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Pangolins are some of the most trafficked mammals in the world. China is a major destination country for illegal wildlife trade and Guangdong Province is one of the areas of high domestic wildlife consumption. A willingness to consume lies at the root of the illegal wildlife trade. To understand the ideological roots of pangolin consumption, and to propose solutions, we conducted a consumption survey in 21 prefecture-level cities in Guangdong and have collected 1,957 valid questionnaires. In these questionnaires, 108 respondents (5.52%) who had consumed pangolin-related products, scales had been consumed by 61 respondents (3.12%), 58 respondents (2.96%) had consumed meat. We found that scale consumption was primarily motivated by disease treatment (80.43%). The main reason for meat consumption was accidental (44.83%), but among those who intentionally ate pangolin were motivated by curiosity (22.41%) or “showing off” (8.62%). Simultaneously, the respondents' future consumption willingness for medicinal purposes was more difficult to change than its use for other purposes. What's more, the public's insufficient understanding of the status of pangolins in China and weak legal awareness were potential reasons for pangolin consumption. In addition to classifying pangolins as Category I state-protected animals in China and strengthening penalties and enforcement, we recommend creating public awareness of the risk of zoonotic diseases, advocating for the use of alternative medicines in disease treatment and removing scales from ingredients in patented medicines, which will all act to reduce the demand for pangolins. We expect these actions to change public consumption behaviors and their collective understanding of pangolins, which improve pangolin protection efforts around the globe.
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INTRODUCTION

As economic globalization accelerates, the illegal wildlife trade expands (Chen, 2016). Although many different estimates of the worth of the illegal wildlife trade are cited in the literature, it has become one of the most profitable global illegal trades, with an annual value that can reach $20 billion (Chen, 2016; t Sas-Rolfes et al., 2019). Illegal trade is now one of the greatest threats to biodiversity (Zhang et al., 2015; Maxwell et al., 2016).

Pangolins, a group comprising eight species in the family Manidae (Pholidota, Mammalia), are heavily trafficked primarily for their perceived medicinal and edible value or their use as symbols of wealth and status (Zhou et al., 2014; Shairp et al., 2016). Their scales are considered a rare and precious material in Chinese herbal medicine, and their meat is considered highly nutritious (Wu et al., 2002). Heinrich et al. (2016) estimated 809,723 whole pangolins to be involved in the trade for the period between 1977 and 2014. The trade in pangolins is now recognized as the most significant impediment to their conservation, for both Asian and African species (Chaber et al., 2010; Zhang et al., 2017a). In 2019, the International Union for Conservation of Nature (IUCN) Species Survival Commission (SSC) reassessed the status of all pangolin species and classified the Sunda pangolin (Manis javanica), Chinese pangolin (Manis pentadactyla), and Philippine pangolin (Manis culionensis) as Critically Endangered (CR) (Challender et al., 2019a,b; Schoppe et al., 2019). As of January 2017, all eight pangolin species were upgraded from Appendix II to Appendix I in the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES), meaning that all international trade in wild-caught pangolins and their derivatives is prohibited (CITES, 2017).

Pangolins were once common in southern China, but their populations have been reduced by ~90% since the 1960s due to over-harvesting (Wu et al., 2005; Zhang et al., 2008). Their low defense capacity, low birth rate, and poor survival lead to a slow population growth rate (Wang, 1998; Johnson, 2002). Thus, intensive harvesting and trafficking have caused dramatic reductions in the pangolin population. Habitat loss and fragmentation have also contributed to their decline. Since 2020, the management of wildlife resources has been strengthened, and penalties for trafficking have also been increased in China. On June 3, 2020, pangolins were upgraded from Category II to Category I state-protected animals in China.

