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Abstract
Urban humans and biodiversity-related concepts are interacting with each other
in many negative and positive ways. The biodiversity provides a wide array of
provision and cultural-ecological services to urban residents, but it is being over-
exploited to the point of crisis. The crisis is largely driven by the expanding
illegal wildlife trade in developing countries with a high urbanization rate and
biodiversity level like Vietnam. While supply-side measures are ineffective in
reducing biodiversity loss, researchers have suggested demand#2;side measures
as supplements, such as social marketing campaigns and law enforcement in
urban areas. Moreover, urban residents are also potential visitors to urban
public parks and national parks, which helps generate finance for biodiversity
preservation and conservation in those places. Understanding how urban resi-
dents’ perceptions towards biodiversity and biodiversity-related behaviors can
help improve the effectiveness of conservation efforts and sustainable urban
development. Thus, this article presents a data set of 535 urban residents’
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 mo-
tivations, 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 urban residents
through effective public communication and policymaking
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ABSTRACT
Urban humans and biodiversity-related concepts interact in many negative and
positive ways. Biodiversity provides a wide array of provisioning and cultural-
ecological services to urban residents, but it is being overexploited to the point
of crisis. This crisis is largely driven by the expanding illegal wildlife trade in
developing countries with high urbanization rates and biodiversity levels, such
as Vietnam.

While supply-side measures have proven ineffective in reducing biodiversity loss,
researchers have suggested demand-side measures as supplements, such as social
marketing campaigns and law enforcement in urban areas. Moreover, urban
residents are potential visitors to urban public parks and national parks, which
helps generate finance for biodiversity preservation and conservation in those
places. Understanding urban residents’ perceptions toward biodiversity and
their biodiversity-related behaviors can improve the effectiveness of conservation
efforts and sustainable urban development.

Thus, this article presents a dataset of 535 urban residents’ wildlife consumption
behaviors, multifaceted perceptions and interactions with biodiversity-related
concepts, and nature-based recreation demand. The dataset is constructed
with six major categories: 1) wildlife product consumption, 2) general biodi-
versity perceptions, 3) biodiversity at home and neighborhood, 4) public park
visitation and motivations, 5) national park visitation and motivations, and 6)
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socio-demographic profiles. These resources are expected to support researchers
in enriching the sparse literature regarding the role of urban residents in bio-
diversity conservation and preservation, and to help policymakers find insights
for building an “eco-surplus culture” among urban residents through effective
public communication and policymaking.

Corresponding author: Minh-Hoang Nguyen (Email: ng19m6tk@apu.ac.jp;
hoang.nguyenminh@phenikaa-uni.edu.vn; ORCID: 0000-0002-7520-3844).

1. INTRODUCTION
Biodiversity loss is happening at an unprecedented rate. Since 1970, the pop-
ulation sizes of mammals, fish, birds, amphibians, and reptiles have declined
rapidly by 68% on average [1]. The Intergovernmental Science-Policy Platform
on Biodiversity and Ecosystem Services (IPBES) reports that around 1 million
species are threatened with extinction [2]. Among 35 biodiversity hotspots, the
Indo-Burma hotspot ranks among the five most threatened places, with only 5%
of natural habitat remaining and the highest human population compared to
other hotspots [3]. Located in Indo-Burma, Vietnam’s rate of endemic species
disappearance is also alarming. In particular, the 2007 Vietnam Red List iden-
tified 882 threatened and endangered species (418 animals and 464 plants),
representing a 22.33% increase (161 species) compared to the first Vietnam Red
List published in 1992 [4].

The interactions between urban ecosystems and biodiversity are multiplex, as
are the relationships between urban humans and biodiversity-related concepts.
While urban residents’ demand for wildlife products is one major cause of bio-
diversity loss, the associations between biodiversity-related concepts and the
human urban ecosystem require further research to improve not only urban
people’s quality of life and education but also to facilitate biodiversity preser-
vation and conservation. This data descriptor therefore presents a dataset of
multifaceted interactions between urban residents and biodiversity-related con-
cepts in Vietnam—a highly urbanized developing country with rich biodiversity.
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 park), as well as
nature-based recreation demand.

