One Health 20 (2025) 101000

Contents lists available at ScienceDirect
\
o -
One Health

ELSEVIER journal homepage: www.elsevier.com/locate/onehlt

Tourists attitude change in wildlife consumption in and around protected

areas in China

Wenjuan Yang®, Qiu He?, Lu Wang®, Yafei Wang“, Wang Liao”, Wei Ji”, Yawen Zhang ¢,

Jie Chen® !

& Research Institute of Forestry Policy and Information, Chinese Academy of Forestry, Beijing 100091, China
Y Committee of Endangered Wildlife Conservation, Shanghai Wildlife Conservation Association, Shanghai 200065, China

€ School of Economics & Management, Beijing Forestry University, Beijing 100091, China

ARTICLE INFO ABSTRACT

Keywords: After the outbreak of COVID-19, China has taken a quick action and issued a ban on terrestrial wildlife con-
COVID-19 ) sumption. After 2 years’ implementation of the ban, the long effect of ban is a concern. In order to understand the
Wwildlife consumption public attitudes towards wildlife consumption and its change before and after the outbreak of the pandemic, the
Zhalong s .

Xishuanebanna study was conducted among tourists in Zhalong and Xishuangbanna nature reserves, where there has been news
China 8 on tourists consuming wildlife before the pandemic. A total of 348 valid questionnaires (128 in Zhalong and 220

in Xishuangbanna) were collected. The survey results show that collaborative actions coordinating strict
enforcement and publicity is the most critical factor affecting wildlife protection. The top two reasons why
tourists ceased consuming wildlife were wildlife consumption ban and fear of the zoonotic disease, while
extensive publicity was the determinant factor to the high perception of the strict enforcement and the risk of
zoonotic diseases caused by wildlife among tourists. And tourists have a higher sense of responsibility for wildlife
protection after the outbreak of the pandemic, more than 50 % tourists (61.9 % in Zhalong and 48.4 % in
Xishuangbanna) would like to take more proactive action than only refusing to buy wildlife, such as reporting to
authorities and dissuading others from buying when encountering illegal wildlife selling. However, it is found
that more efforts should be taken to enhance the tourists’ knowledge of wildlife and wildlife protection laws.
Even though about 90 % tourists know about the ban and other legislations on wildlife, about half of tourists
have no clear idea about the specific provisions. The knowledge about wildlife is even poorer, only about one
third of tourists surveyed gave 100 % correct answer to the questions about the species that are categorized as
wildlife and the wildlife that are permitted to be farmed and eat. Geography is found to have influences on
tourists’ law compliance and perception of wildlife protection. The tourists from the north show stronger
obedience to government requirements but have less knowledge of wildlife legislations, while those from the
south, who have the better knowledge of wildlife legislations, show a lower inclination (65.5 % in Xishuang-
banna) for the permanent ban on wildlife consumption. The tourists surveyed with higher education or employed
in wildlife-related sectors have cautious attitudes towards the complete and permanent ban and prefer to support
the science-based management of wildlife protection.

1. Introduction

After its outbreak in Wuhan, China in late 2019, COVID-19, a zoo-
notic disease was declared by the World Health Organization as a
pandemic [1]. While there is no concrete evidence that this coronavirus
of SARS-CoV-2 was harboured in and transmitted from wildlife, many
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studies suggest that bats, snakes or pangolins can be feasible carriers of
the closest viral strains [2]. This means that COVID-19 may be trans-
mitted from bats, snakes or pangolins through an intermediary wildlife
to humans [3]. In fact, in addition to COVID-19, emerging infectious
diseases around the world in recent years, such as Ebola, H5N1, SARS
and MERS, are all zoonotic diseases [4]. Studies have shown that the
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incidence of many zoonotic diseases is closely related to wildlife trade
[5]. As a result, the issue of “eating wildlife threatening public health”
has aroused great concerns around the world and triggered wide dis-
cussions on wildlife consumption, wildlife protection and the modifi-
cation of wildlife related laws and policies after the outbreak of the
pandemic.

As the first country in the world that recovers from the pandemic,
China has seen a heated public discussion on legislation modification for
wildlife protection [6,7]and the public-interest litigation against wild-
life crimes [8], which led to the ban on trading in wild-caught animals
for food and closing of wildlife farms and markets [7,9]. In this condi-
tion, the Standing Committee of the National People’s Congress adopted
on February 24,2020 the decision on cracking down on the illegal
trading of wildlife and eradicating the consumption of wildlife to protect
people’s lives and health, which states that it is illegal to consume
“terrestrial wildlife of important ecological, scientific and social values”
and other terrestrial wildlife, including those that are bred or reared in
captivity [10]. The decision actually prevents all the terrestrial wildlife
from being eaten as China Wildlife Protection Law has banned the eating
of wildlife under national protection, which are only 406 species. Be-
sides, the decision was quickly and strictly enforced and a large number
of wildlife breeding sites as well as wildlife markets were closed almost
overnight [11]. In this context, the most possible place to buy and
consume wildlife is where the wildlife is distributed. As most protected
areas are in remote region and used to be poverty-stricken area, local
communities have long history of dependence on wildlife for a living,
especially those that were not listed as protected wildlife before the
decision issued in 2020. Nearly all protected area are also the tourism
attractions except for the core protection area, and a large number of
tourists rushed in, making certain demands for wildlife consumption.
There were some reports on the wildlife killing and eating in and at the
proximity of protected area [12-14]. Therefore, if we want to know
whether people have changed attitudes and behaviors of wildlife con-
sumption after the outbreak of the pandemic and the ban, people around
protected areas are a key subject to study. And the people in and around
the protected areas can be generally divided into three categories, which
are the local villagers, the staff and the tourists. It was reported that local
villagers around protected areas have higher wildlife protection
awareness [15,16], and the staff of protected areas also have a very high
awareness of wildlife protection due to their responsibilities. So we as-
sume that tourists will be the most uncontrollable elements in the
supply-demand chain, and once the supply has been cut off, the demand
may be subdued or remain strong to trigger a hidden wildlife market
[17]. However, there are few reports on how the changed attitude and
behaviors of tourists contributes to the wildlife protection, and whether
the ban on wildlife trade and consumption really motivate the
decreasing wildlife consumption or have the effect of stimulating the
informal/underground wildlife trade.

