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Abstract  10 

Background: It is argued that wild animals are the culprit of transmission of COVID-19 and 11 

poor health of the people, though any evidence is not found, the government has widely 12 

publicized the risk allied with eating wild animals. Therefore, this study attempts to explore the 13 

effect of COVID-19 on residents’ willingness to consume wild animals (WCWA) and their 14 

amount of willingness to pay (AWP).  15 

Methods: Data were gathered online from 1250 household heads of both urban and rural 16 

residents of Hubei, Hunan, and Guangdong provinces during the period of 19th to 26th March 17 

2020 and Probit and Tobit model is employed to meet the study objectives.  18 

Results: The results showed that around 39.20% of residents are willing to consume wild 19 

animals and their amount of willingness to pay was 34.65 USD/year. In the context of market 20 

control policy & home restriction policy, the mediating effect is 34.20% & 27.73% respectively. 21 

In contrast, in the context of ecological environment risk and food security risk perception, the 22 

mediating effects are 7.94% and 10.16% respectively.  23 

Conclusions: Although COVID-19 reduced the probability of residents’ WCWA, the effect on 24 

AWP was not significant. Moreover, COVID-19’s effects on residents’ WCWA through market 25 

control and home restriction policies were strong, but perceptions of the ecological environment 26 

and food safety risk were relatively weak. These results provide insights for policymakers in 27 

terms of raising public awareness of the negative consequences of consuming wild animals and 28 

increasing knowledge of the animals’ protection. 29 

Keywords: COVID-19; Willingness to consume wild animals; Amount of willingness to pay; 30 
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1. Introduction 33 

The COVID-19 pandemic is ravishing local, national, and global economies. It has negatively 34 

affected the whole economy, and some have even suggested that human civilization has not faced 35 

such catastrophe since World War II. The number of diagnosed cases around world have 36 

exceeded to 47,059,867, including 1207,327 deaths as reported by the World Health 37 

Organization by the 4th November 2020 [1]. In addition to the direct health impacts, the 38 

pandemic is having widespread adverse effects on employment, poverty, education, and the 39 

overall functioning of food systems [2,3]. Even COVID-19 is destabilizing supply chains at all 40 

levels, and creating instability in food prices and supply [4–6]. The outburst of a pandemic is a 41 

symptom of a broken relationship between humans and the natural world [7–9]. People encroach 42 

in natural ecosystems, results in the increased contact of humans and wildlife and ultimately 43 

results in exposure to new animal pathogens [10–12]. World Health Organization suggested that 44 

the frequent interaction between humans and wild animals are the main causes for the 45 

transmission of contagious diseases [13,14]. World Food Program [15] found that two 46 

widespread risks are linked to the emergence of infectious diseases, i.e. large-scale conversion of 47 

land into agriculture to feed the growing population and the trade of high-risk live wild animals. 48 

Reducing the frequency of unsafe contact between humans and wild animals is an effective 49 

measure to lessen the spread of contagious diseases [16,17]. In this regard, the governments need 50 

to halt the high-risk wildlife trade and increase monitoring and enforcement system to combat 51 

illicit wildlife trade. 52 

In this study, we have emphasized on China as COVID- 19 emerged and spread from Wuhan, 53 

China. Moreover, wild animals have remained an essential source of food and income throughout 54 

the history of China. In China, urban demand for wild meat as a culinary delicacy is up surged 55 

which the triggered the sale and consumption of wild animals and eventually outburst the 56 

diseases. Moreover, the development of China’s consumer economy also substantially increased 57 

the demand of wild animal products for medicinal purposes [18–20]. It is worth considering, that 58 

if the WCWA is not abated, then wild animal trading is likely to shift to the illegal market. The 59 

illicit trade of wild animals and unsafe handling practices increase human exposure to animal 60 

pathogens and lead to the movement of host species and animal pathogens across geographies. 61 

Every year, hundreds of thousands of wild animals are traded across international borders for 62 

commercial purposes. Also, the low safety standards associated with the unregulated sale and 63 

consumption of wild animal in markets presents further opportunity for human contact with wild 64 

species. As a consequence, the risk of infectious disease may further be aggravated.  65 

