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A B S T R A C T   

To evaluate the online presence of wildlife crime and the public’s reaction to these crimes, we 
collected data on species, locations, animal status, and motives of wildlife crime depicted on nine 
Pakistani Facebook pages and eight groups from January 2016 to May 2021. We categorized 
reactions to images depicting birds, mammals, and reptiles and applied generalized linear models 
to the total number of reactions on posts. In 594 relevant posts, we identified 10,644 animals of 
138 species. Common Krait (Bungarus caeruleus) had the highest number of posts, followed by 
Grey Francolin (Ortygornis pondicerianus) and Black Francolin (Francolinus francolinus). The 
number of posts has generally increased, particularly after the Covid-19 lockdown in March 2020. 
Almost 66 % of the posts showed animals being killed, 27 % were captured with no visible signs of 
torture, and the rest showed visible signs of torture in captivity. The most common reason for 
wildlife crimes was illegal hunting, followed by fear and illegal trade. Most victims of illegal 
hunting were birds, while reptiles were predominantly killed for fear. However, illegal trade was 
affecting all three classes of animals. Killed or tortured animals received more reactions than non- 
tortured animals, as well as more comments both against and in favor of the crime. Crimes against 
reptiles received more pro-crime comments than birds and mammals. Our results reflect the 
importance of social media to monitor wildlife crimes. Urgent actions are necessary by the 
relevant authorities to improve management and strengthen the response of law enforcement to 
wildlife crime.   

1. Introduction 

Wildlife crime in general is the “unauthorized taking, trading (supplying, selling, or trafficking), importing, exporting, processing, 
obtaining and consumption of wild fauna and flora” (CITES, 2022; UNODC, 2020). However, the exact definition of wildlife crime 
varies among countries. In Pakistan, provincial governments (for example, the Punjab Wildlife Act, 1974 and the Sindh Wildlife 
Protection Act, 2020) and the administrative units of Azad Jammu and Kashmir and Gilgit-Baltistan have particular laws for the 
management of wildlife resources in areas under their jurisdiction (Government of Pakistan, 2017). Wildlife crimes can range from 
small-scale opportunity crimes to organized large-scale criminal operations (FATF, 2020). Globally, wildlife crimes include highly 
profitable transactional offenses, in all ranking fourth behind cocaine, weapons, and human trafficking (TRAFFIC, 2022), with an 
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estimated annual financial gain of US$7–23 billion (UNEP, 2016). 
Wildlife crime is driven by several factors, including economic profit and poverty (Akinsorotan et al., 2020; Duffy et al., 2016; 

Knapp et al., 2017), the survival of humans involved in the crime (Travers et al., 2019), possession or use of wildlife for cultural and 
religious purposes or values (Shao et al., 2021), bush meat (Rija et al., 2020), trophy hunting (Sollund, 2020), human-wildlife conflicts 
(Didarali et al., 2022; Viollaz et al., 2021), excitement and tradition (Forsyth and Forsyth, 2018). Wildlife crime has been posing a 
significant threat to animals worldwide (UNODC, 2020). For instance, it has contributed to an 80 % decrease in the overall population 
size of tropical mammals and a 40 % decrease in their distribution range globally (Rija et al., 2020). Wildlife crime is also recognized in 
the Sustainable Development Goals (SDGs) as a threat to the environment and Targets 15.7 and 15.C explicitly focus on wildlife crime 
and community participation (United Nations, 2015). Overexploitation of wildlife has accelerated adverse effects on national and local 
economies (FATF, 2020), public health (Zhou, 2020), governance, rule of law (INTERPOL-UN Environment, 2016), sustainable 
development, and on communities dependent on local wildlife for their livelihood (McFann and Pires, 2020). 

In general, wildlife offenses are ranked as less serious, less harmful, and “less wrong” than offenses against persons and property, 
and also are taken less seriously than crimes against companion or farm animals (Wagner et al., 2019). The reactions of people not 
directly involved in the crime can reflect the culture and beliefs and can help to identify interventions to increase reporting of the 
crimes and social pressure to stop them (Feddema et al., 2020). 

Due to its geographic position and high biodiversity, Pakistan has become a nexus for wildlife crime, including large-scale poaching 
(WWF, 2019). Poaching has contributed to wildlife declines in Pakistan (Ahmad et al., 2022; Din et al., 2022; Mahmood et al., 2012; 
Ullah et al., 2020). However, wildlife crime is still largely understudied and undocumented in the region (Masroor et al., 2020). 