Therefore, questionnaires were developed for tourists who visit
protected area to explore the external pressure from Zoonosis, the ban
on wildlife eating and corresponding punishments, which have been
caused by COVID-19 on their attitude towards wildlife consumption,
and how the change of attitude will be transitioned towards internalized
awareness and actions to protect wildlife. It is expected that the research
could provide inputs and references for policy modification and im-
provements in China.

2. Methods
2.1. Study areas

Most wildlife trade and consumption happen in the bordering areas,
so our study first identified Xishuangbanna National Nature Reserve,
which close to the border, as the study area. Zhalong is located in Hei-
longjiang Province, which sit at the utmost northern part of China. The
people there also have the habits of wildlife consumption because there
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were large dense forest and rich resources of wildlife before. In both
reserves, there were reports of tourists consuming wildlife around the
reserves before COVID-19.

Actually, due to the vast territory of China, people from the south
and the north (The southern and northern parts of China are separated
by the Qinling Mountains and Huaihe River line, which is the 0 °C
isotherm of China in January and the 800 ml isoprecipitation line) show
the large difference in lifestyles and diet structure. We also assumed that
tourists may generally take short trips during the pandemic, when
control measures would be adopted at any time as soon as there was
found a case of COVID-19, and most tourists come from the local
provinces and the region around the provinces.

Zhalong National Nature Reserve in Heilongjiang (Northeast China)
is an ideal area for large waterfowl such as cranes. The world-famous
Zhalong Wetland, which is the first in Asia, the fourth in the world
and the largest reed wetland in the world, is located there. In 1992, it
was listed by Ramsar as “Wetlands of International Importance”. Zha-
long Wetland is the largest breeding ground for red-crowned cranes in
the world. 6 out of thel5 crane species in the world could be found in
Zhalong, and more than 400 red-crowned cranes live in Zhalong
Wetland, more than 20 % of the total number of red-crowned cranes in
the world (less than 2000) (Fig. 1).

Xishuangbanna National Nature Reserve is located in Xishuangbanna
Dai Autonomous Prefecture in southern Yunnan (Southwest China). It
consists of five geographically unconnected sub-reserves, Mengyang,
Menglun, Mengla, Shangyong and Mangqian. It is a large-scale compre-
hensive nature reserve with the main purpose of protecting tropical
forest ecosystems and rare wildlife and plants. It is the largest original
tropical forest area in China with relatively complete preservation of
tropical forest ecosystem, with extremely rich biological resources
(Fig. 1).

2.2. Survey design

After a comprehensive review of literature on wildlife protection/
consumption, the questionnaire was developed composed of three parts.
The first part consists of the questions on the demographics of re-
spondents, such as gender, age, place of residence, education back-
ground, occupation, and religion. In the second part, there are three
questions on the knowledge regarding wildlife species. The third part,
which constitutes the core of the questionnaire, includes 14 questions
related to tourists’ attitudes towards wildlife consumption. The ques-
tionnaire includes a number of response formats, including dichoto-
mous, multiple choice, open-ended options, and Likert rating scales.

During the questionnaire survey, about 10 % of tourists (30 persons)
surveyed were randomly selected to have the semi-structure interview
under their consent. The participants interviewed spanned all the age
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Fig. 1. Locations of Zhalong National Nature Reserve and Xishuangbanna
National Nature Reserve.
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range, from the elderly to college students. The interview was mainly
concentrated on the reasons behind their changed attitudes towards the
wildlife eating after the outbreak of the pandemic, and the attitudes
towards the complete and permanent ban on wildlife consumption in the
context of human-wildlife conflicts, and the factors propelling them to
have more proactive actions for wildlife protection. In addition to
tourists, we also interviewed local villagers and staff working with the
two protected areas during the survey to see if any inquiry of how and
where to buy wildlife from tourists are observed. The interview results
are used in the discussion.

2.3. Informed consent

Participation in the survey and interview was strictly voluntary.
Before the participants filled out the questionnaire, the research team
would give them detailed background information about the purpose of
the survey, and explain that the confidentiality/anonymity of the par-
ticipants would be protected. Before the questions on the paper, we also
put a paragraph explaining the purpose and confidentiality information.
With the consent of the participants, the questionnaire survey was
officially started. The participants in this survey were all over 18 years
old.

2.4. Data collection

A preliminary pilot test was conducted in Beijing prior to the ques-
tionnaire survey. The results of the pilot study were discussed with ex-
perts in the field of wildlife protection, who reviewed and modified the
questionnaire.

We know that doing the survey among tourists in nature reserve is
difficult and may only have small portion of tourists agree to do the
survey. So in the survey we chose to invite tourists to take the survey for
ensuring the more gender, age and region balanced among the re-
spondents. In this way, we could ensure certain representatives.

A total of 386 questionnaires were collected in this study, including
137 in Zhalong National Nature Reserve and 249 in Xishuangbanna
National Nature Reserve. Questionnaires with incomplete information
and “common sense trap questions” were identified as invalid and
excluded from the analysis. After screening, a total of 348 effective
questionnaires were obtained, with an effective rate of 90.2 %.

2.5. Data analysis

The data were processed and analyzed using R-Studio, SPSS 21.0 and
Excel 2016. Descriptive statistics were used to summarize the data. We
used Excel to calculate demographic characteristics such as gender, age,
place of residence, education level, occupation, annual household in-
come, and religious beliefs. All results of variables were presented by the
format of frequency (%). The one-way analysis of variance and inde-
pendent sample t-test were applied to analyze the differences between
different demographic variables and wildlife awareness. Logit model
was used to analyze the factors influencing the attitude towards wildlife
legislation. A 95 % confidence interval was adopted in all analyses.

2.6. Some stipulating

About the dates. “before the pandemic”, “before the outbreak” and
“before COVID-19” in the manuscript refer to before Dec. 2019 when the
pandemic broke out in Wuhan. With the approval of the State Council,
the control measures for the pandemic were lifted On January 8, 2023
[18]. So “during the pandemic” refers to the time period between Dec.
2019 and January 2023. Meanwhile, “after the outbreak”, “after the
outbreak of the pandemic” and “after the outbreak of COVID-19” express
the same time period.

About the wildlife consumption. In a broad sense, “wildlife con-
sumption” may include food, medicine, pets and decorations, etc.
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However, our study focuses on food, so the “wildlife consumption” in
this manuscript is basically equivalent to wildlife eating.

