.

The total GDP of Vietnam had increased from 6 billion USD in 1990 to 271 billion USD in 2020
(The World Bank, 2022c), with an annual growth rate of almost always over 5% for the last 30
years until 2020, when the COVID-19 pandemic began (The World Bank, 2022d). Vietnam’s
economy has seen significant positive changes in the last several decades, starting from the
milestone of the Poi Méi economic reform in 1986 and continuing to innovate and adapt to
international markets (Chinh & Hoang, 2009). While having achieved better economic capacity as
a transitional and middle-income economy, Vietnam still requires international financial support
for big environmental conservation projects. Vietnam is among the recipient countries in the
Global Environment Facility (GEF), with the total funding received from the GEF Trust Fund of
$186,314,268 for national projects and $853,707,652 for regional or global projects (see

https://www.thegef.org/projects-operations/country-profiles/viet-nam).

The Viet Nam Biodiversity Expenditure Review (BER) in 2018 (Tran, 2018), part of the Global
Biodiversity Finance Initiative (BIOFIN) project managed by the UNDP, estimated that from 2011
to 2015, Vietnam’s spending for biodiversity-related activities was approximately 1 billion USD,
of which 76.7% was for the public sector, 19.1% for the social sector, and 4.2% for the private
sector. The majority of expenditure in this period was for sustainable use, benefit sharing, and
conservation of natural ecosystems. The annual spending on biodiversity projects was considered
to be associated with Vietnam’s economic growth, as regression analysis from the BER showed

that the percentage increase in GDP corresponds to a 1.32% increase in total annual biodiversity
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expenditure. Thus, it is estimated that annual biodiversity expenditure in the year 2030 would
probably be over 600 million USD. Based on the BER, the main recommendations for the
Vietnamese government and other related actors in managing biodiversity expenditure besides

data recording issues are as follows:

- The government needs to develop a Biodiversity Finance Plan to maintain and strengthen
government budget finance (through government-regulated instruments) and improve
finance mobilization from social and private sector sources (e.g., education and awareness-
raising campaigns).

- Actors financing biodiversity conservation in Vietnam need to improve the effectiveness

and efficiency of the financial flows to meet the national biodiversity conservation targets.

5.2. Biodiversity in Vietnam

Vietnam is located in the Indo-Burma region — one of the most biologically important and
threatened hotspots worldwide. It has gained early global recognition for various unique and
endemic species. In particular, Saola (Pseudoryx nghetinhensi) — the first large land vertebrate to
be discovered over 50 years before 1992 — was documented in the forests near Vietnam’s border
with Laos (Van Dung et al., 1993). With the land area stretching over 1,650 km vertically,
including different biomes of mountains, tropical forests, wetlands, and many others, the terrestrial
ecosystems in Vietnam contain a great diversity of species that include more than 13,200 floral
species and around 10,000 faunal species (Fauna & Flora International, 2021). Vietnam has about
300 species of mammals and 900 species of birds. Regarding marine species, with a sea area of
about 1 million km?, a coastline of 3,260 km, 3,000 large and small islands, and two archipelagos,
there are about 11,000 marine species in Vietnam, including more than 2000 species of fish, 15

species of sea reptiles, 12 species of aquatic mammals, five species of sea turtles, and more than
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400 species of coral, together with many other categories (Mai, 2021). Vietnam is ranked 16"
among the countries with the highest biodiversity levels in the world, according to BIOFIN (see

https://www.biofin.org/viet-nam).

However, biodiversity loss is happening at a critical rate. In particular, Vietnam Red List in 2007
identified 882 threatened, and endangered species (418 animals and 464 plants), showing an
increase of 22.33% (161 species) compared to the first published Vietnam Red List in 1992
(Ministry of Natural Resources and Environment, 2014a). Several species have gone extinct, like
the flagship Javan rhinoceros (Rhinoceros sondaicus). The Javan rhino in Vietnam was declared
to be locally extinct after the last one of its kind was found dead with its horn hacked off in Cat
Tien National Park in 2010 (Brook et al., 2014). Other species, like bears, pangolins, tigers, etc.,
also face the risk of extinction. While Vietnam’s forest cover is 47%, only 1.8% of this (5700 km?)
is primary forest (Fauna & Flora International, 2021). Vietnam is considered to have the “empty
forest syndrome” — despite the forest cover rate, the wildlife within is declining; additionally, it is

estimated that 99% of Vietnam’s natural wetlands have been lost (USAID, 2019).
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Figure 5.1. Distribution of 30 designated national parks in Vietnam by 2012. The visualization
is retrieved from Le, Markowski, and Bartos (2018) under the Creative Commons Attribution
license (CC-BY).
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The richness and endemism of species in Vietnam are under threat by many factors. Besides land
conversion for agricultural use, infrastructure development, urbanization, invasive species,
pollution, and climate change, the rising demand for wildlife products due to consumption in urban
areas is also the leading cause of biodiversity loss in Vietnam (Lee et al., 2014; Ministry of Natural
Resources and Environment, 2014b). To reduce the biodiversity loss rate, the Vietnamese
government has demonstrated commitment to biodiversity protection and conservation by
implementing national strategic plans, programs, and initiatives (Ministry of Natural Resources
and Environment, 2014b). Conservation of ecosystems, endangered, rare, and precious species,

and genetics is one of the government’s main objectives.

As keeping and expanding protected areas are deemed fundamental solutions for conservation, the
Vietnamese government established a national park system to protect nature, including rare
species, forest ecosystems, and genetic resources. From 2002 to 2012, the number of national parks
expanded from 16 (476,621 ha) to 30 (1,077,236 ha) national parks (see Figure 5.1). By 2018, that
number had increased to 33 (Bui et al., 2021), with the new establishment of Du Gia national park

in 2015, Phia Oac-Phia Den national park, and Ta Dung national park in 2018.

Despite the expansion of the protected areas network, efforts controlling the supply side in the
wildlife trade network seem to be ineffective due to 1) slow and inadequate law enforcement and
policy implementation, 2) lacking resources for monitoring and management, such as human
resources, funding, and equipment, 3) corruption among influential people, 4) conflicts of
conservation initiatives and programs with local livelihoods, and 5) the increasingly organized and
expanded criminal networks. Moreover, expanding and effectively managing protected areas
require substantial, sustainable finance; otherwise, it will lead to poor management and rampant

“paper park” situations. In Vietnam, national parks primarily receive funding from the state for
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operations and maintenance, but the subsidies are insufficient and lack priority. According to the
Division of Nature Conservation, state funding (channeled through central and local levels of
government) contributed up to 78.07% of revenue for national parks in 2015, approximately $8
million (around 175 billion VND) (Pham & Bui, 2020). Revenue from nature-based tourism is,
therefore, a potential sustainable source of finance for conservation if appropriately managed

(Jones et al., 2021; Whitelaw et al., 2014).

Given these difficulties, understanding urban residents’ consumption of wildlife products and
attitude towards preventive measures of biodiversity loss is necessary for preventing wildlife
trafficking on the demand side as well as improving public financial support for conservation

efforts. More details supporting this argument are presented in Chapter 6.

5.3. Vietnamese culture

The Vietnamese culture is complex and has a long history. Besides its original values, the culture
of Vietnam has been influenced by many other cultures throughout history, mainly from China,
the Champa and Khmer in earlier periods, and Western culture more recently. The interactions of
cultural values from different origins can be observed through many social aspects, such as the
Indochine architecture and the decoration patterns in many old Vietnamese buildings (Vuong et

al., 2019).

Notably, the Three Teachings (Tam Gido in Vietnamese, =#% in Chinese), which consists of

Confucianism, Buddhism, and Taoism, had their values influence each other and over time became
new Vietnamese cultural values through the phenomenon of cultural additivity (Vuong et al.,
2018). Under Chinese domination from 111 B.C. to A.D. 939, Chinese cultural forms and practices

were assimilated into Vietnamese society. The Three Teachings were considered to be from the
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same root as the Chinese concept of =%{ (San jiao), implying the co-existence and convergence

of these three religions in Vietnam (Lan, 2016). The effects of the Three Teachings on Vietnamese
culture and people’s attitudes toward “good” or “bad” behaviors are very complex and may even

appear counter-intuitive at first glance (Vuong, Ho, et al., 2020).

Buddhism appeared early in Vietnam, with the first Buddhist temples being built in the third
century, likely from Indian influence (Taylor, 2018). Buddhism is now widespread across
Vietnam, with teachings and practices focusing on the core concepts of the Four Noble Truths,
the Eightfold Path, karma, and reincarnations. In particular, the concept of karma (nghiép) is quite
deeply integrated into Vietnamese culture, commonly referred to as the natural principle of cause
and effect. This factor can be crucial when considering Vietnamese people’s perceptions of good
and bad behaviors in relation to their speculations about their own future and even the afterlife or

next lives.

Confucianism was introduced into Vietnam during the Chinese domination period and is often
considered a way of life rather than a religion. According to Nguyen (2015), during the 2000 years
of development, Confucianism in Vietnam became ‘“Vietnamized,” which is different from

Chinese Confucianism and has the following main characteristics:

1. Foreign cultural values can be integrated and developed if used to solve existing problems
in Vietnamese contexts.

2. Foreign cultural values can exist along with indigenous cultural values.

3. The concept of "Vietnamization™ was founded on the confirmation of humanism.

4. The Vietnamization process was practical, and every cultural value tended to have a close

connection with reality.
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5. “Vietnamization” was founded on an open-minded, multiculturalist spirit that sought to
prevent thinking monopolies.
6. Vietnamese are not fanatic as they exhibit critical attitudes while learning foreign cultural

values.

While Confucianism is often associated with governance, it also helped establish many deep moral

concepts in Vietnamese society, such as “righteousness” (nghia in Vietnamese, £ in Chinese).

Taoism appeared early in Vietnam, around the second century. Compared to Chinese Taoism,
Vietnamese Taoism does not have Taoist schools. Vietnamese Taoist masters are shaman-like
specialists who practice healing and other spiritual rituals that do not link to temples (Tran, 2017).
Taoist temples in Vietnam do not train priests but serve as a place to worship famous deities in
Vietnamese culture, such as the Jade Emperor (Ngoc Hoang). Taoism in Vietnam is shamanistic
and ritualistic, and the practices are sometimes even considered superstitious. Overall, Taoism
promotes a greater connection between humans and the natural world, influencing how

Vietnamese people perceive the nature-human relationship (Vuong et al., 2018).

In general, Vietnamese people tend to emphasize family and group benefits more than the
relatively more individualistic tendency in Western cultures. With traditional values focusing on
upholding moral standards and rather collectivistic mindsets, Vietnamese people may pay more
attention to social responsibility and reputation, which can influence their decision-making,
particularly when considering collective values such as environmental conservation and social
legitimacy-related behaviors. One of the noteworthy sociopsychological aspects in Vietnamese
culture is face-saving — which can be regarded as both an individual and collective possession and

a subjective value based on social evaluation (Nhung, 2014). The widespread conceptualization
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and practices of saving one’s face (preserving one’s reputation, credibility, or dignity) are heavily
influenced by Chinese Confucianist values (Hwang & Han, 2010). Face-saving and group
orientation characteristics in East Asian culture, including Vietnam, affect perceptions of luxury
goods consumption (Le Monkhouse et al., 2012). This is an important point when examining
Vietnamese people’s attitude toward luxury wildlife goods such as bushmeat, which is often
considered a high-class delicacy. To elaborate, rare species that are more endangered and receive
greater protection have higher prices in the market. Being able to pay for high-priced products can
show an individual’s prestige to others and help them gain more social status, which can be
beneficial in building a social network (Drury, 2011; Shairp et al., 2016). As a result, the rarer a
species is, the higher demand it has in the market, which motivates illegal wildlife trade and

threatens the species’ extinction.

5.4. Urbanization in Vietnam

In 1986, the urban population of Vietnam was fewer than 13 million — 20% of Vietnam’s
population (The World Bank, 2020). As of 2020, the urban population in Vietnam is about 36
million people (The World Bank, 2022f) — about 37% of the country’s total population. The
number of urban residents has been continuously growing since 1960, and the urban population
growth rate has been faster after Doi Mdi (economic reforms in 1986). The two largest cities in
Vietnam are Ho Chi Minh city, with about 9 million people, and Hanoi capital city, with about 8
million people. The third-largest city is Haiphong, with about 2 million people, followed by Can
Tho, Da Nang, Bien Hoa, and Thu Duc, with about 1 million people each. Hanoi, Ho Chi Minh
City, Hai Phong, Da Nang, and Can Tho are the only five municipalities that are given provincial
status (municipalities under the central government) and consist of multiple districts. There are 68

provincial cities in the other 58 provinces.
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There are more than 800 urban administrative units of different designated classes across Vietnam.
Because the central government bases budget allocations on the urban classification system (five
normal and one special class), local towns and cities have strong incentives to move up the class
ladder. Due to the classification system putting a disproportional focus on infrastructure, local
towns and cities tend to invest excessively and inefficiently in infrastructure for rapid urbanization
(Coulthart, Quang, & Sharpe, 2006). Economic incentives for urban livelihood also drive internal
migration. An analysis of interprovincial migration in Vietnam from 1989 to 2009 found that
provinces with high income per capita and urbanization are more likely to have higher in-migration
rates (Kim Anh, Hoang Vu, Bonfoh, & Schelling, 2012). Urban areas contribute more than 50%
of Vietnam’s total GDP, but the welfare cost of air pollution from urbanization is also considerable,

as it amounted to 5.2% of the national GDP in 2013 (The World Bank, 2020).

While urbanization in Vietnam helps improve many socioeconomic conditions, it also has negative
environmental impacts (Fan et al., 2019; Petrisor et al., 2020). The Vietnamese government is
paying more sustainable urban development more attention. Many programs have been approved
by the Prime Minister and are currently being implemented, such as the Plan for Sustainable Smart
City Development and the Project on Developing Vietnam’s Cities to Respond to Climate Change,
National Urban Upgrading Plan (Tran, 2021). While the Socio-Economic Development Plan 2016-
2020 of Vietnam aimed to increase the urbanization rate further, it also encouraged modernizing
urban infrastructure and driving urban planning toward sustainable development. Strategic tasks
oriented to 2030 from the National Green Growth Strategy for sustainable urbanization include
reducing GHG emissions, promoting renewable energy use, and promoting green lifestyle and
consumption (OECD, 2018). Urban green growth has been incorporated into Vietnam’s Law on

Urban Planning, and guidance has been provided to policymakers.
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Globally, urbanization has put tremendous pressure on biodiversity and ecosystem services
(Elmquvist et al., 2013). Urbanization is considered one of Southeast Asia’s main challenges in
conserving biodiversity. Still, efforts to improve the ecosystems within cities face various
obstacles in data, policy, monitoring, and implementation (Hughes, 2017). However, considering
the high financial capacity of the urban population, protected areas elsewhere may greatly benefit
from these potential sources of sustainable finance coming from big cities, which is also the main

focus of this study.

5.5. Chapter summary

This chapter provides an overview of Vietnam’s economic, environmental and sociocultural
situations and characteristics in Vietnam. Vietnam is a Southeast Asian country located in the
Indo-Burma region — one of the most biologically important and threatened hotspots worldwide,
S0 it contains a great diversity of species that include more than 13,200 floral species and around
10,000 faunal species. However, due to rapid population growth, urbanization, and economic
development, demand for wildlife products in urban areas is also rising, causing biodiversity loss
in Vietnam. However, a majority of finance in Vietnam is held by the urban population, making
cities potential sources of sustainable finance (through nature-based tourism) for conservation.
Based on these situations and characteristics, Vietnam’s urban areas suit the current dissertation’s

aims.
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Chapter 6:

Proposed research framework and design
6.1. Proposed research framework

The framework is shown in Figure 6.1. As can be seen that biodiversity is the supplier of many
ecosystem services that are beneficial for urban residents directly and indirectly, namely:
provisioning, regulating, supporting, and cultural services (Morton & Hill, 2014). Urban residents
are major consumers of those services. Because the study is designed as a social study, so only
biodiversity-supplying services that urban residents can easily perceive are included in the
framework. Therefore, in this study, biodiversity’s two prominent direct services are wildlife
products (as provisioning services) and nature-based tourism (as cultural services) (Clark et al.,

2014; Mace et al., 2012).

The framework was designed explicitly for the biodiversity bounded by protected areas, but not
urban biodiversity, because of the prominent roles of protected areas in conservation, especially in
the biodiversity hotspots (Myers et al., 2000; Watson et al., 2014), as well as the lack of knowledge
about the relationship between urban residents and biodiversity protected areas in previous

literature (see Chapters 2-4).

There are three main reasons that the urban residents are the primary focus of this framework.
First, the urbanization and income of people in developing countries, specifically Vietnam, are
rising swiftly. Second, high and upper-middle-income people living in cities are a major group of
wildlife product consumers (e.g., bushmeat, bear bile, tiger bones). Third, urban people can
provide a tremendous amount of finance for conservation in protected areas through recreational

activities.
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In the proposed framework, protected areas are deemed sites that manage, monitor, and inspect the
value exchanges between urban people and biodiversity conditions. The framework classifies the
value exchange into two types: on-site and off-site exchange. The on-site exchange refers to all
the value exchange pathways of protected areas’ resources that occur between urban people and
biodiversity in the protected areas (e.g., nature-based tourism, wildlife tourism), while off-site
exchange refers to all the value exchanges of protected areas’ resources that happen in other areas
that could not be managed, monitored, and inspected by protected area agencies (e.g., illegal
wildlife trade). It should be noted that any products or services that are delivered from protected
areas to urban areas through intermediates are still considered on-site transactions as the
intermediates have to receive the products and services at the protected areas (e.g., wildlife tours,
documentary movies, souvenirs made from resources within the protected areas). Moreover, any
products or services made in other places and transferred to protected areas for selling are not

considered in this framework because they are not related to the resources in the protected areas.

Protected areas have some fundamental functions, including conserving biological diversity and
allocating biodiversity resources for sustainable use. Thus, biodiversity is covered by a green dash-
line boundary representing protected areas in the framework. Due to the basic functions of
protected areas, its boundary helps distinguish the urban residents’ transactions for biodiversity-
supplying services (here are wildlife products and nature-based tourism) in two types: on-site and

off-site transactions.

Poaching activities are prohibited in most protected areas, so poaching activities happen in areas
with no or lack of monitoring by protected areas agencies. The wildlife products from these
activities are later transferred to urban areas in exchange for money. Thus, transactions are deemed

to be made off-site. In contrast, nature-based tourism is the on-site activity that requires urban
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residents to be within the protected areas. Usually, such activities are under the management and

monitoring of protected area agencies, so transactions are deemed to be made on-site.

In other words, biodiversity bounded by protected areas supplies two types of products and
services that are traded off-site and on-site, respectively. S1 represents the biodiversity-supplying
services and products traded within the protected areas (green line), while S2 represents those
traded outside the protected areas (yellow line). When urban residents receive the services, the
transactions are made, and urban residents will provide financial resources through payments in
exchange for the services. As the transactions for nature-based tourism are made on-site, the
financial resources can go directly to the budget of protected areas agencies and become finance
for subsequent restoration and conservation activities. The flow of these financial resources is
indicated by the P1 pathway (blue line) in the framework. However, the urban residents’ payments
for wildlife products exploited by poachers cannot generate financial resources for protected areas’
restoration and conservation activities because they flow to the illegal wildlife trade networks and
result in the expansion and sustain of these illegal activities. The flow is indicated by the P2
pathway (yellow line). Therefore, to capitalize on the financial resources derived from urban areas
and reduce the overexploitation of biodiversity induced by poaching activities, we need to mitigate
the number of transactions made off-site (or illegally traded) and increase the transactions being

made on-site in exchange for biodiversity-supplying services.

Earlier efforts (including research) mainly focus on preventing S2 and promoting S1 to persuade

visitors to pay more money for entrance fees or conservation programs.
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Figure 6.1: Proposed framework to involve urban residents in biodiversity conservation in

protected areas
6.2. Chapter summary

To sum up, a research framework on the relationship between urban residents and biodiversity
bounded by protected areas was proposed in this chapter based on the literature reviewed in
previous chapters. According to the framework, biodiversity bounded by protected areas supplies
two types of products and services that are traded off-site and on-site, respectively. If those
products and services are traded on site (e.g., through tourism mechanism), urban residents’
payments for those products and services can aid biodiversity conservation. However, if they are
traded off-site (e.g., through illegal wildlife trade networks), urban residents’ payments for them
will flow to the illegal trade network, sustaining illegal activities and threatening protected species’

extinctions. Therefore, the demand-side measures for biodiversity loss prevention are 1) reducing
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the consumption demands for wildlife products in the cities and 2) enhancing urban residents’
willingness to pay for services in protected areas. These points helped generate the research

questions presented in Chapter 1.
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Chapter 7:

Grounded theory

This chapter presents an overview of Grounded Theory and how to conduct it. In addition, It also
explains the interview and coding procedures used to generate results about urban residents’

mental constructs about biodiversity.

7.1. Anoverview

The Grounded Theory methodology was employed in the first study to explore Vietnamese mental
constructs about biodiversity and biodiversity loss. Grounded Theory is a well-known
methodology in many psychological and social sciences (Chun Tie, Birks, & Francis, 2019). The
methodology was initially employed in Awareness of Dying by Glaser and Strauss (1965), the
founders of Grounded Theory (Glaser & Strauss, 1967). Grounded Theory is usually used to study
phenomena with little prior knowledge or information (Allen & Davey, 2018; Hardy, 2005). This

is also the main reason | employed the Grounded Theory in this study.

Even though several studies have been done to explore the mental constructs of lay residents in
Western countries (Bakhtiari et al., 2014; Fischer & Young, 2007), little is known about those of
urban residents in emerging South-East Asian countries with rich biological resources, like
Vietnam. As the mindset and perceptions of an individual are constructed and continuously
reinforced by the surrounding environment (e.g., economic, socio-cultural, and environmental
values) (Nguyen, La, et al., 2022b; Vuong & Napier, 2015; Vuong, Nguyen, & La, 2022a), there

are three reasons that make using Grounded Theory plausible in the current study:

1) the current study’s site is in a developing country, whereas the former studies’ sites are in

developed countries;
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2) the current study’s samples obtain different cultures from the former studies’ (East Asian

culture versus Western culture);

3) the current study’s samples live in the urban environment, whereas the former studies’

samples are tourists or living near a natural environment.

Since the separation of Glaser and Strauss due to divergent viewpoints, there have many variations
of how to use Grounded Theory (Ralph, Birks, & Chapman, 2015), namely: the post-positivism
approach of Glaser and Strauss, symbolic interactionism and pragmatism approach of Strauss and
Corbin, constructivism approach of Charmaz, etc. In brief, Grounded Theory is “a dynamic
methodology in that it is characterized by the contemporaneously interpreted philosophical
perspectives of the researcher in response to their interaction with wider social forces” (Ralph et
al., 2015). Despite the methodological dynamism of Grounded Theory, Chun Tie et al. (2019)
suggest a general research design framework with six primary steps: 1) purposive sampling, 2)
data collection, 3) initial coding, 4) intermediate coding, 5) advanced coding, and 6) grounded

theory. In follow, I will present how the current study was conducted according to these steps.
7.2. Data sampling and collection

The current study purposively collected data from the two largest cities in Vietnam to explore the
mental constructs of Vietnamese urban residents towards biodiversity and biodiversity loss: Ho
Chi Minh city and Hanoi capital city, respectively. Ho Chi Minh is located in the South of Vietnam,
with approximately 9 million residents, while Hanoi capital city is located in the North of Vietnam,
with more than 8 million residents (General Statistics Office, 2020). While the former is
considered the largest financial center, the latter is deemed Vietnam’s cultural and political center.
Collecting data from these two regions was expected to mitigate the economic, social, and cultural

biases due to geographical distinction.
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For collecting the data, face-to-face semi-structured interviews were conducted. Because
biodiversity is a multiplex and quite an abstract issue, it is a huge barrier to getting relevant answers
from lay residents. It is even more challenging when the interviewees are urban residents who
often have little experience with natural environments during their lifetime. Thus, a structured
interview could not provide enough flexibility to achieve satisfactory answers. On the contrary,
the unstructured interview is relatively varying and incomparable among cases, so it is not a
suitable method to examine the mental constructs of biodiversity, requiring a systematic evaluation
and comparison between individuals. As a result, the semi-structured interview was selected
because it shares the advantages of both structured and unstructured interviews: organized,

systematic, and highly flexible (Horton, Macve, & Struyven, 2004; Whiting, 2008).
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L. Biodiversity

Have yvou ever come across the term *“biodiversity’” | or biological diversity?
1 | If not, provide information: ""Biodiversity means the variety of life. Biediversity
includes all living things and the environment of which they are part.™

2 What does “biological diversity’ mean to vou? What first comes to vour mind?
Amything else?

How important 1s biological diversity to human beings? And why?

How important 1s biological diversity to your everyday life? And why?

In your opinion, in what way biological diversity could best be managed and
maintained?

I1. Biodiversity loss

Have vou ever come across the term ““biodiversity loss™™ 7
1 | If not, provide information: "“Biodiversity loss is a decrease in biodiversity within a
species, an ecosystem, a given geographic area, or Eavth as a whole.”

What does “biodiversity loss™ mean to vou?

‘What first comes to your mind?

How does biodiversity loss affect human beings?

How does biodiversity loss affect vour everyday life?

4 | How do you think biodiversity loss could best be halted?

Do vou think the people around you and vourself can contribute to the management
and conservation of biodiversity or stopping biodiversity loss?

Figure 7.1: The interview guideline, which is implemented accordingly

The interview guideline is implemented accordingly.
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The interview questions were designed by referring to previous studies (Bakhtiari et al., 2014;
Fischer & Young, 2007). Nevertheless, they were modified to fit the current study’s research
questions. Two pilot interviews were also conducted before finalizing the final version of the
interview guideline. The interview guideline with two major sections is presented in Figure 7.1.
The first section explores the interviewee’s mental constructs about biodiversity, whereas the latter

explores the biodiversity loss aspect.

All the semi-structured interviews were conducted from 15" November 2020 to 26" December
2020 in both Ho Chi Minh and Hanoi cities. Interviewees were chosen through my social network.
When the requested residents agreed to participate in the interview, the interview time and location
were determined for the convenience of the interviewees. Before any interview, permission to
record the interview was asked. Then, the content and purpose of the interview were thoroughly
explained, along with the guarantee of the participants’ confidentiality. The interview only started
when the interviewee verbally consented to participate in the interview, which was recorded. There
was no required number of participants, but I applied the ‘theoretical saturation’ principle to decide
when to stop the interview process (Creswell & Poth, 2018). Theoretical saturation is when
gathering extra data on a theoretical construct reveals no new properties or creates any incremental
theoretical insights about the grounded theory (Bernard, 2017). The principle has also been
employed in other qualitative studies (Bakhtiari etal., 2014; Chakraborty, Avtar, Raj, & Thu Minh,
2019). Eventually, 38 recorded responses were acquired, of which 22 were in Ho Chi Minh
(57.90%), and the remaining 16 were in Hanoi (42.10%). The average length of an interview was

about 30 minutes.
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Figure 7.2: The distribution of interviewed samples by: A — age, and B — gender

The sample was purposively selected to reflect a range of residents from different age cohorts,
genders, occupations, and prior experiences that might have dissimilar mental constructs.
Therefore, the attributes of the interviewee were diversified as much as possible. Eventually, 38
interviewed residents were distributed across all age cohorts: 39.47% from 18-30, 31.58% from
31-55, and 28.95% from above 55 (see Figure 7.2-A). For gender, 63.16% of the samples are
female, and the remaining 36.84% are male (see Figure 7.2-B). Participants included residents
from a wide range of occupations, such as banker, engineer, entrepreneur, freelancer, government
officer, housewife, manager, media producer, teacher, etc. Twenty-four interviewed residents

(63.16%) reported that they have ever lived near a jungle or a coastline.
7.3. Data coding

Like other studies employing Grounded Theory, a three-step coding after the data collection
process was performed: initial, intermediate, and advanced coding (see Table 7.1 for several
examples). As all the interviews were conducted in Vietnamese, the transcribed texts from the

recordings were later translated into English. Whenever the translation is not accurate, back-and-
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forth translations were performed multiple times until the “correct” interpretation of the

interviewees’ viewpoint was obtained (Abfalter, Mueller-Seeger, & Raich, 2020). It took over two

weeks to complete the transcription and translation (between 8" January and 25" January 2021).

The procedure of conducting Grounded Theory, from the interview to the coding phases, is

illustrated in the flowchart in Figure 7.3.

Phase 1: Interview
15t Nov 2020 — 26t Dec 2020

* Semi-structured (38
people):
o 16 people in Hanoi

o 22 people in Ho Chi
Minh

Phase 2: Transcript
8% Jan 2021 — 25t Jan 2021

The interview audios
were transcribed into
text

The Vietnamese text was
later translated into
English

Phase 3: Coding
31 Feb 2021 — 15% Feb 2021

* Initial coding
* Intermediate coding

* Advanced coding

* Non-probability sampling

* Collecting consents and
recording the interviews

* Following the ‘theoretica
saturation’ principle

Figure 7.3. The procedure of conducting Grounded Theory

Table 7.1: Examples of three-step coding

Type of Intermediate
Original text Initial coding Advanced coding
percepion coding
Biodiversity is like a
Perceptions Biodiversity is
diversity of species, such as Species in an
about species in an Goods in an ecosystem
plants and animals, in an ecosystem
biodiversity ecosystem
ecosystem
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When thinking about the
impact of biodiversity on
human, the first thing

appears in my mind is that

Biodiversity is a

Perceived everything in nature has its | state of balance | Biodiversity is
impacts of balance. This species is the | in nature, which a natural Equilibrium
biodiversity natural enemy or beneficial helps improve balance
for another species. When human life
there is diversity, there is
balance. That balance makes
human’s life better.
I know some friends doing
conservation at a small
Perceived Societies
scale, but I don’t know how
humans’ establish seed Humans

the conservation is done at

reactions to banks for establish seed | Protection/Conservation

national or international
banks

conserve conserving plant

scale. Their societies
biodiversity species

establish seed banks for

conserving plant species

In the initial coding step, I inductively create as many meaningful codes as possible by reading the
transcribed texts line-by-line. In other Grounded Theory studies, coding usually has only three
types of code — action, interaction, and process, which are eventually combined to generate a
complete diagram or hypotheses (Creswell & Poth, 2018). For example, the actions can be as

follows: ‘the air is clean,” ‘the forest is green,” ‘the animal becomes extinct’; the interactions can

78



be as follows: ‘biodiversity helps balance the ecosystem,’ ‘biodiversity loss breaks the biological
life cycle.” The process was defined as a complicated set of actions and interactions that was hard
to be separated. The process can be as follows: ‘biodiversity and biodiversity loss affect the variety

of agricultural products I consume daily.’

The next step is called intermediate coding. By continuously comparing the action, interaction,
and process codes, | tried to find the general categories for codes that have similar characteristics
or patterns. The comparison process was repeated multiple times until the categories were deemed
as most coherent, comprehensive, and fit with the codes. This was also the process when | decided
whether the data were theoretically saturated or not. Specifically, suppose no new category
emerges from the last four interviewees’ responses (two in Hanoi city and two in Ho Chi Minh
city). In that case, the theoretical saturation can be deemed to be reached. In fact, the theoretical
saturation was reached after the first group of interviewees (38 residents), so no more interviews

were carried out.

The last step is advanced coding. Birks and Mills (2015) defined advanced coding as “techniques
used to facilitate the integration of the final grounded theory.” In other words, advanced coding is
employed to generate the final theory or most integrated category. This theory might be abstract

and represent many issues (Chun Tie et al., 2019).

Chapter 10 presents the most integrated categories (or grounded theories) within the mental
constructs of biodiversity and biodiversity loss, along with their statistics and typical responses of

interviewees.
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Chapter 8:

Data collection

This chapter is dedicated to describing the dataset that was used in the second and third
studies of the current dissertation. A detailed description of the survey design and

validation, data sample, and response coding of the dataset is provided.

8.1. Overview

The interactions between urban ecosystems and biodiversity concepts are multiplex,
and so do the relationship between urban humans and biodiversity concepts. While
urban residents’ demand for wildlife products is one of the major causes of biodiversity
loss, the associations between biodiversity concepts and the human urban ecosystem
need further research to improve urban people’s quality of life and education and
facilitate biodiversity preservation and conservation. The current data descriptor, thus,
presents a dataset of multifaceted interactions between urban residents and biodiversity
concepts in Vietnam — a highly urbanized country with a rich biodiversity level.
Specifically, the dataset is valuable for studying urban people’s wildlife product
consumption behaviors, perceptions, and interactions with biodiversity across different
levels (individual, home, neighborhood, and public parks) and nature-based recreation

demand.

The questionnaire was designed based on three sources of materials:
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1) findings of Vietnamese urban residents’ mental constructs about biodiversity
(see Chapter 10);

2) other studies in the literature (see Chapters 2-4);

3) self-formulation based on the mindsponge and ecomindsponge theories

(Vuong, 2023; Nguyen, Le, & Vuong, 2023).

This chapter presents a dataset of 535 urban residents’ wildlife consumption behaviors,
multifaceted perceptions and interactions with biodiversity concepts, and nature-based
recreation demand. These resources are expected to support researchers in enriching
the lax literature regarding the role of urban residents in biodiversity conservation
preservation and facilitate policymakers to find insights for building up an “eco-surplus
culture” among urban residents through effective public communication and

policymaking (Vuong, 2021).
8.2. Methodology
8.2.1. Survey design and validation

The survey was systematically designed with five major steps: (i) questionnaire design,
(ii) survey collection, (iii) data check and validation, (iv) dataset generation, and (v)

data analysis.

First, as the biodiversity perceptions among Vietnamese urban people lack qualitative
research, an in-depth semi-structured interview was conducted to set the stage for

questionnaire design. Specifically, 38 urban residents in the two largest cities (Ho Chi
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Minh City and Hanoi Capital City) in Vietnam were interviewed from 15" November
to 26" December 2020. The interviewees were purposively chosen to diversify
opinions according to their gender, age, occupations, and prior experiences with nature.
The interview was stopped when the ‘theoretical saturation’ point was met (Creswell
& Poth, 2018). Based on the interviewed results, the questionnaire was constructed

with six major categories (see Appendix 2 for the questionnaire).
1. Wildlife product consumption
2. General biodiversity perceptions
3. Biodiversity at home and in the neighborhood
4. Public park visitation and motivations
5. National park visitation and motivations
6. Socio-demographic profiles

The data were collected through a web-based survey via Google Forms. Google Forms
was employed due to its user-friendly interfaces, confidentiality, and easy distribution
(Nguyen, Ho, Nguyen, & Vuong, 2019). The sampling strategy used was exponential
non-discriminative snowball sampling (Lai et al., 2020; Norbu & Dendup, 2021;
Rahman & Shorkar, 2021). Specifically, I recruited the first batch of participants from
my personal network; then I asked them to distribute the online questionnaire to their

friends or relatives. New referrals were again encouraged to pass the questionnaire to
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their friends or relatives that resided in urban areas. The sampling was stopped when

there were no new referrals.

Data collection was carried out in approximately two months, from 18" June to 8™
August 2021. Even though the distribution was targeted at people living in Ho Chi
Minh City and Hanoi Capital City, several respondents from other provinces and cities
also participated in the survey. At the beginning of the questionnaire, respondents were
required to read and agree with the consent form, which stipulates the research
purposes, questionnaire contents, and confidentiality of participants. Two hundred
random participants who completed the questionnaire were given a gift card with a
value ranging from $1 to $10 through their email addresses. Eventually, 581 people got

involved in the data collection.

Next, a four-step quality check was performed to ensure the dataset quality. First, a
certain number of questionnaire respondents were from other provinces that were not
urban, so their responses were excluded from the dataset using the residency they
reported. Secondly, children under 18 years old were also excluded from the dataset as
their agreement to the consent form was not legitimate without guardians’ acceptance.
Thirdly, based on the reported email addresses, duplicate responses were detected and

removed afterward.