Since the early 2000s, the exponential growth of social media networks (e.g., Twitter, Facebook, and WeChat) has transformed 
regular networking resources in all facets of society. By mid-2022, the number of active social media users has reached 58.4 % of the 
world’s human population, about 4.62 billion people worldwide (Kemp, 2022a). Social media data have been used in business, 
artificial intelligence, market analysis, and forecast (Fraccastoro et al., 2021). With the expansion of the digital world of social media, 
its use to tackle conservation challenges has also been increasing (Vaz et al., 2020). The organized social web of many-to-many has 
expanded the sources of wildlife-related data, as wildlife-trade information can travel easily through peer-to-peer networks (Sullivan 
et al., 2019). A wide range of wild vertebrate species, including mammals (Shivaprakash et al., 2021), birds (Nijman et al., 2022; 
Siriwat and Nijman, 2020), reptiles (Marshall et al., 2020), amphibians (Hughes et al., 2021) and fish (Borges et al., 2021) has become 
openly available and advertised on popular websites around the world. Among other examples, social media data have been used to 
evaluate illegal hunting in Iran (Sardari et al., 2022), and the illegal trade of raptors (Panter and White, 2020) and otters (Siriwat and 
Nijman, 2018) in Thailand. Besides data on affected species, successful conservation also relies on identifying and combating the 
reasons behind these crimes (St John et al., 2013). 

In January 2022, the 71.7 million social media users in Pakistan represented 31.5 % of the total population (Kemp, 2022b). Among 
the six most popular social media websites (Facebook, Twitter, YouTube, Instagram, Pinterest, and Reddit) used in Pakistan, Facebook 
had the highest number of users (73.56 %) in May 2022 (Statcounter, 2022). In fact, approximately one in every three Pakistani 
citizens uses Facebook, which prompted us to focus on this platform. 

Analyzing social media data, including comments on blogs and posts, can inform us about the magnitude of wildlife crime, hot
spots, and apparent reasons. Evaluating responses from the public to these posts can help us design education campaigns and other 
awareness-raising actions (Bergman et al., 2022; Nekaris et al., 2013). 

In this study, we aim to  

● Quantify the number and type of wildlife crimes depicted in Facebook posts in Pakistan;  
● Examine the temporal and spatial distribution of reported wildlife crimes;  
● Identify the possible underlying reasons;  
● Analyze the reactions and comments on the posts to understand the public’s perception of wildlife crimes and conservation; and  
● Highlight the potential of social media as a tool for biodiversity conservation. 

2. Methods 

Wildlife crime is any activity that goes against legislation protecting wild animals and plants. These actions cause pain and suffering 
to individual animals, push species closer to extinction, and can be linked to other serious crimes, such as firearms offenses and 
organized crime. Wildlife law is complicated, and it can be hard to know whether something is a crime and whether, or when, to 
involve the police. For this reason, in this study, we use the state of the animals (captured or killed) and the apparent reasons for the 
crime. 

2.1. Data collection 

We analyzed wildlife crimes in Pakistan that were posted or reported on Facebook between January 2016 and May 2021. We used 
the keywords “crime”, “wildlife”, and “wild animals” in English and Urdu in the search bar of Facebook. For our definition of wildlife 
crimes, we relied on the Provincial Wildlife Acts, which cover crimes and cruelty against all classes of animals. We also considered 
Society for the Prevention of Cruelty to Animals (SPCA), Punjab guidelines (The Prevention of Cruelty of Animals Act, 1890). We 
evaluated the resulting posts for evidence of wildlife crime. From this initial sample of posts, we used backward and forward snowball 
sampling to identify other posts, pages, and groups related to wildlife crime. Groups and pages that were identified were not explicitly 
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related to wildlife trade, but focused on awareness, posting, or sharing topics related to wildlife. Overall, we identified nine Facebook 
pages and eight Facebook groups relevant to wildlife of Pakistan, where such posts were common (Table 1.). All identified pages and 
four groups were public, i.e., even people with no Facebook account are able to see who is in the group and what they post. For the four 
private groups, our request to join was approved within 24 h. This was the only interaction we had with Facebook page group admins. 
These pages and groups mostly used Urdu language and some posts were written in Roman Urdu. All translations were completed prior 
to analysis by author RUH, who is a fluent speaker of Urdu. 