3. Results
3.1. Participant characteristics
Among the participants, 46.3 % were male and 53.7 % were female,

with a male to female ratio of 0.86:1. In Xishuangbanna, the percentages
of male and female were 48.2 % and 51.8 %, respectively, while male

Table 1
Sociodemographic characteristics of participants.

All Zhalong Xishuangbanna P
(n= (n= (n = 220) value
348) 128)
Gender, n(%) 0.348
Male 161 55(43.0) 106(48.2)
(46.3)
Female 187 73(57.0) 114(51.8)
(53.7)
Age (years) , n(%) <0.05
Under 30 115 33(25.8) 82(37.3)
(33.1)
30-40 87 26(20.3) 61(27.7)
(25.0)
40-50 60 27(21.1) 33(15.0)
(17.2)
50-60 51 20(15.6) 31(14.1)
(14.7)
Over 60 35 22(17.2) 13(5.9)
(10.1)
Education background, n <0.05
(%)
Senior school and lower 151 73(57.0) 78(35.5)
(43.4)
Bachelor degree or above 197 55(43.0) 142(64.5)
(56.6)
Household registration 0.098
Rural population 106 46(35.9) 60(27.3)
(30.5)
Urban population 242 82(64.1) 160(72.7)
(69.5)
Ethnic, n(%) 0.057
Han 310 119 191(86.8)
(89.1) (93.0)
Minority 38 9(7.0) 29(13.2)
(10.9)
Religious believe, n(%) <0.05
Yes 44 9(7.0) 35(15.9)
(12.6)
No 304 119 185(84.1)
(87.4) (93.0)
Type of unit, n(%) <0.05
Corporation 92 24(18.8) 68(30.9)
(26.4)
Self-employed 74 37(28.9) 37(16.8)
(21.3)
Government office 50 7(5.5) 43(19.5)
(14.9)
Research organization 23(6.6) 12(9.4) 11(5.0)
and university
NGO 10(2.9) 10(4.5)
Freelance (including 99 48(37.5) 51(23.2)
unemployed) (28.5)
Annual household <0.05
income, n(%)
Within 100,000 131 72(56.3) 59(26.8)
(37.6)
100,000-200,000 125 43(33.6) 82(37.3)
(35.9)
200,000-500,000 65 11(8.6) 54(24.5)
(18.7)
500,000-1 million 20(5.8) 1(0.8) 19(8.6)
More than 1 million 7(2.0) 1(0.8) 6(2.7)
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and female tourists accounted for 43.0 % and 57.0 % in Zhalong
(Table 1).

In terms of age distribution, both Xishuangbanna and Zhalong have
the largest proportion of young tourists under the age of 30, i.e., 37.3 %
in Xishuangbanna and 25.8 % in Zhalong. There are more elderly
tourists over the age of 60 in Zhalong, accounting for 17.2 %, while the
elderly tourists in Xishuangbanna accounts for 5.9 %, much less than
those in Zhalong. The distribution of other age groups is more uniform.

In terms of education background of tourists, a significant difference
between Xishuangbanna and Zhalong is observed. 64.5 % of tourists in
Xishuangbanna have bachelor degree or above, while only 43.0 % of
tourists in Zhalong. This may be related to the fact that tourists in
Zhalong mainly consist of local people, with a larger proportion of
elderly people at that, while tourists in Xishuangbanna are dominated by
young people who are geographically diverse.

From the ethnic perspective, the ethnic minority tourists accounts for
10.9 %, which is close to the proportion of the ethnic population in the
total population of China (8.89 %), of which the ethnic minority tourists
in Xishuangbanna accounts for 13.2 % and 7.0 % in Zhalong. In terms of
religion, the proportion of tourists with religious belief in Xishuang-
banna is 15.9 %, while 7.0 % in Zhalong.

From the regional point of view, tourists in Xishuangbanna come
from 28 provinces in China, of which tourists from southwestern prov-
inces of Yunnan, Sichuan and Guizhou account for a largest proportion
at 26.3 %, followed by those from Guangdong, Jiangsu and Zhejiang
provinces (17.7 %) and from the four municipalities of Beijing, Tianjin,
Shanghai and Chongqing (16.0 %), while the remaining 40 % of tourists
are from the other 18 provinces. In Zhalong, tourists are mainly from 14
provinces in China, 57.8 % of which are from Heilongjiang Province
where Zhalong is located.

In terms of organization, a largest proportion of tourists (30.9 %) in
Xishuangbanna work in private company, followed by freelance and the
unemployed (23.2 %). In Zhalong, freelance and the unemployed is the
largest group, accounting for 37.5 %, followed by the self-employed
(28.9 %). In terms of occupation that they are engaged in, other in-
dustries account for the largest proportion, 31.4 % in Xishuangbanna
and 30.5 % in Zhalong, indicating that there are loopholes in the design
of the questionnaire on occupation distribution. The number of tourists
in primary industries such as agriculture, forestry and fisheries is 18.8 %
in Zhalong, which may result from the large proportion of forest and
farmland in Northeast China. In Xishuangbanna, the percentages of
tourists working in primary industry, public administration and IT
sector are similar, each accounting for about 10 % (Fig. 2).

3.2. Changes in attitudes and behaviors caused by Covid-19 and the ban

About 8.6 % of tourists in Zhalong and 9.5 % in Xishuangbanna
responded they had eaten wildlife before the pandemic. During the
pandemic, these tourists choose to stop or reduce the eating, but there is
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Fig. 2. The sectors where respondents are employed.
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a difference between tourists in Zhalong and Xishuangbanna. In Zha-
long, all the tourist who had eaten wildlife said that they haven’t eaten
wildlife any more, but 42.9 % of Xishuangbanna tourists who had eaten
wildlife (about 4.1 % of all tourists in Xishuangbanna) still eat after the
outbreak (see Fig. 3).

As for the reasons for wildlife consumption, there are obvious dif-
ference between Zhalong and Xishuangbanna. In Zhalong, 45.5 % of
tourists reflect that recommendation of local people is the most impor-
tant driver for them to eat, followed by good taste (27.3 %) and expe-
riencing novel things (27.3 %). In Xishuangbanna, 47.6 % answer that
they want to experience novel things as tourists for wildlife eating,
followed by local people’s recommendation (33.3 %) and good taste
(19.0 %) (see Fig. 3).