Finally, ‘straightlining’ and ‘select-all’ behavior can distort the analysis results (Kim,
Dykema, Stevenson, Black, & Moberg, 2019), so any respondents giving identical

answers to a set of questions using the same response scale and selecting all answers
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of checkbox questions simultaneously were excluded. Although responses with solely
‘straightline’ answers were not excluded, they were marked ‘warning’ in the Quality
Assessment column at the end of the dataset. In detail, 27 responses were removed due
to inappropriate residency; 13 were removed due to insufficient age; three were
removed due to repeated reporting; three were removed due to their simultaneous
‘straightlining” and ‘select-all’ behaviors. Eventually, 535 responses were included in

the cleaned dataset.

All four steps of the quality check were completed in the Microsoft Excel spreadsheet
(xls.) file downloaded from Google Forms. After cleaning the data, all the responses
were encoded and saved under comma-separated value format for easing later uses.
During this step, any missing data were coded as ‘NA’ (a.k.a ‘Not Applicable’). The

dataset will be validated using Bayesian analysis in the later section.
8.2.2. Data sample

Most respondents were from the two largest cities in Vietnam: 347 people from Ho Chi
Minh City (accounting for 64.86%) and 107 people from Hanoi Capital City
(accounting for 20%). The remaining respondents (15.14%) came from other urban
areas, like Hue city, Vung Tau city, Thanh Hoa city, etc. Among 535 responses, female
participants constituted a greater proportion than male participants (58.31% of females
versus 41.12% of males). The average mean age of all participants was around 33.80
(see Figure 8.1). The educational level of participants was relatively high, as 85.05%

of them acquired an undergraduate (63.18%) or post-graduate levels (21.87%).
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EMale @EFemale ONA

Figure 8.1: The distribution of surveyed samples by: A — age, and B — gender

The occupational backgrounds of participants were highly diverse, ranging from
accountant, activist, and actor to retiree and unemployment. The income of most
participants (39.24%) fell into the range of 5 million to 15 million VND monthly. No-
income participants consisted of 4.11% of the total number, whereas the percentage of
participants acquiring more than 30 million VND monthly was 7.48%. Most
participants reported spending most of their lifetime living in urban areas (84.86%).
Only 54 and 26 participants spent most of their lifetime in sub-urban (10.09%) and

rural areas (4.86%), respectively.
8.2.3. Response coding

The current section presents how the responses of six major categories (see Sub-section

8.2.1). Two main types of responses are categorical (including binary variables) and
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numerical variables. In the next sub-sections, categorical variables are described using
seven kinds of information corresponding with six columns: ‘Variable,” ‘Name,’
‘Explanation,” ‘Level,” ‘Code,’ ‘Frequency,’ and ‘Proportion.” Meanwhile, the last four
columns are replaced with ‘Range’, ‘Mean’, and ‘Standard deviation’ for the

description of numerical variables.

A.  Wildlife product consumption

The first sub-section of the dataset comprises 12 categorical variables that demonstrate
the wildlife product consumption behaviors among urban residents. The variables were
generated by questions about four ways of consuming wildlife products: bushmeat,
traditional medicine, products made from animal skin/fur/leather, and uncommon pet.
Variables A1 and A2 are used to present whether the respondent has ever consumed

bushmeat and their consumption frequency (see Table 8.1).

The behaviors of consuming traditional medicines made from wildlife are indicated by
variables A3 _1 to A5. While variables A3 _1 to A3_3 are whether the respondent has
ever consumed animal bones, bile bear, and pangolin scale for medical treatment, the
other two variables (A4 and A5) are the respondent’s information sources of traditional
medicine and perception of effective medicine. Animal bones, bile bear, and pangolin
scale are three frequently consumed materials for traditional medicines in Vietnam

(Davis et al., 2019; Davis et al., 2020; Sexton et al., 2021).

The consumption behaviors of products made from animal skin/fur/leather are

indicated by variables A6 to A8. The remaining two variables are to demonstrate the
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uncommon pet adoption behaviors of the respondent. Uncommon pets are animals that

are not dogs or cats.

Table 8.1: Description of variables related to wildlife product consumption

Categorical variables
Variable Name Explanation Level Code Frequency Proportion
Whether the Yes 1 202 37.76%
Al Bushmeat respondent has
consumption  ever consumed 0
bushmeat No 0 333 62.24%
Never 1 345 64.49%
Someti
Bushmeat Bushmeat mes 2 188 35.14%
A2 consumption  consumption
frequency frequency Often 3 1 0.19%
Very 4 1 0.19%
often
Whether the
respondent has Yes 1 77 14.39%
ever consumed
Animal bone animal bone
A3 1 - (monkey,
consumption .
tiger, horse,
traditional
medicine
Whether the Yes 1 116 21.68%
respondent has
Bile bear ever consumed
A3 2 . X
- consumption bile bear for No 0 419 78.32%
traditional
medicine
Whether the Yes 1 11 2.06%
P . respondent has
angolin
ever consumed
A3 3 scale l I
Consumption pango Ir_] _SC& € No 0 524 97.94%
for traditional
medicine
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Family

and a 321 60.00%
Friends
Newspa 0
Information Information per b 270 50.47%
Ad source of source of i
traditional traditional Social c 359 67.10%
medicine medicine Media
Book d 112 20.93%
Doctor e 31 5.79%
Other f 7 1.31%
Eastern
medicin 1 64 11.96%
e
Perceived Perceived
A5 effective effective type Same 2 219 40.93%
medicine of medicine
Western
medicin 3 252 47.10%
e
Whether the NO,’l 1 449 83.93%
respondent don’t
Skin/fur/leath likes Yes. a
A6 er product consuming Iittlye 2 76 14.21%
consumption animal
skin/fur/leathe
Yes,a 3 10 1.87%
r lot
Nothing 1 429 80.19%
1-3
The number of | Product 2 95 17.76%
products made S
Number of from animal 3.5
A7 skin/fur/leath  skin/fur/leathe product 3 4 0.75%
er product r that the S
respondent
owns More
than5 7 1.31%
product
S
Skin/fur/leath  Whether the Yes 1 106 19.81%
A8 er product respondent
Consumption owns any No 0 429 80.19%

products made
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from animal
skin/fur/leathe
r

No,1 363 67.85%
don’t
. Whether the
Interest in respondent Yes, a
! 0,
A9 uncor(r;tmon likes owning little 2 142 26.54%
P uncommon pet Ves. a
! 0,
ot 3 30 5.61%
No, 1 401 74.95%
never
Whether the Yes. in
’ 0,
Uncommon respondent has the past 2 116 21.68%
Al10 - ever adopted
pet adoption
any . Yes,
uncommon pe >
I'm 3 18 3.36%
adoptin
g now
B. General biodiversity perceptions

The second sub-section focuses on the urban residents’ general perceptions towards
biodiversity, like the self-assessment knowledge (variable B1), perceived importance
of biodiversity loss (Variable B2), perceived consequences of biodiversity loss
(variables B3 1 to B3 13), perceived preventive measures of biodiversity loss
(variables B4 1 to B4 _9), perceived biodiversity-affected objects (variables B5 1 to

B5_4), and perceived contributors to biodiversity loss prevention (variables B6 1 to

B6_5). In total, 33 variables belong to this group (see Table 8.2).

Table 8.2: Description of variables related to general biodiversity perceptions
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Categorical variables

Variable Name Explanation Level Code | Frequency Proportion
Never
heard 1 64 11.96%
Biodiversi  Self-assessment about
B1 ty knowledge o
knowledg about Poor 2 189 35.33%
e biodiversity | Adequate 3 243 45.42%
Good 4 39 7.29%
Biodiversi
ty loss is 1 17 3.18%
not real
Biodiversi
ty loss is
Perception rgﬁll b:t 2 30 5.61%
Biodiversi about the Y
; small
B2 ty importance of
. L problem
perception biodiversity
loss Biodiversi
ty loss is
real and a
major 3 488 91.21%
environme
ntal
problem
Numerical variables
Variable Name Explanation Raeng Mean SD
Agreement with the 1.
oo OIOIG Sonemertes f | ston
B3_1 impact . yloss 1 gly 3.34 0.74
- [Environmental pollution (air | disag
[pollution] . .
pollution, water pollution, ree
etc.)]
) ) 2.
Perceived Agreement with the Disag
impact following consequences of ree
B3_2 [climate biodiversity loss [Climate 3.33 0.72
change] change] 3.
Agre
B3 3 Perceived Agreement with the e 3.17 0.76
B impact following consequences of
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[Life biodiversity loss [Loss of life 4.
imbalance balance] Stron
] gly
. . agree
Perceived Agreement with the
impact following consequences of
B3 4 [good’s biodiversity loss [Loss of 2.95 0.84
diversity  daily product variety (food,
loss] medicine, etc.)]
Perceived Agreement with the
impact following consequences of
B3 5 pact biodiversity loss [Negative 2.85 0.83
[Economi - -
¢ growth] impacts on economic
growth]
Perceived Agreement with the
impact following consequences of
B3_6 [green biodiversity loss [Loss of 3.34 0.72
space] green space]
Perceived Agreement with the
impact following consequences of
B3_7 [natural biodiversity loss [Loss of 3.35 0.72
scenery] natural aesthetics]
Perceived Agreement with the
impact following consequences of
B3 8 [nature- biodiversity loss [Loss of 3.02 0.80
based opportunities for nature-
recreation] based recreation]
Perceived Agreement with the
impact following consequences of
B3_3 [knowledg biodiversity loss [Loss of 3.15 0.81
e loss] knowledge about nature]
P(_arcelved Agreement with the
Impact following consequences of
B3_10 [life S . 3.14 0.76
. biodiversity loss [Reduction
quality of quality of life ]
loss]
P(_arcelved Agreement with the
Impact following consequences of
B3 11 [physical R, . 3.00 0.81
biodiversity loss [Reduction
health of physical health]
loss]
B3 12 Perceived Agreement with the 3.04 0.78
B impact following consequences of
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[mental biodiversity loss [Reduction
health of mental health]
loss]
P?;:;;\éfd Agreement with the
B3.13 [life bf_c)llc_)wmg consequences _of 295 0.82
expectanc |od|ver_S|ty loss [Reduction
of life expectancy]
y loss]
Perceived Agreement with the
prevention following preventive
B4 1 method measure of biodiversity loss 3.36 0.72
[conservat [Species conservation in
ion] protected areas]
Perceived
prevention
method Agreement with the
[reduction following preventive
B4 2 of measure of biodiversity loss 1 3.60 0.67
deforestati  [Reduction of deforestation st )
L ron
on and and exploitation] |
exploitatio d?s;/g
n] ree
Perceived Agreement with the 9
prevention following preventive Dis.ag
B4 3 method measure of biodiversity loss ree 3.54 0.65
[environm [Environmental law
ental law] enactment] 3.
Perceived Agreement with the Agre
B4 4 prevention foIIowing_ prgvent_ive € 330 0.68
- method measure of biodiversity loss 4.
[research] [Scientific research] Stron
: gly
Percelv_ed Agreement with the agree
prevention followi i
method ollowing preventive
B4 5 . measure of biodiversity loss 3.48 0.67
[public - o
communic [Publlq communication
ation] about biodiversity (loss)]
Perceived Agreement with the
prevention following preventive
B4 6 method measure of biodiversity loss 3.48 0.67
[education [Education about
] biodiversity (loss)]
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Perceived

pﬁ‘éfﬁggn Agreement with the
[wildlife following preventive
B4 7 consumpti | Teasure of biodiversity loss 3.60 0.67
- P [Prohibition of illegal
prohibitio wildlife consumption]
n]
Percelv_ed Agreement with the
B4 8 p'}i‘éfﬁggn following preventive 3.04 0.77
- [environm measure of biodiversity loss ' '
[Environmental tax]
ental tax]
. Agreement with the
Perceived . .
revention following preventive
B4 9 P measure of biodiversity loss 3.25 0.73
method . o>
. [Donation for biodiversity
[donation] .
conservation]
Affected Agreement with the 1.
B5 1 object [my  following biodiversity loss | Stron 3.06 0.69
life] affected object [My life] gly
disa
Affected Agreement with the reeg
B5 2 object [my  following biodiversity loss 3.03 0.70
family] affected object [My family] 2.
Disa
Affected Agreement with the reeg
object [my  following biodiversity loss
BS5_3 neighborh affected object [My 3. 3.14 0.67
ood] neighborhood] Agre
e
Affected Agreement with the 4.
B5 4 object [my  following biodiversity loss | Stron 3.23 0.67
city] affected object [My city] gly
agree
Agreement with the 1.
B6_1 Contributo _foI_IOW|r_1g contributor to Stron 3.30 062
r [myself]  biodiversity loss prevention gly
[Myself] disag
A ith th ree
Contributo greement with the
following contributor to 2.
B6_2 r [my biodiversity | : ; 3.27 0.62
family] iodiversity oss_preventlon Disag
[My family] ree
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Contributo Agreement with the 3.
B6 3 r[m following contributor to Agre 3.99 0.62
- nei hbgrs] biodiversity loss prevention e ' ’
g [People in my neighborhood] 4
Contributo Agreement with the Stron
r following contributor to gly
B6_4 [governme  biodiversity loss prevention | agree 3.53 0.65
nt] [Government]
Contributo
r Agreement with the
[internatio following contributor to
B6_S nal biodiversity loss prevention 3.5 0.64
organizati  [International organization]
on]

C. Biodiversity at home and neighborhood

The third sub-section focuses on the interactions between humans and biodiversity at
the respondent’s home and neighborhood (see Table 8.3). The first four variables (from
C1_1to C1_4) show the respondent’s behaviors and willingness to plant varied types
of plants in their houses, while the next four variables (from C2_1 to C2_4) present the
respondent’s behaviors and willingness of adopting varied types of pet in their houses.
The respondent's feelings (e.g. comfortability and aesthetics) when being in the house
are indicated by variables C3_1 to C3_4. The last three variables (C4_1, C4 2, and
C4_3) are used to present the perceived availability of plants in the respondent’s
neighborhood, their willingness to donate to a planting project, and considered

important aspects of the project, respectively.

Table 8.3: Description of variables related to biodiversity at home and neighborhood
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Categorical variables

Variable Name Explanation Level Code | Frequency Proportion
Not at all 1 31 5.79%
Whether the
In-house respondent Yes, but 292 54.58%
Cil1 planting - only a few
(scale) plants plant in
their house
Yes, Iplant 4 212 39.63%
many
In-house Whether the Yes 1 504 94.21%
cLz | planing RO
i No 0 31 5.79%
(binary) their house ’
0 0 30 5.61%
1 1 17 3.18%
Number of ~ The number 2 2 48 8.97%
types of of types of 0
CL3 plants plants planted 3 3 66 12.34%
planted in the house 4 4 32 5.98%
5 5 50 9.35%
More than 5 6 292 54.58%
No, | o
wouldn’t 1 38 7.10%
Yes, |
would plant
Willinane Whether the | more plants 2 49 9.16%
ssto Igant respondent is from the
ClL4 moF;e willing to same type
lants plant more
p p|an'[S YeS, I
would plant
more plants 4 448 83.74%
rom
various
types
Whether the Yes 1 254 47.48%
c21 Petting respondent
owns any pet No 0 281 52.52%
Cc22 Cat a 142 26.54%
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Dog b 225 42.06%
Type of pet . 0
Type of that the Fish C 174 32.52%
pet respondent Other d 23 4.30%
owns
No pet e 154 28.79%
0,
Number of 0 0 200 37.38%
pet types that 1 1 183 34.21%
c2 3 Numtl[er of the
pets respondent 2 2 70 13.08%
owns Morethan2 3 62 11.59%
No, | o
wouldn’t 1 347 64.86%
Yes, |
would adopt
Whether the more pets 2 78 14.58%
Willingne  respondent is from the
Cc24 ss to adopt willing to same type
more pet adopt more
pet Yes, |
would adopt
mare pets 5 110 20.56%
rom
various
types
Very
Uncomforta 1 25 4.67%
How much ble
Feeling comfortable | Uncomforta
comfortab the ble 2 33 6.17%
Cc31
- le at home respondent
(scale) feelsinthe | Comfortabl . 258 48.22%
house €
very 4 219 40.93%
comfortable
Feeling Whether the | Comfortabl 1 477 89.16%
respondent e
comfortab
C3.2 le at home feels
: comfortable | Uncomforta
58 10.84%
(binary) i1 the house ble ’
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Very

negative 1 12 2.24%
effect
Feeling How much .
aesthetic  comfortable Negative 2 12 2 24%
c3 3 at home the effect
- due to respondent Positive
plant/anim feels the effect 3 316 59.07%
al (scale) house is
Very
positive 4 195 36.45%
effect
. Whether the Positive 0
Feelmg respondent offect 1 511 95.51%
aesthetic feels th
at home eels the
C3 4 due to house )
olant/anim aesthetic due Ng?fi’g}[/e 0 24 4.49%
| (binary) o
a plant/animal
Not at all 1 26 4.86%
Plantsin  Whether there .
a1 the are any plants A few 2 232 43.36%
~ | neighborh  in the Many 3 188 35.14%
ood neighborhood
Abundant 4 89 16.64%
Whether the Not at all 1 5 0.93%
Donation  respondent is
to planting willing to Not really 2 60 11.21%
project in financially .
C4_2 the contribute to | Willing 3 284 53.08%
neighborh  the planting
ood  projectinthe |  Very 4 186 34.77%
neighborhood willing
Amount a 248 46.36%
Variety b 267 49.91%
Favorable Important .
planting aspects that Aesthetics c 388 72.52%
cq 3 | Characteris  shouldbe | | ooy g 323 60.37%
- ticsinthe  considered in
neighborh  the planting Utilities
ood project (shades, e 365 68.22%
etc.)
Other f 5 0.93%
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D.

Public park visitation and motivations

Respondent’s public park visitation and involvement in planting projects can be

explored using the variables in the fourth sub-section (see Table 8.4). At the beginning

of the sub-section, the question, ““is there any public park near your house?”” was asked.

If the respondent answered ‘yes’, other questions about their visitation to the public

park and planting-project contribution willingness would be given. Otherwise, these

questions would be skipped. In this sub-section, specific questions about the public

park's biodiversity characteristics were not included to avoid respondent’s recall bias,

which downgrades the answers’ reliability.

Table 8.4: Description of variables related to public park visitation and motivations

Categorical variables

Variable Name Explanation Level Code | Frequency Proportion
o Whether there Yes 1 415 77.57%
Availability of is a public
b1 abr:t_earbyk park near
ublic par
pebTIEP where the No 0 120 22.43%
respondent
lives
Never 1 21 3.93%
Almost 0
Public park Frequency of never 2 38 7.10%
visitation ;
D2 frequency n%glrrk])g/tsum?c Sometimes 3 281 52.52%
ark
P Almost -, 55 10.28%
everyday
Everyday 5 20 3.74%
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Relaxation a 260 48.60%
Physical 238 44.49%
activities
Meeting 0
with friends % 17.94%
The Spending
Public park respondent’s time with d 107 20.00%
visitation reasons to family
D3 reasons e
visitthe | Eqycational
nearby public | activities e 101 18.88%
park for children
Enjoying i 220 41.12%
nature
Community 0
events g 70 13.08%
Other h 2 0.37%
Whether the Not at all 1 8 1.50%
. respondent is
Donation to willing to Not really 2 58 10.84%
planting contribute .
iant i Willin 3 244 45.61%
D4 projectinthe  ginancially to J ’
public park the planting
projectinthe | Very 4 105 19.63%
nearby public willing
park
Amount a 220 41.12%
Variety b 281 52.52%
Important Aesthetics c 326 60.93%
Favorable
- aspects that
planting should be :
D5 characteristics . . Location d 228 42.62%
. - considered in
in the public .
the planting I
park project Utilities
(shades, e 284 53.08%
etc.)
Other f 7 1.31%
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E. National park visitation and motivations

The fifth sub-section is about the respondent’s national park visitation (see Table 8.5).
Besides the visitation behaviors (variable E1) and motivations (variables E2 to E4), the
respondent’s willingness that might contribute to conservation finance in national parks
was also measured by variable E5 (entrance fee payment willingness) and E6 (donation
willingness). The questions in this sub-section were kept as general (or not context-
based) as possible because urban residents in different cities had distinct impression
with particular national parks, so their perceptions about national parks might be
different accordingly. Moreover, recall bias also alleviates the reliability of responses

to specific (or context-based) questions.

Table 8.5: Description of variables related to national park visitation and motivations
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Categorical variables
Variable Name Explanation Level Code | Frequency Proportion
Never 1 114 21.31%
0
Less than 2 259 48.41%
once a year
National Park  Frequency of 0
El visitation going to the Once a year 3 111 20.75%
frequency national park Twice a A - 5.05%
year
0,
More than 5 24 4.49%
twice a year
) Escape and 56.07%
National park The Relaxation a 300
E2 visitation )
dent L
cons e’ | Ee |y, oo
nature




visit the Watching 54.21%
national park wild 290
animals
Meeting 20.00%
with friends 107
Spending 41.68%
time with 223
family
Educational 34.02%
activities for 182
children
Seeking 45.61%
new
knowledge 244
(animals,
plants, etc.)
Outdoor 43.55%
activities
(hiking, 233
trekking,
etc.)
Other 7 1.31%
No, I don’t 5.61%
even think 30
Whether the about it
Willingness rgspondent_ls_ No. but 6.73%
0 visit a willing to visit * 36 (970
E3 : a national maybe later
national park park in the
(scale) Yes, but 'm 239 43.36%
next 12 still not sure
months
Ye_s, 237 44.30%
certainly
Whether thg Yes 469 87.66%
- respondent is
Willingness o i
0 Visit a W|II|ng_to visit 12.34%
E4 . a national 70
national park ;
(binary) park in the No 66
next 12
months
E5 Yes 522 97.57%
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Whether the 2.43%
respondent is
Entrance fee  willing to pay
payment for the No 0 13
willingness national
park’s
entrance fee
Whether th_e Yes 1 508 94.95%
respondent is
Conservation willing to
E6 project donate to the 5.05%
donation national
willingness park’s No 0 27
conservation
activities

F. Socio-demographic profile

The last sub-section consists of variables about the socio-demographic characteristics
of the respondent, such as gender (variable F1), age (variable F2 and F3), occupation
(variable F4), educational level (variable F5), and income (variables F6 and F7). Apart
from basic information, the nearby landscape (variable F8), environmental information
source (variable F9), most frequently lived area (variable F10), and current residency

(variable F11) are also included in the sub-section (see Table 8.6).

Table 8.6: Description of variables related to respondents’ socio-demographic

profiles
Categorical variables
Variabl Name Explanation Level Cod | Frequenc Proportio
e e y n
F1 Gender Gender Female 0 312 57.08%
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Male 1 220 42.92%
18-22 1 120 13.95%
23-30 2 132 21.36%
The age
group in 31-40 3 140 25.75%
F3 Age group which the
respondent 41-50 4 87 17.37%
belongs to 51-60 5 36 7.58%
More than 60 6 20 3.99%
The current
. occupation
F4 Occupation of the NA NA NA NA
respondent
Primary 1 1 0.2%
school
Secondar
Thehighest |~ sopool 2 9 1.8%
. educational
FS Education \ovelof the | Highschool 3 70 13.77%
respondent Und d
nergraduat 338 61.68%
Post-graduate 5 117 22.55%
No income 1 22 4.39%
Less than 5 0
million VND 2 53 10.58%
5 - 10 million
3 99 15.37%
The income VND ’
s it:‘ 10- 15
F7 Income group  which the - 4 107 20.16%
respondent million VND
belongsto | 15-20vND 5 40 7.78%
20-30 0
million VND 6 a4 9.38%
More than 30 0
million VND ! 40 1.78%
- Nearby The Forest a 121 23.15%
landscape landscapes
that the Ocean b 133 24.35%

103




respondent River c 201 36.73%
has ever
lived nearby Cropland d 205 37.72%
Pond e 203 37.92%
Other f 143 28.54%
Not at all g 6 0%
Newspaper a 382 71.86%
Online b 380 71.46%
newspaper
Social Media c 464 87.03%
Lecture d 228 43.91%
The sources
fromwhich |  “Wordof e 278 52.50%
the mouth
Environmenta respondent .
F9 I Information por Books f 253 47.90%
receives
source environment |  Textbooks g 228 43.51%
-related D ¢
information ocumentary h 339 64.27%
movies
Observations i 292 56.09%
Local j 99 19.56%
government
0.6%
Others k 3
The area in Urban a 454 85.63%
. which the
Areawith oo ondent | Sub-urban b 54 10.38%
F10 most living h
. as spent a
time N
majority of Rural c 26 3.79%
their lifetime
The current
Current city in which
F11 . the NA NA NA NA
residency
respondent
is living

Numerical variable
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Variabl

o Name Explanation Range Mean SD
F2 Age The reported age of 18-71 33.80 12.18
the respondent
The reported income 0- 16,646,86
FS Income of the respondent 100,000,000 13,708,971 2
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Chapter 9:
Bayesian Mindsponge Framework
This dissertation’s second and third studies employed the Bayesian Mindsponge
Framework (BMF) to analyze 535 eligible responses from people living in major
Vietnamese cities. In this chapter, | present what the mindsponge mechanism and
Bayesianism are, how they are advantageous, and how they greatly fit each other and

form an analytical approach: BMF.

9.1. Mindsponge mechanism

9.1.1. Brief history and applications

The term mindsponge refers to the metaphor that the mind is analogized to a sponge
that absorbs new compatible values and squeezes out incompatible values with its core
values. It was first coined by Vuong et al. (2014, p. 8) as a measurement for the “ability
to absorb and integrate new cultural values into corporate mindset toward innovative
change and creative performance” in the Inclusive Innovation Metrics (or i2Metrix),
which helps estimate the corporate innovation capacity. Incorporating the existing
prominent literature about acculturation and global mindset at the current time, Vuong
and Napier (2015) and Vuong (2016) continued to develop the concept of
“mindsponge” into the mindsponge mechanism. The concept has been expanded into
mindsponge theory, of which its functions are supported by evidence from natural

evidence, in a recent book (Vuong, 2023).
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The mindsponge mechanism is a framework that describes how and why an individual
learns new cultural values through education and work in “foreign settings” and
unlearns cultural values that are no longer appropriate. The “foreign settings” refer to
any contexts that the individual was unfamiliar with in the past. For example, when a
person works or studies in a foreign country as an expatriate or international student;
when a person works and studies with foreign friends in their home country; when a
person stays in the home country but surfs the Internet to see information related to
foreign countries (e.g., an American Vietnamese person anime that originated in Japan,

was drawn in Korea and translated in the Philippines).

The mechanism was first proposed by Vuong and Napier (2015, p. 355) to explain
“why and how professionals and managers could replace the cultural values they have
grown up with by those they have absorbed following education and work in “foreign”
settings.” Later, Nguyen et al. (2021) suggested that the mindsponge mechanism can
be employed to explain and construct theoretical models for complex psychological
and behavioral issues. Specifically, they use the mindsponge mechanism to explain
suicidal ideation through a sense of connectedness and help-seeking behaviors. This
study also marks the first time the Bayesian Mindsponge Framework was employed.

Since then, the mindsponge mechanism has been used to demonstrate the absorption

and rejection process of not only cultural values but also information and ideations.

The applications of the mindsponge mechanism are various. It has been employed to

study and explain many issues in multiple disciplines, such as business and
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management sciences (Barbulescu, Tecau, Munteanu, & Constantin, 2021; Kim, Lee,
& Lee, 2021; Nguyen et al., 2022; Vuong, 2016), creativity and innovation sciences
(Nguyen, 2022; Stoermer, Lauring, & Selmer, 2020; Vuong, 2022), psychology and
behavioral sciences (Arleskog, Vackerberg, & Andersson, 2021; Basinska &
Rozkwitalska, 2020; El Fakahany, 2021; Liu, Wan, & Fan, 2021), socio-cultural
sciences (Ho et al., 2022; Mantello, Ho, Nguyen, & Vuong, 2021; Ruining & Xiao,
2022; Ruining et al, 2023; Shen, Li, & Zhang, 2021; Vuong et al., 2018), education
sciences (Lasekan & Alarcon, 2021; Tran et al., 2020), scientific publishing (Nguyen
& Vuong, 2021; Vuong, Nguyen, Pham, Ho, & Nguyen, 2021), and environmental

sciences (Khuc et al., 2020).

Particularly, Vuong (2016) finds that mindsponge, measuring the readiness to adjust to
emerging sociocultural values, is a significant predictor of entrepreneurs’ decisions to
start a business. Due to this feature of mindsponge, developing a mindsponge-like
culture is promoted as a way to obtain a sustainable business that is open to innovation
and adapts to environmental changes (Barbulescu et al., 2021; Wurster, 2021). In a
recently proposed organizational theory of resilience (Kantabutra & Ketprapakorn,
2021), the mindsponge mechanism is referred to as a foundational framework along
with the General System Theory by Von Bertalanffy (1973) and the theory-building
approach by Dubin (1976). Regarding psychology and behavioral sciences, Stoermer
et al. (2020) suggest that the mindsponge concept can be a promising tool to examine

“how the experience of cultural differences in conjunction with expatriate personality
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affects the internalization of new values and information and how this eventually
influences expatriates’ creativity.” In addition, mental health issues can also be
explained using the mechanism, such as the associations between acculturative stress,
social connectedness, and depression (Nguyen, Le, & Meirmanov, 2019; Ranizal,
Zabidi, Shariff, Stanis, & Amir, 2019). Especially, the mechanism plays a foundational
role in discovering cultural additivity phenomena in Vietnamese culture (MVuong et al.,

2019; Vuong et al., 2018; Vuong et al., 2020).

9.1.2. Fundamental components

The mindsponge mechanism is dynamic and multiplex, it is often displayed through a
conceptual diagram with a pie shape representing a mind and the surrounding
environment (see Figure 9.1). The diagram consists of five main components: 1)
mindset, 2) comfort zone, 3) multi-filtering system, 4) cultural and ideological setting

(or environment), and 5) cultural values (or information) (Vuong et al., 2022a).

The outermost part of the pie — the yellow-colored part — demonstrates the cultural and
ideological settings (or environment, in general), where the individual is within. The
innermost part of the pie — the red-colored nucleus — represents the mindset or a set of
core values. Given that culture can be defined as “the set of attitudes, values, beliefs,
and behaviors shared by a group of people, but different for each individual,
communicated from one generation to the next” (Matsumoto & Juang, 2016), the
mindset includes but is not limited to cultural values. Sometimes, highly trusted values

or information are also deemed as core values. Such core values are used as
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benchmarks explicitly or implicitly for judging the appropriateness of newly absorbed
values (or information) and making decisions or responses. In other words, the mindset
greatly influences an individual's perceptions, attitudes, and behaviors. Due to this
function of the mindset, it creates a self-protection mechanism for the individual’s
“self,” which is analogous to the assertion of the self-affirmation theory that “the
overall goal of the self-system is to protect an image of its self-integrity, of its moral
and adaptive adequacy. When this image of self-integrity is threatened, people respond

in such a way as to restore self-worth” (Sherman & Cohen, 2006).

The blue part in the middle of the outermost part and the nucleus is the comfort zone,
also called the buffer zone. This zone is constituted by values in the mind that are not
core values. It has two fundamental functions. First, any values that want to enter the
mindset have to pass through the comfort zone, so the comfort zone helps protect the
mindset from external shocks when the environment changes swiftly (e.g., cultural
shocks). Second, the comfort zone is the place where the multi-filtering system kicks
in to evaluate the appropriateness and usefulness of the newly entering values.
Although the filtering process can happen anywhere within the mind, no matter how
close it is to the mindset, the white membranes between the yellow/blue and blue/red
parts represent the point of evaluation or filtering (for a more straightforward
interpretation). The closer the values are to the mindset, the stricter the evaluation or

filtering will be.
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The multi-filtering system has two essential functions: integration and differentiation
of information (Levy, Beechler, Taylor, & Boyacigiller, 2007). When the information
from the environment enters the mind, it is treated in two ways. If the information is
compatible with the core values (or mindset), it will be synthesized and incorporated
through integration. Suppose the emerging information is different from the existing
information (or values). In that case, the difference will be measured through
differentiation to assess the cost and benefit of accepting or rejecting the emerging

values (or replacing existing ones with new ones).

The multi-filtering system is driven by the 3D (three dimensional) filter (Vuong &
Napier, 2014), the notion of inductive attitude (Pdlya, 1954), and trust evaluators
(Paliszkiewicz, 2011; Schoorman, Mayer, & Davis, 2007). The 3D filter refers to
disciplined processes that evaluate, connect, compare, and imagine emerging and
existing values to create useful and ready-to-use insights. The emerging values are
information absorbed from the environment (or out-of-discipline information), while
the existing values are information existing within the mind (or within-discipline
information). In other words, the 3D filter is a “proactive disciplined process of
mindsponge filtering begins by comparing foreign information and values to
benchmarks (the existing core values), accepting or rejecting the new values to
integrate into the comfort zone” (Vuong & Napier, 2015). This filter is operated under

an assumption that the individual is aware of his/her desire(s) or has clear priorities.
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Emerging cultural values
(or new information)

Mindset

Comfort zone
.................... (or buffer zone)

Cultural and ideological setting
(or environment)

Trust evaluators
(or cost-benefit judgements)

3D Multiple Filters
Inductive Attitude

Inappropriate cultural values
(or waning information)

Figure 9.1: Mindsponge mechanism. The visualization is retrieved from M.-H.
Nguyen, Vuong, Ho, and Le (2021) under the Creative Commons Attribution licence

(CC-BY).

Pdlya (1954)’s inductive procedure offers a three-step mechanism to filter information
that starts with noticing similarities (or analogies) between new and existing values.
Then, such analogies are generalized into conjectures, and the conjectures are
eventually tested in a specific context. The inductive attitude is thinking that dares to
test and retest certain existing beliefs without fear of being easily contradicted by
experience. The testing results are stored in mind and form the “guard of trust” (or trust
evaluators). Vuong and Napier (2015) suggest that there are at least four levels of trust

evaluation:
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1) personal qualities and properties;
2) expectation of future costs and benefits in both the short and long term;
3) ability to verify a value’s adaptability to the existing mindset;

4) suitability of generalized values at the philosophical level.

The absorption and ejection of information and values are represented by the arrows
moving in and out directions, respectively. The arrows heading to the nucleus
demonstrate the emerging information and values, while the arrows heading out
demonstrate the wanning values and information no longer compatible with the core
values. The in- and out-flows are non-stop, continual processes, which creates the
updating feature of the mindsponge mechanism. This updating feature helps clarify the
distinction between the 3D filter and trust evaluator, which are analogous at first
glance, because both are related to cost-benefit judgement. To elaborate, the cost-
benefit judgement of new values engaging trust evaluators employs the analogous
existing values that were formerly absorbed, evaluated, and validated through the
inductive procedure. For this reason, the new values might be given a “priority pass”
that requires less timely and rigorous evaluation to be absorbed into the mindset. In
contrast, if no existing formerly evaluated and validated values are analogous to the
emerging values and information, the emerging values and information have to be
evaluated carefully, as usual, by a 3D filter to be absorbed into the mindset. In some
cases, when the information is perceived as totally untrustworthy, it might be ejected

from the mind immediately by the trust evaluator.
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9.1.3. Advantages of studying psychology and behavior

Due to the features described above, the mindsponge mechanism has several
advantages in studying and analyzing psychological and behavioral issues. First of all,
the mindsponge mechanism shows a non-stop, continual absorption and ejection
processes of information, which are driven by the multi-filtering system, so it can help
explain the multiplex and dynamic of humans psychology and behaviors. Moreover, as
the mindsponge mechanism uses information and values as basic components, its
applicable scope is broad and not limited by specific disciplinary boundaries.
Therefore, it helps study highly interdisciplinary topics, such as conservation social
sciences, environmental psychology, human behavioral ecology, etc. (Khuc et al.,
2023a; Khuc et al., 2023b; Khuc et al., 2022; Nguyen & Jones, 2022; Nguyen & Jones,

2022; Vuong, Le, Khuc, Nguyen, & Nguyen, 2022)

Second, due to the non-stop continual information processing process, the mindsponge
mechanism can reflect the human mind’s updating (or changing) characteristics. The
argument is built upon the discovery that the brain can change its structure and function
through thinking processes and behaviors, and this change is affected by various things,
such as love, sex, grief, relationships, learning, addictions, culture, technology,
economic status, etc. (Davidson & McEwen, 2012; Doidge, 2007). This changing brain
phenomenon is referred as neuroplasticity or brain plasticity — “the ability of the
nervous system to change its activity in response to intrinsic or extrinsic stimuli by

reorganizing its structure, functions, or connections” (Mateos-Aparicio & Rodriguez-
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Moreno, 2019). A framework with the updating feature (or considering the time
dimension), like the mindsponge mechanism, can be a better tool for studying human

psychology and behaviors than other static frameworks.