Currently, in the era of COVID-19, the market conditions and psychological perceptions of 66 

people towards the consumption of wild animal is significantly altered. The supply of wild 67 

animals has banned in the market primarily due to COVID- 19, which in turn influenced the 68 

consumers’ willingness to consume wild animals [21]. The home restriction policy further 69 

brought about by COVID-19 caused residents to only consume the species offered by the 70 

government. Under this situation, residents’ WCWA and AWP is gradually reduced as risk 71 

perception has a significant negative effect on willingness to pay [22]. Although there is no 72 



conclusive evidence found that wild animals are the culprit of transmission of COVID-19, the 73 

government has widely publicized the hazards of eating wild animals. As a result, residents’ 74 

perceptions of risk associated with wild animals continued to increase, and their WCWA 75 

declined. Lastly, wild animals have obvious environmental externalities, and prohibiting their 76 

consumption can have apparent positive external effects [23]. COVID-19 has prompted residents 77 

to take into consideration the relationship between humans and wild animals in conserving 78 

natural ecosystems. Residents’ increased environmental perceptions also inhibited their 79 

willingness to pay for wild animal consumption. Therefore, the present study aimed to explore 80 

the effect of COVID-19 on residents’ WCWA and AWP in China. It is further hypothesized that 81 

the utility of wild animal products may be affected by market control and home restriction 82 

policies, as well as by residents’ perceptions regarding food safety and ecological risk under 83 

COVID-19, which ultimately affect their WCWA. Therefore we proposed the following 84 

hypotheses: 85 

H0: COVID-19 significantly reduces residents’ WCWA and AWP 86 

H1: The effect of COVID-19 is exerted through market control policy. 87 

H2: The effect of COVID-19 is exerted through the home restriction policy. 88 

H3: The effect of COVID-19 is exerted through food safety risk perception. 89 

H4: The effect of COVID-19 is exerted ecological environment risk perception. 90 

2. Material and Methods  91 

2.1 Study sites and research participants  92 

Data were randomly collected online from household heads of both urban and rural 93 

residents of Hubei, Hunan, and Guangdong provinces during the period 19th to 26th March 2020 94 

as these provinces are more involved in trading of wild animals. Furthermore, the Chinese 95 

government has divided COVID-19 areas into low-risk, medium-risk, and high-risk areas. The 96 

high-risk areas only comprised of 25 households, which are not truly representative; so only low- 97 

and medium-risk areas were retained. A total of 1250 respondents, i.e. 425 from Hubei, 399 from 98 

Hunan, and 426 from Guangdong households, accounting for 34.00%, 31.92%, and 34.08%, 99 

respectively, were chosen.  100 

2.2 Variable Selection 101 

Dependent Variable 102 

Consumption willingness is an indicator that reveals the consumption of residents under 103 

unconstrained conditions. Due to large differences in residents’ consumption behaviors, 104 

individuals inclined to consume wild animals are only selected. In our study, WCWA and AWP 105 

are the dependent variables, and WCWA is a discrete binary variable i.e. if anyone is willing to 106 

consume, the value is 1; if anyone is not willing, it is assigned 0 values. On the contrary, APW is 107 

a continuous variable for which respondents are asked “Are you willing to consume wild animal 108 



meat?” and “How much are you willing to pay each year?” 109 

Independent Variable 110 

The independent variable is COVID-19, which is characterized by the severity of COVID-111 

19 in different areas (low-risk and medium-risk regions). There are differences between low- and 112 

medium-risk areas as it is likely that the government implemented more stringent policies in 113 

medium risk areas which affected residents’ perceptions of the ecological environment and food 114 

safety risk. Therefore, this study further attempts to explore the mediating effects of market 115 

control, home restriction policies, and residents’ perceptions of the ecological environment and 116 

food safety risk between COVID-19 and WCWA and AWP. 117 

Control Variable 118 

The control variables included gender, age, education level, family income, consumption 119 

time, face perception, nutritional awareness, and urban or rural area. Compared to male 120 

household heads, female household heads act as the major players in making decisions about 121 

household food consumption [24]. The older the head of the household, the more inclined to the 122 

local food patterns [25]. Similarly, households having low educational level have weaker 123 

perceptions of the ecological environment and food safety risk [26]. Household income is also an 124 

essential factor in food consumption expenditure [27]. Consumption time is an essential indicator 125 

of food culture [28]. Residents’ dietary consumption choices are closely related to face 126 

perception [29]. Compared to rural residents, urban residents’ food consumption structure is 127 

more reasonable [30]. Regions such as Hubei and Guangdong were taken as dummy variables 128 

and Hunan was taken as a control group. 129 

 130 

2.3 Statistical Analysis 131 

In this study, we have employed Probit model to analyze the effect of COVID-19 on 132 

residents’ WCWA. The model was set as follows: 133 

Pr ( 1 19, ) ( + 19 + )ob decision COVID X COVID X                                  (1) 134 