As for the reasons for not eating wildlife, 60.9 % of tourists in Zha-
long chose not to eat because they know there are “legislative re-
quirements on wildlife protection”, 25.2 % expressed that they have
“worries about zoonotic disease”, and 9.9 % chose “dislike the taste of
wildlife”. In Xishuangbanna, 45.8 % refuse to eat because of “legislative
requirements on wildlife protection”, 23.1 % choose “worries about
zoonotic disease”, and 25.8 % choose “dislike the taste of wildlife” (see
Fig. 4).

Before the pandemic, 0.8 % of tourists in Zhalong and 0 % in Xish-
uangbanna chose “will definitely buy”, and 5.5 % of tourists in Zhalong
while 2.7 % in Xishuangbanna chose “possibly buy” when encountering
illegal wildlife selling (See Table 2). Of these tourists, 85.7 % are con-
cerned about zoonotic diseases transmitted by wildlife during the
pandemic, and are aware that eating wildlife will increase the risk of
virus transmission, and they will not buy wildlife when they encounter
illegal wildlife selling in the future.

In the future, which means after the outbreak of the pandemin, when
encountering illegal wildlife selling, no one in the two protected areas
chose to buy, but there are significant differences in their actions. The
number of tourists in Xishuangbanna, who would like to refuse to buy
and also report it to authorities, is basically the same with those who
refuse to buy and also dissuade others not to buy (22.1 %), refuse to buy
but will not dissuade other (22.1 %), and ignore the sell (22.9 %).
However, more tourists would like to refuse to buy and report to au-
thorities in Zhalong, accounting for 42.1 % (See Table 2).

3.3. Knowing of wildlife legislation and concern for disease transmission

Regarding the knowing of Wildlife Protection Law and its provisions
on wildlife eating and trading, 45.3 % of tourists in Zhalong and 47.7 %
in Xishuangbanna “have a good knowing of the legislative re-
quirements”, 40.6 % in Zhalong and 45.0 % in Xishuangbanna “ have
some knowing about the specific provisions”. Only a small number of
tourists “have few knowing about the legislative requirements”, i.e.,
14.1 % in Zhalong and 7.3 % in Xishuangbanna (Fig. 5).

Tourist in both the nature reserves have different knowinig of
wildlife (Fig. 6, Table 3), In Zhalong, 40.6 % of tourists have a correct
knowing of all the wildlife listed in the questionnaire, while only 29.5 %
in Xishuangbanna can correctly identify that the animals listed all
belong to wildlife. 35.9 % of tourists in Xishuangbanna can correctly
identify less than 60 % of the wildlife listed, while only 14.8 % in
Zhalong. Most of the tourists (more than 70 %) have little problem to
identify that spot pythons, pangolin, wild yaks, wild camels, and Tibetan
antelope are wildlife, but fail to know that the commonly seen animals
like frog are also wildlife. Tourists in Zhalong generally (86.7 %) know
that roe deer is a wildlife, while less tourists in Xishuangbanna hold the
same conclusion (67.7 %). The tourists in the two nature reserves have
also different cognition of geckos. 65.6 % of the tourists in Zhalong think
that gecko is a wildlife species while only 47.7 % in Xishuangbanna
think so. Less tourist realize that frogs are wildlife, and only 38.6 % of
tourists in Xishuangbanna and 53.1 % in Zhalong have the correct
understanding.

In terms of wildlife that are listed by the Ministry of Agriculture of
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China as allowed to be captively bred and eaten, the tourists in both
Zhalong and Xishuangbanna have much different understandings. For
example, they have much similar capacity to identify the captive
breeding and eating of sika deer is permitted, 36.8 % in Xishuangbanna
and 39.8 % in Zhalong, respectively. But they have a significantly

different recognition of ostrich which is also allowed to bred and eaten,
and nearly half (49.1 %) of the tourists in Xishuangbanna answered
correctly, while only 32 % in Zhalong gave the correct answer. The
tourists visiting the two nature reserves have rather low recognition of
whooper swan and green peacock as the captively bred and eatable
wildlife. Regarding whooper swans, 28.1 % of the tourists in Zhalong
and 25.5 % in Xishuangbanna believe that whooper swans are allowed
to be raised in captivity and eaten. In Zhalong, 8.6 % of people think that
green peacocks are allowed to be raised, while 18.6 % hold the same
view in Xishuangbanna, showing a significant difference from Zhalong
(Table 4).

Due to the pandemic, the tourists in the two nature reserves have an
somehow obvious difference between their concerns about zoonotic
diseases brought by wildlife and their recognition of the outcomes of
eating wildlife. 92.8 % in Zhalong and 85.7 % in Xishuangbanna are
concerned about connections between the wildlife eating and zoonotic
disease, but about 95.0 % of the tourists in both places (94.4 % in
Zhalong and 95.3 % in Xishuangbanna) recognize that eating wildlife
may increase the risk of virus transmission (See Table 5).

3.4. Attitude towards legislative proposals

There is no big difference in the attitude towards the complete ban on
the trading and eating of wildlife. For their views on a complete ban on
the trading in wildlife and their products, 96.1 % of tourists in Zhalong
express their support to the proposals, 2.3 % disapprove and 1.6 % do
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Table 2
Actions of tourists when they encounter illegal wildlife selling in Zhalong and
Xishuangbanna before and after the COVID-19.

All(n Zhalong Xishuangbanna Significance
= 348) (n =128) (n = 220)
Actions before
the Pandemic <0.05
Definitely will 100.3) 100.8)
buy
Possibly will 133.8) 7(5.5) 6(2.7)
buy
Refuse to bu; 235 94(75.2) 141(65.3)
Y (689 : :
Ignore 92 23(18.4) 69(31.9)
& (27.0) : :
Actions afFer the <0.05
pandemic
Refuse and 110
report to 53(42.1) 57(26.3)
L. (32.1)
authorities
Refuse and 73
dissuade the 25(19.8) 48(22.1)
(21.3)
other
Refuse but not 68
dissuade the 20(15.9) 48(22.1)
(19.8)
other
Dissuade
Ignore 92 28(22.2) 64(29.5)
§ (26.8) : :

not care; In Xishuangbanna, 90.0 % say they support it, 7.7 % disagree
and 2.3 % are indifferent. Talking about a complete ban on eating
wildlife and their products, 97.7 % of tourists agree, 1.6 % disapprove
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two nature reserves. With multicollinearity test for each variable, no
significant multicollinearity between variables was found (see Table 6).
In terms of whether to support a complete ban on the trading in wildlife
and their products, there is a tendency in both Zhalong and Xishuang-
banna that the better they know about the Wildlife Protection Law, the
more likely they are to comply with it, and the more likely the tourists
who had eaten wildlife tend to say no to wildlife eating. In terms of the
lasting time of the ban, test results of the data on the view of Xish-
uangbanna tourists show that the more diverse the ethnic minorities, the
shorter-term ban they would like to have. The small quasi-R? of each
model is related to the small sample size and insufficient explanatory