Heinrich et al. (2017) stated that the illegal pangolin trade spanned 67 countries on six continents. China and the United States were the most common destinations, and China was the main destination for scales and whole individuals (Heinrich et al., 2016). China is implicated in many incidents reported in the media, as either a seizure or destination country (Challender et al., 2015; Heinrich et al., 2016). Guangdong Province is a key area for wildlife consumption in China and a major distribution center for pangolin smuggling and trade (Cheng et al., 2017; Guo et al., 2019). Over the 1960s, incomplete data from the Department of Medicinal Materials in Guangdong suggested that the annual capture of pangolin was more than 20,000 individuals (Wu et al., 2002), and Zhang et al. (2010) estimated exploitation in China to involve 150,000–160,000 pangolins annually around the 1960s. This likely increased through the 1990s as increased economic development led to a rise in the cost of and demand for pangolin scales and meat (Wu et al., 2005). Over time, the motivation for international trade in wild-caught specimens within their native ranges has shifted from obtaining a protein source to economic improvement (MacMillan and Nguyen, 2014; Nuwer and Bell, 2014). In the year following the prohibition of the pangolin trade in January 2017, at least six smuggling cases were uncovered in Guangdong, including 11.9 tons of scales seized in July 2017. This suggests that the trade and consumption of pangolins in Guangdong province remain prolific.

Ultimately, consumer demand is one of the root causes driving the illegal wildlife trade. Effective conservation of threatened species depends on a reduction in the use of these animals and their derived products by consumers (Schneider, 2008; Oldfield, 2014). Understanding consumer behavior and motivations is vital for the development of effective long-term campaigns that reduce wildlife consumption (Challender et al., 2014; Theng et al., 2018). Within China, efforts to reduce the consumption of native wild animals have focused on establishing a series of wildlife laws and regulatory systems. With the core value of wildlife protection, the People's Republic of China aims to gradually establish long-term mechanisms for wildlife protection through improved legislation and stronger law enforcement (Chen, 2016). However, these legal efforts have not been satisfactory when contrasted with the number of instances of illegal pangolin trade documented in China in recent years. If we can understand the motivations behind pangolin consumption, we can propose solutions to reduce consumer demand for this threatened species.

We aimed to first examine the level of public awareness of pangolins in Guangdong Province and to grasp the reasons for their consumption in this region. We wanted to make effective suggestions for protection and countermeasures against pangolin consumption to reduce the demand for their consumption. This was assessed using a questionnaire administered to the public in 21 prefecture-level cities in Guangdong. We proposed that consumer behavior is one of the fundamental driving forces behind pangolin smuggling. Using the results of pangolin surveys, we explored—from the perspectives of enhancing public awareness of pangolins, changing public consumption concepts, consumption behavior, and improving legislation—approaches for guiding the public away from pangolin consumption. These findings are of important theoretical and practical value for the protection of pangolin species globally.



MATERIALS AND METHODS


Self-Administered Questionnaires

All respondents completed a self-administered questionnaire. The questionnaire was designed including 23 questions in four parts based on previous, unpublished research (see Supplementary Material): (1) basic information on the respondents (except their name and address), (2) their ability to identify pangolins and their derivatives, (3) consumption of pangolin meat and scales, (4) general awareness of pangolins. The purpose of this questionnaire was to grasp the consumption status of pangolins, the public's awareness of pangolin protection and relevant legislation, their purposes with regard to consumption and willingness to consume pangolin meat and scales, and the population characteristics related to pangolin consumption.

This survey was conducted in 21 prefecture-level cities in Guangdong Province, covering all regions of the province. Since the questionnaire involved some sensitive issues such as the consumption of pangolins, it was necessary for investigators to eliminate respondents' worries about potential punishment for answering questions about the consumption of pangolins and to gain the trust of the respondents during the survey. We recruited one middle school biology teachers as volunteers to help us with this survey in each city, because they had unique social relationships and had established good communication with students and their parents. Given there may be potential limitations regarding honest reporting of sensitive behaviors, using the special trust relationship between students, their parents and teachers, we ensured the smooth progress of the questionnaire survey and maximize the accuracy of the questionnaire's content, although we can't guarantee that all responders who have ever consumed pangolins or their derivatives were able to admit to illegal behaviors to teachers.

