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With the increase in the number of urbanwildlife, some residents feel anxious and
fearful due to the presence of wildlife in urban communities, even when there is
no direct physical conflict between them. This research aims to analyze the role
of citizen science in increasing residents’ tolerance towards urban wildlife. This
research takes the communities with the highest raccoon dog density in Shanghai
as the research sites. Forty respondents were selected from local community by
systematic sampling. Information was collected through semi-structured
interviews and participatory observation. This research used NVivo 12 for
thematic analyses. The research found that residents who did not participate
in citizen science tended to take crisis observation. They regard raccoon dogs as
dangerous wildlife and strictly monitor their behavior to prevent them from
causing harm to humans. Residents who are engaging in citizen science tend
to take scientific observations. They rationally and objectively record raccoon
dogs’ behavior, numbers, and distribution. Based on the experience of scientific
observation, residents who had participated in citizen science
anthropomorphically observed raccoon dogs in their daily lives and
established an emotional bond with them. This research found that citizen
science enhances residents’ tolerance towards urban wildlife by producing
knowledge and perceiving animal selfhood. In conclusion, this research
reveals the complex relationship between residents and wildlife in urban
communities by incorporating animals into sociological analysis.
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1 Introduction

As urban ecology is restored, more and more wildlife is returning to the cities and
becoming urban citizens. This “in-town” wildlife is gradually adapting to the urban
environment and becoming new neighbors in urban communities. Wildlife that has
adapted to and thrived in urban environments is defined as “urban wildlife.” (Adams,
2009) (Basak et al., 2022) For example, Nyctereutes procyonoides, also called the raccoon
dog, mainly lives in mountains, forests, wasteland grasslands near rivers, and bushes
(Mulder, 2012) (Duscher et al., 2017). The raccoon dog was once on the verge of extinction
in some parts of China due to environmental pollution and urban expansion (Diao et al.,
2022). The raccoon dog has been classified as a second-level protected wildlife in the
2021 Chinese National List of Key Protected Wildlife. Fortunately, as Shanghai’s ecology is
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restored, the raccoon dog population in Shanghai is growing. At the
end of 2020, raccoon dogs were found in at least 147 communities.
The raccoon dog population in Shanghai is estimated to be over
2,000 (Zhao et al., 2024).

The raccoon dog is docile and does not actively attack residents.
However, residents have a low tolerance towards them. In the past
5 years, residents’ complaints about raccoon dogs have increased
32 times (Diao et al., 2022). Of the hundreds of complaints, only one
was confirmed to be a raccoon dog attack on a resident. Most of the
complaints were that residents became fearful after seeing raccoon
dogs (Zhao et al., 2024) (Xuanyu and Xiaoyu, 2023). This means that
conflicts between residents and raccoon dogs are not as much of a
direct threat to the lives of residents from large wildlife such as wild
boars and wolves but cause residents to feel anxious and fearful
(Mech, 2017) (Komi and Nygren, 2023). Thus, managing raccoon
dogs may be more related to providing education and reducing
mental stress among residents. This requires incorporating the
human dimension into animal conservation and focusing on the
interaction between residents and raccoon dogs.

Unlike wildlife living in the wilderness, Donaldson (2011) define
urban wildlife living in neighborhoods as liminal animals and endow
them with resident identity. They point out that liminal animals
have similar rights and moral status to urban residents (Donaldson
and Kymlicka, 2011). This emphasizes that urban wildlife lives at the
interface between the artificial and natural environments. They are
neither fully part of the wild nor fully integrated into human society.
Resident identity hints at the possibility of their coexistence with
humans. To increase residents’ tolerance towards raccoon dogs, the
Shanghai government has implemented a citizen science project,
“The Raccoon Dog Census,” in collaboration with social
organizations and universities since 2019. The project is
conducted annually and involves recruiting residents to
understand the comprehensive distribution of raccoon dogs in
Shanghai. This citizen science project provides timely
information about raccoon dogs to provide a scientific basis for
management measures. It also enhances residents’ understanding of
raccoon dogs and reduces their fear (Zhao et al., 2024) (Xuanyu and
Xiaoyu, 2023). Therefore, this research selects resident-raccoon dog
coexistence as a case study to analyze citizen science on improving
residents’ tolerance towards urban wildlife.

1.1 Citizen science and resident-urban
wildlife relationships

As researchers have deepened their understanding of Resident-
urban wildlife relationships, the research focus has shifted from
conflict to coexistence (Wierucka et al., 2023) (Fletcher and
Toncheva, 2021) (Bhatia et al., 2020). Conflict refers to negative
interactions between residents and urban wildlife, such as destroying
urban landscapes and threats to residents’ lives (Schell et al., 2021)
(Baker and Timm, 2017). However, there are also positive
interactions between residents and urban wildlife (Chavez et al.,
2023) (Basak et al., 2022). For example, residents establish an
emotional bond with nature by observing wildlife (Ballantyne
et al., 2011). In addition, residents and urban wildlife influence
each other. While urban wildlife impacts the lives of residents,
residents also affect the lives and activities of urban wildlife (Pătru-

Stupariu et al., 2020). Based on these considerations, the researcher
opposes the conflict analysis framework and advocates a focus on
human-wildlife coexistence (Fletcher and Toncheva, 2021).