Where decision  indicates WCWA; 1decision   means residents are willing to 135 

consume wild animals and =0decision  means they are not. COVID-19 is the core independent 136 

variable. X  represents the control variables,  and indicate the coefficient estimation vector of 137 

the regression model and   represents the error term.  （） is the probability function of the 138 

normal distribution. 139 

Based on the analysis of WCWA, it is necessary to analyze residents’ AWP as AWP can better 140 

reflect the propensity to consume wild animals. Moreover, the notion of AWP may provide basis 141 

for the government to implement strict penalties in the future. If the imposed amount on 142 

consuming wild animals is lower than that of AWP, then residents may take the risk of 143 

consuming wild animals illegally. Therefore, this study further explores the effect of COVID-19 144 

on residents’ AWP. Considering that AWP has a value of 0, it belongs to limited continuous 145 

merged data. So, this study further adopts a Tobit model to explore the effect of COVID-19 on 146 

AWP. The model is formulated as follows: 147 

decision



        

deg 19

deg max(0, deg )

ree COVID X

ree ree

   



     


                      (2) 148 

Where  represents the AWP, and     are the coefficient and the other variables are the 149 

same as in equation (1). 150 

The study additionally explores the mediating effect of market control and home restriction 151 

policies, ecological environment, and food safety risk perception by following the approach 152 

suggested by Wen et al. [31] and the hierarchical regression method was used to establish the 153 

relationships among variables. The model is structured as follows: 154 
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Where X  represents the independent variable, M  represents the mediating variables and Y  156 

represents the dependent variable. 157 

3. Results 158 

Residents’ WCWA and AWP are likely correlated, which may lead to biased results. Therefore, 159 

Heckman test was used to address this issue. The results showed that the independence test result 160 

(rho=0) supported the null hypothesis of two-way independence. Therefore, the Probit and Tobit 161 

models were appropriate to analyzing the effects of COVID-19 on residents’ WCWA and AWP, 162 

respectively. Table 1 show that comparatively Model 1, the LR 2  value of Model 2 is 163 

significant, with 34.42 at the 1% significance level. Compared to Model 3, the LR 2  value of 164 

Model 4 is also significant, with 46.25 at the statistical level of 1%. The likelihood estimation 165 

parameter shows that the model is a better fit with the addition of control variables and regional 166 

dummy variables. 167 

Moreover compared to Model 1, the marginal effect of COVID-19 is significantly lesser in 168 

Model 2, indicating that in addition to COVID-19, residents’ WCWA is also affected by other 169 

factors. However, compared to Model 3, the marginal effect of COVID-19 in Model 4 remains 170 

unchanged. In particular, COVID-19 reduces the probability of residents’ WCWA by 31.22%, but 171 

the effect on AWP is not significant. Thus, hypothesis H0 is partially confirmed. The average 172 

residents’ AWP was found to be 34.65 USD, which is much lower than the consumption amount 173 

of 3048 USD of urban and rural residents in China in 2019. Thus, wild animal consumption has 174 

not yet constituted a significant part of household expenditure. Therefore, COVID-19 didn’t 175 

influence residents’ AWP. 176 

The findings in Table 1 further show that the WCWA of male household heads was higher than 177 

that of the female by 3.92%. Moreover, with a one-year increase in education, WCWA and AWP 178 

decrease by 9.14% and 2.9403 USD. If wild animal consumption time increases by one year, the 179 

probability of WCWA increases by 11.01%. Thus, the longer the consumption time, the more 180 

fixed the consumption concepts and habits, and wild animal consumption thereby becomes an 181 

degree




essential part of the diet structure. The WCWA and AWP of residents with sharp face perceptions 182 

increase by 8.16% and 4.8125 USD, respectively. Another reason for consuming wild animals is 183 

the perception that wild animal meat is free of pollution or chemicals and has higher nutritional 184 

value. So, if nutrition awareness is increased by 1 unit, then the WCWA and AWP increase by 185 