Before the survey, we had communicated with all volunteers face-to-face or via WeChat video. Volunteers were given careful training to ensure that they fully understood the survey, including the background, purpose, content of the questionnaire, and the difficulties of conducting the survey. All volunteers were required to master their communication skills with interviewees, and to recognize that they must explain the purpose of the survey to interviewees and assure them that the survey was anonymous, confidential and completely voluntary.

During the survey, our volunteers randomly selected students in their classes or their family members (e.g., parents, grandparents, uncles and aunts, cousins) as respondents, and had face-to-face communication with respondents. If the respondents were willing to fill in the questionnaire, our volunteers would give it to them to fill in; alternatively they were offered the option of completing the questionnaire by structured interview.

As students came from a variety of family backgrounds and were less influenced by their parents' education, occupation and income, selecting family members as respondents was a more comprehensive approach. Moreover, as consumption among members of the same family may be highly correlated, only one questionnaire was issued for each family, and was filled out by one person, so as to avoid deviations in the results.



Samples and Questionnaire Screening

The total population of Guangdong Province in 2017 was 111.69 million. According to the 2% allowable sampling error (Zhang, 2019), we had planned to collect 2,400 valid questionnaires in Guangdong Province; with an estimated recovery efficiency of 75%, we needed to issue 3,200 questionnaires. In total, 3,150 questionnaires were distributed in Guangdong, with 150 questionnaires distributed in each target city. Consider the social limitations of students (i.e., restrictions from parents), we controlled the proportion of students to no more than 20%.

Collected questionnaires were screened electronically. The attitude of respondents to the survey was judged by whether the information in the questionnaire was completely filled out, and whether the answers to the identification questions about pangolins and their derivatives were correct. We removed questionnaires that were missing key information, were from outside the survey area, or had obvious errors of logic in the content of the responses.



Data Analyses

We compiled the types of pangolin products consumed by pangolin consumers and the reported motivations for consumption. We used a chi-square test to check whether the gender ratio of valid questionnaire respondents conformed to the population sex ratio of Guangdong Province in 2017. To analyze the demographic profile of consumers, we conducted a binomial logistic regression, with the following explanatory variables: district, age, education, job, and income. We used these variables to determine which are the most important factors affecting the consumption of pangolins. Variables were selected using logistic stepwise regression (α = 0.05). Among the variables included in the model, the variable with the largest change in log likelihood was taken as the most important factor.



Ethics Approval Statement

All questionnaires were in accordance with procedures approved by the Ethics Committee of South China Normal University. Informed consent was obtained from all subjects and the data from questionnaires were anonymized.




RESULTS


Pangolin Status and Consumption Survey Results

Across all 21 target cities in Guangdong, 1,957 valid questionnaires were collected, the rate of effective questionnaire response was 62.13% (the validity of the questionnaire was 97.8% and the confidence level was 95%). Among all respondents, Han Chinese individuals accounted for the vast majority; only 20 respondents were from other ethnic groups. The gender ratio in respondents was balanced relative to the estimated 2017 gender ratio in Guangdong (male:female = 110.48:100, Statistics Bureau of Guangdong Province, 2017), males and females accounted for 53.30% (n = 1,043) and 46.70% (n = 914) of the respondents, respectively (χ2 = 0.48, df = 1). Respondents were primarily people aged 36–56 years (Figure 1) who are more socially active and are the mainstays of consumption in society, whose consumption status often reflects trends in societal consumption. Income status among respondents was consistent with typical income distribution patterns in China, with the majority of the respondents having an annual income of <60,000 yuan (¥) (Figure 2). Few individuals were grouped in the high-income classes; only 3.83% of respondents had an annual income of >250,000 yuan (¥). Based on these measures, we consider the respondents to adequately represent the general population in Guangdong.


[image: Figure 1]
FIGURE 1. Age-group distribution of 1,957 respondents.



[image: Figure 2]
FIGURE 2. Annual-income distribution of 1,957 respondents.


A total of 108 respondents had consumed or purchased pangolins or their derivatives in 21 prefecture-level cities (Figure 3), accounting for 5.52% of respondents (108/1,957, confidence interval 4.51–6.53%, confidence level 95%). All consumers were Han Chinese; 68 were male and 40 were female. Of the 21 prefecture-level cities, Dongguan, Shantou, Maoming, Heyuan, and Yunfu had higher proportions of consumers (Figure 4).