50 ¢
" EZhalong
AXishuangbanna
40 r ]
9 7
T 30
EL
B 445
Rl . 359
<
~ 34’.51 22
10
14.8
0 >
60-99 <60
Score

Fig. 6. Tourists’ knowing of wildlife species in Zhalong and Xishuangbanna.

and 0.8 % do not care in Zhalong while 92.3 % agreed, 4.1 % disagreed Table 3
and 3.6 % were indifferent in Xishuangbanna (see Fig. 7). Tourists’ knowing of wildlife species in Zhalong and Xishuangbanna.
. However, there is a significant dlfferen.ce in t.he views of Fhe tourists Wildlife species Zhalong Xishuangbanna P value
in the two places on how long they would like to implementation the ban
0 0
on wildlife eating and trading. 78.1 % of the tourists in Zhalong think n A’ n %
that permanent ban should be implemented, 14.9 % prefer to long-term Python 106 82.8 159 72.3 <0.05
ban for 5-10 years or more, and 7.0 % would like to have short-term Tokay gecko 84 65.6 105 47.7 <0.05
ban. for 3.5 less than 3 In Xish b th Roe deer 111 86.7 149 67.7 <0.05
an, for 3-5 years or less than 3 years. In Xishuangbanna, the pro- Pangolin 123 %6.1 197 89.5 <0.05
portions of tourists surveyed for a complete ban, a long-term ban and a wild yak 112 87.5 178 80.9 <0.05
short-term ban are 65.5 %, 20.9 % and 13.7 %, respectively (see Fig. 7). Wild camel 111 86.7 175 79.5 <0.05
In order to better understand the factors that affect the attitudes of Tibetan antelope 120 93.8 191 86.8 <0.05
tourists towards legislative proposals, Logit model was used to analyze Frog 68 331 8 38.6 <0.05
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Table 4
Tourists’ knowledge of wildlife species that can be farmed and consumed even
after the pandemic in Zhalong and Xishuangbanna.

Wwildlife species Zhalong Xishuangbanna P value
n % n %

Sika deer 55 39.8 81 36.8

Macaque 6 4.7 16 7.3

Green Peacock 11 8.6 41 18.6 <0.05

Whooper swan 36 28.1 56 25.5

Mandarin duck 18 14.1 31 14.1

Heosemys grandis 4 3.1 15 6.8 <0.05

Wolf 6 4.7 17 7.7 <0.05

Ostrich 41 32.0 108 49.1 <0.05

Tiger frog 14 10.9 20 9.1

Table 5
Concerns and Awareness of tourists in Zhalong and Xishuangbanna about zoo-
notic disease risks that wildlife consumption may induce.

All(n Zhalong  Xishuangbanna Significance
= (n= (n = 220)
348) 128)
Do you have
increased
concerns about
wildlife caused <0.05
zoonotic diseases
because of the
pandemic
302 116
Yes (88.3) (92.8) 186(85.7)
No 40 9(7.2) 31(14.3)
(11.7)
Do you have
increased
awareness of the
high risk of
wildlife 0.727
consumption in
terms of zoonotic
diseases
Yes ?92;0) 29149.4) 203(95.3)
17
No (5.0) 7(5.6) 10(4.7)

variables that can be collected, and also indicates that the variation of
different variables explained in different models is limited and the fitting
degree is limited.

4. Discussions

4.1. Strict enforcement as the primary factor to suppressing wildlife
consumption

The strict, diverse, and effective law enforcement is decisive in
reducing wildlife consumption [19]. After the outbreak of the pandemic,
the Chinese government has responded swiftly with a ban to crack down
on illegal trading and eradicate consumption of wildlife [10]. Conse-
quently and accordingly, the relevant authorities as well as provincial
government issued policies and measures to enforce the decision. China
National Forestry and Grassland Administration (NFGA), State Admin-
istration for Market Regulation and Ministry of Agriculture and Rural
Affairs (MARA) released in succession the Notice on Regulating the
Scope of Classification and Management of Wildlife [20], the Emergency
Notice on Wildlife Market Supervision for Pandemic Control [11], and
the Notice on Prohibiting Wildlife Trading [21]. In November 2020, the
Forestry and Grassland Bureau of Heilongjiang Province issued the
Guiding Opinions on Steadily Promoting the Follow-up Work of Banning
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Wildlife Eating, requiring on-site investigation of every captive wildlife
breeding site to make sure that the species and quantities of wildlife
bred, the approval procedures for the captive breeding, and the infor-
mation of wildlife breeding farmers of every site had been accurately
registered [22]. In June 2020, the Office of the People’s Government of
Yunnan Province issued a notice on cracking down on illegal trading and
prohibiting consumption of wildlife, which ceased the administrative
license approvals for hunting, breeding, raising, selling, purchasing, and
importing/exporting terrestrial wildlife and stopped the wildlife sale,
transport and utilization for the purpose of eating [23]. Zhalong and
Xishuangbanna Nature Reserve cooperated with the local governments,
especially the authorities of market supervision, after the outbreak of the
pandemic, for the joint enforcement of wildlife consumption ban,
including the patrolling to a larger area with a higher frequency, stop
wildlife consumption by mobilizing local rangers, strengthened moni-
toring of wildlife-caused diseases, close of captive bred wildlife market,
etc.

The polices and actions taken after the outbreak of the pandemic
have greatly reduced the wildlife consumption around the nature re-
serves, which is evidenced by our survey. Our study shows that there is a
significant transition away from wildlife consumption after the ban and
related policy actions against the pandemic. In Zhalong and Xishuang-
banna, the percentages of tourists who had eaten wildlife dropped from
8.6 % and 9.5 % before the outbreak to 0 % and 4.1 % after the outbreak,
and the proportion of tourists who would possibly buy and eat wildlife if
encountering illegal wildlife selling dropped from 6.3 % and 2.7 %
before the outbreak both to 0 % after the outbreak. This finding is
consistent with the survey conducted by Shi et al. [24], which indicates
that the people who had eaten wildlife tend to stop consumption after
the outbreak of the pandemic. In our study, the top reason (60.9 % in
Zhalong and 45.8 % in Xishuangbanna) that tourists stopped eating
wildlife were wildlife consumption ban. This suggests that the strict
enforcement of the ban and other wildlife laws and policies plays a key
role in this process. This is consistent with the empirical evidence, media
coverage and discussions on the online platforms such as Zhihu as well
as the academic research by Lin [25] in Nanxiong, Guangdong.