We manually identified relevant posts and recorded and classified wildlife crimes. We collected data in May 2021, following the 
guidelines by Kosinski et al. (2015) and Martin et al. (2018). Our protocol had four conditions: we anonymized data (including the 
names of the poster, the commenters, and the names of the groups and the pages), avoided communication with users, did not publish 
identifying information, and checked for duplicates. 

From each post, we identified animal species based on the picture(s) and description in the original post and comments. We noted 
common and scientific names, taxonomic class, global conservation status, and population trends of the species (IUCN, 2022). For the 
native status of the species in Pakistan, we followed Grimmett et al. (2009), Khan (2006), and Roberts (1997). We also identified 
species that were included in Appendix I, Appendix II, and Appendix III in CITES for international trade regulations from the Species+
database (UNEP, 2023). 

We manually extracted the geographic location and the date of the crime from the description of the post or from the comments by 
the poster or other people who had that information. When the date of the crime was not included in the text caption or on the 
photograph, we recorded it as missing information. We obtained the number of animals from the comments or if this information was 
not provided, based on the photo. We also quantified public reactions by recording the number of likes and other emoji reactions, 
shares, and comments to each post. 

Based on the photographs, the description of the post and if necessary, expert knowledge, we categorized the types of wildlife crime 
and the reason behind them. We considered the robustness of the coding by checking agreement among the four authors and an expert. 
They always agreed on class and the status of the animal. When there was disagreement about the reasons behind the crime, it was 
discussed until agreed on. We used three general categories for the type of wildlife crime based on the state of the animal: captured 
with no visible torture, captured and visibly tortured, or killed (Table 2). 

We identified 10 reasons for the animals being captured or killed: baiting, fear, human-animal conflict, ignorance, illegal hunting, 
illegal trade, kept as a pet, medicine, performance, and to take photos/videos (Table 3). There was a single case of an animal sacrificed 
for Eid, which was an unidentified mammal species (most probably a female Urial (Ovis vignei). It is against the law to use a protected 
wild animal as an Eid sacrifice. The text describing the post states “We sacrificed a jungli bakri (In English: wild goat) for Eid, therefore we 
will get more reward”. Because of their ignorance, they sacrificed a protected wild animal. Because there was only this one example, we 
decided not to treat it as a separate category and included this case under ignorance. 

For each post, we recorded the number and types of the seven different emoji reactions (like, love, care, laugh, wow, sad, or angry) 

Table 1 
Summary statistics of the anonymized Facebook pages and groups with wildlife-crime posts in Pakistan, with the number of likes, followers, and 
members (for pages and groups, respectively) and relevant wildlife crime posts at the time of data collection. Please note that Facebook groups do not 
have likes (indicated by NA), only members.  

Group/page ID Number of posts Number of page likes1 Number of followers2 or members3 

Group 1 129 NA 8360 
Group 2 44 NA 15,338 
Group 3 40 NA 9809 
Group 4 23 NA 2210 
Group 5 21 NA 51,900 
Group 6 3 NA 10,655 
Group 7 2 NA 13,667 
Group 8 1 NA 254,700 
Page 1 148 71,134 18,795 
Page 2 133 8979 9636 
Page 3 26 215,261 219,808 
Page 4 6 8979 9636 
Page 5 6 5103 5169 
Page 6 5 21,099 21,965 
Page 7 3 71,134 18,795 
Page 8 3 3295 3399 
Page 9 1 9534 9812  

1 A Like is a Facebook emoji reaction, in fact, the famous "Like" icon with the blue thumb is one of the most central images in the Facebook brand. A 
person can like anything on a site that they can comment on. A like usually represents “I like this”, “I agree” or “I have seen it”. 

2 Facebook followers are people who have opted-in to “follow” a profile or page, meaning that they will receive updates from this profile or page in 
their timeline. When people like a page, according to Facebook’s default settings, they become followers as well. 