[image: Figure 3]
FIGURE 3. The number of pangolin consumers across 21 prefecture-level cities in Guangdong province.
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FIGURE 4. The proportion of pangolin consumers across 21 prefectures in Guangdong province.


The models of the demographic differences among consumers showed that age, job and education were related to consumption and job was the most important variable (Table 1). Civil servants were the most common consumers of pangolins, up to 17.19% (11/64), followed by enterprise executives and businessmen, at 11.48% (7/61) and 9.57% (9/94), respectively, while the consumption by students and unemployed was the lowest, accounting for 3.47% (14/403) and 2.08% (3/144), respectively (Figure 5).


Table 1. Models of the demographic differences among consumers*.
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FIGURE 5. Proportion of consumption/non-consumption by different occupations.




Public Awareness of the Protection and Legal Status of Pangolin

The majority of the respondents were aware that pangolins are protected animals in China, but only 19.47% (381/1,957) could identify pangolins as Category II state-protected animals (Figure 6A). Only 0.20% (4/1,957) thought that pangolins were common, unprotected wild animals, and 4.80% (94/1,957) were not sure if the pangolin was a protected animal or not. Fourteen respondents declined to answer.


[image: Figure 6]
FIGURE 6. Responses to a survey on pangolin status and consumption (1,957 respondents) asking if respondents were aware of the pangolin's protection level (A) and threatened status (B) in China.


When asked if the term “threatened” implied pangolins are at risk of extinction, 48.24% (944/1,957) of the respondents believed that threatened does imply extinction risk (Figure 6B). Forty-two individuals declined to answer.

The most recent amendment to the “Law of the People's Republic of China on the Protection of Wild Animals” (hereinafter referred to as the “Protection Law”) clearly states that the conscious consumption of protected animals is illegal. Upon evaluating public awareness of the Protection Law, an overwhelming majority of the respondents (87.89%) were aware that pangolin consumption was illegal (Figure 7). Among reported pangolin consumers, 75% (81/108) were aware of the Protection Law. According to our survey experience and volunteer feedback, we found that although the public understands the contents of the Protection Law, their legal awareness was weak overall or they were willing to flout the relevant law. For example, there are still quite a few people who believe that the consumption of pangolin scales for medicinal purposes is reasonable, and that there is nothing wrong in the consumption of pangolin meat; some people, when asked whether they would consume pangolins if given the chance, gave positive replies.


[image: Figure 7]
FIGURE 7. Responses to a survey on pangolin status and consumption (1,957 respondents) asking if individuals were aware that the consumption of pangolin and pangolin products was illegal.




Types of Pangolin Products Consumed and Reasons for Consumption

The most widely consumed pangolin product was scales, followed by meat. Only a small proportion of individuals consumed pangolin wine and other derived products. Among 108 respondents who had consumed pangolin-related products, scales had been consumed by 61 respondents, 58 respondents had consumed meat, 4 individuals had consumed pangolin wine, and 18 indicated that they had bought or consumed other products, including scale ornaments (16 individuals) and other products (1 individual), or had experienced Guasha (scraping) therapy which is a popular treatment for neck and shoulder pain, gastritis and enteritis by scraping the patient's neck, back or chest (2 individuals). Note that among consumers, multiple pangolin products were consumed by the same individuals.

Regarding the consumption of scales, 80.43% (49/61) of the consumers identified curing diseases as their motivation (Figure 8A). General health care was also a common driver of consumption. In addition, in responses to the “other” category, we found that some respondents believed that the scales can ward off evil spirits or used them as decorative ornaments. However, most meat consumption was accidental; i.e., the individuals were invited by their relatives or friends. Among informed meat consumers, curiosity was the most common reason for consumption, followed by “showing-off,” and as a nutritional supplement (Figure 8B). The treatment of disease and health care were uncommon motivations for meat consumption.