Interestingly, only a small number of tourists (1.3 % in Zhalong and
3.1 % in Xishuangbanna) chose the item of “no way to buy” as the factor
affecting their willingness to consume. This means that the cut-off of
supply led to a collapse of the previous supply-demand relationship and
thus effectively subdued the demand of tourists for the terrestrial
wildlife consumption [26-28]. The finding is also opposite to the
viewpoints that the ban on wildlife consumption will possibly increase
the hidden consumption [17].

4.2. Extensive publicity is an essential push to wildlife protection

The broad-coverage public publicity and wildlife knowledge
dissemination that have been widely promoted in the past 40 years have
greatly improve people’s awareness, attitudes and subject norm of
Chinese people, and the zoonoses that broke out in the past 20 years
have brought people to cast concerns of food safety and disease con-
nected wildlife consumption. This high awareness of zoonoses and
wildlife protection could attribute to the high-intensity and high-density
publicity as well as nature education [29]. This publicity effect is well
confirmed by the vigorous publicity by the Chinese government and
protected areas authorities at all levels after the outbreak of the
pandemic. After the outbreak of COVID-19, the long-time and wide-
spread reporting on the ban on all terrestrial wildlife consumption,
wildlife-caused zoonosis and wildlife knowledge through various means
such as television and radio broadcast, social media like Tiktok,
household visit and publicity and community dissemination events [30].
These efforts inevitably affect the public’s concepts and attitudes on
wildlife protection [31].

It is found that attitude, subjective norm, perceived behavioral
control, and past experiences had significant positive effects on
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a. Whether to agree to a complete ban on wildlife trade
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Fig. 7. Attitudes of tourists’ in Zhalong (left) and Xishuangbanna (right) towards the ban against wildlife trade and consumption and its duration.
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Table 6
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Estimated Logit model results for influencing factors to attitudes towards legislative motion.

Complete ban on wildlife trade

Complete ban on wildlife consumption

Period of the ban

Zhalong Xishuangbanna

Zhalong

Xishuangbanna Zhalong Xishuangbanna

Tender —3.317*
Age

Education background

Ethnic

Religious believe

Type of unit

Sector

Annual household income
Knowledge of wildlife laws
Consumption or not before pandemic
Consumption or not during pandemic

5.617* 4.089*

—6.152%** —1.503*

—1.069*

0.6796*
—2.959*
2.922*

where, * represents P < 0.1, ** represents P < 0.05.

resistance intention of wildlife consumption [32], and raising con-
sumers’ awareness of food safety would reduce the odds of wildlife
consumption [33]. The wide publicity of the dangerous consequences of
eating wildlife and the relevant discussion also stimulated the public’s
concern about wildlife-caused diseases, and people’s concerns on food-
related risks is increasing, and their willingness to consume wildlife is
declining [34,35].

Our research shows that, the tourists have an enhanced willingness
to refuse the wildlife eating because of zoonoses after the outbreak of
COVID-19. The fear of the zoonosis is the driving forces next to the ban.
About 90.0 % of the tourists (92.8 % in Zhalong and 85.7 % in Xish-
uangbanna) are concerned about connections between the tourists
eating of wildlife and zoonotic disease, and about 95.0 % (94.4 % in
Zhalong and 95.3 % in Xishuangbanna) recognize that eating wildlife
may increase the risk of virus transmission. The vast majority (85.7 %) of
tourists who were likely to buy wildlife to eat before the outbreak
stopped buying due to the increased concerns about zoonotic diseases.
Similarly, when asked about the reason for stopping eating wildlife,
about a quarter (25.2 % in Zhalong and 23.1 % in Xishuangbanna)
answered that wildlife could transmit diseases. The results correspond
well with the earlier study of Si et al. [36], who also found that COVID-
19 significantly reduced Chinese peoples’ willingness to consume
wildlife due to increased awareness of food safety and increased atten-
tion to zoonotic diseases caused by wildlife-borne viruses.

Public cooperation is vital for government to strengthen the
enforcement. The COVID-19 outbreak has greatly affected the lives of
people in China [37], and made Chinese people more aware of the
importance of environmental protections [38]. After the outbreak of
COVID-19, there are obvious changes in the actions on wildlife conser-
vation among tourists. In general, they have deeper understanding of
legal requirements on wildlife and would like to take stronger and
positive actions to stop the consumption and trading. The tourists in the
two nature reserves show somehow different actions that they would
take when encountering illegal wildlife selling. More tourists in Zhalong
(61.9 %) than in Xishuangbanna (48.4 %) said that they would not only
choose not to buy wildlife and their products, but also dissuade others
not to buy and even report the case to the forestry authority. This reflects
a higher sense of responsibility among tourists for wildlife protection
after the outbreak of COVID-19. The reason behind the difference may
be that most of the tourists (68.8 %) in Zhalong come from the three
provinces in northeast China, where people have historically been more
dependent on state-owned economy, and have the stronger sense of
justice and better capacity to participate in public affairs.

These results indicate that China’s publicity and dissemination on
wildlife related legislation have achieved to a good extent. However, the
relatively small number of tourists who have clear understanding and
knowledge of the legislative requirements indicates that the current
publicity and dissemination are not enough to increase the public’s
awareness and capacity in their compliance with the law. Through the

interview, it is found that the tourists of different ages have different
ways to get the right information on wildlife protection. The elderly are
more dependent on the TV and radio, while the young people have more
diverse ways to get to know the requirements, and they in turn become
the right group to educate the elderly in their family and neighborhood.
Therefore, the future dissemination and publicity about wildlife pro-
tection requirements should be more targeted and precise in terms of
channels, platform, group of ages, contents, etc. How to make young
people stay on the same topic through social media like Tiktok will be
the future focus.