3 A Facebook Group is a place for group communication and for people to share their common interests and express their opinion. Groups let people 
(i.e., the members) come together around a common cause, issue, or activity to organize, express objectives, discuss issues, post photos, and share 
related content. Anybody can create and manage a Facebook group and a person can join up to 6000 Groups. Again, they will see activity of the groups 
they joined on their page.” 
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and categorized the comments (Obamiro et al., 2020; Pal et al., 2017) as positive, negative, sharing information, or irrelevant 
(Table 4). We calculated the frequency of the different reactions and comment types (Pal et al., 2017). We treated “likes” as a unique 
category, as this is a general and loosely used reaction and the other six reactions explain public sentiments more exclusively (Badiata, 
2016; Eberl et al., 2020). For each post, we analyzed the number and type of reactions and comments as a function of the taxonomic 
class, the status of the species, and the reason for the crime. 

2.2. Spatial and statistical analysis 

Using the geographical location, where the crime was recorded, we created a heat map using ArcGIS version 10.5.1 (ESRI, 2017). 
To understand the effect of taxonomic class, type of crime, and reason for the crime on the (i) number of reactions (to observe public 
engagement), (ii) comments against the crime, and (iii) comments appreciating the crime on individual posts, we used generalized 
linear models (GLMs) with negative binomial distribution using the mass package (Venables and Ripley, 2002) in R version 1.4.1717 (R 
Core Team, 2019). We added the predictor variables to the models individually, two at a time, and all three together to obtain the 

Table 2 
Status of the animals affected by wildlife crime in Pakistan as depicted in posts in nine Facebook pages and eight groups from January 2016 to May 
2021 and the reason behind the crime. For detailed examples of the reasons for the wildlife crime, see Table 3.  

Type of wildlife crime Description Most common reason 

Captured (No visible Torture) Wild-caught animals kept in captivity without visible signs of torture or stress ● illegal trade 
● to be kept as pets 

Captured (Tortured) Severe pain and suffering inflicted on captured wild animals by humans ● illegal trade 
● to be kept as pets 
● to be kept as performance animals 

Killed Purposefully caused death in wild animals by humans ● illegal hunting 
● fear  

Table 3 
Definitions of the reasons for wildlife crime from Pakistan with examples based on posts in nine Facebook pages and eight groups from January 2016 
to May 2021. Representative screenshots are shown in Appendix Fig. 1, but please be warned that some of the images can be upsetting.  

Reasons Definition Examples and further explanation 

Baiting Baiting is a blood sport, where a chained wild animal and one or 
more dogs are forced to fight one another. It may also involve 
pitting two wild animals against each other. 

Wild Boar (Sus scrofa), Striped Hyena (Hyaena hyaena), and bears are 
most commonly used. Example: A Wild Boar is immobilized by having 
its legs tied with ropes and is attacked by two dogs for the amusement 
of onlookers (Appendix Fig. 1a). 

Fear Killing or hurting a wild animal as a result of an emotional reaction 
because people consider them a threat. 

Different species of (venomous and non-venomous) snakes. Example: 
An Indian Cobra (Naja naja) was killed using a metal rod ( 
Appendix Fig. 1b). 

Human-animal 
conflict 

Killing or hurting a wild animal as a result of negative interaction 
between wildlife and humans or livestock. 

Leopards (Panthera pardus), Indian Rock Pythons (Python molurus), and 
Indian Crested Porcupines (Hystrix indica) are often victims of human- 
animal conflicts. Example: A Leopard killed by villagers for attacking a 
person (Appendix Fig. 1c). 

Ignorance Killing or hurting a wild animal as a result of ignorance. Given the 
lack of education, people cannot correctly identify wild animals and 
misidentify them as dangerous species. 

Similar looking animals (particularly non-venomous snakes) are often 
mistaken for dangerous species. Example: A Fishing Cat (Prionailurus 
viverrinus) was tortured and killed for being misidentified as a Leopard 
by the villagers (Appendix Fig. 1d). 

Illegal hunting Illegal killing of an animal during sport hunting, which is traditional 
in Pakistan. 

A variety of species are killed indiscriminately, particularly birds and 
ungulates. Example: An illegally shot Nilgai (Boselaphus tragocamelus) ( 
Appendix Fig. 1e). 

Illegal trade Illegal trade of live wild animals, body parts, or derived products. Birds, mammals, and reptiles are all traded illegally. Example: A person 
announcing having an Indian Pangolin (Manis crassicaudata) in their 
possession and selling it online (Appendix Fig. 1h). 