[image: Figure 8]
FIGURE 8. Responses to a pangolin consumption status survey regarding individual reasons for consuming pangolin scales (A) and meat (B).




The Characteristics of Pangolin Consumption

Of all consumers (61 scale consumers and 58 meat consumers), nine respondents had consumed scales and 16 respondents had consumed pangolin meat in the past year. Considering that the number of consumers was small, we did not estimate the amount of pangolin scale and meat consumption, we simply analyzed the consumption characteristics of all recorded consumers. Among meat consumers, nine consumed meat in groups of 4–6 people, four in groups of 7–10 people, and three in groups of >10 people. It can be seen that pangolin meat consumption generally occurred in groups. Additional questionnaire data indicated that 10 of the 16 consumers had consumed pangolin meat once in the past year, 1 had eaten it twice, 4 had eaten it 3–6 times, and 1 had consumed pangolin ≥7 times, resulting in an estimated average consumption rate of 2.31 events annually per consumer. This implied that although meat consumers were a minority among the populace, they were often not accidental, but habitual consumers.

We also attempted to provide statistics on the consumption of pangolin scales and meat, but the feedback on this aspect was insufficient. Among scale consumers, only five provided their consumption amount. Three people consumed ≤ 10 g of scales, one consumed 36.8 g, and one person consumed >100 g; the remaining four respondents did not provide an amount that they had consumed. Only two meat consumers estimated the amount of meat they ate in one sitting, as 2–3.5 and 5 kg were eaten by their groups, respectively. Therefore, we were unable to estimate pangolin consumption in Guangdong Province through this survey.



Respondents' Attitudes Toward the Future Consumption of Pangolin

To understand the potential future demand for pangolin more fully, we surveyed the willingness of respondents to consume pangolin in the future.

Regarding active consumption, a survey was conducted to examine whether the respondents would consume pangolin if they were sick or entertaining guests. For medicinal use, even if the efficacy of the scales is uncertain, 10.48% (205/1,957) of the respondents would still use the scales for treatment and the 23.86% (467/1,957) who were vacillating were also potential pangolin consumers (Figure 9A). Among banqueting guests, 94.58% (1,851/1,957) of the respondents would refuse to consume pangolin and thought that pangolin meat could be replaced by other high-end items; only 0.97% (19/1,957) were willing to consume pangolin for personal reasons (Figure 9B).


[image: Figure 9]
FIGURE 9. Respondents' future willingness to consume pangolin scales (A) and meat (B).


In terms of invited consumption, 1.38% (27/1,957) were willing to consume pangolin if they were invited to by relatives or friends, while 16.82% would decide whether to participate depending on the circumstances or who made the invitation. Of the respondents who refused to consume pangolin (80.46%), 19.98% (329/1,957) would also try their best to persuade the host not to consume it and another 43.79% (857/1,957) would choose to report restaurants anonymously to the relevant authorities (Figure 10).


[image: Figure 10]
FIGURE 10. Respondents' attitudes when invited to consume pangolin meat in the future.


Examining the respondents' future willingness, we found that the public's consumption of pangolin for medicinal purposes was more difficult to change than its use for other purposes.




DISCUSSION

Our goal was to develop an in-depth understanding of the motivations behind wildlife consumption and targeted strategies to change public conceptions regarding pangolin consumption. In light of the present issue of pangolin consumption in Guangdong, we propose and discuss strategies to shift consumer behavior and thereby reduce or potentially eliminate the demand for the illegal pangolin trade.


Increase Public Understanding of Pangolin Status and Decline

The premise and basis for raising public awareness of the protection of threatened species is to first ensure that the public has a clear, comprehensive understanding of the species. Although pangolins receive widespread publicity in China as a species of public concern, only 19.47% of the respondents were aware that pangolins are Category II state-protected animals. Conservation education is critical to sensitize people to the threats facing a species, the need to protect it, and the action required to ensure its survival (Liu et al., 2017). We suggest that using additional local media types including local TV stations to create publicity will help to improve public understanding of pangolins, including their biodiversity value, role in the environment, protected status, population declines, major threats to their survival.