International Students' Domestic Students'
Mindsponge Mindsponge

‘ Effective help-seeking sources
. Suicide-related information

‘ Other types of information

Figure 9.2: Example of demonstrating the mindsponge process using the Euler
diagram. The visualization is retrieved from Nguyen, Le, et al. (2021) under the

Creative Commons Attribution license (CC-BY).

Third, the mindsponge mechanism can be interpreted and visualized using the set

theory — a branch of mathematical logic that studies the collection of things or objects.
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Two typical demonstrations of set theory are the Euler and Venn diagrams. The
conceptual diagram of the mindsponge mechanism is constructed using the Euler
diagram, which provides the capacity to explain complex hierarchies and overlapping
properties. Visualizations of mindsponge in the study of Nguyen, Le, et al. (2021) is a
typical example (see Figure 9.2). Although the mind-brain mechanism (or the
connections between mind and brain) remain debatable, it is not hard to recognize the
complexity and multiscale of the mind given the complex temporally and spatially
multiscale structure of the brain (Bassett & Gazzaniga, 2011). Thus, a framework that
provides the ability to visualize hierarchies and overlapping properties would help

substantially explain and study humans' psychology and behaviors.

Fourth, human thought or behavior is a result of multiple interconnected factors that
already influenced (e.g., experience), are influencing (e.g., current biological and
emotional conditions), and are expected to influence the human in the short or long
term (e.g., expectations about an outcome in the future). Given this multiplexity, it is
sometimes out of researchers’ capacity to examine all the components involved in the
psychological process of thinking or behavior at a time. In order to study psychological
and behavioral issues effectively, the principle of parsimony is favored to construct
scientific models because it facilitates the discovery of laws (or patterns of data) and
generates a more precise and integrated conclusion (Bentler & Mooijaart, 1989;
Cougle, 2012; Simon, 2001). However, constructing parsimonious models require

researchers to understand when the inclusion of parameters is sufficient (Bentler &
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Mooijaart, 1989), and when it is too simple, that can lead to the impoverishment of our
interpretation of the studied phenomenon (Simon, 2001). Mindsponge mechanism
aided by the set theory can help us determine the boundary in which the psychological
might happen or which components have a high probability to be involved, which

subsequently facilitates the construction of parsimonious models.

Last but not least, the interactions between the mind and the environment can be
highlighted through the flows of information absorbed and ejected. Such flows of
information are driven by the multi-filtering system that involve subjective cost-benefit
judgements and trust evaluation. For that reason, it is possible to explain a particular
psychological process, decision, or behavior based on both the information existing in
mind (mostly the core values) and the emerging information from the external
environment. In other words, the mindsponge mechanism is not a closed system, but it
is open to integrating other theories and frameworks that are context-based into the

framework.

9.2. Bayesian inference

9.2.1. Bayes’ Law and fundamental components

Bayesian inference is a statistical inference method that employs Bayes’ Law (a.k.a.
the Bayes’ Theorem). The Theorem was written by Thomas Bayes — an English
statistician, philosopher, and Presbyterian minister — in the “Essay towards solving a
problem in the doctrine of chances.” However, the essay was only found and published

by his friend, Richard Price, in 1763, two years after the Bayes’ death. Although the
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Theorem bears Bayes’ name because he first wrote it, Pierre-Simon Laplace — a French
scholar and polymath — was the one who independently provided a more detailed
analysis that is more relevant to the practice of contemporary Bayesian statistics
(Laplace, 1774, 1781). Bayesian thinking has been widely applied to answer questions
in multiple disciplines: astrophysics, weather forecasting, biology, and social and
psychological sciences (Cowles, 2013). Besides science, it is even used to guide
learning and decision-making in business and industry. For example, Google’s
driverless robotic car is guided by Bayesian inference software (McGrayne, 2011).
Mars Rovers — motor vehicles designed to travel on the surface of Mars — are also

programmed to think Bayesianly.

Both Bayes and Laplace assumed a uniform distribution (a flat distribution that assigns
an equal probability for every possible outcome) for the unknown parameter. In a

probability context, Bayes' Theorem can be presented as follows (Gill, 2014).

Suppose we have two events A and B, which are not independent. Based on the basic

axioms of probability, we have the conditional probability of A given B occurrence:

_ p(4B)
p(AlB) = 23 (9.2)

where p(A|B) is the probability of A given that B has occurred, p(4,B) is the
probability that both A and B occur, and p(B) is the unconditional probability that B
occurs. p(4, B) can also be known as the joint probability between A and B, denoted

by p(A N B).
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Similarly, the conditional probability of B given A occurrence is shown as:

_ p(BA4)

Because the probability that A and B occur is equal to the probability that B and A

occur, we can combine Equation (1) and (2) as follows:
p(AlB)p(B) = p(BlA)p(A)

_ p(BlADP(4)
p(A|B) = LE1E 93)

This equation is the famous Bayes’ Theorem or Bayes’ Law.

The Bayes’ Law can also be applied to multiple events, but not only two. Suppose we
are interested in the probabilities of three events A, B, and C, which are conditional on
the data D that we observe. Applying the Bayes’ Law for event A (any of the three

events can be selected), we have:

_ p(Dl4)p(A)
p(AID) = ==" (9.4)

Given the Total Probability Law and the definition of conditional probability, we have:
p(D) =p(AnD)+p(BND)+p(CnD)
= p(D|A)p(4) +p(D|B)p(B) +p(D| C)p(C) (9.5)

Then, if we substitute the denominator of Equation (4) by Equation (5), we will get:

AID) = p(D|A)p(A) 96
PUAID) = e B B OP© (9.6)
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Equation (9.6) demonstrates the conditional probability for any of the hypotheses that
can be produced when there exist unconditional distributions for three rival hypotheses,
p(4), p(B), and p(C), and three statements about the probability of the data given

these hypotheses, p(D|A), p(D|B), and p(D|C).

In realistic statistical models, what we have to do is to estimate the distribution of the
unknown k-dimensional @ coefficient vector (or parameter), given the rectangular
n X k matrix of data, X. X is for replacing D in equation (6). The distribution of @
coefficient vector given X is called posterior distribution and denoted as p(0|X).

Applying Bayes’ Law, the posterior distribution will be calculated as follows:

_ pXI6)p(6)
p(BIX) = 212 ©.7)

where p(X]8) is the probability of the sample for the fixed 8 under the assumption that
the data are independent and identically distributed accordingto p(X;|@) Vi =1, ..., n,
and p(08), p(X) are the corresponding unconditional probabilities. p(X]0) can be
treated as a likelihood function that assigns a probabilistic prediction to the observed
data X. Because the implication of p(X|@) that known quantity is conditional on the
unknown quantity, so the p(X]|0) quantity is usually written as L (X|0) to represent the
likelihood function. p(@) is a distributional statement about the unknown parameter
vector @ before observing the data (a.k.a. the prior distribution). p(X) is called by
many names, such as the normalizing constant, the normalizing factor, the marginal

likelihood, and the prior predictive distribution. Nonetheless, since it is not conditional
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on @, in turn, gives no inferential information about the value of parameter 8, Equation
(9.7) can be formulated more compactly and succinctly by removing p(X) from the

denominator and replacing the equal notation (“="") with the proportional notation
(“x):

p(0X) o L(X|0)p(0) (9.8)
This Equation can be translated into the simplest rule of Bayesian inference:

Posterior Probability « Prior Probability x Likelihood Function

Based on this rule, it can be said that, in all Bayesian models, the posterior probability
distribution is always proportional to the prior probability distribution and the
likelihood function. Visually, the posterior distribution, prior distribution, and
likelihood can be presented in Figure 9.3. As can be seen, the prior distribution
represents subjective expectation towards the probability distribution of the parameters
in the model, while the likelihood represents the evidence derived from the data at
hand. The longer the intervals of prior distribution are, the more uncertain the
expectation is. The wider the likelihood intervals are, the higher the noise of the data
is. After the estimation, the posterior distribution is pulled towards the prior
distribution, which is called “shrinkage.” Speaking differently, the posterior mean

shrinks towards the prior mean (Gill, 2014).
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Figure 9.3: Example of Bayesian inference with a posterior distribution, prior
distribution, and likelihood function. The visualization is retrieved from Yanagisawa,
Kawamata, and Ueda (2019) under the Creative Commons Attribution license (CC-

BY).

In Bayesian inference, the interval of the posterior distribution is not called a
confidence interval like in the frequentist approach, but it is called a credible interval.
The intervals of a parameter’s posterior distribution are two parameter values that
“contain between them a specified amount of posterior probability, a probability mass”
(McElreath, 2018). When interpreting the Bayesian analyses’ results, the Highest
Posterior Density Intervals (HPDISs) are very important to determine whether the fixed
0 is significantly different from 0. The HPDIs help define the Highest Posterior

Density region, which has a higher posterior density than any region outside the region.

122



9.2.2. Advantages of Bayesian inference

To understand the advantages of Bayesian inference, | will first go through the current
reproducibility crisis in the social and psychological sciences, which encourages more
scientists to adopt Bayesian inference instead of the frequentist approach for their
statistical analyses. In 2015, a large-scale audit was carried out by a team of 270
researchers led by Brian Nosek — executive director of the Center for Open Science —
for replicating 100 experimental and correlational studies published in three
psychology journals. The audit suggests that only 36% of the studies could be
confirmed, and 47% could if using another statistical method (Open Science
Collaboration, 2015). Another inspecting study published in Nature Human Behaviour
also reports a low reproduction rate when replicating 21 systematically selected
experimental studies in social sciences published in two of the most prestigious
journals (Nature and Science) between 2010 and 2015. Specifically, only 62% of the
replicated studies show a significant effect in the same direction as the original studies
(Camerer et al., 2018). In response to these worrisome results, Nature conducted a
survey of 1,576 researchers in multiple disciplines to shed more light on the crisis. As
a result, more than half of the respondents agree that there is a significant

reproducibility crisis (Baker, 2016).

Many reasons have led to the reproducibility crisis. One of the major causes behind the
crisis is the wide sample-to-sample variability in the p-value. The p-value was

developed by Ronald Fisher to aid judgement whether we should doubt the null
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hypotheses. However, the p-value in modern science is being treated as a dichotomous
value (usually taking 0.05 as a threshold) or “an absolute index of the truth” that
scientists employ to reject the null hypothesis. However, p-value = 0.04 should be
considered to have a similar effect as p-value = 0.06. A small sample drawn from a
population can hardly represent the features of the given population, so increasing the
sample size will enhance the representation of the population and, thus, the reliability
of the p-value. Nevertheless, even if the statistical power is increased up to 80% — the
often suggested level, the p-value still remains highly variable. Only when the
statistical power is increased up to at least 90%, the p-value would become invariable
(Halsey, Curran-Everett, Vowler, & Drummond, 2015). The statistical power is

relatively low in psychological studies, with approximately 50% (Maxwell, 2004).

Given the flawed p-value, Halsey et al. (2015) suggest scientists should not give binary
judgements based on the p-value but rely on more mature alternatives to grade the
evidence. Many scientists assert that the estimation of the 95% confidence intervals
and visual presentation of the data can support the evaluation of the evidence because
they provide more information and are more intuitive than the p-value (Krzywinski &
Altman, 2013; Lavine, 2014; Masson & Loftus, 2003). In particular, Masson and
Loftus (2003) recommend employing visualization of the data’s means and

corresponding confidence intervals as an alternative to standard null hypothesis testing.

Bayesian inference can be a good alternative for the p-value approach employed in

frequentist inference as estimation and visualization of the confidence intervals are
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basic features of Bayesian analysis. However, Bayesian inference employs credible
intervals but not confidence intervals for interpretation. Bayesian credible intervals
treat the estimated parameter as a random variable and their bound as fixed, so the
intervals demonstrate the probability that the unobserved parameter value falls in. In
contrast, frequentist confidence intervals treat the estimated parameter as fixed (true
parameter value) and their bounds as random variables, so confidence intervals can
only indicate the interval that we believe (or be confident) it contains the true parameter
value of the unknown population parameter. For example, a 95% confidence interval
indicates 95% of the confidence intervals calculated at the 95% confidence level
contain the true parameter value, whereas 95% credible intervals help define the
credible region that the true parameter value has a 95% probability of being in. This
distinction makes the Bayesian inference more theoretically advantageous than the

frequentist approach (Wagenmakers et al., 2018).

There are only two fundamental types of quantities in the Bayesian inference approach:
known and unknown quantities. All of them are treated probabilistically. For a clear

description, we can refer to the statements of Gill (2014):

“From the Bayesian perspective, there are only two fundamental types of
quantities: known and unknown. The definition of such unknown quantities is
very general; they can be any missing data or unknown parameters. When
quantities are observed, they are considered fixed and conditioned upon. [...]

Bayesians make no fundamental distinction between unobserved data and
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unknown parameters, the world is divided into: immediately available

quantities, and those that need to be described probabilistically.”

Due to this feature, the estimated results using Bayesian inference are conditional on
the data at hand but not the asymptotic theory (or large sample theory), which assumes
that the sample size may grow indefinitely, and the properties of estimators and tests
are then gauged under the limit of n — co. Pragmatically, a large finite sample size can
be considered approximately valid for the assumption. However, this distinction helps
Bayesian inference provide more precise estimation over small sample sizes than

frequentist approaches.

Other advantages of Bayesian inference are derived from how it looks at probability.
The frequentist approach views probability as objective, which follows the definition
of Laplace (1814) that probability is the number of successful events out of trials
observed. In contrast to the frequentism view on probability, Bayesianism adopts the
subjective probability view, which associates probability with the “degree of belief.”
Subjective probability is defined as “a qualitative estimate of the possibility of the event
given [...] by the individual experience of the investigator” (Savchuk & Tsokos, 2011).
Keynes (1921) and Jeffreys (1961) were early proponents of the view. They observed
that different people in the same situation would have distinct probability assignments

about future occurrences.

Following the view of subjective probability, Bayesian inference is conditional on prior

knowledge (e.g., experience, intuition, former empirical evidence, theoretical ideas).
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In other words, the incorporation of prior knowledge into the statistical framework
allows researchers to include reliable information in addition to empirical data.
Incorporating prior information also helps solve the multicollinearity problem in
statistical analysis. Multicollinearity is when independent variables are correlated,
causing less reliable statistical inference. Dealing with multicollinearity is tricky; even
Blanchard (1987) famously quoted: “Multicollinearity is God’s will, not a problem
with OLS or statistical techniques in general.” However, according to Leamer (1973),
the multicollinearity problem is “the weak data problem associated with large standard
errors of estimated coefficients and, in a Bayesian analysis, the coincidence of prior
and posterior distributions on certain subspaces.” Therefore, multicollinearity can be
solved effectively if the prior information is informative. Particularly, it is found that
the Bayesian approach with informative priors outperforms the Ridge regression
approach to solve the multicollinearity problem (Adepoju & Ojo, 2018; Jaya, Tantular,

& Andriyana, 2019).

Despite the benefits of including prior knowledge in model estimation, it is heavily
criticized due to subjectivity. Some researchers worry that the involvement of
subjectivity will enable the analysts to manipulate the probability estimations to acquire
desired results. Other researchers believe science should be kept as objective as
possible, which is aligned with the objective view of probability. Nonetheless,
uninformative priors can still be used by specifying a flat prior distribution to provide

the least amount of prior information possible to the model estimation. Although the
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prior information still exists, it is so small that it can be negligible (Diaconis &
Ylvisaker, 1985). In this case, the posterior distribution is mostly calculated based on
the likelihood function. When the sample size is large, informative prior can only
generate a very small effect on the posterior estimation (Gill, 2014). Additionally, the
prior-tweaking technique can be performed to test the robustness of the posterior results
or test the results’ sensitivity when the priors are adjusted. If the posterior results of the
model specifying informative and uninformative priors are not much different, the

estimated model can be deemed robust (Vuong, Ho, et al., 2021).

The principles of Bayesian inference are applicable for both simple and complex
models because Bayesian inference only features one estimator: the posterior
distribution. However, computing the posterior distributions of complex models
requires high-dimension integral calculations that cannot be solved analytically.
Thanks to the development of computational power, researchers are nowadays able to
employ Markov Chain Monte Carlo (MCMC) algorithm to compute the characteristics
of posterior distributions. Specifically, the MCMC techniques iteratively generate
samples of the serially correlated parameters drawn from the joint posterior distribution
of the model’s parameters. After iteratively generating a large sample, we can obtain
the convergence of Markov chains that reflects the posterior distribution of any
parameters in the model (Dunson, 2001). Due to this feature, Bayesian inference aided

by MCMC techniques provides great flexibility in model fitting (Lunn, Jackson, Best,
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Thomas, & Spiegelhalter, 2012). For instance, it supports fitting complex hierarchical

models that contain nonlinearities (Wagenmakers et al., 2018).

9.3. Bayesian Mindsponge analytical approach

9.3.1. An overview

Bayesian Mindsponge Framework (BMF) is an analytical framework that combines
the strengths of the mindsponge mechanism and Bayesian inference to facilitate
investigation into psychological and behavioral issues. In the framework, the
mindsponge mechanism, with its ability to reflect the complexity and dynamics of a
human mind, is used to construct theoretical models. At the same time, the Bayesian
inference, with its great flexibility, allows researchers to fit those models. The strength
of this method lies in the theoretical value. Although the method only uses the regular
statistical procedure of Bayesian analysis, it enables us to answer complex and dynamic

questions through logical justifications of set theory and Bayes’ Theorem.

BMF is relatively “young.” It was first used to study the suicidal ideation mechanism
among university students from multiple backgrounds in Japan. Based on the
mindsponge mechanism, Nguyen, Le, et al. (2021) assume that the emergence of
suicidal ideation in a student’s mind is influenced by her/his subjective cost-benefit
judgements. In other words, a student is assumed to consider suicide an option when
dealing with particular circumstances (e.g., depression, anxiety, loneliness, perceived
burdensomeness), besides seeking help, solving the problem, doing more meaningful

activities. Suicide appears to be an option after two conditions are met. First, suicide-
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related information exists within the environment surrounding the individual. Second,
the suicide-related information is allowed to get closer or even enter the mindset and
eventually influence the thinking process and behaviors of the individual. To prevent
the emergence of suicidal ideation, an individual needs to absorb help-related
information to negate the influence of suicide-related information or even eject them
out of mind. Therefore, increasing the accessibility to help-related information,
increasing the individual’s belongingness (to reduce restriction to help-related
information), and building an environment with “healthy” responses to mental health
(to increase the availability of help-related information) are suggested to be

systematically coordinated and implemented for suicide prevention among students.

The proposed suicidal ideation mechanism is also employed to study the psycho-
religious mechanism behind suicide attacks in the book: “Mindsponge-Based
Investigation into the Psycho-Religious Mechanism Behind Suicide Attacks.” The
book employed BMF as the analytical approach. Besides suicidal ideation, BMF has
also been used to study various psychological and behavioral issues in multiple
disciplines, such as education, environmental psychology, public health, scientific
publishing, etc. Particularly, Nguyen, Nguyen, Ho, Le, and Vuong (2022) employed
BMF to study the roles of female involvement and risk aversion in Open Access
publishing patterns in Vietnamese Social Sciences and Humanities. Using the BMF on

4966 Vietnamese secondary students, Vuong, Nguyen, and Le (2021a) show how home
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scholarly culture and book selection reason can influence the book reading interest

among students with different academic performances.

9.3.2. Bayesian inference and mindsponge mechanism: “a couple”

The wide applicability of BMF is attributable to its strength: the good match between
the mindsponge mechanism and Bayesian inference. This sub-section presents six
major points to explain why the mindsponge mechanism and Bayesian inference are a

good match for each other.

First, both mindsponge and Bayesian inference are built on subjectivity at
philosophical and theoretical levels. Specifically, in the mindsponge mechanism, the
mindset (or a set of core values) influences not only the information multi-filtering
system but also the thinking process, perceptions, attitudes, and behaviors of the
individual. Different individuals have dissimilar sets of core values, so their
psychology and behaviors will be more or less different accordingly. This characteristic
of the mindsponge mechanism reflects a greatly subjective worldview. As for Bayesian
inference, subjectivity is also clearly exhibited in Bayes’ theorem, which is built upon
subjective probability. This type of probability makes statistical analyses more human-
like by allowing researchers to incorporate their intuition, prior knowledge,
experiences, wisdom, etc. It cannot be denied that removing subjectivity from
psychological research is almost impossible, so a scientific approach that can make
subjectivity accountable is demanded (Gough & Madill, 2012). The high subjectivity

and logic dependence of the mindsponge mechanism and Bayesian inference offer
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researchers an intuitive tool that can account for subjectivity but does not tradeoff the

scientific rigor, from the conceptualizing to operational steps.

Second, the mindsponge mechanism and Bayesian inference all give researchers great
flexibility in model selection. Human psychology and behaviors are multiplex, so
complex models are required to study them. While the mindsponge mechanism can
help researchers reason the complexity and dynamics of the human mind and reflect
them onto models (e.g., non-linear relationships), Bayesian inference aided by MCMC
algorithms allows researchers to fit high-dimensional and highly complex models.
However, sometimes parsimonious models are preferable because of their great
explanatory predictive power. Using the logic of the set theory, the mindsponge
mechanism provides a framework to define the boundary of studied subjects, which
helps achieve parsimony in model construction. The framework’s effectiveness has
been validated by a number of empirical studies (Nguyen, Nguyen, et al., 2022; Vuong,
Nguyen, & Le, 2021a; Vuong, Nguyen, & Le, 2021b). Meanwhile, Bayesian inference,
which treats all properties (including unknown parameters and uncertainties)
probabilistically, allows researchers to focus solely on estimating models containing

the issues of interest.

Third, both the mindsponge mechanism and Bayesian inference can deal with
hierarchical problems. With its features (e.g., the logic of set theory), the mindsponge
mechanism can help construct models with parameters that vary at different levels.

Reviewing the conceptual diagram of the mindsponge mechanism in Figure 9.1 might

132



help understand this point better. Because the mindsponge process is influenced by
both external information and internal preferences (or the mindset’s cost-benefit
judgment), the difference in parameters can be reflected at the environment or
individual level. For example, at the individual level, pro-environmental marketing
campaigns influence the pro-environmental behaviors of urban residents, but the effect
size is different between groups of residents with distinct mindsets. Similarly, at the
environment level, the effects of such campaigns on urban residents’ behaviors vary

depending on the greenness (or density of trees) in their neighborhood.

Multilevel modelling is a great method that enables estimating variation across
individuals or groups of individuals explicitly while avoiding averaging and retaining
uncertainties. It also helps improve the estimation precision when unbalanced sampling
is present. These benefits come with a price. We need to identify distributions from
which the characteristics of the group arise. Moreover, multilevel modelling is so
complex that it can hardly be solved analytically. Fortunately, all forms of multilevel
models are Bayesian (in the sense of assigning probability distributions to the varying
regression parameters) (Gelman & Hill, 2006), and MCMC techniques help overcome
the complexity of multilevel modelling and compute posterior distributions (Cowles,
2013). As a result, Bayesian inference aided by MCMC algorithms is a good match

with the mindsponge mechanism in formulating and analyzing hierarchical models.

Fourth, the strength of Bayesian inference is the ability to incorporate prior knowledge

into the statistical inference process. However, this feature of Bayesian inference also
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receives many critiques because consideration of subjectivity is often deemed
unscientific. Prior selection is, thus, one of the most debatable steps in Bayesian
analysis if the priors cannot be appropriately justified. Employing the mindsponge
mechanism to construct models and justify prior distributions of parameters in the
model will help justify and increase the precision of prior choices through the logic of
the set theory. In addition, given that Bayesian inference provides more accurate
inference for small sample datasets than the conventional method if the prior is
adequately specified (Uusitalo, 2007), the supplement of the mindsponge mechanism
to the prior selection process can help enhance effectiveness and cut the cost of
scientific activities. This benefit is even more crucial in developing countries where

researchers lack the resources to collect and generate large datasets.

Fifth, both the mindsponge mechanism and Bayesian inference obtain the updating
feature. The updating feature has several advantages. It enables researchers to design
and conduct studies that explore the changes in psychology and behaviors on the
temporal dimension. Moreover, as humans live in a world in which massive amounts
of information are generated every day and become accessible through the Internet and
digital devices, the psychology and behaviors of humans are more likely to be affected,
or even change contingent on the information absorbed. A methodological approach
with the updating feature will ease the explanation and investigation of dynamic
changes in human psychology and behaviors. The reproducibility crisis in

psychological research is partly attributable to contextual factors (e.g., time, place,
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culture) (Van Bavel, Mende-Siedlecki, Brady, & Reinero, 2016). The updating feature
helps take the varying contexts into consideration when examining a particular research
question. Specifically, instead of giving a general inference result and assuming they
are similar in all contexts, the methodological approach with updating feature generates
unified inference results based on both the information at hand (or data that are
contextually dependent) and former knowledge (or empirical results generated in other
contexts). Differentiating the currently unified and former results also provides insights
into the effects of contextual factors on the psychological process, eventually

alleviating the reproducibility crisis.

Despite the aforementioned benefits of BMF, one question remains. Given that survey
data are one of the most common data types in psychological and behavioral studies,
especially in developing countries where advanced technologies are lacking, is BMF

applicable to survey data?

The answer is yes. To answer the questionnaire, survey respondents have to employ
the information that are existing in their minds and is perceived from the external
environment. Thus, the survey responses can be considered outcomes generated by
respondents’ psychological and behavioral processes until the survey collection. The
mindsponge mechanism can explain the psychological and behavioral processes that
led to the thoughts and behaviors the respondents answered. In other words, the
mindsponge mechanism is a framework that helps establish and imagine a

psychological process retrospectively using the data at hand; the studies of Nguyen,
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Le, et al. (2021) and Vuong, Nguyen, and Le (2021a) are typical examples of this

retrospective explanation.

The establishment and imagination of the psychological process are not boundless but
follow the logic of set theory and the updating feature of the mind, which is assumed
based on neuroplasticity. For example, if a person has never seen or heard of a dog, the
information about the dog does not exist in his/her mind and cannot affect the
psychological processes leading to his/her thought or behavior. When a person
perceives the existence of a computer, the information will go into his/her mind and
have it updated, subsequently affecting the decision for entertainment. In other words,
a person’s decision for entertainment is likely to change after he/her knows about the
existence of a computer. Although BMF is applicable to survey data, it cannot help

researchers eliminate the natural limitation of survey data: the recall bias.

9.3.3. Procedure of BMF

There are five steps to conducting the BMF: 1) identifying a research problem, 2)
identifying research factors and their proxies, 3) constructing a logical framework, 4)
constructing and fitting a model, and 5) interpreting and evaluating results. Before
these steps, understanding the mindsponge mechanism’s components and how it works
Is necessary. The subject or the problem of interest has to be determined in the first

step.

After determining the research problems, factors related to the problems and their

proxies need to be defined. Particularly, based on the interview’s results, perceived
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consequences of biodiversity loss can be considered as biodiversity perceptions, and
they are proxied by the respondents’ agreement levels of whether the given results (e.g.,
air pollution, climate change, loss of life balance) are caused by biodiversity loss.
Further information regarding the studied factors and how they are proxied is described

in later chapters (see Chapters 11 and 12).

In the third step, the mindsponge mechanism is used as a framework to rationalize how
the associations between biodiversity perceptions and conservation-related attitudes
and behaviors can occur. Directions of the associations are also predicted during this
process to generate prior distributions in the next step. All the rationalizations are also

shown in later chapters for clarity (see Chapters 11 and 12).

When the rationalization is completed, the models for computation will be constructed
and fitted using Bayesian analysis software. All the analyses in this dissertation were
conducted using the bayesvl R package due to its user-friendly operation method,
capacity to visualize eye-catching graphics, and cost-effectiveness (La & Vuong, 2019;
Vuong, La, Nguyen, Ho, Ho, et al., 2020; Vuong, La, Nguyen, Ho, Tran, et al., 2020;
Vuong, Nguyen, & La, 2022b). Besides these benefits, the package also offers the
Hamiltonian Monte Carlo algorithm — one of the most prominent MCMC methods —
for computation and supports constructing a logical network before model fitting. All
the models were fitted with four Markov chains. Each chain includes 5,000 iterations,

of which the first 2,000 were set as warmup iterations.
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Finally, the computed results are evaluated and interpreted. In order to validate my

models’ robustness, a three-step validation strategy was adopted.

First, Pareto smoothed importance-sampling leave-one-out cross-validation (PSIS-
LOO) was employed to check the model’s goodness-of-fit (Vehtari & Gabry, 2019;
Vehtari, Gelman, & Gabry, 2017). The model’s goodness-of-fit can be classified into
four levels: 1) ‘good’ if its k-values are all below 0.5, 2) ‘OK" if its k-values are more
than 0.5 and below 0.7, 3) ‘bad’ if its k-values are more than 0.7 and below 1, and 4)

‘very bad’ if its k-values are more than 1.

Next, I checked the Markov chain central limit theorem using two diagnostic statistics:
effective sample size (n_eff) and Gelman shrink value (Rhat). If the n_eff values are
larger than 1,000 and the Rhat values equal 1, they will imply the good convergence of
parameters’ Markov chains. The Markov chains’ convergence was also validated

visually using trace plots, Gelman plots, and autocorrelation plots.

The “prior-tweaking technique” was the third validation step to check the results’
sensitivity if the prior distributions were adjusted. In detail, we reran the model
estimations using prior distributions that represent our disbelief in the existence of the
associations in the models. The prior distribution of disbelief was set as a normal
distribution, with 0 as the mean and 0.5 as the standard deviation. If the new posterior
results are not sensitive to adjusted prior belief, they can be deemed robust and not

subjectively biased.
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Chapter 10:
Urban residents’ perceptions of biodiversity and biodiversity loss
This chapter presents the findings of the first study, which attempts to explore three
biodiversity mental constructs of urban residents in two of Vietnam’s largest cities. The
study employed the Grounded Theory and semi-structured interviews with 38 urban
residents in Ho Chi Minh city and Hanoi capital city. The mental constructs of urban
residents are displayed following these mental constructs: i) biodiversity and
biodiversity loss, ii) impacts of biodiversity and biodiversity loss on humans, and iii)
human reaction towards biodiversity and biodiversity loss. Besides identifying
important conceptual dimensions, | also found the influence of cultural value, the
awareness of multistakeholders’ participation, and some misunderstandings in the

urban residents’ perceptions.

10.1. Perceptions about biodiversity (loss)

Out of 38 respondents, 36.84% reported that they have never heard of biodiversity, and
that percentage for biodiversity loss is 52.63%. We categorized their perceptions into
three perceptions and five features based on their responses. The perception is the
respondents’ impression about the term ‘biodiversity’ and ‘biodiversity loss’, whereas

the feature is the characteristics that they relate to ‘biodiversity’ and ‘biodiversity loss’.

Overall, three Vietnamese urban residents’ perceptions of biodiversity were found: 1)
goods in an ecosystem, 2) an ecosystem itself, and 3) a stage of equilibrium. In contrast,

biodiversity loss perceptions were also categorized as 1) the loss of goods in an
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ecosystem, 2) the loss of an ecosystem itself, and 3) the loss of the stage of equilibrium,
respectively. The first two perceptions were referred to the definitions proposed by
Bakhtiari et al. (2014) and Mace et al. (2012). However, there was a certain difference.
While the respondents in our study perceive biodiversity as an ecosystem, respondents

in Bakhtiari et al. (2014)’s study think biodiversity is a regulator of the ecosystem.

One example of how an interviewee perceived biodiversity as goods in an ecosystem

is presented as follows:

“Basically, I think biodiversity is something that is closely connected to
nature. There are trees, and the environment is clean. Humans, plants,

and other animals live peacefully together.”

Interviewee 36 (65 years old, male, retiree, Ho Chi Minh)

On the contrary, biodiversity loss is perceived as the loss of goods in an ecosystem:

“To what | know, biodiversity loss is the extinction of some species
because humans destroy the natural environment of those species. The

population of plants and animals also decline, accordingly.”

Interviewee 28 (35 years old, female, banker, Ho Chi Minh)
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Below responses belong to the interviewees who thought biodiversity is an ecosystem

itself,

“To what | understand, biodiversity is a natural ecosystem that
encompasses many things, such as forest, trees, flowers, water, wild

animals, etc. There are also rare soil or stones in the ecosystem.”
Interviewee 9 (24 years old, female, officer, Hanoi)

and biodiversity loss is the loss of an ecosystem itself:

“Biodiversity is associated with the living environment, so when the
diversity is lost, the environment will be gradually modified,

deteriorated, and become disappear.”

Interviewee 14 (22 years old, female, student, Hanoi)

For a few numbers of Vietnamese urban residents, biodiversity is neither what the
scientists define nor their counterparts in the southern region of Scania perceive. They
think biodiversity represents a stage of equilibrium. That stage of equilibrium is

expressed through the harmony and balance in their imagination of biodiversity.

“I think biodiversity has several matters. First, forest, mountain, nature,
plants, sceneries, living environment have to be harmonious with the

human’s life [...]”
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Interviewee 24 (62 years old, male, officer, Ho Chi Minh)

“Biodiversity is a balance between species, in which species mutually
negates each other. If the number of one species in the environment
declines, the natural balance will be lost, so we must keep all animals

and plants at a balance stage. Such balance will create harmony.”

Interviewee 30 (38 years old, female, teacher, Ho Chi Minh)

While only a few respondents perceived biodiversity as a stage of equilibrium, most of

them (34.21%) viewed biodiversity loss as the loss of the stage of equilibrium.

“I've heard about biodiversity. For example, the human focuses on
planting or nurturing certain species, so they exterminate other species,

creating a natural imbalance.”

Interviewee 30 (38 years old, female, teacher, Ho Chi Minh)

“Biodiversity loss is the unbalance number of species in the nature and
number of individuals in a population, causing the environmental

disorder.”

Interviewee 2 (21 years old, female, student, Hanoi)
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When talking about biodiversity, the respondents connected their perceptions of
biodiversity with five primary features: 1) high diversity, 2) plentifulness, 3)
cleanliness and refreshment, 4) naturalness, and 5) existence of unique objects/species.
The most usually mentioned feature (44.74%) is the genuine meaning of the term
‘biodiversity’: high diversity. Mace (2007) also found this dimension in their study
about the biodiversity mental construct of individuals in a national park. A student in

Hanoi related biodiversity with high diversity and plentifulness as follows:

“In my opinion, the term ‘biodiversity’ indicates the diversity,
uniqueness, and plentifulness of plants and animals in the

environment.”

Interviewee 10 (21 years old, female, student, Hanoi)

Interestingly, the respondents could report the features of biodiversity loss more
frequently than biodiversity (see the percentage in Table 10.1). The five primary
features attached to biodiversity loss were: 1) extinction, 2) decline in number, 3) lack
of diversity, 4) imbalance, and 5) adverse consequences. The most common feature

was not lack of diversity but extinction and decline in number.

“To what I knew, biodiversity loss is the extinction of some species due

to the destruction that the human does to the natural environment. The
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destruction also results in the decline of species number. Currently,

some species extinct, and some will be soon.”