Turning from a conflict to a coexistence perspective requires
that researchers put Resident-urban wildlife relationships in the
context of a complex social-ecological system (Drake et al., 2021).
On the one hand, it is necessary to focus on the social, economic,
political, and cultural influences on Resident-urban wildlife
relationships (Fiorini et al., 2011) (Piana et al., 2024). On the
other hand, people’s encounters and experiences with wildlife
add to the complexity of resident-urban wildlife relationships
(Dandy et al., 2012) (Puri et al., 2024). Frank (2016) transcends
the binary division between coexistence and conflict and proposes
the concept of tolerance, which refers to the varying degrees of
acceptance that residents have towards wildlife living in areas close
to human communities (Frank, 2016).

Tolerance means that residents should learn to live with their
new neighbors. As Frank points out, the way people interact with
wildlife in urban communities is different from wildlife living in
uninhabited wilderness (Frank, 2016). For wildlife living in the
wilderness, people need to recognize their sovereignty over their
habitats and minimize interference with them (Donaldson and
Kymlicka, 2011). For living with urban wildlife, it is essential to
establish appropriate social norms for interactions between residents
and urban wildlife to facilitate the formation of multi-species cities
(Donaldson and Kymlicka, 2011) (Dandy et al., 2011).

How can we increase residents’ tolerance towards urban
wildlife? Some researchers have advocated the implementation of
citizen science to improve residents’ awareness of wildlife and to
encourage residents to participate in the protection and
management of urban wildlife (Phillips et al., 2019). Citizen
science refers to the public’s participation in scientific research in
various ways, including data collection, theory validation, and
knowledge spreading (Crain et al., 2014). Research on citizen
science’s role focuses on ecological and social effects (Bíl et al.,
2020) (Phillips et al., 2019). The environmental effect refers to the
positive impact of citizen science on biodiversity conservation,
pollution control, environmental risk monitoring. (Chandler
et al., 2017). The social impact refers to citizen science
promoting the popularization and practice of ecological
conservation and sustainable development (Phillips et al., 2021a).

What is the relationship between citizen science and residents’
tolerance towards urban wildlife? Some researchers found that
residents who participated in citizen science were able to learn
about scientific observation methods, gain a deeper understanding
of urban wildlife and their habitats, and increase their awareness and
action for urban wildlife conservation (Haklay et al., 2018) (Fritz
et al., 2017). Scientific observation refers to residents participating as
Citizen Scientists who can objectively observe wildlife, including
changes in the number of species, their distributional ranges, and
physiological activities (Zapponi et al., 2017). Observing wildlife can
enrich residents’ natural experiences, develop their emotional bond
with wildlife, and promote their tolerance towards wildlife
(Ganzevoort and van den Born, 2019) (Markowitz et al., 2013)
(Wilkins et al., 2019). Ganzevoort (2019) focused on residents’
subjective experiences when observing animals. He points out
that observers experience tremendous emotional responses when
discovering new species. Even if no new species are found, observing
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wildlife allows participants to learn about biodiversity and wildlife
knowledge and gain an unforgettable experience (Ganzevoort and
van den Born, 2019). Hobbs et al. implemented the Hedgehog
Project, which brought together researchers and volunteers to
track the movements of hedgehogs. By researching the subjective
experiences of the volunteers, Hobbs et al. (2016) found that
participation in the Hedgehog Project effectively enhanced the
volunteers’ connection with nature and wildlife and encouraged
them to observe and record wildlife more in their daily lives (Hobbs
and White, 2016).

Most researchers have only verified that scientific observation in
citizen science facilitates the coexistence between residents and
urban wildlife, but have yet to analyze the different dimensions
of observation in further depth. People’s wildlife observations
usually involve emotions, perceptions, and attitudes (Thiele,
1903) (Fleming et al., 1963). They also ignore various types of
observations other than scientific observations, such as daily
observations in daily life (Harden and Harden, 2013) (Williams,
2005). These observations complement scientific observations and
add to residents’ multidimensional understanding of urban wildlife.

1.2 Symbolic interactionism and wildlife
observation

Symbolic interactionism has been used only to explain the
process of symbolic communication in human societies, focusing
on how people construct and communicate meaning through
symbols (Carter and Fuller, 2015). Some symbolic interactionists
believe that interaction exists only between actors who have self-
awareness. Therefore, animals do not have self-awareness and
should not be considered by sociological research (Mead, 1934).
Until the beginning of the 21st century, some researchers broke the
traditional boundaries between human and non-human animals in
sociological research and began to emphasize that non-human
animals have a profound impact on human society (Carter and
Charles, 2018). Researchers have rethought the concept of selfhood,
unbound the selfhood from language ability, and suggested that the
animal’s selfhood can be understood through gestures and body
postures (Irvine, 2004). This indicates that by observing wildlife,
people can understand the behavioral patterns of these animals. This
not only reveals the role of wildlife in human society but also
deepens the understanding of human-wildlife relationships,
thereby pushing the boundaries of sociological research into the
non-human realm.