12.39% and 1.7362 USD, respectively. Interestingly, although rural residents are more likely to 186 

catch wild animals, urban residents’ WCWA and AWP are increased by 5.93% and 3.6922 USD, 187 

respectively, and their ability to pay is much higher than that of rural residents. Compared to 188 

other regions, the WCWA and AWP of Hubei residents are found significantly lower than the 189 

other two areas.  190 

Table 1: Estimated effects of COVID-19 on residents’ WCWA and AWP 191 

Explanatory 
variables 

WCWA AWP 

Model 1 Model 2 Model 3 Model 4 

COVID-19 -0.3725*** 

(0.1160) 
-0.3122*** 

(0.1006) 
-19.2801 

(12.6002) 
-16.2271 

(10.9646) 
Gender  0.0392** 

(0.0187) 
 9.8006 

(4.0804) 
Age  0.0649 

(0.0482) 
 8.2124 

(9.0160) 
Education level  -0.0914** 

(0.0410) 
 -2.9403*** 

(0.6723) 
Family income  0.0685 

(0.0720) 
 3.2082*** 

(1.0411) 
Consumption 
time 

 0.1101*** 

(0.0305) 
 1.2625 

(0.8024) 
Face perception  0.0816* 

(0.0419) 
 4.8125** 

(1.9011) 
Nutritional 
awareness 

 0.1239* 

(0.0667) 
 1.7362** 

(0.7809) 
Urban or rural 
area 

 0.0593** 

(0.0268) 
 3.6922*** 

(1.2012) 
Are you located 
in Hubei? 

 -0.0328*** 

(0.0080) 
 -0.8285*** 

(0.2428) 
Are you located 
in Guangdong? 

 0.0297 

(0.0309) 
 0.1867 

(0.1501) 
LR value 31.67*** 34.42*** 42.12*** 46.25*** 

Prob>F 0.0000 0.0000 0.0000 0.0000 

Sample size 1250 1250 

Note: *, **, and *** represent significance at the 10%, 5%, and 1% levels, respectively.  192 

 193 
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Moving forward to the mediating results, it is apparent in the context of market control policy, 194 

that the coefficient value of b is not significant. Still, the value of a, i.e. 0.3234, is substantial at 195 

10% significance level, and according to the Sobel test, the mediating effect is 34.20%(0.0409/ 196 

0.1196). In the context of home restriction policy, the regression coefficients of both a and b are 197 

significant, and c’ is substantial, indicating the mediating effect of the home restriction policy is 198 

27.73%(0.2021*0.1641/0.1196). Regarding perceptions of ecological environment risk, the 199 

coefficient a is not significant, but b is 0.1284, which is substantial at the significance level of 200 

5%. Therefore the mediating effect of ecological environment risk perception is 7.94%(0.0095/ 201 

0.1196). In terms of food safety risk perception, both a and b coefficients are significant, and c’ 202 

is substantial. It indicates that the mediation effect of the home restriction policy is 10.16% 203 

(0.1234*0.0985/0.1196). Therefore, COVID-19 has effectively reduced residents’ WCWA by 204 

raising perceptions of food safety risk. In summary, hypotheses H1, H2, H3, and H4 are all 205 

confirmed. 206 

Table 2: Mediating effect results 207 

Test steps Coefficients Std. error P-value 

Market control policy    

First step c=0.1196*** 0.0292 0.000 

Second step a=0.3234** 0.1399 0.021 

Third step b=0.0985 0.1101 0.221 

c’=0.1031*** 0.0301 0.000 

Sobel test 0.0316***  0.0101 0.000 

Direct effect 0.0787** 0.0391 0.012 

Indirect effect 0.0409*** 0.0101 0.000 

Total effect 0.1196*** 0.0292 0.000 

Home restriction policy    

First step c=0.1196*** 0.0292 0.000 

Second step a=0.2021* 0.1154 0.061 

Third step b=0.1641** 0.0774 0.023 

 c’=0.0931** 0.0437 0.019 

Ecological environment risk perception    

First step c=0.1196*** 0.0292 0.000 

Second step a=0.1705 0.1399 0.261 

Third step b=0.1284** 0.0558 0.023 

 c’=0.0732*** 0.0229 0.000 

Sobel test 0.0292***  0.0932 0.000 

Direct effect 0.1101*** 0.0311 0.000 

Indirect effect 0.0095* 0.0126 0.000 

Total effect 0.1196*** 0.0292 0.000 

Food safety risk perception    



First step c=0.1196*** 0.0292 0.000 

Second step a=0.1234** 0.0536 0.021 

Third step b=0.0985** 0.0460 0.221 

 c’=0.1031*** 0.0302 0.000 

Note: *, **, and *** represent significance at the 10%, 5%, and 1% levels, respectively. 208 