Interviewee 28 (34 years old, female, banker, Ho Chi Minh)

Table 10.1: Perceptions of urban residents on biodiversity and biodiversity loss

concepts

Biodiversity Biodiversity loss
Category # % Category # %
Goodsinan 5 5 599, | LOSSOTPOINLOT 5 5,510,
ecosystem equilibrium
Perceptions An & osystem 12 31.58% Loss of goods in 11 28.95%
itself an ecosystem
Stage of 4 1053% | “OSSOfStageol 5 o6 304
equilibrium ecosystem
High diversity 17 44.74% Extinction 16 42.11%
Plentifulness 5 13.16% | 0N 11 55950
number
Clean and 3 7.89% | Lack of diversity 6 15.79%

Features refreshing context

Naturalness 2 5.26% Imbalance 6 15.79%

Existence of Adverse

unique 2 5.26% 5 13.16%
consequences

objects/species

10.2. Biodiversity (loss) impacts
Table 10.2: Urban residents’ perceived impacts of biodiversity and biodiversity loss

on human
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Impacts on the human Impacts on the self
Category # % Category # %
General impacts 29 76.32% Resources 12 31.58%
Resources 21 55.26% General impacts 8 21.05%
Benefits Health 14 36.84% Health 7 18.42%
Equilibrium 12 31.58% Recreation 5 13.16%
Recreation 9 23.68% Equilibrium 1 2.63%

By asking the interviewees in two ways, we separated the perceived effect of
biodiversity and biodiversity loss into two types: impact on humans in general and
impact on the individual’s self (see Table 10.2). In either type, the perceived effects
could be classified into five categories: 1) general impacts, 2) resources (impacts
associated with resource provision, such as food, medicines, products, etc.), 3) health
(impact associated with human health, such as mental illness, well-being, animal
attack, etc.), 4) equilibrium (impacts associated with perceived balance and harmony
among human, other species, and the environment), and 5) recreation (impacts
associated with recreational factors, such as nature-based tourism, natural scenery,
etc.). The general impacts category refers to fresh air, natural disaster, biological life
cycle, climate change, air pollution, water pollution, etc. Because these factors were
hard to be differentiated and sometimes not scientifically inappropriate (e.g. natural
disaster, pollutions, climate change), so we grouped them into one category and called
them general impacts. Effects in this category were most frequently mentioned by the
respondents (76.32%). The second most commonly perceived effect category was

resources, encompassing food, medicine, agricultural products, etc.
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“| think biodiversity is very important. If we do not conserve animals
and plants well, our next generation will not be able to know extinct
species. [...] Biodiversity loss has great impacts on the human’s food
and shelter due to floods, saltwater intrusion, and erosion. It also leads
to air pollution, making residents less healthy.”

Interviewee 24 (62 years old, male, officer, Ho Chi Minh)

“Trees provide humans with oxygen; animals provide humans with
food. They help humans develop. However, we, humans, are exploiting
nature too much. [...] For example, the extinction of species will make
us lose the opportunity to watch their beauties, or we cannot eat extinct

animals anymore.”

Interviewee 19 (35 years old, female, seller, Ho Chi Minh)

Some residents knew that biodiversity and biodiversity loss had impacts on humans but
could not describe what they were.
“Biodiversity is very important because an environment with high
biological diversity is better than an environment without biological
diversity. [...] If there is no biodiversity, the human’s life will be

affected, human development will not be natural.”
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Interviewee 20 (62 years old, male, officer, Ho Chi Minh)

We found that most respondents could report how biodiversity (loss) affects humanity
(86.84%). In contrast, 36.84% of respondents said that they did not know or there was
no impact on themselves at all. Some even said that they did not care about the impact

of biodiversity or biodiversity loss on their daily life.

“I think biodiversity does not affect me. Because even animal or
plant species are exterminated or destroyed, it will not directly
affect my living place and my life, so I don’t really care. [...]
Some effects might happen in the future, but there is nothing to

worry now.”

Interviewee 2 (21 years old, female, student, Hanoi)
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10.3. Human’s reaction towards biodiversity (loss)
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Figure 10.1: Urban residents’ perceived measures of human to conserve biodiversity

This section reveals major categories of Vietnamese urban residents’ perceived
reaction to conserve biodiversity or halt biodiversity loss. We determined to combine
both answers because the answers of how the interviewees and the human in general
react were relatively mixed. Nine respondents (23.68%) reported that they did not

know whether residents around them and they could contribute to the conservation of
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biodiversity or prevention of biodiversity loss. Based on the analysis of the remaining
responses, we categorized the reactions into ten different types following the
descending order: 1) protection/conservation, 2) limited and selective exploitation, 3)
mitigation of anthropological impacts, 4) education/public communication, 5)
governmental interventions, 6) market mechanism, 7) scientific activities, 8) point of
equilibrium maintenance, 9) misunderstanding, and 10) environmental tax (see Figure

10.1). Some example responses are displayed below:

“Protect the environment; stop illegal deforestation, stop
wildlife trading, stop littering plastic bottle or objects that are

made from incombustible materials.”

Interviewee 17 (18 years old, female, student, Ho Chi Minh)

“We need to have a plan if we want to change something related
to nature. The Vietnamese government has to implement more
stringent regulations. For example, some mandatory
environment-related criteria have to be met before constructing
a building. Most of the land fund is currently used for
construction without green space. Ocean and forest are being
overexploited, and there is no natural conservation [...].
Everyone and I have to avoid using plastic products. [...]
Endangered species have to be protected and conserved. There

is a lot of marketing about the benefit and uniqueness of rhino
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horn, but I think that we cannot die without using the rhino horn,
deer antler, or bear gall. They cannot help me live longer

either.”

Interviewee 13 (46 years old, female, businesswoman, Hanoi)

From the ten categories above, one significant finding emerges. The respondents were
aware that biodiversity conservation and biodiversity loss prevention requires multi-
stakeholders’ participation: the public, the private sector, the academia, and the
government. Environmental tax was also mentioned as a potential solution when the

interviewee talked about policies and private sectors.

“First of all, the effort has to start from the residents’s
awareness, which can be changed quickly. If residents are
getting more aware of protecting the forest, the environment, or
even the surrounding living environment, they will be aware of
protecting biodiversity. Besides residents’s awareness, the
government has to implement stricter policies and regulations.
The scientists need to measure and evaluate the current
situation of the environment for more appropriate exploitation,
construction, and establishment of the special economic zone.

Moreover, there needs to be a policy that requires residents to
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pay a certain amount of money for biodiversity conservation and

improvement.”

Interviewee 9 (24 years old, female, officer, Hanoi)

Sometimes, the respondents were over-optimistic about the role of genetic engineering

in increasing biological diversity.

“On the one hand, the human needs to limit the exploitation. On
the other hand, the human needs to create more animal and
plant species with a mutated gene for increasing the biological

diversity.”

Interviewee 26 (20 years old, male, student, Ho Chi Minh)

151



Chapter 11:

Associations between biodiversity loss perceptions and attitude towards illegal
wildlife consumption prohibition and bushmeat consumption frequency
Chapter 11 examines the associations between biodiversity loss perceptions, attitude
towards the prohibition of illegal wildlife consumption, and bushmeat consumption
behaviors among urban residents in Vietnam. The investigation employed the Bayesian
Mindsponge Framework (BMF) on 535 respondents from multiple urban areas across
Vietnam. | found that people perceiving environmental degradation, losses of
economic growth, nature-based recreation opportunities, health, and knowledge as
consequences of biodiversity loss were more likely to support the prohibition of illegal
wildlife consumption. Although urban residents tended to consume bushmeat less
frequently if they perceived losses of economic growth and knowledge as
consequences of biodiversity loss, the perception of environmental degradation had an
opposite effect on the behavior. Additionally, people consuming bushmeat frequently
and supporting the biodiversity loss preventive measure seemed to share similar
features: high income and educational levels. These paradoxical results hint at the
existence of cultural additivity effects on psychology and behavior among Vietnamese

urban residents.

11.1. Variable description
In order to examine the associations between urban residents’ perceptions about

biodiversity loss, bushmeat consumption behaviors, and attitude towards the
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prohibition of illegal wildlife consumption, we employed 11 variables in the Bayesian
analysis (two outcome variables and nine predictor variables). WildConsProhibi is the
outcome variable demonstrating the attitude towards the prohibition of illegal wildlife
consumption, while Bushmeat is the outcome variable representing the bushmeat

consumption frequency.

Nine predictor variables could be classified into two types: 1) demographic features
and 2) perceptions about biodiversity loss’s impacts (see Table 11.1). Variables of
demographic features included Sex, Education, and Income. Initially, there were ten
variables regarding the perceptions about biodiversity loss, but some of them were
relatively similar, so we grouped them into five variables based on their characteristics
to avoid multicollinearity and model redundancy. Specifically, perceived pollution and
climate change as consequences of biodiversity loss were grouped into
EnvironmentalDegradation, with 0.88 of Cronbach alpha; perceived loss of green
space, natural aesthetics, and nature-based recreation were grouped into
NatureRecreationLoss, with 0.85 of Cronbach alpha; perceived reduction of physical
health, mental health, and life expectancy were grouped into HealthLoss, with 0.92 of
Cronbach alpha. All the Cronbach alphas were higher than 0.8 and 0.9, suggesting that
these groups had good and excellent internal reliabilities (Jones & Nguyen, 2021;

Taber, 2018).

Table 11.1: Description of variables
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Type of

Variable Meaning variable Value
Whether the respondent
supports the prohibition
WildConsProhibi of illegal \(vild_life Binary Agree =_1
consumption is a Disagree =0
preventive measure of
biodiversity loss
Never =1
Frequency of consuming . Sometimes = 2
Bushmeat bushmeat Numerical Often = 3
Very often =4
. . . Male =1
Sex Biological sex Binary Female = 0
Primary school = 1
. . Secondary school = 2
Education nghestl educational Numerical High school =3
evel =
Undergraduate = 4
Post-graduate = 5
No income =1
Less than 5 million
VND =2
5 — 10 million VND
=3
10 — 15 million VND
Income Income level Numerical =4
15 — 20 million VND
=5
20 — 30 million VND
=6
More than 30 million
VND =7
Whether the respondent
perceives environmental .
. . degradation (pollution . Ranglng_ from 1
g (P
EnvironmentalDegradation . Numerical | (strongly disagree) to
and climate change) as a 4
(strongly agree)
consequence of
biodiversity loss
Whether the respondent
perceives the loss of Ranging from 1
EconomicGrowthLoss economic growth as a Numerical | (strongly disagree) to
consequence of 4 (strongly agree)
biodiversity loss
Whether the respondent
perceives the loss of Ranging from 1
NatureRecreationLoss nature-based recreation Numerical | (strongly disagree) to

(loss of green space,
natural aesthetics,

4 (strongly agree)
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nature-based recreation)
as a consequence of
biodiversity loss
Whether the respondent
perceives the loss of
health (reduction of
physical health, mental

Ranging from 1

HealthLoss health, and life Numerical | (strongly dlisagree) to
expectancy) as a 4 (strongly agree)
consequence of
biodiversity loss

Whether the respondent
perceives the loss of Ranging from 1
KnowledgeLoss knowledge as a Numerical | (strongly disagree) to
consequence of 4 (strongly agree)

biodiversity loss

11.2. Model construction based on BMF

To construct the models for statistical analyses, we employed the mindsponge
mechanism to illustrate the information processing process related to biodiversity loss
perceptions, attitude towards illegal wildlife consumption prohibition, and bushmeat
consumption frequency. | started with the assumption that each individual has a
mindset (or a set of core values) that influences the perceptions, attitudes, and behaviors
through affecting the multi-filtering system of the mind. The multi-filtering system
helps incorporate information that is compatible with the mindset and differentiate
information that is distinct from the mindset for cost-benefit evaluation. The goal of
the multi-filtering system is to maximize the perceived benefits and minimize the
perceived cost of the individual. If the emerging information is deemed subjectively
appropriate or beneficial, it will be allowed to approach or even enter the mindset. In

contrast, the information will be ejected to minimize perceived cost if it contradicts the
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mindset. However, the mindset can still be updated when the contradiction happens if
the individual has an inductive attitude, but that attitude is not elaborated further due
to irrelevance. When the information enters the mindset, it will influence the
subsequent multi-filtering system, and thus the individual’s perceptions, attitudes, and

behaviors.

Based on the mindsponge’s subjective cost-benefit judgement process of an individual,
| postulated that individuals perceiving more negative impacts inflicted by biodiversity
loss are more likely to accept the ideation of prohibiting illegal wildlife consumption
and consume bushmeat less frequently. To clarify this postulation, | conceptualize the
individual’s judgement process in Figure 11.1. In Figure 11.1, the red nucleus
represents the mindset, the blue pie in the middle represents the buffer zone (where the
multi-filtering system kicks in to evaluate newly absorbed information from the
environment), and the yellow pie represents the environment. In this study, | consider
three main types of information: 1) information related to bushmeat consumption
benefits (yellow particles), 2) information related to cost of biodiversity loss (blue
particles), and 3) information endorsing prohibition of illegal wildlife consumption

(green particles). Other types of information are illustrated as black particles.
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Figure 11.1: The information-based psychological process leading to the
endorsement of illegal wildlife consumption prohibition and reduced bushmeat

consumption frequency
In the conceptual diagram, I illustrate two primary scenarios.

- In scenario A, the person perceives the low cost of biodiversity loss. This
perception is illustrated by the small number of blue particles (information
related to the cost of biodiversity loss) located within the mindset. To elaborate,

a person perceives the low cost of biodiversity loss when no or limited
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information about the cost of biodiversity loss exists in his/her mindset. Even
if the information exists in mind (within the buffer zone), it is deemed
insignificant enough to influence the person’s perception. Moreover, as little
information related to the cost of biodiversity loss exists in the mindset, the
person will be more likely to absorb information related to bushmeat
consumption benefits (yellow particles) as he/she sees no or little cost of doing
so. Although the information related to bushmeat consumption benefits and
information related to the cost of biodiversity loss negate each other due to their
conflicting nature, they can still coexist when the person finds both of them
valuable. This situation can be explained by the cultural additivity concept.

In scenario B, the person perceives the high cost of biodiversity loss. This
perception is illustrated by the high number of blue particles (information
related to the cost of biodiversity loss) located within the mindset. When this
type of information is dominant in the mindset, it will greatly influence the
subsequent multi-filtering system to negate information related to behaviors
that can make the biodiversity loss worse (e.g., information related to bushmeat
consumption benefits). When the number of information related to bushmeat
consumption benefits decreases, it will subsequently mitigate the bushmeat
consumption frequency. Moreover, when knowing that biodiversity loss is
costly, the person will be more likely to absorb information that can help curb
biodiversity loss. Such information includes the information endorsing the

prohibition of illegal wildlife consumption. As a result, the green particle can
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be seen in the mindset of the person perceiving the high cost of biodiversity
loss. Similar to scenario A, the information related to bushmeat consumption
benefits and information related to the cost of biodiversity loss can coexist in

the mindset.

To sum up, the bushmeat consumption frequency and the endorsement of illegal
wildlife consumption prohibition are conditional on the existence of information
related to the cost of biodiversity loss in the mindset. The perceived costs of
biodiversity loss among urban residents can be proxied by EnvironmentalDegradation,
EconomicGrowthLoss, NatureRecreationLoss, HealthLoss, and KnowledgelLoss
variables. Suppose a respondent has stronger agreement toward a given consequences
of biodiversity loss. In that case, it can be deemed that there is more information related
to the cost of biodiversity loss located in the mindset. As a result, the following models

are constructed:

WildConsProhibi ~ Sex + Education + Income + EnvironmentalDegration

+ EconomicGrowthLoss + NatureRecreationLoss

+ HealthLoss + KnowledgeLoss (11.2)

Bushmeat ~ Sex + Education + Income + EnvironmentalDegration
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+EconomicGrowthLoss + NatureRecreationLoss

+HealthLoss + KnowledgeLoss (11.2)

Besides the perceptions of biodiversity loss’s impacts, demographic factors were also
added to the two models for identifying urban people groups that are more likely to
support the prohibition of illegal wildlife consumption and consume bushmeat more
frequently. Moreover, adding demographic factors into the models also help validate
the current study’s results with formerly published studies’ results (Drury, 2009, 2011).
These insights would be valuable for policymaking recommendations. As a result,

Models 1 and 2 are presented as follows:

11.3. Bayesian analysis results

Overall, female respondents constituted more than half of the samples (57.08%). The
mean age reported was around 33-year-old, and their average income was
approximately 13,700,000 VND per month. 95.51% of the respondents agreed with the
prohibition of illegal wildlife consumption. Regarding bushmeat consumption
frequency, most urban residents reported having never consumed bushmeat (64.49%),

while only 0.37% consumed bushmeat often and very often.
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11.3.1. Model 1: Effects of biodiversity loss perceptions on the attitude towards
prohibition of illegal wildlife consumption

In this subsection, we present the simulated results of Model 1, which was constructed

to explore how urban residents’ perceptions about biodiversity loss and demographic

features predict their attitude towards the prohibition of illegal wildlife consumption.

Model 1°s logical network is shown in Figure 11.2.

WildConsProhibi= HealthLoss

Naturel nLoss
=@ Econo thLoss

@ Environ radation
According to the PSIS-LOO test, Model 1’s goodness-of-fit can be considered ‘good’

Knoss

Figure 11.2: Model 1’s logical network

as all its k-values are located below the threshold of 0.5 (see Figure 11.3).
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Figure 11.3: PSIS diagnostic plot of Model 1 with informative prior being normal

distribution (1, 0.5)

Then, we checked whether the Markov chain central limit theorem is held after fitting
Model 1. The n_eff and Rhat statistics of Model 1 indicate good signals of convergence,
regardless of informative priors. In particular, all n_eff statistics are larger than 1,000,
and all Rhat statistics are equal to 1 (see Table 11.2). Visually, the trace plots shown in
Figure 11.4 demonstrate good convergence of Markov chains, or “healthy” stochastic
simulation processes, which are stationary and centralized. In the Gelman plots in
Figure S1, the shrink factors drop rapidly to 1 before the warmup period ends (before
the 2,000 iteration). At the same time, the parameters’ autocorrelation levels in Figure

S2 decline swiftly to 0 after a certain number of lags (well below 5). These signals are
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also firm evidence that the Markov chain central limit theorem is held when fitting

Model 1.

a_WildConsProhibi

b_Sex_WildConsProhibi

b_Education_WildConsProhibi

2000

1.04

0.51

0.0
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b_Income_WildConsProhibi

2000 3000 4000

b_EnvirohmentalDegradation_WildConsProhibi

5000

2000 3000 4000 5000

b_EconomicGrowthLoss_WildConsProhibi
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3000 4000

5000

b_NatureRecreationLoss WildConsProhibi

2000 3000 4000

b_HealthLoss WildConsProhibi

2000

3000 4000

b_KnowledgeLoss_WildConsProhibi

Figure 11.4: Model 1°s trace plots with informative prior being normal distribution

(1,0.5)

When fitting Model 1 using informative priors implying our belief on the effects of

biodiversity loss perceptions on the attitude towards the prohibition of illegal wildlife

consumption, we find that all five perceptions are positively associated with the
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attitude. In other words, urban residents who think that biodiversity loss causes
environmental degradation, loss of economic growth, loss of nature-based recreation
opportunities, loss of health, and loss of knowledge are more likely to agree with the
measure prohibiting illegal wildlife consumption (see Table 11.2). Among five

perceived adverse impacts, EnvironmentalDegradation (ignyironmentaipegradation =

0.96 and  Ognpironmentaipegradation = 0.36) and  NatureRecreationLoss

(.uNatureRecreationLoss = 0.96 and ONatureRecreationLoss — 0-42) are two perceptions

that have the greatest effect on the urban residents’ attitude.

The simulated results using informative priors implying our disbelief, all five
biodiversity loss perceptions still exhibit positive impacts on the biodiversity
prevention attitude, so Model 1°s results can be deemed robust. However, some effects
are less reliable. Specifically, most of the probability distributions of parameters about
biodiversity loss perceptions in Figure 11.5-A are located mostly on the right side of
the red vertical line (at 0), indicating reliable positive effects. However, although most
of the probability distributions of EconomicGrowth and HealthLoss lie on the right,
they still have some probabilities of negatively affecting the biodiversity prevention

attitude (see Figure 11.5-B).

Regarding the demographic factors, it is found that the highest level of education
(Ugaucation = 0.88 and oz gucation = 0.47) and level of income (Uggycation = 0.28 and
Ogaucation = 0.24) are both positively associated with the prevention attitude, but there

is no clear impact of respondent’s sex on the attitude (uge, = 0.26 and og,, = 0.77).
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The effect of Income is relatively reliable as a certain part of its probability distribution

is still located on the negative side in Figure 11.5-B (left side of the red vertical line).

In contrast, most of Education’s probability lies on the positive side, regardless of

informative priors, suggesting the high reliability of the association.

Table 11.2: Model 1’s simulated posterior results

Informative priors Informative priors
Parameters (belief on effect) (disbelief on effect)
Mean SD neff Rhat | Mean SD n eff Rhat

Constant -9.77 248 7461 1 -6.92 214 7465 1
EnvironmentalDegradation | 0.96 0.36 10152 1 0.79 0.34 10021 1
EconomicGrowthLoss 0.48 0.38 10264 1 0.25 0.36 10612 1
NatureRecreationlLoss 0.96 0.42 10132 1 0.79 0.41 10622 1
HealthLoss 0.47 0.40 10842 1 0.26 0.39 11785 1
Knowledgel oss 0.40 0.37 10963 1 0.33 0.35 10732 1
Gender 0.26 0.77 10457 1 0.29 0.68 12622 1
Education 0.88 0.47 8978 1 0.72 042 8112 1
Income 0.28 0.24 9987 1 0.19 0.22 10531 1

165



A

b_EnvironmentalDegradation_WildConsProhibi 4

b_EconomicGrowthLoss_WildConsProhibi 5

b_NatureRecreationLoss_WildConsProhibi 5

b_HealthLoss_WildConsProhibi -

b_Sex_WildConsPronibi §

b_KnowledgeLoss_WildConsProhibi 4

b_Education_WildConsProhibi 4

b_Income_WildConsProhibi 4

B

b_EnvironmentalDegradation_WildConsProhibi 4

b_EconomicGrowthLoss_WildConsProhibi 4

b_NatureRecreationLoss_WildConsProhibi 5

b_HealthLoss_WildConsProhibi -

b_Sex_WildConsPronibi §

b_KnowledgeLoss_WildConsProhibi 4

b_Education_WildConsProhibi 4

b_Income_WildConsProhibi 4

Figure 11.5: Model 1’s interval plots of parameters’ probability distributions. A —
with informative prior being normal distribution (1, 0.5), B — with informative prior

being normal distribution (0, 0.5)

11.3.2. Model 2: Effects of biodiversity loss perceptions on bushmeat consumption
frequency

In the second model, we aim to investigate how urban residents’ perceptions about

biodiversity loss impacts and demographic features predict their bushmeat

consumption behaviors. The logical network of Model 2 is illustrated in Figure 11.6.
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Figure 11.6: Model 2’s logical network

Model 2’s goodness-of-fit with the data is generally good because k-values are well

below the 0.5 threshold (see Figure 11.7).
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Figure 11.7: PSIS diagnostic plot of Model 2 with informative prior being normal

distribution (-1, 0.5)

The Markov chain convergence in Model 2 can be examined using the effective sample
size and Gelman factor displayed in Table 11.3. As can be observed that in both
simulations using informative priors implying belief or disbelief in the effect, all the
n_eff statistics are beyond 1,000, while all Rhat statistics are equal to 1. These statistics
hint at the good convergence of Markov chains during the stochastic simulation
process. The healthy convergence of Markov chains is clearly visualized using trace
plots in Figure 11.8. The rapid decline of shrink factors and autocorrelation levels in
Figure S3 and S4, respectively, also validate that the Markov central limit theorem is

held in Model 2.
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Figure 11.8: Model 2’s trace plots with informative prior being normal distribution (-

1,0.5)

The simulated results using informative priors being normal distribution (-1, 0.5) show

that among five biodiversity loss perceptions, two perceptions (Ugconomiccrowth = -

0.06 and OFconomicGrowth = 0-04; IiKnowledgeLoss = -0.05 and aKnowledgeLoss = 0-04)

exhibit negative associations with the bushmeat consumption frequency as we

pOStUIatEd’ whereas one perception (.uEnvironmentalDegradation
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OfnvironmentalDegradation = 0.05) exhibits a positive association, and the remaining
two have ambiguous tendencies ( Upeaithross = 0.03 and oyeqithross = 0.05;
INaturerecreationLoss = 0.02 and Ongrurerecreationsoss = 0.07) (see Table 11.3). The
negative effects of EconomicGrowthLoss and KnowledgeLoss as well as the positive
effect of EnvironmentalDegradation on urban residents’ bushmeat consumption
frequency are highly reliable since most of their probability distributions are located
on one side of the x-axis: left side for EconomicGrowthLoss and KnowledgeLoss and

right side for EnvironmentalDegradation (see Figure 11.9-A).

Table 11.3: Model 2’s simulated posterior results

Informative priors Informative priors
Parameters (belief on effect) (disbelief on effect)
Mean SD neff Rhat | Mean SD n eff Rhat

Constant 0.87 0.21 7956 1 084 021 7121 1
EnvironmentalDegradation | 0.07 0.05 10956 1 0.07 0.05 9221 1
EconomicGrowthLoss -0.06 0.04 10633 1 -0.05 0.04 10612 1
NatureRecreationLoss 0.02 0.07 8421 1 0.02 0.07 8132 1
HealthLoss 0.03 0.05 10653 1 0.03 0.05 9785 1
KnowledgelL oss -0.05 0.04 11511 1 -0.05 0.04 9732 1
Sex 0.33 0.05 12062 1 0.33 0.05 10622 1
Education 0.06 0.04 7541 1 0.06 0.04 7112 1
Income 0.01 0.02 10362 1 0.01 0.02 9531 1

Probability distributions Sex and Education demonstrate reliable positive association
with the consumption behavior (us., = 0.33 and agg., = 0.05; Uggucation = 0.06 and
Ogaucation = 0.04). Specifically, male urban residents consume bushmeat more
frequently than female ones; urban residents’ educational level also predicts their more

frequent consumption of bushmeat. People with high income are also found to consume
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bushmeat more frequently, but the prediction only has weak reliability because of its

high standard deviation (ug., = 0.01 and ogs,, = 0.02).

These results remain almost similar when fitting Model 2 using informative priors

being normal distribution (0, 0.5) (see Figures 11.9-A and 11.9-B), so Model 2’s

findings can be deemed robust.
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Figure 11.9: Model 2’s interval plots of parameters’ probability distributions. A —
with informative prior being norm (-1, 0.5), B — with informative prior being normal

distribution (0, 0.5)
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Chapter 12:
Associations between biodiversity loss perceptions and attitude towards
conservation in protected areas and willingness to pay
This chapter presents analyzed results regarding the associations between biodiversity
loss perceptions, conservation endorsement attitude, and willingness to pay using the
Bayesian Mindsponge Framework (BMF). | found that perceived environmental
degradation, loss of economic growth, loss of nature-based recreation opportunity, and
loss of knowledge as consequences of biodiversity loss has indirect effects on paying
willingness through the mediation of the attitude towards conservation. Especially, the
perceived knowledge loss also has a direct positive influence on the willingness to pay
for the entrance fee and conservation. In contrast, perceived loss of health is negatively

associated with the attitude towards conservation.

12.1. Variable description

In this study, we employed eight variables that can be categorized into three main
groups. The first group includes five variables demonstrating how urban people
perceive the consequences of biodiversity loss in five aspects: 1) environmental
degradation, 2) loss of economic growth, 3) loss of nature-based recreation
opportunities, 4) loss of health, and 5) loss of knowledge. These five variables were
generated from ten variables in the dataset. Some variables are relatively similar, so we
grouped them into one variable and took the average value. Specifically, perceived

pollution and climate change as consequences of biodiversity loss were grouped into
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EnvironmentalDegradation, with 0.88 of Cronbach alpha; perceived loss of green

space, natural aesthetics, and nature-based recreation were grouped into

NatureRecreationLoss, with 0.85 of Cronbach alpha; perceived reduction of physical
health, mental health, and life expectancy were grouped into HealthLoss, with 0.92 of

Cronbach alpha; EconomicGrowthLoss and KnowledgeLoss remained the same (see

Table 12.1).

Table 12.1: Variable description

Variable Meaning Type o Value
variable
Whether the respondent Ranging from
perceives environmental 1 (strongly
EnvironmentalDegradation degradation (pollution and Numerical | disagree) to 4
climate change) as a (strongly
consequence of biodiversity loss agree)
Whether the respondent Ri?g;?gﬂg& m
EconomicGrowthLoss perceives the loss of economic Numerical | disagree) to 4
growth as a consequence of (strong|
biodiversity loss agreg)y
Whether the respondent Ranaing from
perceives the loss of naturebased 1 (gtr(?ngly
NatureRecreationLoss recreation (IOSS. of green space, Numerical | disagree) to 4
natural aesthetics, naturebased (strong|
recreation) as a consequence of a reg)y
biodiversity loss g
Whether the respondent Rangina from
perceives the loss of health 1 (gtr(?ngly
HealthLoss (reduction of physical h_ealth, Numerical | disagree) to 4
mental health, and life (strong|
expectancy) as a consequence of a reg)y
biodiversity loss g
Whether the respondent Rin(g;pc?nglc;/ m
KnowledgeLoss perceives the loss of knoyvledge Numerical | disagree) to 4
as a consequence of biodiversity (strongly
loss agree)
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Whether the respondent supports Agree = 1
Conservation conservation as a preventive Binary Disagree = 0
measure of biodiversity loss
Whether the respondent is Agree = 1
WillingEntranceFee willing to pay for the entrance Binary Disagree = 0
fee when visiting protected areas
Whether the respondent is Agree = 1
WillingDonation willing to pay for the entrance Binary Disagree = 0
fee when visiting protected areas

The second group only has one variable that indicates the respondents’ attitude towards
conservation as a preventive measure of biodiversity loss. The last group consists of
two variables implying the willingness to pay for entrance fee and willingness to donate

for conservation if the respondents have a chance to visit protected areas.

In this study, models were initially constructed based on the Mindsponge information
processing mechanism to examine how perceptions towards biodiversity loss may
affect the willingness to pay for the entrance fee and conservation through the support

of conservation as a preventive measure (Vuong, Nguyen, et al., 2022a).

According to the Mindsponge mechanism, an individual has a mindset, or a set of core
values, that influences thinking, attitudes, and behaviors. For information to enter the
mindset, it has to pass through the multi-filtering system. The filtering system consists
of two major components: 1) cost-benefit judgements and 2) trust evaluation. These
two components determine whether to accept, reject, or keep the information in the
buffer zone for later use or assessment. Both the cost-benefit judgements and trust
evaluation are operated based on the preferences of the mindset and perceived

information from the environment (Nguyen, La, et al., 2022a). In this study, we only
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consider how information in the mindset affects the information process and assume
that the ultimate goal of the person’s psychological process is to maximize their

perceived benefits and minimize perceived cost.

12.2. Model construction based on BMF

It is assumed that a person is willing to pay for entrance fee and donation when the
information willing to pay for such purposes could enter their mindset to influence the
respondent’s answer. Grounded on the cost-benefit judgements of the mechanism,
there has to be a condition for the information appearing in the mindset: paying for
entrance fee and donation is subjectively perceived as beneficial by the person.
Entrance fee and donation payments are usually associated with conservation efforts,
so it is expected that the existence of information endorsing conservation in the mindset
will attach more beneficial values to the act of paying for entrance fee and donation,

which subsequently leads to a higher probability of being willing to pay.
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Figure 12.1: The information-based psychological process leading to conservation

endorsement and willingness to pay

Applying the same reasoning approach can also explain how the conservation

endorsement ideation emerges in the mindset. Objectively, biodiversity loss can result
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in multiple negative consequences, such as environmental problems, economic growth

loss, health loss, loss of nature-based creation opportunity, loss of knowledge, etc.

However, a person will be not likely to obtain the ideation endorsing conservation if

their mind is not aware of biodiversity loss’s adverse consequences. In other words, a

person needs to subjectively perceive the adverse effects of biodiversity loss to accept

information associated with preventive measures (here is conservation) to enter their

mindset. Visual elaborations of the information processes are shown in Figure 12.1.

There are four scenarios:

In scenario A, there is a low amount of information related to the cost of
biodiversity loss in the mindset, so the perceived cost of biodiversity loss is
insignificant, making the person more likely to eject information related to
biodiversity loss preventive measures.

In scenario B, there is a high amount of information related to the cost of
biodiversity loss in the mindset, so the perceived cost of biodiversity loss is
significant, making the person more likely to consciously or subconsciously
seek and accept information related to biodiversity loss preventive measure to
enter the mindset. As conservation is a typical preventive measure and often
suggested as an important preventive measure, the information endorsing
conservation is more likely to be accepted to enter the mindset.

In scenario C, although the person, to some degree, perceives the cost of

biodiversity loss, the amount of information related to the cost of biodiversity
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loss in the mindset is insufficient to influence the information-seeking
behaviors or the filtering process to allow conservation endorsement
information to enter the mindset. Another reason is that such a person is not
accessible to information indicating the value of conservation towards
biodiversity loss. Without the information endorsing conservation in the
mindset, the ideation of paying for entrance fees and donation is less likely to
emerge in the mindset and lead to the willingness to pay.

In scenario D, when ideation of support for conservation emerges in the
mindset, it would subsequently affect the filtering system and accept
information involved with conservation to enter mindset. Among conservation-
related methods, paying for the entrance fee and donating for biodiversity
conservation in protected areas might be perceived as two common ways to
support conservation. Thus, the information of paying for entrance fees and

donation is more likely to be absorbed into the mindset.

From these scenarios, the associations between biodiversity loss perceptions and

support for conservation are expected to be positive, and urban residents’ awareness of

biodiversity loss’s adverse impacts might positively affect their willingness to pay for

entrance fee and conservation through improving support for conservation measures.

To check our assumptions, we construct the following models. Model 1 examines the

associations between perceived consequences of biodiversity loss and support for

conservation as a preventive measure among urban residents. Models 2a and 2b
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estimate influences of the participants’ support for conservation on their willingness to
pay for the entrance fee and conservation, respectively. Finally, Model 3a and 3b are
constructed to check whether the relationships between biodiversity loss perceptions
and willingness to pay are also direct associations or only indirect through the pathway
of support for conservation. If the direct associations are not confirmed, our
assumptions using an information processing mechanism to explain the phenomena

can be deemed trustworthy.

Conservation ~ EnvironmentalDegradation

+ EconomicGrowthLoss + NatureRecreationlLoss

+ HealthLoss + Knowledgeloss (12.1)
WillingEntranceFee ~ Conservation (12.2a)
WillingDonation ~ Conservation (12.2b)

WillingEntranceFee ~ Conservation + EnvironmentalDegradation

+ EconomicGrowthLoss + NatureRecreationLoss

+ HealthLoss + KnowledgelLoss (12.3a)

WillingDonation ~ Conservation + EnvironmentalDegradation
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+ EconomicGrowthLoss + NatureRecreationLoss

+ HealthLoss + KnowledgeLoss (12.3b)

12.2. Bayesian analysis results

12.2.1. Model 1: Effects of biodiversity loss perceptions on conservation-related
attitude

Model 1 was estimated to examine the associations between biodiversity loss
perceptions and conservation-related attitude among urban residents. Five predictor
variables used in the model correspond with five different perceptions on the
consequences of biodiversity loss: environmental degradation, loss of economic
growth, loss of nature-based recreation opportunity, loss of health, and loss of
knowledge. PSIS-LOO test was initially performed to check whether Model 1 had a
good fit with the collected data. All the k-values in Figure 12.2 are below the 0.5

thresholds, so the model can be considered fit with the data.
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Figure 12.2: Model 1’s PSIS-LOO diagnosis with priors as norm (1,0.5)

Next, it is necessary to verify the convergence of the model using two diagnostic
values: effective sample size (n_eff) and Gelman shrink factor (Rhat). The n_eff value
indicates the number of iterative samples that are not autocorrelated during the
stochastic simulation process. Generally, it is accepted that if the n_eff value is greater
than 1000, the Markov chains are convergent, and the effective samples are enough for
accurate inference. In terms of the Rhat value, if the value is above 1, it implies that
the chains have not converged, so inference should not be made with the current

iterative samples. On the contrary, if the value is equal to 1, it is a good convergence
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signal. As the parameters’ n_eff values are all larger than 9000 and Rhat values are
equal to 1, Model 1 seems to have good convergence, even when priors used are

different (Table 2).