Wildlife observation refers to residents observing and recording
the behavior and habits of wildlife to understand their behavioral
patterns better (Edwards et al., 2022) (Edwards et al., 2021) (Waetjen
and Shilling, 2017). Marvin (2005) points out that humans observe
animals in various ways and for different purposes. These differing
methods of observation and perception not only imply distinct
relationships between humans and animals but also generate
these relationships (Marvin, 2005).

From an interactionist perspective, observation can be used as a
form of interaction to facilitate the understanding of animal
selfhood (Irvine, 2011). Zhang noted that humans and non-
human animals can follow a certain logic of visual
communication to break through the original species boundaries

between them (Zhang, 2020). Observation is one of the ways to
generate encounter value. Encounter value refers to various species
constantly shaping each other’s selfhood and behavior in the process
of encounter (Haraway, 2008). By observing urban wildlife near
their living areas, residents feel closer to nature and identify more
with the ecological and aesthetic value of wildlife (Basak et al., 2022).
Teel (2022) further argued that wildlife observation can alleviate
residents-urban wildlife conflict. Observing wildlife allows people to
reflect on their relationship with wildlife and change their negative
attitudes towards wildlife (Teel et al., 2022).

Wildlife observation can be divided into multiple dimensions.
Some researchers have pointed out that observation, as an
interaction strategy between actors, consists mainly of
understanding, emotions, attitudes, and actions (Heath, 1980)
(Wang, 2021) (Eberbach and Crowley, 2009). In this research,
“action” is subdivided into “naming” and “interaction” to
facilitate empirical analyses. Residents’ urban wildlife
observations have five dimensions: understanding, attitude,
emotion, naming, and interaction. The specific meanings of the
five dimensions are shown in Figure 1. In the following section, these
five dimensions will be used to analyze differences in the way
residents observe animals and thus explore how citizen science
can increase residents’ tolerance towards urban wildlife.

2 Methods

2.1 Research area

Since 2019, the Shanghai Forestry Department, Fudan
University, and the Shan Shui Conservation Centre have
conducted a citizen science project called “The Raccoon Dog
Census.” The main components of this citizen science project
were: firstly, recruiting residents to participate in a community
ecological survey, which calculated the average density of raccoon
dogs in Shanghai—secondly, installing more than 200 infrared
cameras in major parks to record information on raccoon dogs’
activity and provide data support for monitoring urban biodiversity
in Shanghai. Thirdly, conducting popular science campaigns to raise
residents’ awareness of raccoon dog conservation. This citizen
science project was listed in the “Global Case for Biodiversity
Conservation” at the 15th meeting of the Conference of the
Parties to the Convention on Biological Diversity (COP15).

In order to gain a deeper understanding of the interaction
between residents and raccoon dogs, this research chose the two
communities with the highest raccoon dog population densities as
the research area. According to Figure 2, Communities
Milannuoguidu and Yushanghai are located in the southwestern
part of Shanghai; both are close to the city park (Sheshan National
Forest Park) and have rich ecological resources. Use the letter M for
Community Milannuoguidu. Use the letter Yfor Community
Yushanghai. The density of raccoon dog populations in
communities M and Y was much higher than in other areas,
with four and five raccoon dogs per hectare, respectively (Zhao
et al., 2022) (Diao et al., 2022). This implies that residents in these
two communities are more likely to encounter raccoon dogs.
Therefore, these two communities were selected as research sites
for this research to gain insight into the coexistence between high-
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density raccoon dog populations and residents, as well as the
conflicts and challenges that may arise.

2.2 Respondents

A systematic sampling method was used to select 20 residents as
respondents from each of Community M and Community Y, ensuring
that the samples were both representative and comparable. Initially, we
numbered the dwellings in Community M and Y. Then, a dwelling was
selected at regular intervals according to a predetermined order. For each
selected dwelling, the head of the household was invited to participate in
the interview. If the head of household was absent or could not be
contacted, the next dwelling was selected as a replacement sample.

The data saturation method was used to determine the number of
respondents. The data saturation method means that the number of
respondents is continuously increased until the information provided

by the respondents begins to be repeated (Islam and Aldaihani, 2022).
Based on this method, a total of 40 respondents were selected for this
research. All respondents signed an informed consent form. The head of
the household was selected due to their comprehensive understanding
of the household’s activities and interactions, which ensured more
accurate and insightful data. The basic information of the
40 respondents can be found in Table 1. Despite the small sample
size, we ensured that the sample provided sufficient information based
on the inductive thematic saturation approach proposed by Saunders
et al. (2018) (Saunders et al., 2018).

To highlight the impact of citizen science on residents’
perceptions and behaviors, we divided the respondents into three
groups based on whether they participated in citizen science or not.
The first group consisted of 21 residents who did not participate in
citizen science, and the second group consisted of nine residents who
were participating in citizen science. The third group consists of
10 residents who participated in citizen science activities last year.

FIGURE 1
Five dimensions of observation.

FIGURE 2
Map of communities M and Y.
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Having completed the project, their experience has led them to
adopt different approaches to observing raccoon dogs compared to
those who have not participated in such activities.