Human consumption psychology can change with improved science literacy and evolution in social culture (Liu et al., 2017). Surveys of wildlife consumption in Hunan Province administered before and after the SARS epidemic in 2003 showed that the consumption of frogs, snakes, pheasants, and hares decreased significantly when people became aware that wild animals are potential hosts for zoonotic diseases (Yang et al., 2007). Through captivity, it has been shown that pangolins can transmit a variety of parasites and multiple viruses (Zhang et al., 2015, 2017b; Liu et al., 2019), and that there is a risk of human infection (Xiao et al., 2020). However, the vast majority of the public are unaware of this. We suggest that wildlife management institutions collaborate with more generalized science and technology workers to boost public knowledge of pangolin parasites and diseases. The relationship between avian influenza outbreaks and the consumption of birds and other wild animals in China was used as an example to warn the public about the potential risks and serious consequences of eating wild animals (Yang et al., 2007). Further, knowledge of the smuggling process could change public opinion on pangolin consumption. Tranquilizers and medications are administered to trafficked animals, which could have adverse effects for humans who consume them.

Building awareness around the legal implications of smuggling and consuming pangolins may also decrease demand. In our survey, it was found that some consumers knew only that consuming pangolins was illegal; they did not know the type or degree of punishment. For example, some offenders have even been given suspended death sentences (SINA.COM, 2007). From additional communication with the respondents, it was found that when consumers were told they could face several years in jail for consuming pangolins, they said they would refuse to consume them. Our results indicated that public awareness of the ramifications of the Protection Law was weak, as 75% of the respondents who consumed pangolin were aware that it was illegal. In addition, publicity materials tend to focus on protection knowledge and not related legal knowledge about pangolin consumption. We suggest including legal information in scientific publicity materials on pangolins. Online or televised videos of pangolin trafficking and seizure cases could enhance the understanding of relevant laws as well as the severity of the pangolin population decline due to overconsumption.



Promote Change in Product Choices Among Pangolin Consumers

We found three main motivations for pangolin meat consumption among respondents. The most prevalent was curiosity, with individuals pursuing a novelty food item. Another was “showing off,” with individuals consuming pangolin, an expensive food, as a symbol of status and wealth. Finally, some individuals believe that the pangolin has significant nutritional value and their meat is a health supplement. In addition to using pangolin scales to treat diseases, many people believe that the scales also ward off evil spirits or use them as decorative ornaments. In other countries where pangolins are distributed, scales have a high importance value in certain communities' spiritual, cultural and medicinal beliefs (Adeola, 1992; Soewu and Adekanola, 2011; Boakye et al., 2014; Challender et al., 2019b).

We suggest that further public education efforts be made to advocate for a refusal to consume wild-caught wildlife. With the development of the social economy, organic food and food health preservation have gradually become the new fashions in Chinese public food consumption. Hence, people can be encouraged to choose organic foods or novel domesticated animals to achieve the goals of health care and luxury consumption.



Recommend and Develop Alternative Medicines to Cease the Use of Scales as Ingredients in Chinese Patent Medicines

The use of rare and endangered species as traditional medicine can have potentially significant impacts on populations of local species, which are already under pressure (Still, 2003; Williams et al., 2007). Pangolin scale is an effective ingredient in TCM (Xie et al., 2001; Wang et al., 2015; Zhou et al., 2019). The consumption motivation of scales as a drug was very high (80.43%, 37/46), due to doctor's advice. Based on previous, unpublished research, we found there is a lack of awareness among traditional medical practitioners and some old traditional medical practitioners don't even know what a pangolin is. Therefore, it's one of vital aspects to increase awareness among traditional medical practitioners and soliciting their support for pangolin conservation efforts, for instance, doctors should prioritize the use of preparations of Chinese medicine formulas or Chinese medicines that do not contain pangolin scales but are still effective. Boakye et al. (2014) also pointed it out.