Table 12.2: Model 1’s simulated posterior results

Informative priors Informative priors
Parameters (belief on effect) (disbelief on effect)
Mean SD neff Rhat | Mean SD n eff Rhat
Constant 120 014 12522 1 1.22 014 12512 1

EnvironmentalDegradation | 0.35 0.05 10215 1 0.35 0.05 12151 1
EconomicGrowthLoss 0.05 0.04 11215 1 0.05 0.04 11512 1
NatureRecreationLoss 0.18 0.07 9212 1 0.18 0.07 10215 1

HealthLoss -0.05 0.05 11215 1 -0.05 0.05 12562 1
KnowledgelL oss 0.13 0.04 12841 1 0.13 0.04 12354 1

The convergence is validated again using the trace, Gelman, and autocorrelation plots.
Figure 12.3 demonstrates the trace plots of Model 1, which indicate that the Markov
chains are all convergent. Two signals can be used to diagnose convergence. First, the
Markov chains are good mixing, illustrated by the rapid zig-zag motion of each line.
Second, the Markov chains are stationary, or the chains only stay within the posterior
distribution. In Figure 12.3, all iterations before the 2000™ order are removed since

warmup iterations are not used for inference.
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Figure 12.3: Model 1’s trace plots with priors as norm (1,0.5)

A Gelman plot is the visualization of the Gelman shrink factor (y-axis) corresponding

to the sequential order of iterations (x-axis). As shown in Figure 12.4, the Gelman

shrink factor values drop rapidly to 1 before the warmup period ends (before the 2000™"

iteration). This signals a good convergence of Model 1.
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Figure 12.4: Model 1’s Gelman plots with priors as norm (1,0.5)

The last diagnostic plot of model convergence is the autocorrelation plot. For a model’s

Markov chains to converge, the stochastic process has to present the memoryless

property. In other words, the simulated samples are independent of previously

simulated samples. The autocorrelation plots display a rapid decline of autocorrelation

level to O after a finite lag, validating that the model’s Markov chains are convergent

(see Figure 12.5).
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Figure 12.5: Model 1’s autocorrelation plots with priors as norm (1,0.5)

The simulated posteriors employing priors as norm (1,0.5) show that four out of five
biodiversity loss perceptions are positively associated with the conservation-related
attitude, namely: environmental degradation ( Ugnpironmentaipegradation = 0.35,
OEnvironmentaiDegradation = 0-09), 10ss of economic growth (ugconomiccrowtnLoss =
0.05, OgconomiccrowthLoss = 0.04), loss of nature-based recreation opportunity

(.uNatureRecreationLoss = 0-181 ONatureRecreationLoss — 0-07)1 and IOSS Of knowledge
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(HknowtedgeLoss = 0.13, OxnowieageLoss = 0.04). Interestingly, perceiving loss of health
as a consequence of biodiversity loss has an opposite effect on conservation-related

attitude (.uHealthLoss = '0-051 OHealthLoss — 0-05)-

The parameters’ posterior distributions are shown in Figure 12.6, along with their
Highest Posterior Distribution Interval (HPDI) at 90%. Apparently, all the credible
intervals of EnvironmentalDegradation, EconomicGrowthLoss,
NatureRecreationLoss, and KnowledgeLoss fall entirely on the positive side of the x-
axis, suggesting that the positive associations between these variables and outcome
variable (Conservation) are highly reliable. Regarding HealthLoss’s posterior
distribution, the majority of its HPDI is located on the negative side but not entirely,
and its standard deviation (SD) is equal to the absolute value of the mean, so
HealthLoss’s negative effect on conservation-related attitude can be deemed
moderately reliable. Even “prior-tweaking” is performed using the priors representing
our disbelief on the associations between biodiversity loss perceptions and
conservation-related attitude, the change is negligible, which indicates the model’s

robustness (see Table 12.2).
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Figure 12.6: Model 1’s posterior distributions with priors as norm (1,0.5)

12.2.2. Models 2a and 2b: Effects of conservation-related attitude on willingness to
pay

Models 2a and 2b were examined to check whether urban residents’ conservation-

related attitude has positive impacts on their willingness to pay for the entrance fee and

conservation when visiting protected areas in the future. We applied the same fitting

and validating procedures of Models 2a and 2b with Model 1. The visual PSIS-LOO
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diagnoses of Models 2a and 2b are displayed in Figures 12.7-A and 12.7-B,
respectively. k-values in both Figures are below the 0.5 thresholds, so Models 2a and

2b have a good fit with the data.

Convergence diagnostic values (n_eff and Rhat) of both models indicate that the
models’ Markov chains are convergent. The trace, Gelman, and autocorrelation plots
also confirm the model convergence. Figures S5, S6, and S7 are the trace, Gelman, and
autocorrelation plots of Model 2a, respectively, while those of Model 2b are presented

in Figures S8, S9, and S10.

Table 12.3: Model 2’s simulated posterior results

Model 2a: WillingEntraceFee ~ Conservation
Informative priors Informative priors
Parameters (belief on effect) (disbelief on effect)
Mean SD n_eff Rhat | Mean SD n eff Rhat
Constant 1.23 0.80 2648 1 204 0.89 2542 1
Conservation 0.81 0.26 2643 1 0.53 0.28 2342 1
Model 2b: WillingDonation ~ Conservation

Constant 0.28 0.63 2698 1 0.76 | 0.66 | 2324 1
Conservation 0.86 0.21 2517 1 0.70 0.21 | 2321 1
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Figure 12.7: PSIS-LOO diagnosis for A — Model 2a and B — Model 2b with priors

as norm (1,0.5)

As can be seen from Table 12.3, people with a higher agreement level with

conservation as a preventive measure of biodiversity loss are more willing to pay for

entrance fee (Uconservation wittingentranceree = 0.-81, Oconservation willingEntranceree
= 0.26) and conservation  (  HUconservation witlingponation =  0.86,
Oconservation WillingDonation = 0-21).  The posterior distributions of the parameters
representing the association between conservation-related attitude and willingness to
pay for entrance fee and conservation are displayed in Figures 12.8-A and 12.8-B,
respectively. The distributions clearly lie on the positive side of the x-axis (separated
by the red vertical line), stipulating highly reliable positive associations. When
estimating Models 2a and 2b employing priors as norm (0,0.5), the magnitude of the
posterior distribution declines, its reliability is still high. Evidently, their mean values

are much greater than the standard deviation values.
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Figure 12.8: Interval plots of posterior distributions for A — Model 2a and B — Model

2b

12.3.3. Model 3: Effects of biodiversity loss perceptions and conservation-related
attitude on willingness to pay

Fitting Models 3a and 3b, we aimed to examine the predictions of conservation-related

attitude and biodiversity perceptions against the willingness to pay for the entrance fee

and conservation in protected areas. The fitting and validating procedures are also

similar to those employed with Model 1. First of all, PSIS-LOO diagnosis was

conducted with both models. The visualizations of k-values (all k-values are lower than
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0.5) in Figures 12.9-A and 12.9-B show that Models 3a and 3b are neither underfit nor

overfit with the data.
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Figure 12.9: PSIS-LOO diagnosis for A — Model 3a and B — Model 3b with priors

as norm (1,0.5)

The n_eff and Rhat values presented in Table 12.4 confirm the convergence of Models
3a and 3b (n_eff > 8000 and Rhat = 1). The visual diagnoses by trace, Gelman, and
autocorrelation plots also verify the convergence. Figures S11, S12, and S13
demonstrate Model 3a’s trace, Gelman, and autocorrelation plots, while Figures S14,
S15, and S16 are Model 3b’s trace, Gelman, and autocorrelation plots, respectively.

Interpretation of the plots can be viewed in sub-section 3.1.

Table 12.4: Model 3’s simulated posterior results

Model 3a: WillingEntraceFee ~ Conservation + EnvironmentalDegradation+
EconomicGrowthLoss+ NatureRecreationLoss+ HealthLoss+ Knowledgel oss
Parameters | Informative priors | Informative priors
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(belief on effect) (disbelief on effect)

Mean SD n eff Rhat | Mean SD n eff Rhat
Constant 0.06 096 9412 1 149 114 8421 1
Conservation 051 031 9778 1 0.39 0.31 10332 1
EnvironmentalDegradation | -0.09 035 9321 1 -0.15 035 9221 1
EconomicGrowthLoss 0.15 0.33 10654 1 0.03 0.33 10963 1
1 1
1 1
1 1

NatureRecreationLoss 0.22 0.40 10596 0.13 0.39 9654
HealthLoss -0.09 0.37 9632 -0.18 0.37 9231
Knowledgeloss 061 0.32 10212 0.55 0.31 10321

Model 3b: WillingDonation ~ Conservation + EnvironmentalDegradation+
EconomicGrowthLoss+ NatureRecreationLoss+ HealthLoss+ Knowledgel oss

Constant -0.47 0.63 10512 1 0.37 0.84 10393 1
Conservation 0.64 0.21 10517 1 0.57 0.25 10417 1
EnvironmentalDegradation | 0.18 0.30 9232 1 0.14 0.30 10963 1
EconomicGrowthLoss -0.02 0.27 10351 1 -0.09 0.26 11736 1
NatureRecreationlLoss -0.09 0.35 11542 1 -0.13 035 9551 1
HealthLoss 0.07 0.31 8021 1 0.02 0.31 10789 1
Knowledgeloss 0.35 0.27 10123 1 0.32 0.27 10545 1

The simulated posterior results of Models 3a and 3b show that the positive associations
between conservation-related attitude and willingness to pay for entrance fee and
conservation remain robust with Models 2a’s and 2b’s results. Most of the biodiversity
loss perceptions’ effects on both willingness to pay for the entrance fee and
conservation are negligible and unreliable. In particular, their standard deviation values
are much higher than the means’ absolute values. Only KnowledgeLoss has positive

effects on the willingness to pay for the entrance fee (uxnowieageLoss wittingentranceree
= 0-611 O-KnowledgeLoss_WillingEntranceFee = 0-32) and conservation

(ﬂKnowledgeLoss_WillingDonation = 0351 OknowledgeLoss_WillingDonation = 0-27)-

The interval plots of Models 3a’s and 3b’s posterior distributions manifest that
Conservation’s and KnowledgeLoss’s HPDIs at 90% are entirely located on the

positive side, highlighting the high reliability of their effects on willingness to pay (see
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Figures 12.10-A and 12.10-B, respectively). The HPDI at 90% is illustrated by the thick
part in the middle of an interval. After conducting the “prior-tweaking” technique, the
parameters’ magnitudes slightly change, but their tendencies are not. Hence, the

simulated results are robust.
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Figure 12.10: Interval plots of posterior distributions for A — Model 3a and B -

Model 3b
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Based on the results reported above, it is conclusive that biodiversity loss perceptions
(EnvironmentalDegradation, EconomicGrowthLoss, NatureRecreationLoss, and
KnowledgeLoss) have direct positive impacts on the conservation-related attitude and
indirect positive impacts on willingness to pay for entrance fee and conservation
through affecting the conservation-related attitude. Perceiving the loss of knowledge
as a consequence of biodiversity loss directly positively influences the conservation-

related attitude and willingness to pay.
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Chapter 13:
Discussion and Conclusion
The Discussion will be classified into four sub-sections to discuss the value of the
generated dataset and the results of the three studies conducted above separately.
However, the Conclusion will incorporate all the main findings of three studies to

conclude this dissertation’s theoretical, practical, and methodological contributions.

13.1. Discussion

13.1.1. Dataset
The current dataset provides resources for studying important aspects of the

interactions between urban residents and biodiversity concepts.

First of all, mitigating the demand for the wildlife product among urban residents is
crucial for biodiversity loss reduction. Raising urban residents' awareness through
social marketing campaigns is a potential measure to achieve such a target (Challender
& MacMillan, 2014; Shairp et al., 2016). Using the current dataset to explore how
biodiversity perceptions influence wildlife product consumption behaviors might help
improve the effectiveness and efficiency of public communication campaigns and
programs. Besides, insights generated from this dataset (e.g., the associations between
biodiversity loss perception and bushmeat consumption behavior) might also
contribute to the biodiversity conservation-related legislation and law enforcement in

urban areas (Sandalj et al., 2016).
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Secondly, based on the current dataset, researchers can also investigate the interactions
of urban residents with biodiversity concepts in multiple locations, like home,
neighborhood, urban public park, and national park. This might enrich the literature in
both sustainable urban development and biodiversity conservation. For example,
planting and petting behaviors can be hypothetically associated with the willingness to
support planting projects in the neighborhood and public parks. Moreover, the
frequency of visiting national parks might be predicted by the biodiversity perceptions
of urban residents, which provides more insights for social marketing campaigns to
attract more visitors. The increasing influx of visitors might help generate sustainable
finance for biodiversity conservation in national parks and preservation in urban public

parks (Chung et al., 2018; Tapper, 2006).

Thirdly, making the current dataset open helps reduce the cost of doing science for
researchers in developing countries with similar characteristics to Vietnam (Vuong,
2018): high urbanization rate and high level of biodiversity (e.g. being located in a
biodiversity hotspot). Making the dataset open also enhances transparency and

facilitates open review and dialogue among researchers (Vuong, 2020).

In summary, the dataset was systematically designed, collected, and validated to
explore the interactions between urban residents and biodiversity concepts. Thus,
researchers can make use of the dataset to enrich the lax literature regarding the role of

urban residents in biodiversity conservation preservation; policymakers can find
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insights for building up an “eco-surplus culture” (Vuong, 2021) among urban residents

through effective public communication and policymaking.

13.1.2. Study 1

The first study in this dissertation is one of the first studies about the mental constructs
of biodiversity and biodiversity loss among urban residents in southeast Asia. Previous
studies were mainly conducted in developed Western countries, while this study was
done in a developing Asian country — Vietnam. Grounded Theory and semi-structured
interviews were performed on 38 residents in the two largest cities in Vietnam. After
coding and analyzing the data, three main perceptions of the term ‘biodiversity’ and
‘biodiversity loss’ were found, along with their perceived features (see subsection
10.1). Moreover, the analysis also identified five categories of perceived impacts of
biodiversity (loss) on human (see subsection 10.2), and ten categories of perceived
human’s reaction that contributes to biodiversity conservation and biodiversity loss
prevention (see subsection 10.3). Such findings were later used for questionnaire

design (Nguyen, 2021).

In either the perceptions of biodiversity or biodiversity loss, the equilibrium factor
always appeared as a major category through typical expressions: ‘balance’,
‘imbalance’, ‘harmony’, ‘peaceful’, etc. It is clear that the notion of balance is
frequently associated with biodiversity, even in the context of Western countries
(Bakhtiari et al., 2014; Buijs et al., 2008; Dandy et al., 2012; Fischer & Young, 2007).

However, besides the knowledge and information that the interviewees knew about
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biodiversity (loss), it is suspected that VVietnamese culture also had a certain influence
on residents’ perceptions. The cultural value was manifested through the expression of
‘harmony’ as a final goal of biodiversity (see subsection 10.1), which was not reported
in former studies. Vietnamese residents are considerably affected by Confucianism,
which has been embedded in their culture for many centuries (Muong et al., 2018;
Vuong, Ho, et al., 2020). Since the Confucian ideology emphasizes achieving harmony
in society, it is plausible that the Vietnamese often associate good things, such as

biodiversity, with harmony.

Comparably, findings from this study had both similarities and differences with prior
research. Our results offered some consistent perceived features of biodiversity with
the study of Fischer and Young (2007), like naturalness, plentifulness, and high
diversity. . Still, two new biodiversity features perceived by urban residents could be
identified: clean and refreshing context and existence of unique objects/species.
Bakhtiari et al. (2014) suggested two types of forest biodiversity definitions:
biodiversity as a good in itself and biodiversity as a regulator of the ecosystem. Only
one of the three interviewees’ perceptions (goods in an ecosystem) in our study was
consistent with Bakhtiari et al. (2014)’s suggestion. Instead of considering biodiversity
a regulator in an ecosystem, Vietnamese urban residents genuinely perceived

biodiversity as an ecosystem itself or a stage of equilibrium.

Apparently,urban residents’ perceptions about biodiversity and biodiversity loss are

not very much aligned with scientific definitions of the two conepts. Still, they are
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plausible results because of five reasons: 1) a significant number of respondents have
never heard of the term ‘biodiversity’ (36.84%) or ‘biodiversity loss’ (52.63%); 2) a
majority of urban residents have limited experience with the natural environment; 3)
environmental education is not focal in Vietnamese education curriculum (Heck,
2015); 4) the definition of biodiversity is complex and sometimes ambiguous, even
among conservationists and ecologists (Mace et al., 2012); 5) the term ‘biology’ [sinh
hoc] is relatively similar to the term ‘ecology’ [sinh thai] in Vietnamese, which might

cause confusion among layresidents.

Also, because of the five reasons mentioned above, Vietnamese urban residents might
have low awareness of biodiversity loss impacts on their lives and obtain some
scientifically inaccurate perceptions about the utility of genetic engineering techniques.
Some residents were over-optimistic about the utility of genetic engineering in raising
biodiversity without knowing the existing adverse effects of genetically modified
species on the biodiversity and ecosystem. Even though genetic engineering has some
benefits in biodiversity conservation practices, it can create devastating consequences

without stringent monitoring (Landry, 2015).

It is recommended that policymakers should focus on education and public
communication activities about environmental issues, especially biodiversity.
Sufficient education and public communication about biodiversity’s impact on humans
would facilitate the conservation effort and decelerate the biodiversity loss rate in

Vietnam (Chung et al., 2018; Nuwer, 2018; Tapper, 2006; Wyler & Sheikh, 2013). As
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shown in this study that some residents were aware of the significance of multi-
stakeholders’ participation in solving biodiversity loss, promoting cooperation
projects, programs, and campaigns among government, private sectors, researchers,
and the public is a potential approach for effectively conserving biodiversity. The first
step could be accomplishing the 11" progressive cultural value — the environment-
healing element or eco-surplus culture (Vuong, 2021; Vuong, 2021), which
supplements to Harrison (2000)’s list of ten values. For aiding evidence-based policy-
making, quantitative studies with larger and more representative samples have to be
conducted. Moreover, the associations between urban residents’ biodiversity
perceptions and their willingness to pay for conservation programs, attitudes towards

wildlife trading, and nature-based tourism behaviors need to be further explored.

13.1.3. Study 2

The current dissertation’s second study is one of the first research to examine the effects
of urban residents’ biodiversity loss perceptions on the support for the prohibition of
illegal wildlife consumption and bushmeat consumption frequency. It employed the

BMF on 535 Vietnamese urban residents for the investigation.

First of all, the study found that all the perceptions about the negative impacts of
biodiversity loss are positively associated with the attitude towards the preventive
measure. In other words, urban residents who think that biodiversity loss negatively
affects the environmental quality, economic growth, nature-based recreation

opportunities, health, and knowledge are more likely to agree with the prohibition of

201



illegal wildlife consumption. These results validate the assumption that subjective cost-
benefit judgments influence an individual’s attitude toward a subject. According to the
Mindsponge mechanism, the cost-benefit judgements are made using previously
accepted pieces of information into the mind; the closer those pieces are to the mindset,
the more influences they have within the cost-benefit judgement process (Nguyen, La,
et al., 2022a). In this case, the distance can be proxied by the degree of agreement

towards the information (or negative impacts of biodiversity l0ss).

The findings somewhat align with a recent study regarding Chinese public opinions on
revising legislation and policy related to wildlife consumption and trade management.
Due to the perceived threat of the Covid-19 outbreak, more than 90% of the
respondents support more stringent policies and legislation on wildlife trade,
consumption, and commercial exhibitions (Shi et al., 2020). Shi et al. also note that the
support is more prevalent among educated and urban people. In this case, the perceived
risk of a pandemic can also be deemed a cost of biodiversity loss that drive Chinese

urban people to support stringent policies and legislation.

Nevertheless, not all perceptions about the negative impacts of biodiversity loss could
predict the reduced bushmeat consumption frequency. To elaborate, while people
perceiving economic growth and knowledge losses as consequences of biodiversity
loss consume bushmeat less frequently, people with other perceptions do not, or even

consume more frequently. Particularly, people perceiving environmental degradation
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as a consequence of biodiversity loss tend to consume bushmeat more frequently. There

are several explanations for such conflicting findings.

One of them is because of the high level of cultural additivity among Vietnamese urban
people. According to Vuong et al. (2018), cultural additivity is “a mechanism whereby
people of a given culture are willing to incorporate into their culture the values and
norms from other systems of beliefs that might or might not logically contradict with
principles of their existing system of beliefs.” Due to the high level of resilience
towards conflicting values induced by cultural additivity (Small & Blanc, 2020),
Vietnamese urban residents can still consume bushmeat while being aware of the
consequences of biodiversity loss and supporting the prohibition of illegal wildlife
consumption. Although conflicting values with the mindset (or set of core cultural
values) are often ejected, many types of information (or values), even conflicting ones,
can exist simultaneously. That circumstance happens when the individual’s multi-
filtering system perceives both types of values to be beneficial. On the one hand, urban
residents might consider supporting the prohibition of illegal wildlife consumption
beneficial since it helps reduce biodiversity loss’s consequences. On the other hand,
eating bushmeat is still perceived to provide them with other types of benefits, like
social status, prestige, nutritional value, health, or taste (Drury, 2011; Shairp et al.,

2016).

It is noteworthy that people consuming bushmeat frequently and supporting the

prohibition of illegal wildlife consumption tend to have similar characteristics: high
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income and educational level. The results seem to be paradoxical. However, as people
with high income and education were identified as major bushmeat consumers (Drury,
2011; Sandalj et al., 2016; Shairp et al., 2016), they would be targeted by social
marketing and demarketing campaigns, which encouraged them to support the
prohibition of illegal wildlife consumption. Perhaps, they might not consider their
consumed bushmeat to be “illegal.” In any sense, this result again hints at the existing
effect of cultural additivity on urban residents’ perceptions and behaviors related to
wildlife consumption. The paradox also exists in the wildlife tourism industry, where
animal encounters are found to foster the connection to wildlife and pro-conservation
behaviors (Clayton, Prévot, Germain, & Saint-Jalme, 2017; Skibins & Powell, 2013).
Still, participation in such encounters is also strongly associated with increased wildlife
consumption behaviors (Rizzolo, 2021). Cultural additivity can be a potential concept
capitalized to understand such paradoxes, so further studies exploring this concept in

wildlife consumption and tourism settings should be conducted.

If the cultural additivity really affects the existence of conflicting ideas within
individuals’ minds, policymakers and conservationists have to pay more attention to
the effectiveness of social marketing and demarketing campaigns. In Vietnam’s urban
settings, for example, making residents realize the consequences of biodiversity loss
on the economy and knowledge is useful to reduce bushmeat consumption frequency,
while other consequences are not. In case those campaigns are insufficient for urban

people to recognize the “cost” of bushmeat consumption, tougher measures (€.g.,
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financial punishment) have to be put into perspective. Besides future studies regarding
the effectiveness of social marketing campaigns, it is also essential to explore how
social marketing and demarketing campaigns’ contents (e.g., narratives,

communication methods) affect the psychology and actual behaviors of the consumers.

Based on the current study’s findings, the Mindsponge mechanism can supplement the
explanation of the association between knowledge and public support for biodiversity
conservation practices. Many studies have shown that increasing environmental
knowledge can positively affect environmental attitudes and behaviors (Bradley et al.,
1999; Faize & Akhtar, 2020; Polonsky et al., 2012). Still, Clayton et al. (2017) find
that higher conservation knowledge cannot influence zoo visitors’ environmental
concerns and behavioral intent. Such distinction might result from the types of
knowledge that are examined among those studies. Specifically, in Clayton et al.’s
study, the conservation knowledge being asked does not make respondents relate to
their subjective cost-benefit judgements; for example, “can you cite three endangered

species?”, “what are threats toward them?”, etc.

The pieces of knowledge being asked in other studies, in contrast, are those that can be
used as input for the cost-benefit judgements of the respondents, such as questions
related to the ecological system, pollution, greenhouse gases, population growth and
urbanization, climate change, waste management, etc. (Bradley et al., 1999; Faize &
Akhtar, 2020; Polonsky et al., 2012). Therefore, whether the respondents can relate

conveyed knowledge to their subjective cost-benefit judgements towards a particular
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environmental (or biodiversity conservation) topic can be a critical factor affecting the
impacts of environmental (or biodiversity conservation) knowledge on attitudes and
behaviors. Future social marketing, demarketing, and educational campaigns are
suggested to include the elements that help receivers relate to their cost-benefit
judgements, which eventually drives them to build up an environmental-healing culture
(a.k.a. eco-surplus culture), or so-called the 11" progressive cultural value (Vuong,
2021; Vuong, 2021). One of the potential approaches is treating biodiversity and
biodiversity loss following the ecologist’s perspective during the social marketing,

demarketing, and educational campaigns (Mace et al., 2012).

The contradicting predictions of biodiversity loss perceptions on the preventive
measure attitude and consumption behavior highlight the limitation of the Mindsponge
mechanism in examining the associations between ideations and behaviors. The
translation from individuals’ ideations to their actual behavior requires further
theoretical research to expand the framework or provide a more transparent view of the
transition between ideations and behaviors. Perhaps, individuals’ behaviors result from
complex information processing systems of multiple prioritized ideations in the
mindset and receptive information from the external environment right before the
behavior takes place. The objective of that process is to determine the behavior that is

subjectively perceived to lead to the most beneficial outcome.
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13.1.4. Study 3

The current dissertation’s third study is one of the first studies examining how the urban
residents’ biodiversity loss perceptions associate with their conservation-related
attitude and willingness to pay for the entrance fee and conservation in protected areas.
The analysis was performed using the BMF on 535 urban residents across Vietnam.
Overall, there are three main findings: 1) most biodiversity loss perceptions
(EnvironmentalDegradation, EconomicGrowthLoss, NatureRecreationLoss, and
KnowledgeLoss) have direct positive impacts on conservation-related attitude and
indirect impacts on willingness to pay; 2) perceiving loss of health as a consequence of
biodiversity loss has negative influence the conservation-related attitude; 3) perceiving
loss of knowledge as a consequence of biodiversity loss has a direct positive influence
on conservation-related attitude and indirect positive influences on willingness to pay

for entrance fee and conservation.

Evidence from this study suggests that there can be a novel way to improve protected
areas financing actively. It is to build an eco-surplus culture among potential visitors
to protected areas (to be more specific, urban residents) by making them perceive the

adversities of biodiversity loss.

For building an eco-surplus culture, improving the accessibility of urban residents to
information regarding biodiversity and biodiversity loss is vital. Without accessibility
to biodiversity-related information, the urban residents cannot know that biodiversity

loss problems exist no matter how crucial and severe it is to their lives. Social

207



marketing and demarketing programs, public awareness-raising campaigns,
educational activities, and pro-environmental entertaining platforms (e.g., commercial
games) are potential methods to create “touchpoints” between urban residents and the
biodiversity-related information (Hag, Cambridge, & Owen, 2013; Verissimo, 2019;
Verissimo et al., 2018; Vuong, Ho, et al., 2021; Vuong, 2022). In addition, the
effectiveness of biodiversity-related information in changing perceptions, attitudes,
and behaviors is required. As shown in this study’s results, the message that can
stimulate the subjective cost-benefit judgements of urban residents towards
biodiversity loss might help build eco-surplus attitude (or supporting conservation as a
preventive measure of biodiversity loss). Ryan, Mellish, Dorrian, Winefield, and
Litchfield (2020) stipulate that the effectiveness of biodiversity-conservation
marketing is still a nascent field with only 28 studies. For effectively building an eco-
surplus culture, more knowledge regarding the effectiveness of the messages’ content,

narrative, and design in changing perceptions, attitudes, and behaviors is indispensable.

Building an eco-surplus culture is also a potential way to ease the funding allocation
problems faced by the domestic government (e.g., widespread but insufficient budget
allocation, lack of priority) and international organizations (e.g., large but site-specific
funding) (Bovarnick et al., 2010; Bui et al., 2021). By financing social marketing and
demarketing programs, public awareness-raising campaigns, educational activities, and
pro-environmental entertaining platforms (e.g., commercial games), the government

and international organization can increase the aggregate pool of money that the
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visitors are willing to pay at a regional scale, which indirectly generates finance for
protected areas in the region. To elaborate, assuming that 5000 urbanites visit protected
areas nearby the city every month. Before implementing pro-eco-culture campaigns
and activities, 60% of them are willing to pay for the entrance fee and conservation
initiatives, generating $60,000 a month for protected areas in the region aggregately
(each person pays $20). It should be noted that $20 per person is only an assuming
number. After implementing pro-eco-culture campaigns and activities, 80% are willing
to pay, generating $80,000 ($20,000 surplus) for protected areas in the region. When
the aggregate pool of money increases, all protected areas in the region will have an
equal chance of benefiting through nature-based tourism (Dharmaratne et al., 2000;
Thomas E. Jones et al., 2021). The shifting demographics, rapid urbanization,
exacerbating effects of climate change, increasing diffusion of media technologies, and
changing psychological drivers will likely increase the demand for nature-based
tourism swiftly in Asia-Pacific Region, especially developing countries like Vietnam
(Frost et al., 2014). In addition, the visitors with better informed knowledge about the
effects of biodiversity and biodiversity loss might have more respect for nature and

cause less impact to protected areas (Marion & Reid, 2007).

Implementing social marketing and demarketing programs, public awareness-raising
campaigns, educational activities, and pro-environmental entertaining platform design
(e.g., commercial games) does not only help increase the aggregate pool of finance for

protected areas in the region but also facilitates other conservation campaigns in urban

209



areas, like tackling illegal wildlife trade. Evidently, perceiving the consequences of
biodiversity loss is found to influence the support towards prohibition of illegal wildlife
consumption positively and negatively influence bushmeat consumption frequency
among urban residents (Nguyen & Jones, 2022). Given the mentioned merits, | strongly
recommend policymakers, international organizations, and conservation activists
conduct targeted social marketing and demarketing programs, public awareness-raising
campaigns, educational activities, and pro-environmental entertaining platform design
(e.g., commercial games) to build an eco-surplus culture among urban residents for
biodiversity conservation. Furthermore, enhancing the effectiveness of these
campaigns and problems are promising research directions for scientists to contribute

evidence-based insights.

The effects of biodiversity loss perceptions on paying willingness validate our
assumptions about the role of the subjective cost-benefit evaluation process in
accepting or rejecting information of the individuals. However, most of the effects of
biodiversity loss perceptions on willingness to pay are indirect (except for the
perceived loss of knowledge) and mediated by the attitude towards conservation,
showing that the information evaluation process is sequential. In other words, it takes
steps for a person to process information and eventually arrive at the ideations and
behaviors that are beneficial for the environment or pro-environmental attitudes and
behaviors. The impact of perceived knowledge loss is relatively special because it

influences the willingness to pay both directly and indirectly through support for
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conservation. It is unclear why the effect of perceived knowledge is more direct than
others, so investigating the link between perceived knowledge loss and support for
conservation in general and willingness to pay in particular is a potential direction for
later research. Regardless of the causes, the importance of knowledge about nature
should be concentrated in public awareness-raising campaigns, social marketing and

demarketing programs, and educational activities.

Regarding the negative effect of perceived health loss resulting from biodiversity loss
on conservation-related attitude, it is paradoxical with other biodiversity loss
perceptions’ effects. Following the Mindsponge thinking, which assumes that people
try to maximize their perceived benefits and reduce perceived cost, might help explain
this finding (Muong, 2023; Vuong, Nguyen, et al., 2022a). In particular, urban residents
who perceive health loss as a consequence of biodiversity loss are sensitive to health-
related issues. In Vietnam, many perceived “nutritional” and ‘“healthy” traditional
medicines are made from wildlife products, such as pangolin scales, tiger bones, bear
bile, etc. (Davis et al., 2019; Davis et al., 2020; Sexton et al., 2021). The term
“conservation” might be perceived as a tool for protecting “a subset of biodiversity that
includes charismatic species and those on threatened species lists” (Mace et al., 2012),

so people sensitive to their health issues might be less likely to support conservation.

Moreover, the complex and sometimes ambiguous definition of biodiversity might
also contribute to this contradiction. Apart from goods in an ecosystem, Vietnamese

urban people also perceive “biodiversity” as an ecosystem itself (Nguyen & Jones,
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2021). People with this perception might consider the lack of fresh air (e.g., due to
deforestation) as a health problem generated by biodiversity loss. It should be noted
that the explanation here is speculative, so further studies are needed for validation.
One potential approach is to look at how the subtle differences in people’s perceptions
(e.g., goods in an ecosystem, an ecosystem itself, a stage of equilibrium, its regulatory
function, a final ecosystem service, etc.) about biodiversity might influence their
environment-related thinking and behaviors (Bakhtiari et al., 2014; Mace et al., 2012;

Nguyen & Jones, 2021).

13.2. Conclusion

Biodiversity provides many benefits to humans in general and urban humans in
particular. However, the rising population, income, and wildlife product consumption
demands contribute to the deliberately organized illegal wildlife trade expansion.
Protected areas are places that are designated mainly for biodiversity conservation but
currently face financial constraints for management activities. The increased illegal
wildlife trade and lack of financing in protected areas can negatively affect biodiversity
levels. Thus, the current dissertation is dedicated to answering how urban residents can

get involved in biodiversity conservation.

To do so, the dissertation comprises three studies and a data collection about the
psychology and behaviors related to biodiversity and conservation among urban
humans. As most studies about mental constructs about biodiversity are conducted in

developed Western countries and among people living in non-urban areas, little is
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known about the mental constructs of urban humans in Vietnam — a developing Asian
country. Thus, the first study aims to explore urban humans’ mental constructs about
biodiversity, setting the ground for designing a questionnaire to serve the subsequent
two studies. Semi-structured interviews and Grounded Theory were used to acquire
and analyze the responses of 38 residents in Ho Chi Minh city and Hanoi capital city,
respectively. The results are displayed following these mental constructs: i)
biodiversity and biodiversity loss, ii) impacts of biodiversity and biodiversity loss on
humans, and iii) human reaction towards biodiversity and biodiversity loss. Besides
identifying important conceptual dimensions, the influence of cultural value, the
awareness of multistakeholders’ participation, and some misunderstandings were also
found in the urban residents’ perceptions. These findings offer in-depth knowledge of
biodiversity mental constructs in an understudied context: urban areas in an Asian
developing country. Moreover, they also provide insights to design a data collection
that serves future studies about the interactions between urban humans and biodiversity

concepts.

Based on the first study, web-based data collection was carried out among urban
residents in major cities across Vietnam. The dataset consists of 535 urban residents’
responses about their wildlife consumption behaviors, multifaceted perceptions and
interactions with biodiversity-related concepts, and nature-based recreation demand.
The data set is constructed with six major categories: 1) wildlife product consumption,

2) general biodiversity perceptions, 3) biodiversity at home and neighborhood, 4)
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public park visitation and motivations, 5) national park visitation and motivations, and
6) socio-demographic profiles. These resources are expected to support researchers in
enriching the lax literature regarding the role of urban residents in biodiversity
conservation and preservation and help policymakers to find insights for building up
an “eco-surplus culture” among wurban residents through effective public

communication and policymaking.

The second and third studies performed the Bayesian mindsponge framework (BMF)
on the dataset to eventually answer this dissertation’s main questions. However, BMF
is not fully developed, so the dissertation extended the BMF by explaining the
advantages of Bayesian inference and the mindsponge mechanism and how they are

well-matched with each other in studying psychological and behavioral issues.