Participant observation and semi-structured interviews were used
to collect data. We first went into the community and conducted
participatory observation for 2 months. During this period,
observations and recordings were made of residents’ reactions when
confronted with raccoon dogs. The observations were categorized into
raccoon dogs’ activities, residents’ actions, and raccoon dogs’ responses.
This categorization provides a comprehensive analysis of human-
animal coexistence in urban settings. The observation recording
table is organized into three main sections: raccoon dogs’ activity
characteristics, residents’ actions toward raccoon dogs and raccoon
dogs’ reactions to residents’ actions.

Secondly, we adopted a tracking interviewmethod for respondents.
The tracking interviewmethod was used to reconnect with respondents
after some time to collect data on their changes over a long period
(Euser et al., 2009). We chose two time points: July 2022 and July 2023.
In July 2022, the researcher interviewed the respondents. The second
group of respondents participated in citizen science ‘The Raccoon Dog
Census.’ This project ended in August 2022. In August 2023, we re-
contacted respondents to collect their feedback 1 year after the end of
the citizen science project.

All interviews lasted between 60 and 100 min. The interview is
structured around five key areas: Interactions with Raccoon Dogs:
Questions focus on the types and frequency of interactions residents
have with raccoon dogs. Emotions: Questions explore residents’
emotional responses to raccoon dogs. Attitudes: This section
investigates residents’ overall attitudes towards the presence of
raccoon dogs in their community. Actions: Questions address the
specific actions residents take when they encounter raccoon dogs,
such as feeding, shooing away. Future Expectations: This section
gathers residents’ expectations and suggestions for future
community actions or policy changes regarding raccoon dogs.
Specific interview questions can be found in Appendix 1.

2.3 Data analysis

Thematic analysis is a standard qualitative method used to
identify and explore themes and patterns in textual data,

providing substantial evidence for theoretical analyses (Clarke
and Braun, 2017) (Braun and Clarke, 2012). This research uses
thematic analysis to identify the most salient themes and their
significance and further explores the different ways of
observation and their impact on human-raccoon dog relationships.

NVivo is a professional qualitative research analysis tool that helps
researchers to conduct thematic analyses (Dhakal and Vivo, 2022).
NVivo has been widely used in the field of wildlife conservation. For
example, Cong (2014) utilized NVivo to analyze wildlife tourism
experiences with endangered species, specifically encounters with
giant pandas in Chengdu, China, demonstrating its effectiveness in
managing and coding qualitative data to uncover key themes and
insights (Cong et al., 2014). Similarly, Moshier (2019) employed
NVivo in their network analysis of a stakeholder community
combatting illegal wildlife trade, showcasing its ability to handle
complex qualitative data and enhance the transparency and rigor of
the analysis (Moshier et al., 2019).

The steps for NVivo to conduct thematic analysis are: Based on
previous literature, we identified five main nodes for our analysis:
“Understanding,” “Attitude,” “Emotion,” “Naming,” and
“Interaction.” Secondly, we performed automated text coding to
categorize the data into the appropriate nodes by NVivo. Each
parent node includes multiple dimensions representing different
aspects of the main theme. Specific information on text encoding
and nodes can be found in Table 2. The number following the code
indicates the number of responses for that code. Since a text may
contain rich meanings, it can respond to multiple codes
simultaneously (Edhlund and McDougall, 2018). Thus, each
code’s total number of occurrences may be more than 40.

To illustrate the differences in observationmethods among three
distinct groups, we will use R software to analyze the results of
thematic analysis. Through correlation analysis, we will examine the
differences in performance across various dimensions of observation
for each group.

3 Results

The results of the thematic analysis and correlation analysis are
summarized in Table 3. The Chi-square test results indicated
significant differences in observation methods across the three

TABLE 1 The basic information of respondents.

The basic information Number Percentage (%)

Age 18–30 13 32.5

30–45 11 27.5

46–60 9 22.5

60+ 7 17.5

Gender Female 22 55.0

Male 18 45.0

Participation in Citizen Science Projects Not Participated 21 52.5

Currently Participating 9 22.5

Participation completed and project closed 10 25.0
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groups, with Pearson Chi-square values being significant (p < 0.05).
The results show that different groups of respondents have various
tendencies in the five dimensions of observation. The following
section presents the results of the different groups of respondents.

3.1 Residents who did not participate in
citizen science

According to the results of Category 1A and 1B in Table 1, there
was little change in the experience of respondents who did not
participate in citizen science observing raccoon dogs. They tended to

regard raccoon dogs as the cause of the ecological crisis. The
expected behavior of raccoon dogs, such as feeding and
movement, is coded as hostile violence by respondents (86%).
This further exacerbated residents’ conflicts with raccoon dogs
and caused negative feelings (90%), Such as fear, hatred, and
anger. As the negative feelings accumulate, raccoon dogs are
labeled as beasts and vermin. These labels imply respondents’
perception of the raccoon dog’s character and behavior. For
example, “beast” highlights the raccoon dog’s wild, dangerous,
and uncontrollable wild nature.

Under the influence of negative emotions, most respondents
began to repel raccoon dogs (86%). Respondents see raccoon dogs as

TABLE 2 Nodes and code information of thematic analysis.

Node Node definitions Code Code definitions Cases

Understanding This dimension refers to the knowledge
and comprehension that individuals have

about wildlife

Violence Treating the normal biological behavior
of raccoon dogs as violence

“It is dangerous and very violent.”