Kept as pet Wild animals captured and/or traded to be kept as pets. Many animals (mainly parakeets, snakes, and small mammals) that 
were captured in the wild are kept as pets. Example: A Small Indian 
Civet (Viverricula indica) is tied up like a dog (Appendix Fig. 1f). 

Medicine Killing or hurting wild animals to use their products for the 
treatment of various diseases and disorders 

In our sample, Indian Spiny-tailed Lizard (Saara hardwickii) was the 
only example for this category. The vendor often breaks the spinal cord 
of the lizards thereby paralyzing them to display alive ( 
Appendix Fig. 1h). 

Performance A street performance, where an animal is forced to dance or perform 
in some other way in front of a live audience. 

Mostly monkeys and bears are used in street performances by the 
Qalandars. Example: An Asiatic Black Bear (Ursus thibetanus) 
performing on the street (Appendix Fig. 1i). 

Photos or videos Wild animals used to take photos or videos of them or with them to 
get likes online or offline, for wedding photoshoots and political 
rallies. 

Lions and tigers are often kept and photographed as status symbols. 
Example: A Lion (Panthera leo) used in a rally organized to campaign 
for a political party, whose political symbol is a tiger ( 
Appendix Fig. 1j).  
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influence of each variable. Using Akaike’s information criterion (AIC) for model selection (Burnham and Anderson, 2004), we selected 
the model with the lowest score through the wiqid R package (Meredith, 2020). We used an 85 % confidence interval to recognize 
variables with a significant effect on the reaction of the public towards wildlife crimes to reduce model choice and to make 
parameter-assessment criteria more harmonious than the smaller confidence intervals, such as the widely used 95 % (Arnold, 2010). 
We also calculated the incidence rate ratio (IRR) to indicate the influence of the explanatory variable on the response variable 
compared to the model regression coefficient (Piza, 2012). 

3. Results 

3.1. The magnitude and dynamics of wildlife crime in Pakistan based on Facebook posts 

We identified 594 posts depicting wildlife crime in Pakistan on nine Facebook pages and in eight Facebook groups that were posted 
between January 2016 and May 2021. These posts depicted 10,644 individual animals belonging to 138 species of birds, mammals, 
and reptiles. No amphibian, fish, or invertebrate species were represented in these posts. Birds had the most posts, species, and in
dividuals (224 posts, 69 species, and 9480 individuals) followed by 195 posts of reptiles with 763 individuals of 30 species and 175 
posts of 39 mammal species showing 401 individuals. We could not identify at the species level 16 cases (14 birds, a mammal, and a 
reptile). 

The highest overall number of individuals depicted as victims of a wildlife crime event on posts was 1288 Rosy Starlings (Pastor 
roseus), followed by 1255 Grey Francolin (Ortygornis pondicerianus), and 1100 Bank Mynas (Acridotheres ginginianus). Among mam
mals, we identified 101 individuals of Siberian Ibex (Capra sibirica), followed by 49 Indian Desert Hare (Lepus nigricollis) and 44 
Leopard (Panthera pardus). Considering reptiles, we recorded 537 Spiny-tail Lizard (Saara hardwickii), followed by two relatively less 
affected snakes, Common Krait (Bungarus caeruleus), and Chequered Keelback (Fowlea piscator) with 34 and 31 individuals, respec
tively. Common Krait was identified in 34 posts of one individual each (np = 34, nind = 34), which was the highest among all taxa, 

Table 4 
Types of comments with example quotes on wildlife crime posts from Pakistan on nine Facebook pages and in eight groups from January 2016 to May 
2021. NA indicates no subcategories.  

Comment type Subcategory of 
comment type 

Description Illustrative examples 

Positive Against wildlife 
crime 

Condemning wildlife crime and encouraging the protection and 
conservation of wild animals. 

“This is horrible. These bears are already few. 
Punjab Wildlife and Parks Department must take 
action immediately.” 

Religious positive Giving religious references and remarks on the protection, care, 
and benefits of wild animals. 

“This is not acceptable. Allah forbids us from 
hurting living beings” 

Negative Encouraging 
wildlife crime 

Encouraging wildlife crime and appreciating the brutal acts against 
wild animals. 

“Bravo, you did the right thing. A good snake is a 
dead snake” 

Religious negative Giving religious references and commands, which allow harming 
and committing other crimes against wild animals. 