The second study applied BMF to 535 urban residents’ responses to investigate the
associations between biodiversity loss perceptions, attitudes towards the prohibition of
illegal wildlife consumption, and bushmeat consumption behaviors. It found that
people perceiving environmental degradation, losses of economic growth, nature-based
recreation opportunities, health, and knowledge as consequences of biodiversity loss
were more likely to support the prohibition of illegal wildlife consumption. Although
urban residents tended to consume bushmeat less frequently if they perceived losses of
economic growth and knowledge as consequences of biodiversity loss, the perception
of environmental degradation had the opposite effect on the behavior. Additionally,

people consuming bushmeat frequently and supporting the biodiversity loss preventive
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measure seemed to share similar features: high income and educational levels. These
paradoxical results hint at the existence of cultural additivity effects on psychology and

behavior among Vietnamese urban residents.

The third study applied BMF to 535 urban residents’ responses to examine the
associations between biodiversity loss perceptions, conservation endorsement attitude,
and willingness to pay in protected areas. It was found that perceived environmental
degradation, loss of economic growth, loss of nature-based recreation opportunity, and
loss of knowledge as consequences of biodiversity loss has indirect effects on paying
willingness through the mediation of the attitude towards conservation. Especially, the
perceived knowledge loss also has a direct positive influence on the willingness to pay
for the entrance fee and conservation. In contrast, perceived loss of health is negatively

associated with the attitude towards conservation.

13.3. Implications

The current dissertation’s findings indicate that it is possible to involve urban humans
in tackling biodiversity loss in protected areas. This can be done by financing social
marketing and demarketing programs, public awareness-raising campaigns,
educational activities, and pro-environmental entertaining platforms (e.g., commercial
games) to make urban residents perceive the tremendous consequences of biodiversity
loss among urban residents (including their self-interest). Given the influence of
cultural additivity, it is recommended to sometimes put tougher measures (e.g.

financial punishment) into perspective so that urban people can recognize the high
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perceived “cost” of biodiversity loss and change their attitude and behaviors
accordingly. If these programs, campaigns, and activities are repeated with a sufficient

number, they can help build an eco-surplus culture among urban residents.

Recently, the USAID Biodiversity Conservation Activity, a joint project implemented
by the World Wide Fund for Nature (WWF) and the Ministry of Agriculture and Rural
Development, has initiated a $1.4 million Species Conservation Fund to support
Vietnam in species conservation efforts through local Non-Governmental
Organizations and other independent organizations (SCF Team, 2022). Insights from
this dissertation will provide directions for those efforts to be implemented effectively
and novel approaches to be implemented. Other projects conducted by WWF in
countries with analogous socio-cultural and environmental characteristics to Vietnam

might also benefit from the dissertation’s findings.

Before the Covid-19 pandemic, the Vietnamese government only fined those involved
in hunting, killing, capturing, and trading wildlife illegally. For shops and restaurants,
the fines range from 1,000,000 VND ($42.42) to 360,000,000 VND ($15,272.03)
depending on the monetary value of the wildlife and their classification by CITES. Due
to the threat of zoonotic diseases, the government issued Directive No. 29/CT-TTg to
prohibit illegal wildlife consumption, especially among governmental officers and
relatives. Although the Directive indicates the need to include sanctions against those
who consume illegal wildlife products, no particular sanctions have been implemented

until now. The current study’s findings recommend policymakers hasten the
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implementation of sanctions against the illicit consumption of wildlife to make the
consumers (primarily urban residents) perceive the cost of consuming wildlife products

in general and bushmeat in particular.

13.4. Limitations

The dissertation is not without limitations, so they are presented here for transparency
(Vuong, 2020). In the first study, as a majority of samples did not have sufficient
knowledge about biology and ecology, their answers were relatively confusing and
even illogical sometimes (Temple & Young, 2004). Thus, the structures of several
unclear responses were rewritten and rearranged during the translation to improve the
comprehension and coherence for later coding, analysis, and presentation in the
manuscript. Although | tried our best to keep the interviewees’ meaning unchanged
during the translation and restructure, there was still the possibility that the presented
results were not completely similar to the original answers. Furthermore, the qualitative
analysis in this current study could not offer representative findings due to the low
number of samples. Nevertheless, the first study’s in-depth knowledge would lay a
foundation for future studies related to urban residents’ perceptions about biodiversity

conservation and even the natural environment.

In the second and third countries, the convenient sampling strategy due to the prolonged
social distancing for COVID-19 containment may lead to selection bias, which reduces
the generalization of the findings. By employing the Bayesian analysis, | could provide

precise estimations based on the current dataset, facilitating later replicative studies and
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comparisons with findings analyzed using randomly. Moreover, given the diverse
residencies and background of participants (from cities across Vietnam), the
dissertation’s findings are still representative to some extent and should be used with

caution.

Additionally, in the second study, the bushmeat consumption frequency employed as a
dependent variable was quite ambiguous as the question was asked without a time
frame. Usually, consumption frequency is referred to the frequency within the last
month or two months. In our case, as the social distancing had been enacted for almost
two months before the survey collection, it was plausible to think that urban residents
rarely consumed any bushmeat during the last two months. As a result, a general
question was used to ask the respondent: “How often do you eat bushmeat?” Given this
ambiguity, the findings involved in bushmeat consumption frequency should be

interpreted with caution.

Another limitation is that there is no evidence that the willingness to pay before and
after arriving at the protected areas will remain the same. Although there are
possibilities that urban visitors’ paying willingness decreases due to protected areas’
characteristics and trip features, to some extent, the direct and indirect effects of
biodiversity loss perceptions on willingness to pay are still reliable evidence for that
improving awareness and knowledge among urban residents can lead to higher

willingness to pay in protected areas.
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Appendix 1

On developing a management system for the nation’s protected areas, the Vietnamese
government stated the following objectives (Ministry of Natural Resources and

Environment, 2019):

(1) Identify critical ecosystems and prepare plans for expanding the system of
protected areas; continue to implement the plan to establish marine and
wetland protected areas; establish biodiversity corridors connecting natural

habitats of threatened species prioritized for protection;

(2) Conduct a comprehensive review of biodiversity-related provisions in the
current legal documents, and make proposals for revision to ensure
consistency; conduct research on institutional structures in order to propose a
model for one management authority for protected areas (highlighting the

involvement of, and benefits to, communities living in the buffer zones);

(3) Improve the management system for protected areas, ensuring they are all
established with a Management Board; review the functions, and enhance the
capacity of Management Boards; implement policies for incentives for staff
working in protected areas; upgrade infrastructure to support activities;
provide field equipment for all protected areas, including biodiversity

monitoring and reporting systems;

(4) Develop and improve regulations on the decentralization, ranking and

classification of protected areas, and the procedure for establishing new
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protected areas; prepare and implement management and financial plans,
monitoring and regulations for protected areas, with the target to have these in

place for all protected areas by 2015;

(5) Conduct investigations and assess the values and ecosystem services of

natural protected areas;

(6) Develop long-term plans for investment in the buffer zones of protected
areas and implement a sustainable economic model for households in these
Zones.

Appendix 2
English-version questionnaire
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Perceptions towards Biodiversity of Urban People

Please spend 10-15 minutes to help us fill out this survey.

Part 1: Your experience
1. Do you like eating bushmeat?

[J0.Ne, Idont  []1. Yes, alittle
1. How often do you eat bushmeat?

[J0. Never []1. Sometimes[ |2. Often [ ]4. Very often

3. Have you ever used any of the following products for medical
treatment?

[J2. Yes, very nmch

Animal bones 0.Never 1. Yes, afewtimes 2. Yes, quite often
Bear bile 0.Never 1. Yes, afewtimes 2. Yes, quite often
Pangolin scales | 0.Never 1. Yes afewtimes 2. Yes quite often

4. Where did you hear of these products? (select all that fit)

[ Family and friends ] Newspaper [ Social Media

[ Book ] Doctor [] Others:

5. Between Chinese traditional and Western medicines, which one is
more effective?

[]Chinese medicine [ ] Equally effective [ ] Westem medicine

6. Do you like wearing products made from animal skin/leather/fur?
(e.g. snake, crocodile, etc.)

[J0.No,Idon™t  []1. Yes. a little

7. How many products made from animal skin/leather/fur do you
have?

[ONothing []1-3 products []3-5 products [|More than 3 products

2. Yes, very nmch

8. Do you like having a pet(s) other than dog and cat (e.g. primate,
reptiles, birds, etc.)?

[J0.No, Idont  []1. Yes alittle []2. Yes, very much

9. Have you ever nurtured a pet(s) other than dog and cat (e.g.
primate, reptiles, birds, etc.)?

[J0. No,never []1. Yes, in the past

[J2. Yes, I'm nurturing now

Part 2: Perceptions towards biodiversity/biodiversity loss
10. How do you assess your knowledge about “biodiversity™?

[]0. Never heard about [ ]1. Poor []2. Adequate []3. Good
11. What is your thinking of biodiversity loss?

[10. Biodiversity loss is not a reality
[ 1. Biodiversity loss is real but unimportant
[]2. Biodiversity loss is real but only a small problem

[]3. Biodiversity loss is real and a major environmental problem

hi

Date: 2021

Loss of life balance 1-2-3-4
Loss of daily product vanety (food, medicine, etc.) | 1-2-3-4
Megative impacts on economic growth 1-2-3-4
Loss of green space 1-2-3-4
Loss of natural aesthetics 1-2-3-4
Loss of opportunities for nature-based recreation 1-2-3-4
Loss of knowledge about nature 1-2-3-4
Reduction of quality of life 1-2-3-4
Reduction of health 1-2-3-4
Reduction of mental well-being 1-2-3-4
Reduction of life expectancy 1-2-3-4
13. To what extent do you agree that the following methods are
potential preventive measures of biodiversity loss:

@ 1. Strongly Disagree/ 2. Disagree ®

@ 3. Agree/ 4. Smongly Agree @

Species conservation in protected areas 1-2-3-4
Reduction of deforestation and exploitation 1-2-3-4
Environmental law enactment 1-2-3-4
Scientific research 1-2-3-4
Public commmumnication about biodiversity (loss) 1-2-3-4
Education about biodiversity (loss) 1-2-3-4
Prohibition of illegal wildlife consumption 1-2-3-4
Environmental tax 1-2-3-4
Donation for biodiversity conservation 1-2-3-4
14. To what extent do you agree with the following statements
about the impacts of biodiv ersity loss:

@ 1 Strongly Disagree/ 2. Disagree @

@ 3. Agree/ 4. Smongly Agree ®
Biodiversity loss adversely affects my daily life 1-2-3-4
Biodiversity loss adversely affects my family 1-2-3-4
Bigdiversity loss adversely affects my 1-2-3-4
neighborhood
Bigdivcmity loss adversely affects the city that I'm 1-2-3-4
living
15. To what extent do you agree with the following statements
about the possibility to prevent biodiversity loss:

® 1 Stongly Disagree/ 2. Disagree ®

@ 3. Asree/ 4. Strongh Agree %]

I can do something to reduce biodiversity loss 1-2-3-4
My family members can do something to reduce | 3 _5_3_4
biodiversity loss

My neighbors can do something to reduce | 3 _5_3_4
biodiversity loss

My municipal government can do something to | j _5_3_4
reduce biodiversity loss

12. To what extent do you agree that the following pr are

potential consequences of biodiversity loss:

®
@

1-2-3-4
1-2-3-4

@ I Swongly Disagree/ 2. Disagree
® 3. Agree/ 4. Strongly Agree
Environmental pollution (air pollution, water
pollution, etc.)
Climate change
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Part 3: Perceptions about biodiversity in‘near your house

16. Do you plant plants in your house?

[J0.Motatall []1. Yes, butonlyafew [ ]2 Yes, Iplant many
17. How many types of plant do you plant?

Oo0 @O @»O2 O3 O4 OO5 [OMorethans

18. If you have chance, would you plant more plants in your
house?



Perceptions towards Biodiversity of Urban People

Time:

Date: 2021

Please spend 10-15 minutes to help us fill out this survey.

[J0. No, I wouldn’t

[ 1. Yes, I would plant more plants from the same type
[12. Yes, I would plant more plants from the various types
19. Do you have any pet? [ Yes []No

20. What kind of pet do you have? (select all that fif)
[JCat [JDog []Fish []Others:

21. How many types of pet do you have?

Jo [O1 [O2? [JMorethan?2

22. If you have chance, would you obtain more pet?
[J0. No, T wouldn’t

[ 1. Yes, I would plant more trees from the same type
[]2. Yes, I would plant more trees from the various types
23. Do you feel comfortable when you are in the house?
[ 0. Very Uncomfortable [ 1. Uncomfortable

[]2. Comfortable []2. Very comfortable

24, How does the presence of plants/pets affect the aesthetic of
your house?

0. Very negative effects [ ] 1. Wegative effects

[ 2. Positive effects []2. Very positive effects
25, Are there many plants around your house?

[J0. Notatall []1.Afew []2 Many []3. Abundant

26. The local government is planning to plant more trees in the
neighborhood, and ask local people to contribute financially. Are
you willing to contribute?

[ 0. Not at all [ 1. Unlikely
[]2. Likely [ 3. Definitely

27. If more plants to be planted in your neighborhood, which
aspects do you think would be important? (select all that fir)

] Amount [ Variety [] Aesthetics
[ Location [JUtilities (shades, etc.)  []Others:

Part 4: Public parks near your house
28, Is there any public park near your house?
0. Ne [J1. Yes, lessthan 500m []2. Yes, more than 500 m
[J0.No [J1. Yes, lessthan 300m [ ]2. Yes, more than 500 m
29, How often do you go to that park?
[J0.Wever  []1. Almostnever []2. Sometimes
3. Almost every day [ ]4. Everyday

30. What are your main reasons of going to the public park near
your house? (select all that fif)

[ Relaxation []Physical activities [ ] Meeting with friends
[ Spending time with family [] Educational activities for children
] Enjoying nature [ | Commmmity events [ ] Others:

31. The local government is planning to plant more trees in the
public park, and ask people who enter the park to contribute
financially. Are you willing to contribute?

0. Not at all 1. Unlikely
2. Likely 3. Definitely

e Viethamese-version guestionnaire
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32. If more plants to be planted in the public park, which aspects
do you think would be important? (select all that fir)

] Amount [ Variety [] Aesthetics
[JLocation [ Utilities (shades, etc.)  [] Others:

Part 5: Perceptions about biodiversity in national park
33. How often do you visit a national park/protected area?
0. Never []1. Less than once a year
[J2. Once a year [ 3. Twice a year
[14. More than twice a year

34, What are your main reasons of visiting a national
park/protected area? (select all that fir)

[JEscape and Relaxation [ ] Enjoying nature

[] Watching wild animals [ ] Meeting with friends

[ Spending time with family [ ] Educational activities for children
[ Seeking new knowledge (animals, plants, etc.)

[[] Outdoor activities (hiking, trekking. etc.) [] Others:

35. If you have chance, are yon willing to wvisit a national
park/protected area in the next 12 months? (select all that fir)

[J0. Mo, I don’t even think about it [11. No, but maybe later
[12. Yes, but I'm still not sure []3. Yes, certainly

36. When visiting a national park/protected area, are you willing
to Very positive effects pay for the entrance fee?

[J0. No, 'mnot  [] 1. Yes, I'd pay around VNB/turn

37. When visiting a national park/protected area, are you willing
to donate for biodiversity conservation activities?

[J0. No, 'mnot  []1. Yes, I'd pay around VNB/month

Part 6: Socio-demographic information
38. Gender: [ |Male [ ]Female []Other

39. Age: 40. Occup
41. What is the highest education level you completed?

[ Primary school [ Secondary school  [] Highschool
[ Undergraduate [] Post-graduate
42. Monthly income: thousand VND

43. Have you ever lived near the following areas? (selecr all that
fit)

[] Forest [] Ocean [] River [] Cropland [] Pond
44, What are your main sources of environment-related
information? (select all that fit)

[ Newspaper [ ] Online newspaper [ Social Media

[ Lecture [] Word of mouth (friends, family etc.)
[] Books [ Textbooks [] Documentary movies
[] Otbservations [ ] Local government [ ] Others:

45. Where did you spend the majority of your life time?
[ Urban [ Sub-urban [JRural [] Other
This is the end of the survey. Thank you for your help



Quan diém vé Pa dang sinh hoc ciia ngudi thanh thj Thatgen:
Ngay: 021
H3y danh 10-15 phiit gidp ching toi tra I khao sat dudi day
Phén 1: Trii nghiém cia ban thian Mat sy da dang cua cac loai sin pham tiev ding | |, 5
1. Ban da ting in thit djpng vit hoang da chua? (thic an, thuoc, v.v) _

0.c ) | Codni o oh i) Anh huéng tidu cuc dén phat trién kinh té 1-2-3-4
0. Chwatimg [ J1.Cé,dnit  []2. Cé, an nhicu Mt cic khong gian xanh 1-2-3-4
2. Ban c6 thwimg xuyén iin thit déng vit hoang di khong? Miit canh quan thién nhién 1-2-3-4
[J0. Chua iin bao giér [ 1. Thinh thoang [] 2. Thuéme xuyén E“;‘;hx tham gia cac hoat dong giad wingodt | | , 5
[14. Rat thuimg xuyén ) Kin thirc v fy ohiéa bi mai mot 1-2-3-4
3. Ban @i tirng sir dung cac sian phiim dudi diy dé chira bénh chura? Giam chat luong cuoc song 1-2-3-4

Xuong hé | 0. Chua timg 1.6, vailin 2. Co, kha thyong xuvén Strc khoe th chat suy giam 1-2-3-4
Mit gau 0.Chuatimg 1.Co,vailin 2. Co, khi thuimg xuyén Sirc khoe tinh than suy giam 1-2-3-4
Viytéte |0 Chuatimg 1.Co.vailin 2. Co, khi thuong xuyén Giam tuéi tho 1-2-3-4
4. Ban dwoc nghe vé cic san phim nay tir ngudn nao (chon faf ca cdc | 13 Ban ddng ¥ & mirc g 0o véi cie phurong thirc phong ching mét
ddp an thich hop) da dang sinh hoc dwdi diy:

Gia dinh va ban bé Bao chi Mang x3 hoi - - -

L] Gia dinh vibanbe  [] a0 [ Mine x3 hot ® 1. Rat khong dong /2. Khong dongy ®

[ Sach 0 Bacsi [ Khéc: __© 3 Pongy/4 Rardongy

5. Giira Png Y va thudc tiy, theo ban loai nao hiéu qui hon? Bio ton cac giong loai trong kim bao tén 1-2-3-4
P - 4 PR Giam khai thac va nan pha rimg 1-2-3-4

b Y Hig hur nha thuac Tay -

[IBongY  []Hi¢u quinhu nhau [ ]thudc Tay Ban hinh Tuat méi truong 1-2-3-4
6. Ban c6 thich mang nhing sin phim lam tir da/léng djng vit khong Nghién ciru khoa hoc 1-2-3-4
(vi dy: rin, cd sau, v.v.) Ting cuong truyén thong dai ching vé (mit) da 1-2-3-4
[]0.Khéng thich  []1.C6.khathich [ ]2. Co, rt thich dgng sinh hoc -
7. Ban sé hiru bao nhiéu sin phim Lim ti . . . Gido duc ve (mit) da dang sinh hoc 1-2-3-4
. Ban si hiru bao nhien sin phiam lam tir da/long dong vit? Chm tiéu thy déng vat hoang 0 rai phép 1-2-3-4
[JKhéngco [J1-3sinphim [ ]3-5sanphim [ |Hon 5sanphim | | Thué méi truémg 1-2-3-4
20 gop bao Ve i ~3-3-
8. Ban c6 thich céc lod thii cung nio khic ngodi ché méo khéng (vidy: | | 30 89p bio v¢ da dang sinh hoc 1-2-3-4
linh trwémg, b sat, chim, v.v.) 14. Theo ban, mét da dang sinh hge dang anh hwimg dén khu vuc
nio sau diy?
0. Ehéng thich 1. Co, kha thich 2. C6, rit thich - . .
O € O O ! ® 1 Rat khéng ding ¥/ 2. Khong dongy &
9. Ban da timg nuéi cac loai thii cung niao khic ngoai ché méo chwra (vi [<] 3 Péng 1/ 4. Rar dong v
du: linh trudmg, bo sdt, chim, v.v.) Cuje song cua tdi 1-2-3-4
. Gia dinh cua ti 1-2-3-4
S S PUS NPT PSS .. _
[10. Chua timg [[] 1. Cé, d timg nuéi truée day [] 2. C6, hién dang nuéi Khu vue 161 dang sonz 1-2-3-4
Phiin 2: Quan diém vé da dang sinh hoc/ mét da dang sinh hoc Thanh pho téi dang song 1- E =3-4
10. Ban danh gia kién thic caa minh v2 “Da dang sinh hoe” nhu thé :ihﬁe:.,b“’ ai ob thE adng gbp cho vige ngin chin mit 4a dgng
nao?
. . L s . s @& 1 Rat khong dong )/ 2. Khong dongy &
2 ; SEh :
[J0. Chua timg nghe t5d [ 1. Yéu [J2.Eha [J3.Tot ® 3 Déng /4. Rit ding v
11. Ban nghi thé nao vé mit da dang sinh hoc? Ca nhan 61 1-2-3-4
: . . Lo (ia dinh t6i 1-2-3-4
[]0. Mit da dang sinh hoc khong co that Nhimg ngui trong khu vue to1 song 1-2-3-4
[J1. Mt da dang sinh hoc c6 that nhung khéng gy ra vin dé gi to tat Chinh quyén 1-2-3-4
[]2. Mit da dang sinh hoc 6 that va giy ra vin dé 1én dén méi trrong Cic 19 chic quoc & 1-2-3-4
12. Theo ban, déiu I hju qui do mét da dang sinh hec giy ra? —
Phiin 3: Quan diém vé da dang sinh hoc trong/gin nha cia ban

@ I Rat khing dang y/ 2. Khong dang v
_ =] 3. Pong VW 4. Rar dang ¥ _
O nhiém méi trrémg (6 nhiém khong khi, ngudn
nuac, v.v.)
Bién doi khi hiu
Mat can bing cude song

®
e
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16. Ban c6 tréng cay trong nha khéng?

[J0.Khéng []1.C6, nlumg chi vai ciy []2. Co, tréng nhiéu

17. Ban tréng bao nhiéu giéng ciy
o [O1

18. Néu ¢é co hji ban ¢6 mubn tréng thém nhidu ciy trong nha

03 04 [J5 [JHonS

2

[J0. Khing c6 ¥ dinh



Quan diém vé Pa dang sinh hoc ciia ngwdi thanh thi

Theri gian:

Hghy: 2021

Hay danh 10-15 phiit giip ching t8i trd & khao sit duwdi day

[]1. Cé, s& tréng thém nhiéu ciy cing giéng

[]2. Cé, s& tréng thém nhiéu ciy khic giéng nhau

19. Ban ¢6 nudi thi cung khing? []Co [|Khéng

20. Ban nudi loai thi evng gi? (chon tat ca ede dap dan thich hop)
[JMéo [JChé [JCi []Kbhic:

21. Ban nudi bao nhiéu logi thi cung khic nhau?

0 Ot [J2 [JHon2

22. Néu ¢ co hji, ban c6 muén nuéi thém nhiéu thi crng khing?
[]0. Ehéng 6 ¥ dinh

[J1. Co, muén nudi thém nhiéu con cing loai

2. Cé. muén nudi thém nhiéu con khic loai nhau

23. Ban c6 cim thiy thoii mai khi & nha khéng?

[]0. Rit khong thoai mai [J1. Khéng thoai mai

[]2. Thoai méi []2. Rit thoai mai

24. Viéc co ciy tréng/ thii cung 6 inh huéng dén m§ quan ciia nha ban
khong?

[10. Anh hwéng rit tiéu cuc [J1. Anh huémg tidu cuc

[12. Anh huong tich cuc [J2. Anh huong rit tich cuc

25. Quanh nha ban c6 nhitu ciy khong?

[J0.Khéng []1.Cévaiciay [ ]2 Nhiéu []3.Ritnhiéu

26. Gii sir chinh quyén dia phwong dy dinh tréng thém ciy trong khu
E’:‘l song, va dé nghi ban déng gop tién. Ban cé sin long déng gop

[]0. Hoan toan khéng [J1. Khéng sin long lim

[12. San long [J3. Rét sin long

27. Néu khu ban séng dwyc tréng thém nhiéu ciy, ban nghi yéu té nao
duwdi diy la quan trong? (chon tat ca cac dap an thich hop)

[156 lugng [1Pé da dang My quan

OVitd [] Ung dung (béng rim, v.v.) [ ]Khic:

Phiin 4: Cong vien cong cong gin nha ban
28. Giin nha ban cé cong vién cong cijng nao khéng?
[J0.Khéng []1. Co, cach duod 300m  []2. Cé, cach hon 500m
29. Ban co thwirng ra cing vién do khing?
[]0. Ehéng bao gier [ 1. Thinh thoang
[]2. Giin nhur hang ngay []3. Hang ngay
30. Ly do khién ban di cong vién cong cong gin nha la gi (chon taf ca
cac dap an thich hop)
[ Thur gizn []Hoat déng thé chit
[ Déanh thiri gian véi gia dinh
[JHoat déng mang tinh gido duc cho tré nho
[ Tén huong thifn nhién [] Hoat déng cong ding
[JKhac:
31. Gis sir chinh quyén dia phuong du dinh tring thém nhiéu ciy trong
cbng vién, va dé nghi nhitng ngudi din vio céng vién déng gop tién.
Ban ¢ sin long déng gop khing?
[]0. Hoan toan khéng [J1. Khéng sin long 1im
[J2. Sinlong [J3. Rét sin long

[JGap g ban beé
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32. Néu c6 thém nhiéu iy dwg trong trong cdng vién, ban nghi yéu
t6 ndo dudi diy ld quan trong (chon tdt cd cdc dip dn thich hop)
[JSélweng  []Pédadang My quan

O Vitd [] Ung dung (béng rim vv.) []Khic:

Phiin 5: Quan diém vé da dang sinh hoc trong Vuom Quic gia

33. Ban ¢6 thudmg di thim Vudm Quic gia/khu bao tén khong?
[]0. Khéng bao giés [J1. Duéi 1 Lin/nam

[]2. Mét lan/nim []3. Hai lan/ niim

[J4. Hon 2 lin/nam

34. Ly do khién ban di thiim Vim Quic gia/khu bio tn Ia gi? (chon
tdt ca cdc dap an thich hop)

[ Giai toa va thur gifin [] Tén hudmg thién nhién

[] Xem cic loai dong vat hoang di [ Gap giv ban bé

[ Danh théd gian vii gia dinh ] Gido duc cho tré nho

[JHoc hai thém kién thirc mai (déng vat, thuc vit, v.v.)

[] Hoat déng ngoi trén (leo nii, di b, v.v.) [ Ehéac:

35. Néu cé co hji, ban c6 mudn di thim Vudm Quic gia/khu bio tén
trong vong 12 thing téi khong? (chon tat ca cde ddp dn thich hop)
[] 0. Khing, khéng nghi téi [J 1. Khéng, nhung s& di sau diy
[]2. Co, nhing vin chua chic ~ []3. C4, chic chin

36. Khi di thim Vwin Quic gia/khu bio tdn, ban c6 sin long tra
tién vé vao cira khéng?

[]0.Khéng  []1.Co. téi sé tra khoang VND/lwgt

37. Khi di thiim Vwin Quic gia/khu bio tim, ban c6 sin long quyén
g6p cho hoat dgng bio ton da dang sinh hgc khong?

[J0.Ehéng []1.Co, toi s& tra khoang VND/thing
Phiin 6: Thong tin ca nhin

38. Givi tinh: [ [Nam [ JNir []Khac

39. Tudi: 40. Nghé nghiép:

41. Trinh @ hoc viin cao nhit cia ban la gi?

[] Tiéuhoc [JcCip2 [Jcip3

] Paihoc [ sau dai hoc

42. Thu nhip thing: nghin VND

43. Ban ¢6 tirng séng gin nhimg khu virc nao dudi diy khong? (chon
tat ca cdac ddp dn thich hop)

[JRimg []Bifn [] Séng [ Cinhdéng [] Ao

44. Ban biét téi cde théng tin lién quan dén méi tromg thong qua
céc nguén nao 1a chinh? (chon tdt ca cac dip an thich hop)

[] Bio chi [] Bio mang [] Mang %3 héi
[] Baigiang [ Truyénmiéng (ban bé, gia dinh, v.v.)
[] sach [] Sach gido khoa [] Phim ti ligu
] Quan sat [J Chinh quyén dia phuong [ ] Khac:

45. Ban danh phin nhiéu thoi gian séng i diu?

[JThanhthi [ ] Ving cin thanh thi

[ONéng thén [] Khac:

Bing khio st dén diy la két thiic. Cim om sy gitip di cia anh/chi
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Figure S1: Model 1.b’s Gelman plots with priors as norm (1,0.5) (second study)
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Figure S3: Model 2.b’s Gelman plots with priors as norm (1,0.5) (second study)
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Figure S6: Model 2a’s Gelman plots with priors as norm (1,0.5) (third study)
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Figure S13: Model 3a’s autocorrelation plots with priors as norm (1,0.5) (third study)

233



-2

a_willingDonation

b_Conservation_WillingDonation

hd
l

-1
2000

05

00

-05

3000

4000

5000

2000

b_NatureRecreationLoss_WillingDonation

3000 4000 5000 2000 3000 4000 5000

b_HealthLoss_WillingDenation

2000

05

00

3000

b_KnowledgeLoss_WillingDonation

4000

5000

2000

3000

4000

5000

2000

3000 4000 5000 2000 3000 4000 5000

Figure S14: Model 3b’s trace plots with priors as norm (1,0.5) (third study)

234



shrink factor

shrink factor

shrink factor

102 104 108

100

104 1.08 112

100

102 104 108 108

1.00

a_WillingDonation

b_Conservation_WillingDonation

=
W 2 i
H median median
1 --- 975% g | --- 975%
H 5 T
-4 g o
v < g
\ = -
K £ '
4 5 = '
v 3 \
. Sl STl 8 o ~anen
T T T T T T T - T T T T T T T
0 500 1000 1500 2000 2500 3000 [ 500 1000 1500 2000 2500 3000
last iteration in chain last iteration in chain
b_E i Loss_WillingD b_NatureRecreationLoss_WillingDonation
median g |/ median
b --- 975% = --- 975%
B 5 |
g 34
40 £ a |
R g \ azzs= het oo
e ] smcsenas .

T T T
2000 2500 3000

0 500 1000 1500
last iteration in chain
b_Ki oss_WillingD
' median
0 --- 975%
T T T T T T T
0 500 1000 1500 2000 2500 3000

last iteration in chain

last iteration in chain

shrink factor

shrink factor

102 104 108 108

1.00

102 104 108

1.00

gradation_WillingD!

H median
! --- 975%

T T T
1500 2000 3000

500 1000 2500
last iteration in chain
b_HealthLoss_WillingDonation
H median
H --- 9T5%
T T T T T T
500 1000 1500 2000 2500 3000

last iteration in chain

Figure S15: Model 3b’s Gelman plots with priors as norm (1,0.5) (third study)

235



a_WillingDonation b_Conservation_WillingDonation b_Envi ID: dation_WillingD
o 9 g
- T ESS =10727.2 - I ESS =10238.1 - ESS=96414
© © ©
g ° g ° 1 £ °
S S S
T @ = ¥ @
s © 3 © s ©
g« 8 = g =
8 o £ o s o
S 2 2
o o o
< e ]
E 8 1; Baspetitragepteloptpitestatyrn 3
0 5 0 15 20 2% 30 3
Lag Lag Lag
b_EconomicGrowthLoss_WillingDonation b_NatureRecreationLoss_ ngDonation b_HealthLoss_WillingDonaticn
o ) 2
- ESS = 12507 - '[ ESS=94288 - T ESS = 10686
2 @ @
c @ c ° c 2
2 2 1 2 \
® o | g © | 5 © |
F e ° e °
g « | § « | § =
g o 8 o g o
B 2 2
o o o
S S =]
St & pided i - ngWWWWUI g’?#’:’“f’"‘\?h"wu 'A—\_“W\
0 5 0 15 20 25 30 35 0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
Lag Lag Lag
b_KnowledgeLoss_WillingDonation
o
- ESS = 10806

Autocorrelation
00 02 04 06 08

Figure S16: Model 3b’s autocorrelation plots with priors as norm (1,0.5) (third study)

236



References

‘t Sas-Rolfes, M., Challender, D. W., Hinsley, A., Verissimo, D., & Milner-Gulland,
E. (2019). Illegal wildlife trade: Scale, processes, and governance. Annual
Review of Environment and Resources, 44, 201-228.

Abfalter, D., Mueller-Seeger, J., & Raich, M. (2020). Translation decisions in
qualitative research: a systematic framework. International Journal of Social
Research Methodology, 1-18.

Adepoju, A. A., & Ojo, O. 0. (2018). Bayesian method for solving the problem of
multicollinearity in regression. Afrika Statistika, 13(3), 1823-1834.

Ajzen, |. (1991). The theory of planned behavior. Organizational Behavior and Human
Decision Processes, 50(2), 179-211.

Allen, N., & Davey, M. (2018). The value of constructivist grounded theory for built
environment researchers. Journal of Planning Education and Research, 38(2),
222-232.

Alroy, J. (2017). Effects of habitat disturbance on tropical forest biodiversity.
Proceedings of the National Academy of Sciences, 114(23), 6056-6061.

Alves, R., & Rosa, I. M. (2007). Biodiversity, traditional medicine and public health:
where do they meet? Journal of Ethnobiology and Ethnomedicine, 3(1), 1-9.

Amoah, A., & Addoah, T. (2021). Does environmental knowledge drive pro-
environmental behaviour in developing countries? Evidence from households
in Ghana. Environment, Development and Sustainability, 23(2), 2719-2738.

Arleskog, C., Vackerberg, N., & Andersson, A.-C. (2021). Balancing power in co-
production: introducing a reflection model. Humanities and Social Sciences
Communications, 8, 108. doi:10.1057/s41599-021-00790-1

Arthur, L. M., & Wilson, W. R. (1979). Assessing the demand for wildlife resources:
a first step. Wildlife Society Bulletin, 7(1), 30-34.

Athanas, A., Vorhies, F., Ghersi, F., Shadie, P., Shultis, J., & Phillips, A. (2001).
Guidelines for financing protected areas in East Asia. Retrieved from China:
https://www.iucn.org/content/guidelines-financing-protected-areas-east-asia-0

Baker, M. (2016). 1,500 scientists lift the lid on reproducibility. Nature News,
533(7604), 452-454. doi:doi:10.1038/533452a

Baker, S. E., Cain, R., Van Kesteren, F., Zommers, Z. A., D'cruze, N., & Macdonald,
D. W. (2013). Rough trade: animal welfare in the global wildlife trade.
BioScience, 63(12), 928-938.

237



Bakhtiari, F., Jacobsen, J. B., Strange, N., & Helles, F. (2014). Revealing lay people’s
perceptions of forest biodiversity value components and their application in
valuation method. Global Ecology Conservation, 1, 27-42,

Balmford, A., Beresford, J., Green, J., Naidoo, R., Walpole, M., & Manica, A. (2009).
A global perspective on trends in nature-based tourism. PLoS biology, 7(6).

Balmford, A., Green, J. M., Anderson, M., Beresford, J., Huang, C., Naidoo, R, . . .
Manica, A. (2015). Walk on the wild side: estimating the global magnitude of
visits to protected areas. PLoS Biol, 13(2), e1002074.

Balvanera, P., Pfisterer, A. B., Buchmann, N., He, J. S., Nakashizuka, T., Raffaelli, D.,
& Schmid, B. (2006). Quantifying the evidence for biodiversity effects on
ecosystem functioning and services. Ecology Letters, 9(10), 1146-1156.