Timidity Animals are very timid by nature “They are very timid and do not actively
attack people."

Naughtiness Animals are very naughty when they are
playing

“They are very naughty. They chase you
for the purpose of playing with you, not

attacking”

Anthropomorphically Attributing human characteristics or
behaviors to wildlife

“They share experiences through
gatherings."

Attitude This dimension encompasses the beliefs,
perceptions, and predispositions
individuals hold towards wildlife

Repulsion Raccoon dogs should not live in the city “They should be driven out of the city.”

Accept conditionally Under certain conditions, raccoon dogs
can live in specific spaces in the city

“They can live in the city as long as they
do not interfere with our lives."

Coexistence People and raccoon dogs can share any
urban space

“I’d like to share the public space of the
community with raccoons.”

Emotion This dimension involves the emotional
responses and feelings that wildlife evokes

in individuals

Negative Negative emotions such as fear, hatred,
and rejection

“We hate raccoons very much!"

Neutrality Remain objective, rational and avoid
emotional stress

“Both raccoons and humans are in the
ecosystem and neither can be

abandoned”

Positive Positive emotions such as affection and
excitement

“We are very fond of raccoons and
would love to welcome them to live in

our city.”

Naming This dimension relates to the linguistic and
categorical aspects of identifying and

labeling wildlife

Beasts The raccoon is seen as a beast that
destroys urban ecology

“They are beasts full of danger.”

Number Numbering of wildlife. Refers to the
population or quantity of wildlife

“To analyze the distribution of raccoons,
we marked each raccoon with a number"

Affectionate names Nicknames or terms of endearment
given to wildlife

“They are the stars of our
neighborhood.”

Interaction This dimension involves the nature and
quality of interactions between individuals

and wildlife

Avoid Avoiding encounters with raccoon dogs “If there are raccoons on one road, we
will change the road."

Relocation Removing raccoon dogs from the city to
the wilderness

“Control raccoons in a certain space and
do not allow them to go beyond the

demarcated boundaries”

Non-intervention Raccoon dogs are allowed to live in the
city, and they are asked to keep a distance
from the residents

“Keep your distance from raccoons
based on the principle of ‘no fear, no

feeding, no contact.”

Restrain one’s own
behavior

Controlling or modifying human actions
to avoid negatively impacting wildlife

“Don’t interfere with raccoon’s life to
satisfy your curiosity."

Care Rescuing and caring for injured raccoon
dogs

“Sending injured raccoons to wildlife
rescue centers”
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wildlife that “invade” the city and advocate sending them to the
wilderness away from the city. They aimed to increase the spatial
distance to avoid encounters between the residents and raccoon
dogs. This idea deprives raccoon dogs of the right to live in urban
spaces and precludes raccoon dogs from sharing urban areas
with residents.

In interactive practice, some respondents have taken the
initiative to avoid raccoon dogs (90%). Some other residents
have contacted the news media, hoping to draw the
government’s attention to relocate the raccoon dog (86%).
This means that respondents who did not participate in
citizen science tended to increase their distance from raccoon
dogs to create a safe and comfortable living environment
without them.

3.2 Respondents who are participating in
citizen science

To increase residents’ tolerance of raccoon dogs, the “Raccoon
Dog Census” citizen science invites residents to participate in the
scientific study of monitoring raccoon dogs. This citizen science
Project aims to make a comprehensive and objective observation of
the raccoon dog’s behavior by installing monitoring equipment and
trackers, collecting feces, and examining its geographical
distribution.

By observing the distribution of raccoon dogs, respondents
found that raccoon dogs are not violent but rather timid (78%).
They have observed that raccoon dog attacks are partly due to the
naughty nature of young raccoon dogs, not malicious attacks (22%).

TABLE 3 Results of thematic analysis and correlation analysis.