 209 

4. Discussion  210 

The protection of wild animals is essential for the harmonious coexistence of humans and nature 211 

[32]. But the long-term wild animal consumption by people may cause some viruses to mutate 212 

continually and results in infectious disease outbreak [33–35]. Many studies have proven that 213 

COVID-19 originated from wild animals. Therefore, examining COVID-19’s effect on WCWA 214 

can provide guidelines for policymakers to prevent infectious diseases in the future. Moreover, 215 

the strict regulations imposed by the government also influence resident’s willingness to 216 

consume wild animals [36,37]. The current study found that COVID-19 significantly reduced 217 

residents’ WCWA. Specifically, the probability of WCWA in medium-risk areas was lower than 218 

in low-risk areas, which is generally consistent with the related declaration by the State Council 219 

of China [38]. The individual and demographic characteristics of the respondents further show 220 

that women in China are mainly responsible for purchasing meat products so more willing to 221 

consume new wild animals. And more educational level enables the individuals to apprehend the 222 

hazardous effects of consuming wild animal and thus results in lowering WCWA. In Chinese 223 

culture, face perception is an essential aspect of conduct in social relations. Face perception can 224 

influence individual behavior decisions and sometimes cause people to choose products they do 225 

not want. Moreover, in the case of regions, the effects are more pronounced in Hubei in 226 

consuming wild animals because COVID-19 first erupted in Hubei Province. But in the case of 227 

AWP, COVID-19 did not reduce residents’ AWP. The reason could be that AWP is much lower 228 

than the daily household consumption expenditure of residents.  229 

The mediating effects result further show that market control policies play a mediating role 230 

between COVID-19 and its effect on WCWA. The reason for the reduction of WCWA in 231 

medium-risk areas is because the government banned wild animal market and reduced the 232 

frequency of human–wild animal interaction. The mediating effect of the home restriction policy 233 

indicates that the system was strictly implemented in medium-risk areas, where wild animal 234 

consumption was sluggish, and the wild animal trading chain was cut off from the demand side.  235 

Perceptions of ecological environment risk had shown lesser effects and inferred that if residents’ 236 

perceptions of environmental risk are lower, it may not influence the WCWA. Moreover, the 237 

mediating role of food safety risk perception indicates that residents are unaware of the fact that 238 

wild animals carry many pathogens and can lead to infectious diseases [39,40]. Furthermore, the 239 

mediating effects of market control and home restriction policies are more nuanced in the effects 240 

of COVID-19. The home restriction policy has emerged as an essential measure, which was also 241 

encouraged by the WHO [1] as it not only reduces the horizontal transmission of the virus 242 

amongst people but also cuts off vertical interaction of humans with wild animals. So, the home 243 



restriction policy can efficiently lessen the possibility of residents’ consumption of wild animals 244 

and gradually improve the dietary culture. It suggests that wild animals are an essential part of 245 

the ecosystem [41], and looking back at SARS in 2003, it can be concluded that the 246 

overexploitation of wild animals by humans adversely affect the economy. 247 

5. Conclusions 248 

The present study explored the effect of COVID-19 on Chinese residents’ willingness to 249 

consume wild animals (WCWA) and amount of willingness to pay (AWP). And it is found that 250 

COVID-19 significantly reduced residents WCWA and AWP. Moreover, COVID-19 mainly had 251 

an inhibitory effect on residents’ WCWA through market control and home restriction policies. 252 

By contrast, the effect of perceptions of the ecological environment and food safety risk 253 

perception is relatively weak. We can infer that loosening market control and lifting the home 254 

restriction policy can increase the risk of wild animal consumption. The study also confirmed 255 

that in response to COVID-19, government control measures are effective but have short-term 256 

effects. Moreover, guiding residents to abandon the consumption of wild animals and improve 257 

their dietary structure are important aspects of the government’s future efforts to curb COVID-258 

19. The results indicate that strengthening the government management system is vital and the 259 

government should build wild animal protection system through laws and regulations and inform 260 

residents about the consequences of consuming wild animals through mass media and training. 261 

Moreover, the government should strictly prohibit the illegal marketing of wild animal products, 262 

punish violators, and create a suitable environment for curbing wild animal consumption in the 263 

whole society.  264 
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