Baral, N., & Dhungana, A. (2014). Diversifying finance mechanisms for protected
areas capitalizing on untapped revenues. Forest Policy and Economics, 41, 60-
67.

Barbulescu, O., Tecdu, A. S., Munteanu, D., & Constantin, C. P. (2021). Innovation of
Startups, the Key to Unlocking Post-Crisis Sustainable Growth in Romanian
Entrepreneurial Ecosystem. Sustainability, 13(2), 671.
d0i:10.3390/su13020671

Basinska, B. A., & Rozkwitalska, M. (2020). Psychological capital and happiness at
work: The mediating role of employee thriving in multinational corporations.
Current Psychology, 1-14.

Bassett, D. S., & Gazzaniga, M. S. (2011). Understanding complexity in the human
brain. Trends in Cognitive Sciences, 15(5), 200-209.

Bennett, N. J.,, & Roth, R. (2019). Realizing the transformative potential of
conservation through the social sciences, arts and humanities. Biological
Conservation, 229, A6-A8.

Bennett, N. J., Roth, R., Klain, S. C., Chan, K., Christie, P., Clark, D. A., . . . Epstein,
G. (2017). Conservation social science: Understanding and integrating human
dimensions to improve conservation. Biological Conservation, 205, 93-108.

Bennett, N. J., Roth, R., Klain, S. C., Chan, K. M., Clark, D. A., Cullman, G., . .. Teel,
T. L. (2017). Mainstreaming the social sciences in conservation. Conservation
Biology, 31(1), 56-66.

Bentler, P. M., & Mooijaart, A. (1989). Choice of structural model via parsimony: a
rationale based on precision. Psychological bulletin, 106(2), 315.

Bernard, H. R. (2017). Research methods in anthropology: Qualitative and
quantitative approaches: Rowman & Littlefield.

238



Bhandari, A. K., & Heshmati, A. (2010). Willingness to pay for biodiversity
conservation. Journal of Travel and Tourism Marketing, 27(6), 612-623.

Biggs, D., Courchamp, F., Martin, R., & Possingham, H. P. (2013). Legal trade of
Africa's rhino horns. science, 339(6123), 1038-1039.

Birks, M., & Mills, J. (2015). Grounded theory: a practical guide (2nd ed.). London:
SAGE.

Blanchard, O. J. (1987). Comment. Journal of Business and Economic Statistics, 5(4),
449-451.

Bonham, C., Steininger, M., McGreevey, M., Stone, C., Wright, T., & Cano, C. (2014).
Conservation trust funds, protected area management effectiveness and
conservation outcomes: lessons from the Global Conservation Fund. Parks,
20(2), 89-100.

Bonham, C. A., Sacayon, E., & Tzi, E. (2008). Protecting imperiled “paper parks”:
potential lessons from the Sierra Chinaja, Guatemala. Biodiversity and
conservation, 17(7), 1581-1593.

Borzée, A., McNeely, J., Magellan, K., Miller, J. R., Porter, L., Dutta, T., . . .
Aprilinayati, F. (2020). COVID-19 highlights the need for more effective
wildlife trade legislation. Trends in Ecology and Evolution, 35(12), 1052-1055.

Bovarnick, A., Fernandez-Baca, J., Galindo, J., & Negret, H. (2010). Financial
sustainability of protected areas in Latin America and the Caribbean:
investment policy guidance. Retrieved from

Bradley, J. C., Waliczek, T. M., & Zajicek, J. M. (1999). Relationship between
environmental knowledge and environmental attitude of high school students.
The Journal of Environmental Education, 30(3), 17-21.

Bratman, G. N., Hamilton, J. P., & Daily, G. C. (2012). The impacts of nature
experience on human cognitive function and mental health. Annals of the New
York academy of sciences, 1249(1), 118-136.

Brodie, J., & Waterhouse, J. (2012). A critical review of environmental management
of the ‘not so Great’Barrier Reef. Estuarine, Coastal and Shelf Science, 104, 1-
22.

Brook, S. M., Dudley, N., Mahood, S. P., Polet, G., Williams, A. C., Duckworth, J., . .
. Long, B. (2014). Lessons learned from the loss of a flagship: The extinction
of the Javan rhinoceros Rhinoceros sondaicus annamiticus from Vietnam.
Biological Conservation, 174, 21-29.

Brooks, E. G., Roberton, S. 1., & Bell, D. J. (2010). The conservation impact of
commercial wildlife farming of porcupines in Vietnam. Biological
Conservation, 143(11), 2808-2814.

239



Brummitt, N., Bachman, S. P., Aletrari, E., Chadburn, H., Griffiths-Lee, J., Lutz, M., .
.. Nic Lughadha, E. M. (2015). The Sampled Red List Index for Plants, phase
Il: ground-truthing specimen-based conservation assessments. Philosophical
Transactions of the Royal Society B: Biological Sciences, 370(1662),
20140015.

Brummitt, N. A., Bachman, S. P., Griffiths-Lee, J., Lutz, M., Moat, J. F., Farjon, A., .
.. Albuquerque, S. (2015). Green plants in the red: A baseline global assessment
for the IUCN sampled Red List Index for plants. PLOS ONE, 10(8), e0135152.

Bruner, A. G., Gullison, R. E., & Balmford, A. (2004). Financial costs and shortfalls
of managing and expanding protected-area systems in developing countries.
BioScience, 54(12), 1119-1126.

Bruner, A. G., Gullison, R. E., Rice, R. E., & Da Fonseca, G. A. (2001). Effectiveness
of parks in protecting tropical biodiversity. science, 291(5501), 125-128.

Buckley, R. (2012). Tourism, conservation and the Aichi targets. Parks, 18(2), 12-19.

Bui, H. T., Pham, L. H., & Jones, T. E. (2021). Governance and Management of
Protected Areas in Vietnam: Nature-Based Tourism in Mountain Areas. In T.
E. Jones, H. T. Bui, & M. Apollo (Eds.), Nature-Based Tourism in Asia’s
Mountainous Protected Areas: A Trans-regional Review of Peaks and Parks
(pp. 173-195). Cham, Switzerland: Springer.

Buijs, A. E., Fischer, A., Rink, D., & Young, J. C. (2008). Looking beyond superficial
knowledge gaps: Understanding public representations of biodiversity. The
International Journal of Biodiversity Science & Management, 4(2), 65-80.

Bulte, E. H., & Damania, R. (2005). An economic assessment of wildlife farming and
conservation. Conservation Biology, 19(4), 1222-1233.

Byerly, H., Balmford, A., Ferraro, P. J., Hammond Wagner, C., Palchak, E., Polasky,
S., ... Fisher, B. (2018). Nudging pro-environmental behavior: evidence and
opportunities. Frontiers in Ecology and the Environment, 16(3), 159-168.

Camerer, C. F., Dreber, A., Holzmeister, F., Ho, T.-H., Huber, J., Johannesson, M., . .
. Pfeiffer, T. (2018). Evaluating the replicability of social science experiments
in Nature and Science between 2010 and 2015. Nature Human Behaviour, 2(9),
637-644. doi:https://doi.org/10.1038/s41562-018-0399-z

Cardinale, B. J., Duffy, J. E., Gonzalez, A., Hooper, D. U., Perrings, C., Venail, P., . .
. Wardle, D. A. (2012). Biodiversity loss and its impact on humanity. Nature,
486(7401), 59-67.

Carpenter, S. R., Mooney, H. A., Agard, J., Capistrano, D., DeFries, R. S., Diaz, S., . .
. Pereira, H. M. (2009). Science for managing ecosystem services: Beyond the

240



Millennium Ecosystem Assessment. Proceedings of the National Academy of
Sciences, 106(5), 1305-1312.

Cazalis, V., Princé, K., Mihoub, J.-B., Kelly, J., Butchart, S. H., & Rodrigues, A. S.
(2020). Effectiveness of protected areas in conserving tropical forest birds.
Nature Communications, 11(1), 1-8.

Chakraborty, S., Avtar, R., Raj, R.,, & Thu Minh, H. V. (2019). Village level
provisioning ecosystem services and their values to local communities in the
peri-urban areas of Manila, The Philippines. Land, 8(12), 177.

Challender, D. W., Harrop, S. R., & MacMillan, D. C. (2015a). Towards informed and
multi-faceted wildlife trade interventions. Global Ecology and Conservation,
3, 129-148.

Challender, D. W., Harrop, S. R., & MacMillan, D. C. (2015b). Understanding markets
to conserve trade-threatened species in CITES. Biological Conservation, 187,
249-2509.

Challender, D. W., & MacMiillan, D. C. (2014). Poaching is more than an enforcement
problem. Conservation Letters, 7(5), 484-494. doi:10.1111/conl.12082

Chen, F. (2016). Poachers and snobs: demand for rarity and the effects of antipoaching
policies. Conservation Letters, 9(1), 65-69.

Chinh, P. M., & Hoang, V. Q. (2009). Kinh té Viét Nam: Thdng tram va dét pha. Ha
Noi: Nxb Chinh tri quéc gia-Su that.

Christie, M., Fazey, I., Cooper, R., Hyde, T., & Kenter, J. O. (2012). An evaluation of
monetary and non-monetary techniques for assessing the importance of
biodiversity and ecosystem services to people in countries with developing
economies. Ecological Economics, 83, 67-78.

Chua, L., Harrison, M. E., Fair, H., Milne, S., Palmer, A., Rubis, J., .. . Cheyne, S. M.
(2020). Conservation and the social sciences: Beyond critique and co-optation.
A case study from orangutan conservation. People and Nature, 2(1), 42-60.

Chun Tie, Y., Birks, M., & Francis, K. (2019). Grounded theory research: A design
framework for novice researchers. SAGE Open Medicine, 7,
2050312118822927.

Chung, M. G., Dietz, T., & Liu, J. (2018). Global relationships between biodiversity
and nature-based tourism in protected areas. Ecosystem Services, 34, 11-23.

Clark, N. E., Lovell, R., Wheeler, B. W., Higgins, S. L., Depledge, M. H., & Norris,
K. (2014). Biodiversity, cultural pathways, and human health: a framework.
Trends in Ecology Evolution, 29(4), 198-204.

241



Clayton, S., Prévot, A. C., Germain, L., & Saint-Jalme, M. (2017). Public support for
biodiversity after a zoo visit: Environmental concern, conservation knowledge,
and self-efficacy. Curator: The Museum Journal, 60(1), 87-100.

Coad, L., Watson, J. E., Geldmann, J., Burgess, N. D., Leverington, F., Hockings, M.,
.. . Di Marco, M. (2019). Widespread shortfalls in protected area resourcing
undermine efforts to conserve biodiversity. Frontiers in Ecology and the
Environment, 17(5), 259-264.

Convention on Biological Diversity. (2006). Article 2. Use of Terms. Retrieved from
https://www.cbd.int/convention/articles/?a=chd-02

Cougle, J. R. (2012). What makes a quality therapy? A consideration of parsimony,
ease, and efficiency. Behavior Therapy, 43(3), 468-481.

Coulthart, A., Quang, N., & Sharpe, H. (2006). Vietnam's infrastructure challenge-
urban development strategy: meeting the challenges of rapid urbanization and
the transition to a market oriented economy. Hanoi: The World Bank Vietnam.

Courchamp, F., Angulo, E., Rivalan, P., Hall, R. J., Signoret, L., Bull, L., & Meinard,
Y. (2006). Rarity value and species extinction: the anthropogenic Allee effect.
PLoS biology, 4(12), e415.

Cowles, M. K. (2013). Applied Bayesian statistics: with R and OpenBUGS examples
(Vol. 98). New York: Springer Science & Business Media.

Creswell, J. W., & Poth, C. N. (2018). Qualitative inquiry and research design :
choosing among five approaches. Los Angeles: SAGE.

Dandy, N., Ballantyne, S., Moseley, D., Gill, R., Quine, C., & Van Der Wal, R. (2012).
Exploring beliefs behind support for and opposition to wildlife management
methods: a qualitative study. European Journal of Wildlife Research, 58(4),
695-706.

Dang, H. H., & Dang, H. P. (20210). Profits, management and the control over illegal
wildlife trade in Vietnam. Paper presented at the National Conference of
Prevention and Combat the Offence Against Wildlife, Biodiversity and Natural
Preservation, Hanoi, Vienam.

Dasmann, R. F. (1968). Different kind of country. New York: Macmillan.

Davidson, R. J., & McEwen, B. S. (2012). Social influences on neuroplasticity: stress
and interventions to promote well-being. Nature Neuroscience, 15(5), 689-695.

Davis, E. O., Glikman, J. A., Crudge, B., Dang, V., Willemsen, M., Nguyen, T, . ..
Bendixsen, T. (2019). Consumer demand and traditional medicine prescription
of bear products in Vietnam. Biological Conservation, 235, 119-127.

242



Davis, E. O., Willemsen, M., Dang, V., O’Connor, D., & Glikman, J. A. (2020). An
updated analysis of the consumption of tiger products in urban Vietnam. Global
Ecology and Conservation, 22, e00960.

De’Ath, G., Fabricius, K. E., Sweatman, H., & Puotinen, M. (2012). The 27-year
decline of coral cover on the Great Barrier Reef and its causes. Proceedings of
the National Academy of Sciences, 109(44), 17995-17999.

Dearborn, D. C., & Kark, S. (2010). Motivations for conserving urban biodiversity.
Conservation Biology, 24(2), 432-440.

Dharmaratne, G. S., Sang, F. Y., & Walling, L. J. (2000). Tourism potentials for
financing protected areas. Annals of tourism research, 27(3), 590-610.
Diaconis, P., & Ylvisaker, D. (1985). Quantifying prior opinion. In J. M. Bernardo, M.
H. DeGroot, D. V. Lindley, & A. F. M. Smith (Eds.), Bayesian Statistics (Vol.

2, pp. 133-156). Amsterdam: North Holland Press.

Doherty, T. S., Glen, A. S., Nimmo, D. G., Ritchie, E. G., & Dickman, C. R. (2016).
Invasive predators and global biodiversity loss. Proceedings of the National
Academy of Sciences, 113(40), 11261-11265.

Doidge, N. (2007). The brain that changes itself: Stories of personal triumph from the
frontiers of brain science. London: Penguin.

Drury, R. (2009). Reducing urban demand for wild animals in Vietnam: examining the
potential of wildlife farming as a conservation tool. Conservation Letters, 2(6),
263-270.

Drury, R. (2011). Hungry for success: urban consumer demand for wild animal
products in Vietnam. Conservation and Society, 9(3), 247-257.
d0i:10.4103/0972-4923.86995

Dubin, R. (1976). Theory building in applied area. In R. Dubin & M. D. Dunnette
(Eds.), Handbook of industrial and organizational psychology. Chicago: Rand
McNally.

Dunson, D. B. (2001). Commentary: practical advantages of Bayesian analysis of
epidemiologic data. American journal of Epidemiology, 153(12), 1222-1226.

East, T., Kiimpel, N. F., Milner-Gulland, E., & Rowcliffe, J. M. (2005). Determinants
of urban bushmeat consumption in Rio Muni, Equatorial Guinea. Biological
Conservation, 126(2), 206-215.

Ehrenfeld, D. (1988). Why put a value on biodiversity? In E. Wilson & P. FM (Eds.),
Biodiversity. Washington: National Academies Press.

El Fakahany, S. (2021). Meanings of Mindfulness and Spiritual Awakening: Affliction
and Holistic Healing in Contemporary Cairo. (Master's Thesis), American
University in Cairo, Retrieved from https://fount.aucegypt.edu/etds/1627/

243



Elmaqvist, T., Fragkias, M., Goodness, J., Gineralp, B., Marcotullio, P. J., McDonald,
R. 1., ... Seto, K. C. (2013). Urbanization, biodiversity and ecosystem services:
challenges and opportunities: a global assessment. Berlin: Springer Nature.

Elmqvist, T., Setéld, H., Handel, S., Van Der Ploeg, S., Aronson, J., Blignaut, J. N., . .
. De Groot, R. (2015). Benefits of restoring ecosystem services in urban areas.
Current Opinion in Environmental Sustainability, 14, 101-108.

Emerton, L., Bishop, J., & Thomas, L. (2006). Sustainable Financing of Protected
Areas: A global review of challenges and options: IUCN.

Estifanos, T., Polyakov, M., Pandit, R., Hailu, A., & Burton, M. (2021). What are
tourists willing to pay for securing the survival of a flagship species? The case
of protection of the Ethiopian wolf. Tourism Economics, 27(1), 45-69.

Faith, D. P. (2021). Biodiversity. Retrieved from
https://plato.stanford.edu/entries/biodiversity/#WhatDoWeMeanVariDiveHo
wDoWeMeaslt

Faize, F. A., & Akhtar, M. (2020). Addressing environmental knowledge and
environmental attitude in undergraduate students through scientific
argumentation. Journal of cleaner production, 252, 119928.

Fan, P., Ouyang, Z., Nguyen, D. D., Nguyen, T. T. H., Park, H., & Chen, J. (2019).
Urbanization, economic development, environmental and social changes in
transitional economies: Vietnam after Doimoi. Landscape and Urban
Planning, 187, 145-155.

Farinha-Marques, P., Lameiras, J., Fernandes, C., Silva, S., & Guilherme, F. (2011).
Urban biodiversity: a review of current concepts and contributions to
multidisciplinary approaches. Innovation: The European Journal of Social
Science Research, 24(3), 247-271.

Fauna & Flora International. (2021). Vietnam: Hotspot for primate diversity. Retrieved
from https://www.fauna-flora.org/countries/vietnam

Ferraro, P. J. (2001). Global habitat protection: limitations of development
interventions and a role for conservation performance payments. Conservation
Biology, 15(4), 990-1000.

Fischer, A., Tibebe Weldesemaet, Y., Czajkowski, M., Tadie, D., & Hanley, N. (2015).
Trophy hunters” willingness to pay for wildlife conservation and community
benefits. Conservation Biology, 29(4), 1111-1121.

Fischer, A., & Young, J. C. (2007). Understanding mental constructs of biodiversity:
implications for biodiversity management and conservation. Biological
Conservation, 136(2), 271-282.

244



Franco, J. L. d. A. (2013). The concept of biodiversity and the history of conservation
biology: from wilderness preservation to biodiversity conservation. Historia,
32(2), 21-48.

Francoso, R. D., Brandéo, R., Nogueira, C. C., Salmona, Y. B., Machado, R. B., &
Colli, G. R. (2015). Habitat loss and the effectiveness of protected areas in the
Cerrado Biodiversity Hotspot. Natureza and conservacao, 13(1), 35-40.

Fredman, P., & Tyrvéinen, L. (2010). Frontiers in nature-based tourism. Scandinavian
Journal of Hospitality and Tourism, 10(3), 177-189.

Frost, W., Laing, J., & Beeton, S. (2014). The future of nature-based tourism in the
Asia-Pacific region. Journal of Travel Research, 53(6), 721-732.

Fukushima, C. S., Tricorache, P., Toomes, A., Stringham, O. C., Rivera-Téllez, E.,

Ripple, W. J., . . . Longhorn, S. J. (2021). Challenges and perspectives on
tackling illegal or unsustainable wildlife trade. Biological Conservation, 263,
109342.

Gelcich, S., Amar, F., Valdebenito, A., Castilla, J. C., Fernandez, M., Godoy, C., &
Biggs, D. (2013). Financing marine protected areas through visitor fees:
Insights from tourists willingness to pay in Chile. AMBIO, 42(8), 975-984.

Geldmann, J., Manica, A., Burgess, N. D., Coad, L., & Balmford, A. (2019). A global-
level assessment of the effectiveness of protected areas at resisting
anthropogenic pressures. Proceedings of the National Academy of Sciences,
116(46), 23209-23215.

Gelman, A., & Hill, J. (2006). Data analysis using regression and
multilevel/hierarchical models. Cambridge: Cambridge university press.
General Statistics Office. (2020). Area, population and population density by province
by cities, provincies, year and items. Retrieved from:

https://www.gso.gov.vn/en/px-
web/?pxid=E0201&theme=Population%20and%20Employment

General Statistics Office. (2022). Population. Retrieved from:
https://www.gso.gov.vn/en/population/

Giam, X. (2017). Global biodiversity loss from tropical deforestation. Proceedings of
the National Academy of Sciences, 114(23), 5775-5777.

Gill, J. (2014). Bayesian methods: A social and behavioral sciences approach (Vol.
20): CRC press.

Glaser, B. G., & Strauss, A. L. (1965). Awareness of dying. Chicago: Aldine.

Glaser, B. G., & Strauss, A. L. (1967). The discovery of grounded theory : strategies
for qualitative research. Chicago: Aldine.

245



Goddard, M. A., Dougill, A. J., & Benton, T. G. (2010). Scaling up from gardens:
biodiversity conservation in urban environments. Trends in Ecology and
Evolution, 25(2), 90-98.

Gough, B., & Madill, A. (2012). Subjectivity in psychological science: From problem
to prospect. Psychological methods, 17(3), 374.

Greenfield, S., & Verissimo, D. (2019). To what extent is social marketing used in
demand reduction campaigns for illegal wildlife products? Insights from
elephant ivory and rhino horn. Social Marketing Quarterly, 25(1), 40-54.

Hadhazy, A. (2008). Fishing bans may save corals from killer starfish. Retrieved from
https://www.scientificamerican.com/article/killer-starfish/

Hall, C. M., & Boyd, S. W. (2005). Nature-based tourism in peripheral areas:
Development or disaster? (Vol. 21). Clevedon: Channel View Publications.

Halsey, L. G., Curran-Everett, D., Vowler, S. L., & Drummond, G. B. (2015). The
fickle P value generates irreproducible results. Nature methods, 12, 179-185.
doi:10.1038/nmeth.3288

Hag, G., Cambridge, H., & Owen, A. (2013). A targeted social marketing approach for
community pro-environmental behavioural change. Local Environment,
18(10), 1134-1152.

Hardin, G. (1968). The tragedy of the commons: the population problem has no
technical solution; it requires a fundamental extension in morality. science,
162(3859), 1243-1248.

Hardy, A. (2005). Using grounded theory to explore stakeholder perceptions of
tourism. Journal of Tourism and Cultural Change, 3(2), 108-133.

Harfoot, M., Glaser, S. A., Tittensor, D. P., Britten, G. L., McLardy, C., Malsch, K., &
Burgess, N. D. (2018). Unveiling the patterns and trends in 40 years of global
trade in CITES-listed wildlife. Biological Conservation, 223, 47-57.

Harrison, L. E. (2000). Culture matters. The National Interest, 60, 55-65.

Heck, E. H. (2015). Environmental education in Vietnam: A case study at Le Loi
elementary school. Independent Study Project (ISP) Collection, 2223.

Ho, M.-T., Mantello, P., Ghotbi, N., Nguyen, M.-H., Nguyen, H.-K. T., & Vuong, Q.-
H. (2022). Rethinking technological acceptance in the age of emotional Al:
Surveying Gen Z (Zoomer) attitudes toward non-conscious data collection.
Technology in Society, 70, 102011.

Holdgate, M. (2010). A history of conservation. In P. Lorenzano, H.-J. Rheinberger, E.
Ortiz, & C. D. Galles (Eds.), History and Philosophy of Science and Technology
(\Vol. 11). Paris: EOLSS Publications.

246



Holt, A. (2006). Biodiversity definitions vary within the discipline. Nature, 444(7116),
146-146.

Hooper, D. U., Chapin lii, F., Ewel, J. J., Hector, A., Inchausti, P., Lavorel, S, . ..
Naeem, S. (2005). Effects of biodiversity on ecosystem functioning: a
consensus of current knowledge. Ecological Monographs, 75(1), 3-35.

Horton, J., Macve, R., & Struyven, G. (2004). Qualitative research: experiences in
using semi-structured interviews. In C. Humphrey & B. Lee (Eds.), The real
life guide to accounting research: A behind-the-scenes view of using qualitative
research methods (pp. 339-357). Amsterdam, Boston Elsevier.

Hughes, A. C. (2017). Understanding the drivers of Southeast Asian biodiversity loss.
Ecosphere, 8(1), e01624.

Hughes, J. D. (2003). Europe as consumer of exotic biodiversity: Greek and Roman
times. Landscape Research, 28(1), 21-31.

Hume, J. P., & Walters, M. (2012). Extinct birds (Vol. 217). London: A&C Black.

Hunter, L. M., & Brehm, J. (2003). Qualitative insight into public knowledge of, and
concern with, biodiversity. Human Ecology, 309-320.

Hutton, J., & Dickson, B. (2000). Endangered species, threatened convention: the past,
present and future of CITES, the Convention on International Trade in
Endangered Species of Wild Fauna and Flora. London: Earthscan.

Hwang, K.-K., & Han, K.-H. (2010). Face and morality in Confucian society. In M. H.
Bond (Ed.), Oxford Handbook of Chinese Psychology. Oxford, UK: Oxford
University Press.

Ibbett, H., Jones, J. P., & St John, F. A. (2021). Asking sensitive questions in
conservation using Randomised Response Techniques. Biological
Conservation, 260, 109191.

IUCN. (2000). Financing protected areas: guidelines for protected area managers.
Gland: IUCN.

Jaya, l., Tantular, B., & Andriyana, Y. (2019). A Bayesian approach on
multicollinearity problem with an Informative Prior. Paper presented at the
Journal of Physics: Conference Series.

Jones, T. E., Apollo, M., & Bui, H. T. (2021). Mountainous Protected Areas & Nature-
Based Tourism in Asia. In T. E. Jones, H. T. Bui, & M. Apollo (Eds.), Nature-
Based Tourism in Asia’s Mountainous Protected Areas (pp. 3-15). Cham:
Springer.

Jones, T. E., & Nguyen, M.-H. (2021). Nature-Based Tourism Motivations and Visit
Profiles of Domestic and International Segments to a Japanese National Park.
Quaestiones Geographicae, 40(2), 77-92.

247



Kaltenborn, B. P., Gundersen, V., Stange, E., Hagen, D., & Skogen, K. (2016). Public
perceptions of biodiversity in Norway: From recognition to stewardship? Norsk
Geografisk Tidsskrift-Norwegian Journal of Geography, 70(1), 54-61.

Kantabutra, S., & Ketprapakorn, N. (2021). Toward an Organizational Theory of
Resilience: An Interim Struggle. Sustainability, 13(23), 13137.

Karanth, K. K., & DeFries, R. (2011). Nature-based tourism in Indian protected areas:
New challenges for park management. Conservation Letters, 4(2), 137-149.

Kareiva, P., & Marvier, M. (2012). What is conservation science? BioScience, 62(11),
962-969.

Kelemen, E., Nguyen, G., Gomiero, T., Kovacs, E., Choisis, J.-P., Choisis, N., . . .
Sarthou, J.-P. (2013). Farmers’ perceptions of biodiversity: lessons from a
discourse-based deliberative valuation study. Land Use Policy, 35, 318-328.

Khai, H. V., & Yabe, M. (2014). The demand of urban residents for the biodiversity
conservation in U Minh Thuong National Park, Vietham. Agricultural and
Food Economics, 2, 10.

Khuc, Q. V., Tran, M., Nguyen, T., Nguyen, A.-T., Dang, T., Tuyen, D. T., Pham, P.,
& Luu, Q. D. (2023a). Improving energy literacy to facilitate energy transition
and nurture environmental culture in Vietnam. Urban Science, 7(1), 13.

Khuc, Q. V., Dang, T., Tran, M., Nguyen, D. T., Nguyen, T., Pham, P., & Tran, T.
(2023b). Household-level strategies to tackle plastic waste pollution in a
transitional country. Urban Science, 7(1), 20.

Khuc, Q. V., Nguyen, M.-H., Le, T.-T., Nguyen, T.-L., Nguyen, T., Lich, H. K., &
Vuong, Q.-H. (2022). Brain drain out of the blue: Pollution-induced migration
in Vietnam. International Journal of Environmental Research and Public
Health, 19(6), 3645.

Khuc, V. Q., Le, T.-A. T., Nguyen, T. H., Nong, D., Tran, B. Q., Meyfroidt, P., . . .
Tran, T. (2020). Forest cover change, households’ livelihoods, trade-offs, and
constraints associated with plantation forests in poor upland-rural landscapes:
Evidence from north central Vietnam. Forests, 11(5), 548.

Kiester, A. R. (1996). Aesthetics of biological diversity. Human Ecology Review, 3(2),
151-157.

Kim Anh, L. T., Hoang Vu, L., Bonfoh, B., & Schelling, E. (2012). An analysis of
interprovincial migration in Vietnam from 1989 to 2009. Global Health Action,
5(1), 9334.

Kim, J., Lee, J., & Lee, T. J. (2021). The Sustainable Success and Growth of Social
Ventures: Their Internal and External Factors. Sustainability, 13(9), 5005.

248



Kim, Y., Dykema, J., Stevenson, J., Black, P., & Moberg, D. P. (2019). Straightlining:
overview of measurement, comparison of indicators, and effects in mail-web
mixed-mode surveys. Social Science Computer Review, 37(2), 214-233.

Kolbert, E. (2014). The sixth extinction: an unnatural history (First edition ed.). New
York, NY: Henry Holt and Company.

Kowarik, 1. (2011). Novel urban ecosystems, biodiversity, and conservation.
Environmental Pollution, 159(8-9), 1974-1983.

Krzywinski, M., & Altman, N. (2013). Error bars. Nature methods, 10(10), 921-923.

La, V.-P., & Vuong, Q.-H. (2019). bayesvl: Visually learning the graphical structure
of Bayesian networks and performing MCMC with'Stan'. The Comprehensive
R Archive Network (CRAN).

Lai, A. Y.-k., Lee, L., Wang, M.-p., Feng, Y., Lai, T. T.-k., Ho, L.-m., ... Lam, T.-h.
(2020). Mental health impacts of the COVID-19 pandemic on international
university students, related stressors, and coping strategies. Frontiers in
Psychiatry, 11, 584240.

Lambers, J. H. R. (2015). Extinction risks from climate change. science, 348(6234),
501-502.

Lan, L. T. (2016). Common root of three religions (=X [&]i&) in history of Vietnamese

thoughts. 773/ &7 36, 535-561.

Landry, H. (2015). Challenging evolution: How GMOs can influence genetic diversity.
Retrieved from https://sitn.nms.harvard.edu/flash/2015/challenging-evolution-
how-gmos-can-influence-genetic-diversity/

Laplace, P. S. (1774). M"emoire sur la Probabilit’e des Causes par le "Ev enemens.
M’emoires de I’Acad emie Royale des Sciences Present’es par Divers Savans,
6, 621-656.

Laplace, P. S. (1781). M"emoire sur la Probabilit es. M emoires de I’ Acad emie Royale
des Sciences de Paris, 1778, 227-332.

Laplace, P. S. (1814). Essai Philosophique sur les la Probabilit”es. Paris: Ve Courcier.

Lasekan, O. A., & Alarcon, C. M. (2021). Constructing professional identity of online
English teacherpreneurs for sustainable innovation in the English language
teaching industry: A multi-continental study. Hong Kong Journal of Social
Sciences, 58, 108-121.

Lavine, M. (2014). Comment on murtaugh. Ecology, 95(3), 642-645.

Lavorgna, A. (2014). Wildlife trafficking in the Internet age. Crime Science, 3(1), 1-
12.

249



Le Monkhouse, L., Barnes, B. R., & Stephan, U. (2012). The influence of face and
group orientation on the perception of luxury goods: A four market study of
East Asian consumers. International Marketing Review, 29(6), 647-672.

Le, T. A., Markowski, J., & Bartos, M. (2018). The comparative analyses of selected
aspects of conservation and management of Vietnam’s national parks. Nature
Conservation, 25, 1-30.

Leamer, E. E. (1973). Multicollinearity: a Bayesian interpretation. The Review of
Economics and Statistics, 55(3), 371-380.

Lee, T. M., Sigouin, A., Pinedo-Vasquez, M., & Nasi, R. (2014). The harvest of wildlife
for bushmeat and traditional medicine in East, South and Southeast Asia:
Current knowledge base, challenges, opportunities and areas for future
research. Bogor, Indonesia: CIFOR.

Leverington, F., Costa, K. L., Pavese, H., Lisle, A., & Hockings, M. (2010). A global
analysis of protected area management effectiveness. Environmental
Management, 46(5), 685-698.

Levy, O., Beechler, S., Taylor, S., & Boyacigiller, N. A. (2007). What we talk about
when we talk about ‘global mindset’: Managerial cognition in multinational
corporations. Journal of International Business Studies, 38(2), 231-258.

Lindsay, P. H., & Norman, D. A. (1972). Human information processing: an
introduction to psychology. New York: Academic Press.

Liu, L., Wan, W., & Fan, Q. (2021). How and When Telework Improves Job
Performance During COVID-19? Job Crafting as Mediator and Performance
Goal Orientation as Moderator. Psychology Research and Behavior
Management, 14, 2181.

Liu, P., Teng, M., & Han, C. (2020). How does environmental knowledge translate into
pro-environmental behaviors?: The mediating role of environmental attitudes
and behavioral intentions. Science of the Total Environment, 728, 138126.

Lovell, R., Wheeler, B. W., Higgins, S. L., Irvine, K. N., & Depledge, M. H. (2014).
A systematic review of the health and well-being benefits of biodiverse
environments. Journal of Toxicology and Environmental Health, Part B, 17(1),
1-20.

Lubchenco, J., Palumbi, S. R., Gaines, S. D., & Andelman, S. (2003). Plugging a hole
in the ocean: the emerging science of marine reserves. Ecological Applications,
13(1), S3-S7.

Lundmark, L., & Miller, D. K. (2010). The supply of nature-based tourism activities
in Sweden. Tourism: An International Interdisciplinary Journal, 58(4), 379-
393.

250



Lunn, D., Jackson, C., Best, N., Thomas, A., & Spiegelhalter, D. (2012). The BUGS
book: A practical introduction to Bayesian analysis. In. Boca Raton, FL:
Chapman & Hall/CRC.

Ly, T. P., & Nguyen, T. H. H. (2017). Application of carrying capacity management in
Vietnamese national parks. Asia Pacific Journal of Tourism Research, 22(10),
1005-1020.

Mace, G. M., Norris, K., & Fitter, A. H. (2012). Biodiversity and ecosystem services:
a multilayered relationship. Trends in Ecology & Evolution, 27(1), 19-26.

Mai, L. (2021). Results of activities relating to the management of Vietnam's marine
protected areas system from 2010 to 2020, as well as tasks for the years 2021-
2030.  Retrieved  from  https://tongcucthuysan.gov.vn/en-us/vietnam-
fisheries/doc-tin/015771/2021-04-19/results-of-activities-relating-to-the-
management-of-vietnams-marine-protected-areas-system-from-2010-to-2020-
as-well-as-tasks-for-the-years-2021-2030

Mantello, P., Ho, M.-T., Nguyen, M.-H., & Vuong, Q.-H. (2021). Bosses without a
heart: socio-demographic and cross-cultural determinants of attitude toward
Emotional Al in the workplace. Al and Society, 1-23.

Marchese, C. (2015). Biodiversity hotspots: A shortcut for a more complicated concept.
Global Ecology Conservation, 3, 297-309.

Marion, J. L., & Reid, S. E. (2007). Minimising visitor impacts to protected areas: The
efficacy of low impact education programmes. Journal of Sustainable Tourism,
15(1), 5-27.

Marques, A., Martins, I. S., Kastner, T., Plutzar, C., Theurl, M. C., Eisenmenger, N., .
. . Bruckner, M. (2019). Increasing impacts of land use on biodiversity and
carbon sequestration driven by population and economic growth. Nature
Ecology & Evolution, 3(4), 628-637.

Masson, M. E., & Loftus, G. R. (2003). Using confidence intervals for graphically
based data interpretation. Canadian Journal of Experimental Psychology,
57(3), 203.

Mateos-Aparicio, P., & Rodriguez-Moreno, A. (2019). The impact of studying brain
plasticity. Frontiers in Cellular Neuroscience, 13, 66.

Matsumoto, D., & Juang, L. (2016). Culture and psychology (sixth ed.). Boston:
Cengage Learning.