COUNT N[P]a Correlation Analysis

Respondents who
did not participate
in citizen science

Respondents who
are participating in
citizen science

Respondents who
have completed
citizen science

chi-
square
value

Pearson
correlation
coefficient

P-value

Understanding

Violence 18[0.86] 1[0.11] 0[0] 26.12 -0.76 <0.001

Timidity 2[0.10] 7[0.78] 7[0.70] 17.23 0.57 0.009

Naughtiness 0[0] 2[0.22] 8[0.80] 23.17 0.74 0.040

Anthropomorphically 0[0] 1[0.11] 9[0.90] 30.45 0.81 0.034

Attitude

Repulsion 18[0.86] 1[0.11] 0[0] 26.12 -0.75 <0.001

Accept conditionally 0[0] 7[0.78] 3[0.30] 20.51 0.39 0.044

Coexistence 0[0] 5[0.56] 9[0.90] 26.27 0.81 <0.001

Emotion

Negative 19[0.90] 1[0.11] 0[0] 20.21 -0.81 0.026

Neutrality 2[0.10] 8[0.89] 3[0.30] 18.13 0.29 <0.001

Positive 0[0] 0[0] 7[0.70] 25.45 0.70 <0.001

Naming

Beasts 19[0.90] 0[0] 0[0] 32.74 -0.82 0.005

Number 1[0.05] 8[0.89] 2[0.20] 22.74 0.27 <0.001

Affectionate names 0[0] 3[0.33] 9[0.90] 26.19 0.80 0.003

Interaction

Avoid 19[0.90] 0[0] 0[0] 32.74 -0.83 0.049

Relocation 18[0.86] 2[0.22] 0[0] 23.49 -0.75 <0.001

Non-intervention 0[0] 9[1.00] 4[0.40] 29.06 0.48 0.012

Restrain one’s own
behavior

0[0] 7[0.77] 7[0.70] 23.93 0.68 0.041

Care 0[0] 3[0.33] 9[0.90] 26.19 0.80 <0.001
aIn N [P], N is the number of respondents who chose the code. P represents the percentage of respondents who chose the code in the corresponding subgroups.
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Since scientific observation requires the production of accurate
and valid numerical records, they always keep objective and rational
to avoid excessive emotional involvement (89%). They use numbers
to name the raccoon dog (89%). Numerical naming ensures the
objectivity of observation and avoids excessive emotional
involvement.

By scientific observation, respondents found that the cause of the
conflict between residents and raccoon dogs is people’s wrong
behaviors, such as feeding and chasing them. Therefore, they
advocate planning the space for residents and raccoon dogs to
avoid frequent encounters with each other. They advocate
restraint in their behavior without feeding or touching raccoon
dogs (100%). Based on this understanding, respondents accepted
raccoon dogs conditionally (78%).

3.3 Respondents who have completed a
citizen science project

The experience of participating in citizen science has enabled
respondents to develop the habit of observing raccoon dogs in their
daily lives and to establish a positive emotional bond with them. The
results show that respondents who have participated in citizen
science interpret the raccoon dog group behavior
anthropomorphically (90%). Through anthropomorphism in
daily observation, they demonstrated a solid willingness to
coexist with raccoon dogs (90%).

Regarding emotion, they show positive feelings for raccoon dogs
(70%). Based on their affection for raccoon dogs, these residents call
raccoon dogs by affectionate names (90%), such as “little guy” and
“little star.” These names convey the friendly to raccoon dogs and
promote positive interactions between residents and raccoon dogs.
For example, they will restrain themselves from interfering with
raccoon dogs’ activities (70%) and care for injured raccoon
dogs (90%).

4 Discussion

4.1 Differences in various observation types

Each type of observation has five dimensions: understanding,
attitude, emotion, naming, and interaction. Respondents who did
not participate in citizen science tend to regard raccoon dogs as
dangerous wildlife, constantly observing their behavior. constantly
observing their behavior through a lens of caution and
apprehension. This perspective is reflected in their preference for
codes like ‘Violence’ (86%) and ‘Repulsion,’ (86%), indicating a
significant level of fear and discomfort. Their emphasis on ‘Negative
emotion’ (90%) and ‘Beasts’ (90%), suggests that they view raccoon
dogs more as threats or nuisances rather than as part of the
urban ecosystem.

Moreover, their inclination towards ‘Avoid’ (90%) and
‘Relocation’ (86%) codes indicates a desire to minimize contact
with the raccoon dogs, either by staying away from areas where the
animals are present or by supporting measures to relocate them.
This avoidance strategy underscores their discomfort and preference
for separation from the wildlife they perceive as hazardous. Based on

this, this study defines their method of observing raccoon dogs as
“crisis observation,” which refers to the way they observe these
animals with heightened vigilance and concern. They tend to view
raccoon dogs as dangerous wildlife, posing potential threats to
humans and the environment. Crisis observation reflects the
observers’ anxiety and preventive mindset, prioritizing how to
avoid contact with raccoon dogs and minimize their potential
impact on the community. This perspective is rooted not only in
concerns for personal safety but also in considerations of ecological
balance and public health. For example, Michael (2022) found that
community residents’ fear of potential disease vectors often drives
them to take extreme preventive measures, thereby exacerbating
human-wildlife conflicts (Mahero et al., 2022).

Respondents who participated in citizen science tend to
systematically and objectively observed, recorded, and analyzed
the raccoon dog populations, distribution, and biological habits.
This research defines this type of observation as “scientific
observation.” They rationalize the activities of raccoon dogs
without fear. They focus more on the objectivity and accuracy of
their observations. They also try to apply their observations to
scientific research or conservation practices. This perspective is
reflected in their preference for codes like ‘Timidity’ (78%),
‘Accept conditionally’ (78%), ’ Neutrality’ (89%), ‘Non-
intervention’ (100%), and ‘Restrain one’s own behavior’ (77%).
The ‘Timidity code indicates that respondents prefer to observe
from a distance without disturbing the animals, demonstrating
respect for their space and minimizing potential risks. The
‘Accept Conditionally’ code indicates that respondents are willing
to tolerate the presence of raccoon dogs under specific conditions.
The ‘Neutrality’ code represents an unbiased and objective stance
towards raccoon dogs. Respondents highlights the importance of
impartial observation and study, free from preconceived notions or
emotional biases. The ‘Non-intervention’ and ‘Restrain one’s own
behavior’ code highlights a preference for minimal human
interference in the lives of raccoon dogs. Respondents believe
that raccoon dogs should be allowed to live and behave naturally
without human intervention unless absolutely necessary.