In addition, although pangolins have been removed from the pharmacopeia in China, they are still in the lists of ingredients in patented medicines included in the pharmacopeia. Currently there are studies on the substitutes of scales, including cowherb seed (Hsieh, 2005; Wang, 2008), pig hooves (Hou et al., 2000), horns of Cervidae and Bovidae species (Luo et al., 2011), the thorns of Chinese honey locust and cockleshells (Bensky et al., 2004), the effectiveness of these substitutes has not been proven and traditional medical practitioners had reservations about the use of substitutes (Wang, 2008). To achieve the removal of scales from Chinese medicinal use, the pharmacological study of scales must be conducted to determine their efficacy in disease treatment and relevant active compounds, with the goal of creating alternative medicines to replace scales in treating diseases.

Regarding the respondents' attitudes to future consumption, some respondents would still use the scales to treat diseases at the risk of breaking the law, and the willingness to consume pangolin for medicinal purposes was significantly greater than it was to consume it as meat. As a result, it's very important to develop alternative medicines for pangolin protection.



Enhance the Protection Level of Pangolin in China and Strengthen Law Enforcement

Prior to 2020, the Chinese government's monitoring and investigation research was relatively weak and the illegal wildlife trade were relatively active. However, since the COVID-19 outbreak, China has strengthened the management of wildlife breeding, customs, market management, forest police law enforcement and other links. Given that China is a major region of pangolin consumption, on the basic of upgrading its protection level and increasing penalties for trafficking, we suggest that the daily monitoring of wild animal and Chinese herbal medicine markets is necessary, wherein appropriate government departments fully investigate illegal trade dynamics and routes related to the pangolin (Yin et al., 2016). Associated businesses such as game restaurants should also be monitored. The illegal trade of pangolins is inseparable from human behavior. Social norms which include descriptive norms and injunctive norms, have important influence on people's consumption behavior (Cruwys et al., 2015). Descriptive norms which rely on situational factors through most of the other people's behavior influence consumer behavior (Kim et al., 2012), while injunctive norms by rules or sanctions placed on a person's behaviors by others (Kim and Seock, 2019), if their behavior violates injunctive norms, they will be punished (Jiang and Ma, 2014). Therefore, carrying out public education to guide the public to avoid consumption of pangolins, increased consumer penalties can reduce or eliminate the willingness of the public to flout the law and consume pangolins (Liu et al., 2017). Since the Chinese government has cracked down on the illegal trade and consumption of wildlife across the country, the consumption of wild animals has been significantly lower (Liu et al., 2017). In addition, with increasing public awareness of pangolin protection, some citizens have taken the initiative to report the behavior of those destroying pangolin resources to law enforcement authorities, and there is also a growing number of cases of the public reporting wild pangolin encounters to managers. For example, in June 2020, we recorded at least seven cases that were reported by the public in China, 5 cases were from news and another 2 cases were from personal communication (Table 2). Regarding the respondents' attitudes to the future consumption of pangolins, potential consumers still remain. Therefore, to protect pangolins more effectively, the penalties for pangolin consumption and media coverage of related cases should be increased to deter potential consumers. To increase public participation further in pangolin protection, we suggest the establishment of a standardized reporting reward system. Individuals would receive rewards for reporting cases of pangolin trafficking and consumption, once verified.


Table 2. The observations of Chinese pangolins in June 2020 in China.
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CONCLUSIONS

Although the public is generally aware that pangolins are protected animals, few are aware of their protection level in China or their critically endangered status. Only a small proportion of individuals in Guangdong have consumed pangolin, but among these, most knew that pangolin consumption was illegal, which indicates that they had a weak understanding of the Protection Law or were willing to flout the relevant law. Scales and meat were the primary items consumed, and scales were generally consumed for disease treatment and health care. Aside from accidental consumption, the primary motivation for eating pangolin meat was curiosity and “showing off.” To reduce the consumption of pangolin, we suggest that it is necessary to simultaneously improve public knowledge of pangolin status, disease risks, and the Protection Law. Further necessary efforts include developing alternative drugs and ceasing the use of scales in Chinese patent medicine. We believe that these actions are fundamental to ensuring pangolin protection.
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