4.3. More efforts should be taken to improve the public’s knowledge of
wildlife protection

In the context of increased public awareness on wildlife protection,
insufficient knowledge of wildlife has affected the public’s perception of
how to protect wildlife. Less knowledge about wildlife, may hinder the
public to correctly understand the ban and specific provisions of wildlife
related laws, regulations and policies.

Our survey finds that tourists’ knowledge about the specific re-
quirements of ban on wildlife consumption still needs to be strength-
ened. The results show that about 90 % of tourists surveyed (85.9 % in
Zhalong and 92.7 % in Xishuangbanna) have known the Wildlife Pro-
tection Law and relevant regulations and directives after the outbreak,
especially the ban on the consumption of all terrestrial wildlife and
wildlife products. But about half (40.6 % in Zhalong and 45.0 % in
Xishuangbanna) of tourists have no accurate or clear knowledge of the
specific requirements of the ban. Another 10 % of the tourists (about
14.06 % and 7.27 % respectively in Zhalong and Xishuangbanna) had no
idea about the wildlife consumption ban.

For the question of whether the 10 species given in the questionnaire
are wildlife, only about one third of tourists surveyed gave 100 % correct
answer, which shows that the tourists have relatively poor recognition of
wildlife even after the strong advocacy of wildlife knowledge.
Comparatively, the public have very good knowledge of flagship wildlife
species under national protection, such as monkey, tiger, leopard,
elephant, etc. But they have little idea that some species common in the
life are also wildlife under national protection, such as frogs and gecko.
The two species are commonly seen in the southern China, and tourists
from southern China subconsciously don’t equate them to wildlife. The
tourists in Zhalong also have the relatively low knowledge about frog,
and only 53.1 % know that frog is also a wildlife and should be pro-
tected. That may be due to the reality that forest frog is allowed to be
bred as food in the northern China.

For species that are allowed to be raised and eaten, the tourists
surveyed show a lower knowledge. In 2021, the Ministry of Agriculture
and Rural Affairs of the People’s Republic of China published the Na-
tional List of Livestock and Poultry Genetic Resources (2021 Edition) [39],
which lists the wildlife allowed to be raised and eaten, including sika
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deer and ostrich. This study finds that the pubic have less knowledge
about the list. Only about one-third (39.8 % in Zhalong and 36.8 % in
Xishuangbanna) of the tourists have the cognition that sika deer is the
wildlife species and allowed to be bred for eating. This may be that
people usually understand that deer is a protected species and infer that
all the deer could impossibly be allowed to eaten. The correct answers to
ostrich are of higher rate in both Zhalong (32.0 %) and Xishuangbanna
(49.1 %). The reason may be ostrich is an introduced species and people
guess it could be eaten.

Another interesting finding is that the tourists’ knowledge of wildlife
is inconsistent with their self-evaluation of familiarity with Wildlife
Protection Law and its provisions, especially for the tourists in Xish-
uangbanna. Only 29.5 % of the tourists in Xishuangbanna give the
correct answers for all the wildlife species listed in the questionnaire.
This is somewhat different from the rate of the answers on familiarity
with the law., i.e., 45.3 % indicating clear understanding of the law and
related provisions while only 14.3 % without any idea on the law.
Through statistical analysis, their perception and knowledge about the
ban actually is not significantly correlated with demographic informa-
tion such as religion, occupation and place to live, but closely related to
the way to know the ban as found in the interviews. Actually, people
mainly have 4 ways to know the ban on wildlife consumption, i.e.,
traditional media like TV and radio, social media, school and
community-based wildlife education, and words of mouth. The tradi-
tional media and school and community-based wildlife education have
given a thorough, systematic and in-depth explanation of wildlife pro-
tection related laws and their specific requirement on wildlife con-
sumption, while social media, especially the short video, and words of
mouth only gave the fragmented information of the wildlife consump-
tion ban without any systematic presentation of specific law re-
quirements. This may explain the difference between tourists’
knowledge of wildlife and their self-evaluation of familiarity with the
ban.

In this sense, sufficient and effective education/dissemination/pub-
licity of wildlife knowledge is necessary. The coexistence of traditional
media and new social media while the out-performance of new social
media over traditional media provides the opportunity, and the
emerging social media is a promising means of strengthening public
awareness, especially the concise but lively news like Tiktok [31]. But
that does not mean the new social media should replace the traditional
media. The interviews found that young people got the knowledge about
wildlife and wildlife protection from social media, while middle-aged
and elderly people rely more on traditional media such as TV and
their families for the knowledge.

Therefore, how to integrally use the traditional media and social
media has become an important topic in wildlife knowledge publicity. In
the context, the short, quick, broad and diverse pushes of social media
should be fully taken advantage of to attract public attention to wildlife
conservation, and the content of traditional social media should be
redirected to social media to ensure the accuracy and depth of social
media reporting and reduce the spread of false information. The inte-
grated use of both traditional media and new social media will help
people to form multidimensional thinking for wildlife protection [31],
and establish a sound public environment for science-based decision-
makings and actions on wildlife.

4.4. More rational attitudes required for complete ban on wildlife
utilization

The ban that was quickly issued and strictly enforced after the
outbreak of COVID-19 [40] has won the strong support from the public.
Since the 2003 outbreak of zoonotic SARS, China has established a
policy framework to control wildlife markets [41]. The 2016 Wildlife
Protection Laws only prohibited the eating of the terrestrial and aquatic
wildlife that are rare, valuable and endangered [41], which only covers
406 species [42]. As far as public health is concerned, many species
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serve as reservoirs for zoonotic diseases, thereby posing a health risk to
humans [43]. Immediately after the outbreak, public opinion against
wildlife utilization that is unsustainable, illegal, or carries significant
risks to human health helped produce mandates for policy change [44].
In a survey of Chinese public opinion on wildlife trade and consumption
carried out in February 2020, 96.2 % favored legislation to ban the
eating of wildlife, and 95.1 % were in favor of legislation to prohibit the
trading of wildlife and their products [24].

However, some people do not agree with banning all the use and
trade of wildlife, or blanket measures for entire Classes. Throughout
Chinese history, animals have been interpreted or used for spiritual
purposes or as an intellectual, economic, socio-political, or physical
resource, and they also have been regarded as moral values. Historically,
human-wildlife relationship in China had multiple dimensions,
including utilitarian, sentimental, and sympathetic attitudes—which
often co-existed—towards animals [44]. The consumption of wildlife is
not uncommon in many parts of the world, and in many cases is a very
important part of cultural identification [45,46].