Scientific observation as defined in this study aligns with
findings from previous research on citizen science practices. For
instance, Brown (2019) emphasize that citizen scientists often
contribute to biodiversity monitoring by collecting high-quality
data that can be used for ecological research and conservation
efforts (Brown and Williams, 2019). By engaging in scientific
observation, citizen scientists help fill these gaps, providing
essential information that can inform policy decisions and
conservation strategies (McKinley et al., 2017).

Respondents who had participated in citizen science are more
likely to prefer codes ‘Naughtiness’ (80%), ‘Anthropomorphically’
(90%), ‘Coexistence’ (90%), ‘Positive’ (70%), ‘Affectionate names’
(90%), ‘Non-intervention’ (100%), ‘Care’ (90%). These codes reflect
a more empathetic and integrative approach to observing and
interacting with raccoon dogs, indicating a deeper sense of
connection and understanding between humans and wildlife.
They observed and understood raccoon dogs’ behavior through
anthropomorphism and developed positive emotions. For example,
the residents noticed that several raccoon dogs often gather at night
to play and frolic in the park. They chase and nip at each other,
appearing to be quite joyful. Observing this scene, the residents felt
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that these raccoon dogs resembled a group of children at play. They
would laugh and say, “Look, these little guys are having a party
again!” They even created dialogues and storylines for the raccoon
dogs, saying things like, “This one must be their ‘leader,’ guiding
everyone in their play, while that lively one is probably the
‘troublemaker.’" It can be seen that anthropomorphic
observations are more focused on individual subjective feelings
and emotional experiences than scientific observations.

Anthropomorphic observations often lead to the development
of affectionate feelings and a sense of kinship with the observed
animals (Weik von Mossner, 2018). This approach can enhance the
observer’s interest and involvement in wildlife conservation effort.
The example of residents watching raccoon dogs play in the park
illustrates this well. By interpreting the raccoon dogs’ playful
interactions as similar to children’s games, residents not only
find joy in the observation but also develop a protective and
caring attitude towards the animals. They see the raccoon dogs
as individuals with personalities and social structures, which
humanizes them and strengthens the bond between humans
and wildlife.

Based on the analysis results, this research divides observation
into three categories: scientific, crisis and anthropomorphic
observation (Table 4). Crisis observation refers to a method of
observing wildlife through a lens of heightened vigilance and
concern, often stemming from perceived threats or nuisances
posed by the animals. Their observations are driven by anxiety
and a desire to minimize contact with the animals. This perspective
often leads to support for measures aimed at reducing raccoon dog
populations or relocating them away from human habitats. Scientific
observation is characterized by systematic, objective, and data-
driven approaches. Respondents who engage in scientific
observation tend to focus on the accuracy and reliability of their
observations, often aiming to contribute to scientific research or
conservation efforts. For example, citizen scientists meticulously
document the raccoon dogs’ activities, utilizing rigorous
methodologies to record their findings, which can then be used
to inform ecological studies and conservation strategies.
Anthropomorphic observation involves attributing human traits,
emotions, and behaviors to raccoon dogs, leading to empathetic and

integrative interactions. They assign human characteristics or
emotions to wildlife in their observations to get a closer feel of
the wildlife’s state of life and emotional expression. This approach
encourages a compassionate attitude and a willingness to coexist
with the wildlife.

4.2 The positive role of citizen science in
resident-urban wildlife relationships

The results of the analyses indicate that participants could not
only take scientific observations to interact rationally and objectively
with raccoon dogs during their participation in the citizen science
Project. They could also continue to observe raccoon dogs in an
anthropomorphic way after the project and establish a positive
emotional bond with them. This indicates that there are two
paths for the positive effect of citizen science on Resident-urban
wildlife relationships: knowledge production and animal selfhood
interpretation.

Knowledge production is when participants in citizen science
share their scientific observation data and work together to
analyze and interpret them, thereby generating new scientific
knowledge (Alvarado et al., 2020) (Giardullo, 2023) (Phillips
et al., 2021b). This process of knowledge production not only
promotes public participation in scientific research and the
propagation of scientific Knowledge but also helps participants
improve their rational knowledge of wildlife and ecology
(Vallabh et al., 2016) (López et al., 2020). As found in this
research, Knowledge gained in citizen science could be used to
change reality by directing residents’ actions. Based on the
Knowledge produced by scientific observation, people have
acquired the concept of “no fear, no feeding, no touch.” In
addition, the data collected from the scientific observation was
incorporated into the data platform and made available to all
participants and related organizations to help people make
decisions. This allows the public to be invited to discuss the
issue of resident-wildlife conflict and to have their voices heard.
This will ensure the solutions are backed by scientific Knowledge
and public support. Based on the Knowledge generated by

TABLE 4 Residents’ various observations of wildlife.

Types of
observations

Definitions Characteristics

Crisis Observation Observations made in response to a perceived or actual threat or emergency involving
wildlife

• Triggered by unusual or dangerous situations

• Often urgent and reactionary

• Focus on immediate impact and mitigation efforts

Scientific Observation Systematic and methodical observation of wildlife aimed at gathering empirical data
and understanding ecological processes

• Use of scientific methods and tools

• Objective and data-driven

• Focus on species behavior, population dynamics,
and ecological impact

Anthropomorphic
Observation

Attributing human characteristics, emotions, and intentions to wildlife, often based on
personal feelings and cultural narratives

• Subjective and based on personal interpretation

• Emotional and imaginative

• Influenced by cultural stories and personal
experiences
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scientific observations, participants acquired the principle of “no
fear, no feed, no touch.” In addition, the data collected from the
scientific observations were incorporated into a data platform
that was made available to all participants to help people make
decisions. This will ensure that solutions are supported by
scientific Knowledge and residents.