Maxwell, S. E. (2004). The persistence of underpowered studies in psychological
research: causes, consequences, and remedies. Psychological methods, 9(2),
147.

251



Mayr, E. (1982). The growth of biological thought: Diversity, evolution, and
inheritance. Cambridge: Harvard University Press.

McElreath, R. (2018). Statistical rethinking: A Bayesian course with examples in R and
Stan. Boca Raton, London, New York: Chapman and Hall/CRC Press.
McGrayne, S. B. (2011). Why Bayes rules: The history of a formula that drives modern

life. Scientific American, 15.

Mills, J. G., Brookes, J. D., Gellie, N. J., Liddicoat, C., Lowe, A. J., Sydnor, H. R., . .
. Breed, M. F. (2019). Relating urban biodiversity to human health with the
‘holobiont’concept. Frontiers in Microbiology, 550.

Ministry of Natural Resources and Environment. (2014a). Vietnam fifth national report
to the United Nations Convention on Biologival Diversity. Retrieved from
Hanoi: http://vietnamabs.gov.vn/wp-content/uploads/2018/07/Market-bao-
cao-lan-5_29.9.pdf

Ministry of Natural Resources and Environment. (2014b). Vietnam national
biodiversity strategy to 2020, vision to 2030. Retrieved from Hanoi:
https://www.cbd.int/doc/world/vn/vn-nbsap-v3-en.pdf

Ministry of Natural Resources and Environment. (2019). The sixth national report to
the United Nations Convention on Biologival Diversity. Retrieved from Hanoi:
https://www.cbd.int/doc/nr/nr-06/vn-nr-06-en.pdf

Moorhouse, T. P., Coals, P. G., D'Cruze, N. C., & Macdonald, D. W. (2020). Reduce
or redirect? Which social marketing interventions could influence demand for
traditional medicines? Biological Conservation, 242, 108391.

Mora, C., Tittensor, D. P., Adl, S., Simpson, A. G., & Worm, B. (2011). How many
species are there on Earth and in the ocean? PLoS biology, 9(8), e1001127.

Morton, O., Scheffers, B. R., Haugaasen, T., & Edwards, D. P. (2021). Impacts of
wildlife trade on terrestrial biodiversity. Nature Ecology and Evolution, 5(4),
540-548.

Morton, S., & Hill, R. (2014). What is biodiversity, and why is it important? In S.
Morton, A. Sheppard, & W. Lonsdale (Eds.), Biodiversity: science and
solutions for Australia (pp. 1-12). Melbourne: CSIRO Publishing.

Muratet, A., Pellegrini, P., Dufour, A.-B., Arrif, T., & Chiron, F. (2015). Perception
and knowledge of plant diversity among urban park users. Landscape Urban
Planning, 137, 95-106.

Myers, N., Mittermeier, R. A., Mittermeier, C. G., Da Fonseca, G. A., & Kent, J.
(2000). Biodiversity hotspots for conservation priorities. Nature, 403(6772),
853-858.

252



Naidoo, R., Weaver, L. C., Diggle, R. W., Matongo, G., Stuart-Hill, G., & Thouless,
C. (2016). Complementary benefits of tourism and hunting to communal
conservancies in Namibia. Conservation Biology, 30(3), 628-638.

Naughton-Treves, L., Holland, M. B., & Brandon, K. (2005). The role of protected
areas in conserving biodiversity and sustaining local livelihoods. Annu. Rev.
Environ. Resour., 30, 219-252.

Ngoc, A. C., & Wyatt, T. (2013). A green criminological exploration of illegal wildlife
trade in Vietnam. Asian Journal of Criminology, 8(2), 129-142.

Ngoc, T. (2020). Alarming problems of wildlife trade. Retrieved from
https://congan.com.vn/vu-an/phong-su/bao-dong-nan-buon-ban-dong-vat-
hoang-da_102668.html

Nguyen, M.-H. (2021). Multifaceted interactions between urban humans and
biodiversity-related concepts: A developing-country dataset. Data Intelligence,
3(4), 578-605.

Nguyen, M.-H. (2022). Conditions for improving serendipity encounter and attainment
probability. In Q.-H. Vuong (Ed.), A new theory of serendipity: Nature,
emergence and mechanism (pp. 109-130). Berlin: De Gruyter.

Nguyen, M.-H., Ho, M.-T., Nguyen, Q.-Y. T., & Vuong, Q.-H. (2019). A dataset of
students’ mental health and help-seeking behaviors in a multicultural
environment. Data, 4(3), 124.

Nguyen, M.-H., & Jones, T. E. (2021). Exploring biodiversity mental constructs of
urban residents in an emerging South-East Asian country. OSF Preprints.
doi:10.31219/osf.io/kycdv

Nguyen, M.-H., & Jones, T. E. (2022). Building eco-surplus culture among urban
residents as a novel strategy to improve finance for conservation in protected
areas. Humanities & Social Sciences Communications, 9, 426.

Nguyen, M.-H., & Jones, T. E. (2022). Predictors of support for biodiversity loss
countermeasures and bushmeat consumption among Vietnamese urban
residents. Conservation Science and Practice, 4(12), e12822.

Nguyen, M.-H., Khuc, Q. V., La, V.-P., Le, T.-T., Nguyen, Q.-L., Jin, R., . . . Vuong,
Q.-H. (2022). Mindsponge-based reasoning of households’ financial resilience
during the COVID-19 crisis. Journal of Risk Financial Management, 15(11),
542.

Nguyen, M.-H., La, V.-P., Le, T.-T., & Vuong, Q.-H. (2022a). Bayesian Mindsponge
Framework analytics: a novel methodological approach for social sciences and
humanities. In Q.-H. Vuong, M.-H. Nguyen, & V.-P. La (Eds.), The

253



mindsponge and BMF analytics for innovative thinking in social sciences and
humanities (pp. 87-116): De Gruyter.

Nguyen, M.-H., La, V.-P., Le, T.-T., & Vuong, Q.-H. (2022b). Introduction to
Bayesian Mindsponge Framework analytics: an innovative method for social
and psychological research. MethodsX, 9, 101808.

Nguyen, M.-H., Le, T.-T., & Meirmanov, S. (2019). Depression, Acculturative Stress,
and Social Connectedness among International University Students in Japan: A
Statistical Investigation. Sustainability, 11(3), 878. doi:10.3390/su11030878

Nguyen, M.-H., Le, T.-T., Nguyen, H.-K. T., Ho, M.-T., Nguyen, H. T. T., & Vuong,
Q.-H. (2021). Alice in Suicideland: Exploring the Suicidal Ideation Mechanism
through the Sense of Connectedness and Help-Seeking Behaviors.
International Journal of Environmental Research and Public Health, 18(7),
3681. doi:10.3390/ijerph18073681

Nguyen, M.-H., Nguyen, H. T. T., Ho, M.-T., Le, T.-T., & Vuong, Q.-H. (2022). The
roles of female involvement and risk aversion in open access publishing
patterns in Vietnamese social sciences and humanities. Journal of Data and
Information Science, 7(1), 76-96.

Nguyen, M.-H., Le, T.-T., & Vuong, Q.-H. (2023). Ecomindsponge: A novel
perspective on human psychology and behaviors in the ecosystem. Urban
Science. In Press

Nguyen, M.-H., & Vuong, Q.-H. (2021). Evaluation of the Aichi Biodiversity Targets:
The international collaboration trilemma in interdisciplinary research. Pacific
Conservation Biology, 28(6), 517-531.

Nguyen, M.-H., Vuong, Q. H., Ho, M.-T., & Le, T.-T. (2021). Mindsponge mechanism.
Scholarly Community Encyclopedia.

Nguyen, N. H. (2021). Bird play: raising red-whiskered bulbuls and (re) inventing
urban ‘nature’in contemporary Vietnam. Contemporary Social Science, 16(1),
57-70.

Nguyen, T. D. (2015). Some features of the ‘Vietnamization’ of Confucianism in the

history of Vietnam. 2 &/ &+ 33, 497-530.

Nguyen, X. P. (2020). Directive No. 29/CT-TTh: On urgent solutions for wildlife
managemet. Hanoi, Vietnam: Office of Vietnamese Government Retrieved
from https://thuvienphapluat.vn/van-ban/Tai-nguyen-Moi-truong/Chi-thi-29-
CT-TTg-2020-giai-phap-cap-bach-quan-ly-dong-vat-hoang-da-447909.aspx

Nhung, P. T. H. (2014). How do the Vietnamese lose face? Understanding the concept
of face through self-reported, face loss incidents. International Journal of
Language and Linguistics, 2(3), 223-231.

254



Nijman, V. (2010). An overview of international wildlife trade from Southeast Asia.
Biodiversity and conservation, 19(4), 1101-1114.

Nisiforou, O., & Charalambides, A. G. (2012). Assessing undergraduate university
students' level of knowledge, attitudes and behaviour towards biodiversity: a
case study in Cyprus. International Journal of Science Education, 34(7), 1027-
1051.

Norbu, S., & Dendup, T. (2021). Knowledge, attitude, practice and economic benefits
of Paris polyphylla in Mongar Gewog, Mongar, Bhutan. Bhutan Journal of
Natural Resources and Development, 8(1), 7-7.

Nuwer, R. L. (2018). Poached: inside the dark world of wildlife trafficking. New York:
Da Capo Press.

Oberosler, V., Tenan, S., Zipkin, E., & Rovero, F. (2020). Poor management in
protected areas is associated with lowered tropical mammal diversity. Animal
Conservation, 23(2), 171-181.

OECD. (2018). OECD urban policy reviews: Viet Nam. Retrieved from Paris:

Olmedo, A., Verissimo, D., Challender, D. W., Dao, H. T. T., & Milner-Gulland, E.
(2021). Who eats wild meat? Profiling consumers in Ho Chi Minh City,
Vietnam. People and Nature, 3(3), 700-710.

Open Science Collaboration. (2015). Estimating the reproducibility of psychological
science. science, 349(6251).

Paliszkiewicz, J. O. (2011). Trust management: Literature review. Management, 6(4),
315-331.

Perrings, C., Folke, C., & Maler, K.-G. (1992). The ecology and economics of
biodiversity loss: the research agenda. AMBIO, 201-211.

Petrisor, A.-l., Hamma, W., Nguyen, H. D., Randazzo, G., Muzirafuti, A., Stan, M.-I.,
. .. Vintila, D.-F. (2020). Degradation of coastlines under the pressure of
urbanization and tourism: Evidence on the change of land systems from Europe,
Asia and Africa. Land, 9(8), 275.

Pham-Do, K. H., & Pham, T. T. T. (2020). Tourism in marine protected areas: A view
from Nha Trang Bay, Vietnam. Tourism Management Perspectives, 33,
100623.

Pham, H. (2016). Sustainable ecotourism development in protected areas and national
Parks in Vietham. Paper presented at the International conference: Sustainable
tourism development: The role of government, business and educational
institution, Hanoi.

255



Pham, L. H., & Bui, H. T. (2020). Ecotourism and sustainable development in
Vietnam’s protected areas. In C. Dolezal, A. Trupp, & H. T. Bui (Eds.),
Tourism and development in Southeast Asia. London: Routledge.

Phong, L. T. (2014). Good governance and tourism development in protected areas:
The case of Phong Nha-Ke Bang National Park, central Vietnam. Koedoe:
African Protected Area Conservation and Science, 56(2), 1-10.

Polonsky, M. J., Vocino, A., Grau, S. L., Garma, R., & Ferdous, A. S. (2012). The
impact of general and carbon-related environmental knowledge on attitudes and
behaviour of US consumers. Journal of Marketing Management, 28(3-4), 238-
263.

Pdlya, G. (1954). Induction and analogy in mathematics: Mathematics and plausible
reasoning. Princeton, NJ: Princeton University Press.

Postel, S. L., & Thompson Jr, B. H. (2005). Watershed protection: Capturing the
benefits of nature's water supply services. Paper presented at the Natural
Resources Forum.

Rahman, K. A., & Shorkar, M. A. N. (2021). Analyzing association between public
green space and self-esteem linked to social acceptance for elderly population
in Dhaka. SAGE Open, 11(4), 21582440211054473.

Ralph, N., Birks, M., & Chapman, Y. (2015). The methodological dynamism of
grounded theory. International Journal of Qualitative Methods, 14(4),
1609406915611576.

Ranizal, M. A. B. M., Zabidi, W. Q. B. W., Shariff, S. A. B. M., Stanis, J., & Amir, S.
A. B. S. (2019). Depression among university students. e-Journal of Media &
Society, 2.

Rizzolo, J. B. (2021). Wildlife tourism and consumption. Journal of Sustainable
Tourism, In Press, 1-14.

Rockstrom, J., Steffen, W., Noone, K., Persson, A., Chapin Ill, F. S., Lambin, E., . . .
Schellnhuber, H. J. (2009). Planetary boundaries: exploring the safe operating
space for humanity. Ecology and Society, 14(2).

Roe, D., Booker, F., Day, M., Zhou, W., Allebone-Webb, S., Hill, N. A., . . . Russell,
D. (2015). Are alternative livelihood projects effective at reducing local threats
to specified elements of biodiversity and/or improving or maintaining the
conservation status of those elements? Environmental Evidence, 4(1), 1-22.

Rojas-Downing, M. M., Nejadhashemi, A. P., Harrigan, T., & Woznicki, S. A. (2017).
Climate change and livestock: Impacts, adaptation, and mitigation. Climate
Risk Management, 16, 145-163.

256



Rotherham, I. D. (2015). Bio-cultural heritage and biodiversity: emerging paradigms
in conservation and planning. Biodiversity and conservation, 24(13), 3405-
3429.

Ruining, J., & Xiao, W. (2022). “Somewhere I belong?” A study on transnational
identity shifts caused by “double stigmatization” among Chinese international
student returnees during COVID-19 through the lens of mindsponge
mechanism. Frontiers in Psychology, 13, 1018843.

Jin, R., Le, T.-T., Vuong, T.-T., Nguyen, T.-P., Hoang, G., Nguyen, M.-H., & Vuong,
Q.-H. (2023). A gender study of food stress and implications for international
students acculturation. World, 4(1), 80-94.

Ryan, J., Mellish, S., Dorrian, J., Winefield, T., & Litchfield, C. (2020). Effectiveness
of biodiversity-conservation marketing. Conservation Biology, 34(2), 354-367.

Sandalj, M., Treydte, A. C., & Ziegler, S. (2016). Is wild meat luxury? Quantifying
wild meat demand and availability in Hue, Vietnam. Biological Conservation,
194, 105-112.

Sang, D. T. (2021). Participation of ethnic minorities in natural forest management:
Cat Tien National Park, Vietnam case study. Agriculture and Natural
Resources, 55(2), 273-281.

Savchuk, V., & Tsokos, C. P. (2011). Bayesian theory and methods with applications.
Paris: Atlantis Press.

SCF Team. (2022). Launching Species Conservation Fund in Viet Nam. Retrieved
from https://vietnam.panda.org/en/?uNewsID=374181

Scharlemann, J. P., Kapos, V., Campbell, A., Lysenko, I., Burgess, N. D., Hansen, M.
C., ... Miles, L. (2010). Securing tropical forest carbon: the contribution of
protected areas to REDD. Oryx, 44(3), 352-357.

Scheffers, B. R., Oliveira, B. F., Lamb, I., & Edwards, D. P. (2019). Global wildlife
trade across the tree of life. science, 366(6461), 71-76.

Schoorman, F. D., Mayer, R. C., & Davis, J. H. (2007). An integrative model of
organizational trust: Past, present, and future. Academy of Management Review,
32(2), 344-354.

Secretariat of the Convention on Biological Diversity. (2020). Global biodiversity
outlook 5. Retrieved from Montreal:
https://www.cbd.int/gbo/gbo5/publication/gbo-5-en.pdf

Sekercioglu, C. H. (2012). Promoting community-based bird monitoring in the tropics:
Conservation, research, environmental education, capacity-building, and local
incomes. Biological Conservation, 151(1), 69-73.

257



Sexton, R., Nguyen, T., & Roberts, D. L. (2021). The use and prescription of pangolin
in traditional Vietnamese medicine. Tropical Conservation Science, 14,
1940082920985755.

Shairp, R., Verissimo, D., Fraser, I., Challender, D., & MacMillan, D. (2016).
Understanding urban demand for wild meat in Vietnam: implications for
conservation actions. PLOS ONE, 11(2), e0134787.
doi:10.1371/journal.pone.0134787

Shen, Z., Li, H., & Zhang, Y. (2021). Exploring the Relationship Between
Entrepreneurship and Psychological Characteristics, and Corporate Social
Responsibility Under Marketization. Frontiers in Psychology, 12, 693644.

Sherman, D. K., & Cohen, G. L. (2006). The psychology of self-defense: Self-
affirmation theory. In M. P. Zanna (Ed.), Advances in experimental social
psychology (Vol. 38, pp. 183-242). San Diego, CA: Academic Press.

Shi, X., Zhang, X., Xiao, L., Li, B. V., Liu, J,, Yang, F., . .. LU, Z. (2020). Public
perception of wildlife consumption and trade during the COVID-19 outbreak.
Biodiversity Science, 28(5), 630.

Simon, H. A. (2001). Science seeks parsimony, not simplicity: Searching for pattern in
phenomena. In A. Zellner, H. A. Keuzenkamp, & M. McAleer (Eds.),
Simplicity, inference and modelling: Keeping it sophisticatedly simple (pp. 32-
72). Cambridge: Cambridge University Press.

Skibins, J. C., & Powell, R. B. (2013). Conservation caring: Measuring the influence
of zoo visitors' connection to wildlife on pro-conservation behaviors. Z00
Biology, 32(5), 528-540.

Small, S., & Blanc, J. (2020). Mental health during COVID-19: Tam Giao and
Vietnam's response. Frontiers in Psychiatry, 11.

Smith, P., Cotrufo, M., Rumpel, C., Paustian, K., Kuikman, P., Elliott, J., . . .
Bustamante, M. (2015). Biogeochemical cycles and biodiversity as key drivers
of ecosystem services provided by soils. Soil, 1(2), 665-685.

Soares-Filho, B., Moutinho, P., Nepstad, D., Anderson, A., Rodrigues, H., Garcia, R.,
... Hissa, L. (2010). Role of Brazilian Amazon protected areas in climate
change mitigation. Proceedings of the National Academy of Sciences, 107(24),
10821-10826.

Sodhi, N. S., Koh, L. P., Brook, B. W., & Ng, P. K. (2004). Southeast Asian
biodiversity: an impending disaster. Trends in Ecology and Evolution, 19(12),
654-660.

258



Sodhi, N. S,, Posa, M. R. C,, Lee, T. M., Bickford, D., Koh, L. P., & Brook, B. W.
(2010). The state and conservation of Southeast Asian biodiversity. Biodiversity
and conservation, 19(2), 317-328.

Soliku, O., & Schraml, U. (2018). Making sense of protected area conflicts and
management approaches: A review of causes, contexts and conflict
management strategies. Biological Conservation, 222, 136-145.

Speldewinde, P. C., Cook, A., Davies, P., & Weinstein, P. (2009). A relationship
between environmental degradation and mental health in rural Western
Australia. Health and Place, 15(3), 880-887.

Steffen, W., Richardson, K., Rockstrom, J., Cornell, S. E., Fetzer, |., Bennett, E. M., .
.. De Wit, C. A. (2015). Planetary boundaries: Guiding human development on
a changing planet. science, 347(6223).

Stoermer, S., Lauring, J., & Selmer, J. (2020). The effects of positive affectivity on
expatriate creativity and perceived performance: what is the role of perceived
cultural novelty? International Journal of Intercultural Relations, 79, 155-164.

Taber, K. S. (2018). The use of Cronbach’s alpha when developing and reporting
research instruments in science education. Research in Science Education,
48(6), 1273-1296.

Tapper, R. (2006). Wildlife watching and tourism: a study on the benefits and risks of
a fast growing tourism activity and its impacts on species: UNEP/Earthprint.

Taylor, K. (2018). What lies behind the earliest story of buddhism in ancient Vietnam?
The Journal of Asian Studies, 77(1), 107-122.

Tensen, L. (2016). Under what circumstances can wildlife farming benefit species
conservation? Global Ecology and Conservation, 6, 286-298.

The Economics of Ecosystems and Biodiversity. (2010). The economics of ecosystems
and biodiversity: mainstreaming the economics of nature: a synthesis of the
approach, conclusions and recommendations of TEEB (3981341031).
Retrieved from

The World Bank. (2020). Vietnam’s urbanization at a crossroads : Embarking on an
efficient, inclusive, and resilient pathway. Retrieved from Washington, DC.:
https://openknowledge.worldbank.org/handle/10986/34761

The World Bank. (2022a). Biodiversity. Retrieved from
https://www.worldbank.org/en/topic/biodiversity#1

The world Bank. (2022b). Birth rate, crude (per 1,000 people) - Vietnam. Retrieved
from: https://data.worldbank.org/indicator/SP.DYN.CBRT.IN?locations=VN

The World Bank. (2022c). GDP (current US$) - Vietnam. Retrieved from:
https://data.worldbank.org/indicator/NY.GDP.MKTP.CD?locations=VN

259



The World Bank. (2022d). GDP growth (annual %) - Vietnam. Retrieved from:
https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG?locations=VN

The world Bank. (2022¢). Population growth (annual %) - Vietnam. Retrieved from:
https://data.worldbank.org/indicator/SP.POP.GROW?locations=VN

The World Bank. (2022f). Urban population - Vietham. Retrieved from:
https://data.worldbank.org/indicator/SP.URB.TOTL?locations=VN

Thur, S. M. (2010). User fees as sustainable financing mechanisms for marine
protected areas: An application to the Bonaire National Marine Park. Marine
policy, 34(1), 63-69.

Tonin, S., & Lucaroni, G. (2017). Understanding social knowledge, attitudes and
perceptions towards marine biodiversity: The case of tegnue in Italy. Ocean &
Coastal Management, 140, 68-78.

Tran, A. Q. (2017). Gods, heroes, and ancestors: An interreligious encounter in
eighteenth-century Vietnam. Oxford: Oxford University Press.

Tran, D. H. (2021). Urbanization in Vietnam responding to emerging challenges of
climate change, natural disasters and epidemic.

Tran, T., Ho, M.-T., Pham, T.-H., Nguyen, M.-H., Nguyen, K.-L. P., Vuong, T.-T., ..
. Khuc, Q. (2020). How digital natives learn and thrive in the digital age:
Evidence from an emerging economy. Sustainability, 12(9), 3819.

Tran, T. T. H. (2018). Viet Nam Biodiversity Finance Initiative (BIOFIN): Mobilizing
resources for biodiversity and sustainable development. Retrieved from Hanoi:
https://www.biofin.org/sites/default/files/content/knowledge_products/Viet%2
ONam%20BER%20report_0.pdf?fbclid=IwAR3NpcmilOnmAxeVK28lY zcetr
DN2wgVrrtPaWdEsuOeihh1TxP6i-e48kU

UNEP-WCMC. (2022a). February 2022 update of the WDPA and WD-OECM.
Retrieved from https://www.protectedplanet.net/en/resources/february-2022-
update-of-the-wdpa-and-wd-oecm

UNEP-WCMC. (2022b). Protected area profile for Viet Nam from the World Database
of Protected Areas. Retrieved from
https://www.protectedplanet.net/country/\VVNM

UNEP-WCMC, & IUCN. (2021). Protected Planet Report 2020. Retrieved from
Cambridge, UK; Gland, Switzerland: https://livereport.protectedplanet.net/

United Nations Office on Drugs Crime. (2020). World wildlife crime report:
Trafficking in  protected  species. Retrieved  from  Vienna:
https://www.unodc.org/documents/data-and-
analysis/wildlife/2020/World_Wildlife_Report_2020_9July.pdf

260



Urban, M. C. (2015). Accelerating extinction risk from climate change. science,
348(6234), 571-573.

USAID. (2019). Vietnam tropical forest and biodiversity analysis (FAA 118 &119).
Retrieved from Washington, D.C..
https://pdf.usaid.gov/pdf_docs/PAOOWDQ9.pdf

Uusitalo, L. (2007). Advantages and challenges of Bayesian networks in environmental
modelling. Ecological Modelling, 203(3-4), 312-318.

Van Bavel, J. J., Mende-Siedlecki, P., Brady, W. J., & Reinero, D. A. (2016).
Contextual sensitivity in scientific reproducibility. Proceedings of the National
Academy of Sciences, 113(23), 6454-64509.

Van Dung, V., Giao, P. M., Chinh, N. N., Tuoc, D., Arctander, P., & MacKinnon, J.
(1993). A new species of living bovid from Vietnam. Nature, 363(6428), 443-
445,

Van Song, N. (2008). Wildlife trading in Vietnam: situation, causes, and solutions. The
Journal of Environment and Development, 17(2), 145-165.

Vehtari, A., & Gabry, J. (2019). Bayesian Stacking and Pseudo-BMA weights using
the loo package (Version loo 2.2.0). Retrieved from https://mc-
stan.org/loo/articles/loo2-weights.html

Vehtari, A., Gelman, A., & Gabry, J. (2017). Practical Bayesian model evaluation using
leave-one-out cross-validation and WAIC. Statistics and computing, 27(5),
1413-1432. doi:10.1007/s11222-016-9696-4

Verissimo, D. (2019). The past, present, and future of using social marketing to
conserve biodiversity. Social Marketing Quarterly, 25(1), 3-8.

Verissimo, D., Bianchessi, A., Arrivillaga, A., Cadiz, F. C., Mancao, R., & Green, K.
(2018). Does it work for biodiversity? Experiences and challenges in the
evaluation of social marketing campaigns. Social Marketing Quarterly, 24(1),
18-34.

Verissimo, D., Challender, D. W., & Nijman, V. (2012). Wildlife trade in Asia: start
with the consumer. Asian Journal of Conservation Biology, 1(2), 49-50.
Verissimo, D., Vieira, S., Monteiro, D., Hancock, J., & Nuno, A. (2020). Audience
research as a cornerstone of demand management interventions for illegal
wildlife products: Demarketing sea turtle meat and eggs. Conservation Science

and Practice, 2(3), e164.

Verissimo, D., & Wan, A. K. (2018). Characterizing efforts to reduce consumer
demand for wildlife products. Conservation Biology, 33(3), 623-633.

261



Vien, L. (2020). Tang trit, mua ban dong vat rirng bi xu phat 330 triéu déng. Thanh
Nién. https://thanhnien.vn/tang-tru-mua-ban-dong-vat-rung-bi-xu-phat-330-
trieu-dong-185998086.htm

Von Bertalanffy, L. (1973). The meaning of general system theory. In L. Von
Bertalanffy (Ed.), General system theory: Foundations, development,
applications (pp. 30-53). New York, NY: Braziller.

Vuong, Q.-H. (2018). The (ir)rational consideration of the cost of science in transition
economies. Nature Human Behaviour, 2, 5. doi:10.1038/s41562-017-0281-4

Vuong, Q.-H. (2020). Reform retractions to make them more transparent. Nature, 582,
149. doi:10.1038/d41586-020-01694-x

Vuong, Q.-H. (2021). Western monopoly of climate science is creating an eco-deficit
culture. Economy, Land & Climate Insight.

Vuong, Q.-H. (2022). A new theory of serendipity: Nature, emergence and mechanism.
Berlin: De Gruyter.

Vuong, Q.-H. (2022). The Kingfisher Story Collection. AISDL.

Vuong, Q.-H. (2023). Mindsponge Theory. Berlin: De Gruyter.

Vuong, Q.-H., Bui, Q.-K., La, V.-P., Vuong, T.-T., Ho, M.-T., Nguyen, H.-K. T., . ..
Ho, M.-T. (2019). Cultural evolution in Vietnam's early 20th century: A
Bayesian networks analysis of Hanoi Franco-Chinese house designs. Social
Sciences & Humanities Open, 1(1), 100001.

Vuong, Q.-H., Bui, Q.-K., La, V.-P., Vuong, T.-T., Nguyen, V.-H. T., Ho, M.-T., . ..
Ho, M.-T. (2018). Cultural additivity: behavioural insights from the interaction
of Confucianism, Buddhism and Taoism in folktales. Palgrave
Communications, 4, 143. doi:10.1057/s41599-018-0189-2

Vuong, Q.-H., Ho, M.-T., Nguyen, H.-K. T., Vuong, T.-T., Tran, T., Hoang, K.-L., ..
. La, V.-P. (2020). On how religions could accidentally incite lies and violence:
folktales as a cultural transmitter. Palgrave Communications, 6(1), 82.
doi:10.1057/s41599-020-0442-3

Vuong, Q.-H., Ho, M.-T., Nguyen, M.-H., Thang Hang, P., Vuong, T.-T., Khuc, Q., . .
. La, V.-P. (2021). On the environment-destructive probabilistic trends: a
perceptual and behavioral study on video game players. Technology in Society,
65, 101530. doi:10.1016/j.techsoc.2021.101530

Vuong, Q.-H., La, V.-P., Nguyen, M.-H., Ho, M.-T., Ho, M.-T., & Mantello, P. (2020).
Improving Bayesian statistics understanding in the age of Big Data with the
bayesvl R package. Software Impacts, 4, 100016.
d0i:10.1016/j.simpa.2020.100016

262



Vuong, Q.-H., La, V.-P., Nguyen, M.-H., Ho, M.-T., Tran, T., & Ho, M.-T. (2020).
Bayesian analysis for social data: A step-by-step protocol and interpretation.
MethodsX, 7, 100924. doi:10.1016/j.mex.2020.100924

Vuong, Q.-H., Le, T.-T., Khuc, Q. V., Nguyen, Q.-L., & Nguyen, M.-H. (2022).
Escaping from air pollution: Exploring the psychological mechanism behind
the emergence of internal migration intention among urban residents.
International Journal of Environmental Research and Public Health, 19(19),
12233.

Vuong, Q.-H., & Napier, N. K. (2014). Making creativity: the value of multiple filters
in the innovation process. International Journal of Transitions and Innovation
Systems, 3(4), 294-327.

Vuong, Q.-H., & Napier, N. K. (2015). Acculturation and global mindsponge: an
emerging market perspective. International Journal of Intercultural Relations,
49, 354-367.

Vuong, Q.-H., Nguyen, H. T. T., Pham, T.-H., Ho, M.-T., & Nguyen, M.-H. (2021).
Assessing the ideological homogeneity in entrepreneurial finance research by
highly cited publications. Humanities and Social Sciences Communications, 8,
110. doi:10.1057/s41599-021-00788-9

Vuong, Q.-H., Nguyen, M.-H., & La, V.-P. (2022a). The mindsponge and BMF
analytics for innovative thinking in social sciences and humanities. Berlin: De
Gruyter.

Vuong, Q.-H., Nguyen, M.-H., & La, V.-P. (2022b). Updated protocol for performing
BMF analytics using bayesvl. In Q.-H. Vuong, M.-H. Nguyen, & V.-P. La
(Eds.), The mindsponge and BMF analytics for innovative thinking in social
sciences and humanities (pp. 301-370). Berlin: De Gruyter.

Vuong, Q.-H., Nguyen, M.-H., & Le, T.-T. (2021a). Home scholarly culture, book
selection reason, and academic performance: Pathways to book reading interest
among secondary school students. European Journal of Investigation in Health,
Psychology and Education, 11(2), 468-495.
doi:https://doi.org/10.3390/ejihpe11020034

Vuong, Q.-H., Nguyen, M.-H., & Le, T.-T. (2021b). A mindsponge-based investigation
into the psycho-religious mechanism behind suicide attacks. Warsaw, Poland:
De Gruyter / Sciendo.

Vuong, Q. H. (2016). Impacts of geographical locations and sociocultural traits on the
Vietnamese entrepreneurship. SpringerPlus, 5(1), 1189.

263



Vuong, Q. H. (2021). The semiconducting principle of monetary and environmental
values exchange. Economics and Business Letters, 10(3), 284-290.
doi:10.17811/ebl.10.3.2021.284-290

Wagenmakers, E.-J., Marsman, M., Jamil, T., Ly, A., Verhagen, J., Love, J., . . .
Epskamp, S. (2018). Bayesian inference for psychology. Part I: Theoretical
advantages and practical ramifications. Psychonomic bulletin review, 25(1), 35-
57.

Wallach, A. D., Bekoff, M., Batavia, C., Nelson, M. P., & Ramp, D. (2018).
Summoning compassion to address the challenges of conservation.
Conservation Biology, 32(6), 1255-1265.

Walpole, M. J., & Goodwin, H. J. (2001). Local attitudes towards conservation and
tourism around Komodo National Park, Indonesia. Environmental
conservation, 160-166.

Walters, M. J. (2004). No easy way out. Conservation in Practice, 5(3), 20-25.

Wang, P.-W., & Jia, J.-B. (2012). Tourists’ willingness to pay for biodiversity
conservation and environment protection, Dalai Lake protected area:
Implications for entrance fee and sustainable management. Ocean and Coastal
Management, 62, 24-33.

Watson, J. E., Dudley, N., Segan, D. B., & Hockings, M. (2014). The performance and
potential of protected areas. Nature, 515(7525), 67-73.

Weaver, D. B. (2012). Psychographic insights from a South Carolina protected area.
Tourism management, 33(2), 371-379.

Whitelaw, P. A., King, B. E., & Tolkach, D. (2014). Protected areas, conservation and
tourism—financing the sustainable dream. Journal of Sustainable Tourism,
22(4), 584-603.

Whiting, L. S. (2008). Semi-structured interviews: Guidance for novice researchers.
Nursing Standard, 22(23).

Williams, S., Jones, J., Annewandter, R., & Gibbons, J. (2014). Cultivation can
increase harvesting pressure on overexploited plant populations. Ecological
Applications, 24(8), 2050-2062.

Wilson, E. O. (1988). Biodiversity. Washington, D.C.: National Academy Press.

Wood, E., Harsant, A., Dallimer, M., Cronin de Chavez, A., McEachan, R. R., &
Hassall, C. (2018). Not all green space is created equal: biodiversity predicts
psychological restorative benefits from urban green space. Frontiers in
Psychology, 9, 2320.

264



World Bank. (2021). Banking on Protected Areas : Promoting Sustainable Protected
Area Tourism to Benefit Local Economies. Retrieved from Washington, DC.:
https://openknowledge.worldbank.org/handle/10986/35737

World Bank Group. (2016). Analysis of International Funding to Tackle Illegal
Wildlife Trade. Retrieved from Washington, DC.:
https://openknowledge.worldbank.org/handle/10986/25340

World Health Organization. (2015). Biodiversity and health. Retrieved from
https://www.who.int/news-room/fact-sheets/detail/biodiversity-and-health

World Wildlife Fund. (2020). Living Planet Report 2020 - Bending the curve of
biodiversity loss. Retrieved from Gland, Switzerland:
https://livingplanet.panda.org/en-us/

Wright, L. T., Nancarrow, C., & Kwok, P. M. (2001). Food taste preferences and
cultural influences on consumption. British Food Journal.

Wourster, S. (2021). Creating a circular economy in the automotive industry: The
contribution of combining crowdsourcing and Delphi research. Sustainability,
13(12), 6762.

Wyler, L. S., & Sheikh, P. A. (2013). International illegal trade in wildlife: Threats
and U.S. policy. Retrieved from Washington:

Xu, Q., Cai, M., & Mackey, T. K. (2020). The illegal wildlife digital market: an
analysis of Chinese wildlife marketing and sale on Facebook. Environmental
conservation, 47(3), 206-212.

Yanagisawa, H., Kawamata, O., & Ueda, K. (2019). Modeling emotions associated
with novelty at variable uncertainty levels: A Bayesian approach. Frontiers in
Computational Neuroscience, 13, 2.

Zhang, L., & Yin, F. (2014). Wildlife consumption and conservation awareness in
China: a long way to go. Biodiversity and conservation, 23(9), 2371-2381.

Ziter, C. (2015). The biodiversity—ecosystem service relationship in urban areas: a
guantitative review. Oikos, 125(6), 761-768.

265



	1-4-2-1_61119602_RecordDissertationScreening
	61119602 DissertationFinal
	ADP9CD8.tmp
	Abstract