In addition, China’s wildlife farming industry created 6.3 million
jobs and a total output value of $18 billion [47]. Curtailing this activity
in a short period of time will be difficult for the large number of prac-
titioners, bringing them into the difficult situation and huge economics
losses. Conflicts may occur between the private interests of farmers and
public interests in health. Indeed, the unintended consequences of bans
on wildlife trade have been well rehearsed in the literature [48]. For
example, following the Ebola outbreak in West Africa in 2013-2016, the
trade was banned, and public health messaging suggested that wildlife
should not be eaten. The trade did not stop but was pushed underground
and people’s trust in authorities was undermined by the mismatch be-
tween their own experience and official guidance [17]. This reaction has
also been documented after Ebola outbreaks in Guinea and Nigeria
[49,50].

The results of this study also show that the vast majority of re-
spondents (96.1 % and 97.7 % in Zhalong and 90.0 % and 92.3 % in
Xishuangbanna) are in favor of a complete ban on the wildlife trading
and sonsumption, while 2.3 % of tourists in Zhalong and 7.7 % in
Xishuangbanna are not in favor of a complete ban on wildlife trading,
1.6 % in Zhalong and 4.1 % in Xishuangbanna disapprove a complete
ban on consumption wildlife. It is interesting to observe that the tourists
disapproving a complete ban on wildlife trading and consumption have
a higher education level. Those who expresses their disapproval in
Zhalong all have bachelor’s degree or above, and most of they engage
education and scientific research, while in Xishuangbanna 77.8 % of
those who held disapproval attitude have a bachelor’s degree or above,
and 41.2 % of them work in primary industries such as agriculture,
forestry and fishery as well as environment protection research. This
suggests that people with higher education or working in wildlife-
related sectors are more likely not to support a complete ban on the
trading and consumption of wildlife. The study of Shi et al. [24] also
show that groups engaged in wildlife breeding and utilization are more
likely than other groups not to support a complete ban on wildlife trade
and consumption.

Even though the tourists surveyed from the south have a stronger
support to the ban on wildlife consumption and trading, they have lower
inclination (65.5 % in Xishuangbanna) for the permanent ban, while the
tourists from the north have more determined willingness (78.1 % in
Zhalong) to support the permanent ban, outpacing the tourists from the
south by more than 12 percentage points. It is also interested to see that
the tourists from the south have the better understanding of wildlife
laws and wildlife consumption ban, which is consistent with the results
that more knowledge of wildlife have cautious attitudes towards the
permanent ban.

As China has strengthened the protection and restoration of natural
ecosystems such as forests and grasslands, the species and population of
wildlife in and around the protected areas have grown rapidly, and some
species even reach the maximum quantities that nature reserves allow
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for. These have been increasing cases of wildlife caused asset/life loss
[51-53].

In this context, the tourists with high education and ecological
background and more knowledge about wildlife are not in favor of long-
term and permanent ban on wildlife consumption. Their main concerns
are the conflict between human and wildlife, the rationality of wildlife
farming and the employment and livelihood created by wildlife farming
industry. They support to adjust the list of wildlife under national pro-
tection and move out the species with excessively large population and
adopt the science-based hunting and consumption to maintain the
proper ratio of wildlife-environment carrying capacity.

When our survey was completed, the Wildlife Protection Law,
amended in 2022, came into force on 1 May 2023 [54]. The law has
significant changes in four aspects: 1) The terrestrial wildlife with
important ecological, scientific, and social values are included in the
scope of emergency rescue; 2) Ex situ protection and hunting for species
whose population significantly exceeds the environmental carrying ca-
pacity is allowed; 3) The management of wildlife introduced abroad is
regulated, especially for wildlife releasing and discarding activities; and
4) The captive breeding of wildlife under national protection but with
mature and stable breeding technology is further regulated, and the
different management approaches between captive bred population and
wild population are adopted. In June 2023, the National Forestry and
Grassland Administration announced the newly adjusted List of
Terrestrial Wildlife of Important ecological, scientific and social Value,
removing wild boar, civet and other species that have a large population.
This shows that China is adopting a science-based dynamic approach to
wildlife protection and management.

However, in the Logit model analysis of the influential factors of
legislative motion in this study, the sectors have no significant impact on
legislative motion, which may be due to the fact that we set the sectors as
too many options in the questionnaire, and the sample size of this study
is not large, so the statistical results have no significant impact, which is
also a limitation of this study. Another limitation is that when the
questionnaire survey was carried out, the COVID-19 situation was still
under control in China, and the number of tourists was limited, resulting
in a low sample size for this study. In addition, the translation of some
English words and Western understandings such as “wildlife” could be
problematic in China because of different historical rationales for eating
wildlife in Chinese and Western conceptions and cultures. Therefore, our
findings should be interpreted cautiously.

5. Conclusions

In conclusion, strict enforcement is the primary factor to suppressing
wildlife consumption, and extensive publicity is an essential push to
wildlife protection. The supply is cut off because of strict enforcement
and close of wildlife farmers and market, while widespread publicity
make tourists tend to refuse to consume wildlife out of the fear of law
violation and zoonoses, which reduced the demand for wildlife. More
important, tourists have a higher sense of responsibility for wildlife
protection after the outbreak of COVID-19, more than 50 % tourists
(61.9 % in Zhalong and 48.4 % in Xishuangbanna) would like to take
more proactive action than only refusing to buy wildlife, such as
reporting to forestry authorities and dissuading others from buying
wildlife when encountering illegal wildlife selling. However, it is found
that more efforts should be taken to enhance the tourists’ knowledge of
wildlife and wildlife laws. Even though about 90 % tourists (85.9 % in
Zhalong and 92.7 % in Xishuangbanna) know about the legal re-
quirements, about half of tourists (40.6 % in Zhalong and 45.0 % in
Xishuangbanna) have no clear idea about the specific provisions. In
terms of geography, the tourists from the north show stronger obedience
to government requirements but have less knowledge of wildlife con-
sumption ban and other related policies. Even though the tourists from
the south have the more knowledge of wildlife laws and wildlife con-
sumption ban, they have lower inclination (65.5 % in Xishuangbanna) to
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support the permanent ban. The tourists surveyed with higher education
or those working in wildlife-related sectors have cautious attitudes to-
wards the complete and permanent wildlife consumption ban.
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