To reduce the biodiversity loss rate, the Vietnamese government has demon-
strated strong commitment to biodiversity protection and conservation by im-
plementing national strategic plans, programs, and initiatives [5]. Conservation
of ecosystems, endangered, rare, and precious species and genetic resources is
one of the government’s main objectives. In particular, the government released
Decree 32/2006/ND-CP and Decree 82/2006/ND-CP to prohibit the harvest,
trade, use, and consumption of all protected species [6].
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However, efforts controlling the supply side of the wildlife trade network have
proven ineffective for several reasons [7, 8]: 1) slow and inadequate law en-
forcement and policy implementation, 2) insufficient resources for monitoring
and management, such as manpower, funding, and equipment, 3) corruption
among influential people, 4) conflicts between conservation initiatives and local
livelihoods, and 5) increasingly organized and expanding criminal networks.

Given these challenges, many scientists have suggested paying more attention
to tackling wildlife consumption demand, particularly among the middle class
in urban areas. Wildlife product consumption in Vietnamese urban areas is
prevalent for multiple purposes, such as traditional medicines (tiger bones, bear
bile, etc.) [9, 10], wild meat [11, 12], and pet keeping [13], but legal mecha-
nisms are still missing [12]. Social marketing campaigns have been suggested
as a potential method to reduce consumption demand for wildlife products or
redirect it to herbal substitutes [6, 14, 15]. Understanding how biodiversity per-
ceptions influence wildlife product consumption behaviors can help improve the
effectiveness of public communication and law implementation in urban areas.

Biodiversity-friendly environments are inextricably associated with sustainable
urban concepts and human well-being [16], as they provide a wide range of provi-
sioning and cultural ecosystem services, maintain human connection to nature,
increase aesthetic appreciation and inspiration, and improve physical and mental
health [17, 18, 19]. Given such benefits, international organizations and schol-
ars call for biodiversity conservation and preservation in cities for sustainability.
For example, the Intergovernmental Panel on Biodiversity and Ecosystem Ser-
vices and the United Nations Habitat call for integrating biodiversity notions
into human settlements [20, 21]. Opoku suggests that biodiversity conservation
needs to be an integral component of built environment policies and strategies
toward sustainable development [22]. Recognizing urban residents’ perceptions
and interactions with biodiversity is vital for gaining public acceptance and
support in developing biodiverse urban environments, specifically in residential
areas and public parks [23, 24].

Nature-based recreation is another concept through which biodiversity-related
concepts and urban residents can be closely linked. Nature-based recreation
is defined as “all forms of leisure that rely on the natural environment” [25].
As “nature” refers to any outdoor areas with greenery or natural features, ur-
ban residents’ demand for nature-based recreation can be met through urban
green spaces (e.g., public parks, gardens, or neighborhoods) and protected area
visits [26]. Urban public parks are cohabitation places between city dwellers
and nature, whereas protected areas are designated for conservation and nature-
based tourism. High biodiversity levels in urban public parks and protected
areas positively influence visitors’ psychological well-being [19, 26, 27, 28]. In
return, increasing demand for nature-based recreation might generate sustain-
able finance for biodiversity conservation in protected areas and preservation in
urban public parks [29, 30].
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Illustrative Data Analysis
To demonstrate the dataset’s utility, we conducted a Bayesian analysis examin-
ing factors influencing agreement with illegal wildlife consumption prohibition.
The analysis proceeded as follows:

# Data preparation
keeps <- c("Gender", "Age", "Education", "Income", "WildConsProhibi",

"GoodDiversityLoss", "EconomicGrowthLoss")
data1 <- data1[keeps]
data1 <- na.omit(data1)

# Package loading
library(bayesvl)
library(cowplot)

# Model construction
model <- bayesvl()
model <- bvl_{addNode}(model, "WildConsProhibi", "binom")
model <- bvl_{addNode}(model, "Gender", "binom")
model <- bvl_{addNode}(model, "Age", "norm")
model <- bvl_{addNode}(model, "Education", "norm")
model <- bvl_{addNode}(model, "Income", "norm")
model <- bvl_{addNode}(model, "GoodDiversityLoss", "norm")
model <- bvl_{addNode}(model, "EconomicGrowthLoss", "norm")

model <- bvl_{addArc}(model, "Gender", "WildConsProhibi", "slope")
model <- bvl_{addArc}(model, "Age", "WildConsProhibi", "slope")
model <- bvl_{addArc}(model, "Education", "WildConsProhibi", "slope")
model <- bvl_{addArc}(model, "Income", "WildConsProhibi", "slope")
model <- bvl_{addArc}(model, "GoodDiversityLoss", "WildConsProhibi", "slope")
model <- bvl_{addArc}(model, "EconomicGrowthLoss", "WildConsProhibi", "slope")