Animal selfhood interpretation means changing attitudes
towards wildlife by integrating animal selfhood into cultural
relationships in an anthropomorphic way (Irvine, 2004). Some
researchers have previously criticized anthropomorphism as an
anthropocentric perspective on animals, which makes people’s
view of animals full of emotion and uncertainty (Weitzenfeld and
Joy, 2014). Critical anthropomorphism can be developed if
anthropomorphism is viewed from an interactive perspective
(Karlsson, 2012). Critical anthropomorphism means using
cognitive, intuitive, emotional, and detailed behavioral
explanations to represent animal selfhood based on considering
the differences between species (Burghardt, 2016). This perspective
enables a deeper understanding of the behavior and psychology of
animals, thus promoting better protection and respect for their
living space and rights.

Irvine divides animal selfhood into four levels: agency,
coherence, affectivity, and self-history (Irene, 2008). Agency
means that animals are self-aware of their actions (Špinka, 2019).
Respondents recognize that raccoon dogs have social and
educational actions in addition to predatory actions. Coherence
means that animals have relatively fixed self-boundaries that ensure
the stability of behavior in different times and spaces (Budd, 1993)
(Libby and Eibach, 2011), as respondents use names to express the
uniformity of animal selfhood. They call raccoon dogs “little guys”
and “little stars” to show that raccoon dogs have a friendly
figuration. Affectivity refers to the ability of animals to
experience and express different types of emotions. Markowitz
found that building an emotional bond with wildlife by
understanding their emotions increases the acceptance of multi-
species cities (Markowitz et al., 2013). Respondents appreciate the
raccoon dog’s maternal love in their behavior of protecting their
offspring. Self-history refers to the continuity of animal selfhood
(Irvine, 2004). Past actions and emotions are integrated into
selfhood and preserved in a relatively stable relationship between
humans and non-human animals. As The respondents gave raccoon
dogs the identity of neighbors based on their experience of living
harmoniously with raccoon dogs. In short, Haraway refers to this
human-wildlife interaction that mutually shapes selfhoods and
behaviors as “encounter value.” When residents encounter urban
wildlife in the community, the " encounter value” is reflected in
residents building close relationships with urban wildlife by
observing them.

It is worth noting that despite the small sample size of this
research, we aimed to explore new areas and provide initial insights
for future research. Prospectively, more extensive quantitative
investigations will be conducted to analyze data from larger
samples and provide more robust causal explanations.
Quantitative analyses based on large samples are expected to
improve the reliability and generalizability of the findings.

5 Conclusion

In the 1980s, the “posthuman” trend re-examined and
reinterpreted the relationship between human and non-human
animals based on questioning anthropocentrism and humanism.
Non-human animals began to enter the field of sociological research.
From an interactionist perspective, the observation towards animals
can be seen as a form of interaction. This research found that
observation towards raccoon dogs can be used to communicate and
promote understanding of them. This can help residents find a
balance between interfering with raccoon dogs’ activities and leaving
them alone.

This research first classified observations into five dimensions:
understanding, emotion, attitude, and actions. This research
classified the respondents’ observations towards raccoon dogs
into three categories based on their different manifestations of
five dimensions: crisis observations, scientific observations, and
anthropomorphic observations. Crisis observation refers to
residents viewing the presence of urban wildlife as a sign of
threat or insecurity and strictly monitoring their behavior to
prevent them from causing harm to humans. Citizen science
facilitates the development of scientific and anthropomorphic
observations. In participating in citizen science, residents
rationally and objectively record raccoon dog populations,
distribution, and behavior and improve their scientific
understanding and knowledge of the raccoon dog, i.e., “scientific
observation.” At the end of the citizen science, residents can give
human characteristics or emotions to urban wildlife, thus getting a
closer feel of the urban wildlife’s lifestyles and emotional expression,
i.e., “anthropomorphic observation.”

This research further found that citizen science can increase
residents’ tolerance towards urban wildlife in terms of both
knowledge production and animal selfhood interpretation. On
the one hand, residents participating in citizen science can gain
scientific knowledge about urban wildlife. This scientific knowledge
helps increase residents’ awareness of the urban ecosystem and
enhances their understanding of and respect for urban wildlife. On
the other hand, residents could continue their observations and
recordings in their daily lives after the citizen science project was
over and put more personal concepts and emotions into
anthropomorphic interpretations of the urban wildlife’s
behaviors. They understood the selfhood of urban wildlife they
were observing and facilitated the formation of a positive emotional
bond with urban wildlife.

In conclusion, this research views observation as a form of
interaction, including resident-urban wildlife interactions in
sociological research. This helps researchers analyze the influence
of urban wildlife on society, reflect on existing sociological concepts,
and improve their understanding of humans.
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