# Stan code generation
model_{string} <- bvl_{model2Stan}(model)
cat(model_{string})

# Model Fit
model <- bvl_{modelFit}(model, data1, warmup = 2000, iter = 5000, chains = 4, cores = 4)
summary(model)

The simulated results are shown in Table 7 . When employing Bayesian analysis,
diagnosing the convergence of Markov chains is fundamental. This can be per-
formed using two basic statistics: effective sample size (n_{eff}) and Gelman
shrink factor (Rhat). If the n_{eff} value is larger than 1,000 and the Rhat
value equals 1, the model’s Markov chains can be deemed well-convergent and
the estimations reliable. Here, all parameters’ n_{eff} and Rhat values meet

chinarxiv.org/items/chinaxiv-202211.00200 Machine Translation

https://chinarxiv.org/items/chinaxiv-202211.00200


these criteria.

Table 7. Estimated posterior coefficients.

Parameters Mean Standard deviation n_{eff} Rhat
Constant
Gender
Education
Income
GoodDiversityLoss
EconomicGrowthLoss

Using diagnostic statistics alone is insufficient; visual diagnoses through trace
plots, Gelman plots, and autocorrelation plots are also required. The trace plots
in Figure 2 [Figure 2: see original paper] show “healthy” and stationary pat-
terns of Markov chains, confirming convergence. In the Gelman plots, shrink
factor values drop rapidly to 1 during the warm-up period (before the 2,000th
iteration), while autocorrelation levels in autocorrelation plots decline to 0 after
a certain lag (Figures A1 and A2). Both signals indicate that the Markov chain
central limit theorem holds, making the simulated results reliable for interpre-
tation.

The simulated results show that Gender, Education, and Income positively in-
fluenced the probability of agreeing that illegal wildlife consumption prohibition
is a preventive measure of biodiversity loss (�Gender = 0.78 and sGender = 0.65;
�Education = 0.63 and sEducation = 0.42; �Income = 0.15 and sIncome = 0.25),
but Age did not (�Age = 0.00 and sAge = 0.03). When plotting the probability
distributions of parameters, we see that almost entire distributions of Gender
and Education are located on the positive side of the x-axis, indicating reli-
able positive associations between Gender, Education, and WildConsProhibi.
For Income, a certain proportion of the distribution still lies on the negative
side, making its positive association with WildConsProhibi less reliable than
the other two.

Apart from socio-demographic factors, I also found positive associations be-
tween perceptions about the consequences of biodiversity loss and agreement
that wildlife consumption prohibition is a preventive measure. Specifically,
respondents who thought that loss of daily product variety and loss of eco-
nomic growth are consequences of biodiversity loss were more likely to consider
wildlife consumption prohibition a preventive measure (�GoodDiversityLoss =
0.87 and sGoodDiversityLoss = 0.44; �EconomicGrowthLoss = 0.98 and sEco-
nomicGrowthLoss = 0.46). In Figures 3A and 3B, their probability distributions
are almost completely located on the positive side of the x-axis, implying high
reliability of these associations.

Figure 2. Trace plots.
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Figure 3 [Figure 3: see original paper]. Probability distributions of poste-
rior coefficients (A–Interval plot, B–Density plot).

The following code snippet was used for visualization:

# Figure 1 visualization
bvl_{bnPlot}(model)

# Figure 2 visualization
bvl_{plotTrace}(model)

# Figure A1 visualization
bvl_{plotGelmans}(model, NULL, 3, 3)

# Figure A2 visualization
bvl_{plotAcfs}(model, NULL, 3, 3)

# Figures 3A and 3B visualization
Distribution_1 <- bvl_{plotIntervals}(model,

c("b_{{{Gender}}_{{WildConsProhibi}}}", "b_{{{Age}}_{{WildConsProhibi}}}",
"b_{{{Education}}_{{WildConsProhibi}}}", "b_{{{Income}}_{{WildConsProhibi}}}",
"b_{{{GoodDiversityLoss}}_{{WildConsProhibi}}}",
"b_{{{EconomicGrowthLoss}}_{{WildConsProhibi}}}")) + theme_{bw}()

Distribution_2 <- bvl_{plotDensity}(model,
c("b_{{{Gender}}_{{WildConsProhibi}}}", "b_{{{Age}}_{{WildConsProhibi}}}",

"b_{{{Education}}_{{WildConsProhibi}}}", "b_{{{Income}}_{{WildConsProhibi}}}",
"b_{{{GoodDiversityLoss}}_{{WildConsProhibi}}}",
"b_{{{EconomicGrowthLoss}}_{{WildConsProhibi}}}")) + theme_{bw}()

plot_{grid}(Distribution_1, Distribution_2, nrow = 2, labels = c('A', 'B'))

4. USAGE NOTES AND CONCLUSION
The current dataset provides resources for studying important aspects of inter-
actions between urban residents and biodiversity-related concepts, which are
currently lacking in the literature. Besides a stringent quality-check process,
the dataset was also employed to examine associations between agreement with
illegal wildlife consumption prohibition and perceived negative impacts of bio-
diversity loss for further validation. The results show that respondents who
perceived more negative effects of biodiversity loss on economic growth and
daily product variety were more likely to agree with illegal wildlife consumption
prohibition. This finding aligns with the Mindsponge mechanism, which stip-
ulates that an individual’s perceptions toward a specific matter are influenced
by their subjective cost-benefit judgment toward that matter [38, 39, 40]. Due
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to this consistency with theoretical assumptions, the dataset can be deemed
reliable for studying the socio-psychological aspects of the relationship between
urban humans and biodiversity-related concepts.

Several potential issues can be explored using this dataset. First, mitigating
demand for wildlife products among urban residents is crucial for reducing bio-
diversity loss. Raising urban residents’ awareness through social marketing cam-
paigns is a potential measure to achieve this target [6, 7]. Using the current
dataset to explore how biodiversity perceptions influence wildlife product con-
sumption behaviors might help improve the effectiveness and efficiency of public
communication campaigns and programs. Additionally, insights generated from
this dataset might contribute to biodiversity conservation-related legislation and
law enforcement in urban areas [12].

Second, researchers can investigate urban residents’ interactions with
biodiversity-related concepts across multiple green spaces: home, neighbor-
hood, urban public park, and national park. This can enrich literature in both
sustainable urban development and biodiversity conservation. For example,
planting and pet-keeping behaviors might be associated with willingness to
support planting projects in neighborhoods and public parks. Moreover, the
frequency of visiting national parks might be predicted by urban residents’ bio-
diversity perceptions, providing more insights for social marketing campaigns to
attract visitors. An increasing influx of visitors might help generate sustainable
finance for biodiversity conservation in national parks and preservation in
urban public parks [29, 30].

Additionally, this dataset helps reduce the cost of doing science for researchers
in developing countries with characteristics similar to Vietnam [41]: high urban-
ization rates and high biodiversity levels (e.g., being located in a biodiversity
hotspot). Within an academic setting with high competition and limited re-
sources, not only researchers from developing countries but also young scholars
in developed countries can capitalize on this dataset to develop new hypothe-
ses and test their assumptions regarding relationships between urban humans
and biodiversity-related concepts [42]. Making the dataset open also enhances
transparency and facilitates open review and dialogue among researchers [43].

In summary, the dataset was systematically designed, collected, and validated to
explore interactions between urban residents and biodiversity-related concepts.
Thus, researchers can use the dataset to enrich the sparse literature regarding
the role of urban residents in biodiversity conservation and preservation, and
policymakers can find insights for building an “eco-surplus culture” [44] among
urban residents through effective public communication and policymaking.
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APPENDIX A
Figure A1. Gelman plots.

Figure A2. Autocorrelation plots.
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