“Man is “Ashraf-ul-Makhlooqat” (the highest form 
of creation), so he can kill and eat everything halal.” 

Information 
sharing 

NA Providing scientific knowledge, for instance identifying the species 
in the post and describing its ecological importance, conservation 
status, conservation needs, occurrence, or habitat. 

“This crime against “redacted” species happened in 
“redacted” district, “redacted” province of 
Pakistan” 

Irrelevant NA Comments not related to the content of the post. Another person is mentioned or tagged by the 
commenter.  

Fig. 1. The number of wildlife crime posts per month in Pakistan from January 2016 to May 2021 with January of each year marked.  
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followed by Grey Francolin (np = 30, nind = 1255), and Black Francolin (Francolinus francolinus) (np = 24, nind = 341). Bank Myna, 
Spiny-tailed Lizard, and Siberian Ibex had the highest number of individuals/post ratio in the three taxonomic classes with values of 
550, 107.4, and 50.5, respectively. 

The annual number of wildlife crime posts has increased between January 2016 and May 2021, reaching 327 in 2020. Considering 
monthly values, there was a clear increase in March 2020, when the Covid-19 lockdown began in Pakistan, and the highest number of 
posts was reported in August 2020 (Fig. 1). 

3.2. Native-exotic status, global conservation status, and population trends of the animals 

Regarding the native status of the species in Pakistan, 123 of 594 posts were of native birds belonging to 31 species (nind = 5278, nsp 
= 31), 194 posts from native reptiles (nind = 762, nsp = 30), and 161 posts from native mammals (nind = 378, nsp = 33). The 10 posts 
depicting non-native animals included four species: Lion (Panthera leo), Tiger (Panthera tigris), Giraffe (Giraffa camelopardalis), and 
Sambar (Rusa unicolor). 

We identified individuals of one globally Critically Endangered bird (Great Indian Bustard Ardeotis nigriceps), four bird and six 
mammal species that were Endangered, 16 Vulnerable species (six birds, eight mammals, and two reptiles), 16 Near Threatened 
species (five birds, six mammals, and five reptiles), and 96 Least Concern species (Appendix Table 1). Among the 43 threatened species, 
wildlife trade or illegal hunting were not mentioned by IUCN as threats for Afghan Tortoise (Testudo horsfieldii), which was identified as 
a pet in one post, one Kashmir Gray Langur (Semnopithecus ajax) and 14 individuals of Wild Goat (Capra aegagrus) as victims of illegal 
hunting, and a Woolly Flying Squirrel (Eupetaurus cinereus) tortured because of ignorance. 

Overall, we identified 270 individuals of 24 species (seven birds, 14 mammals, and three reptiles) that were listed in Appendix I of 
CITES, 870 individuals of 37 species (22 birds, seven mammals, and eight reptiles) listed in Appendix II, and 196 individuals of 15 
species (two birds and reptiles each and 11 mammals) listed in Appendix III (Appendix Table 1). 

About half (64) of the species identified in Facebook posts were globally declining, 33 were stable, 23 increasing and 19 had 
unknown trends (Appendix Table 1). Most bird and mammal species in our dataset were globally declining, whereas most reptiles were 
stable, and none were increasing. 

Among the 138 species in our dataset, 101 had hunting and trapping listed as a threat and 122 species were threatened due to illegal 
wildlife trade according to IUCN. Use and trade were identified as a threat for 68 bird species, 34 mammals, and 20 reptiles 
(Appendix Table 1). 

3.3. Wildlife crimes and the underlying reasons 

Most of the animals depicted in these posts were killed, followed by capture with no visible torture. Of 10,644 individuals, 7027 
were killed (birds: nind = 6529, nsp = 53, mammals: nind = 303, nsp = 29, and reptiles: nind = 195, nsp = 27), while 2878 were captured 
with no visible torture (birds: nind = 2839, nsp = 24, mammals: nind = 13, nsp = 9, and reptiles: nind = 26, nsp = 14), whereas 739 were 
in captivity with visible signs of physical torture on them (birds: nind = 112, nsp = 11, mammals: nind = 85, nsp = 19, and reptiles: nind 
= 542, nsp = 6). 

The most common reason for wildlife crime was illegal hunting (np = 220, nind = 5802), followed by fear (np = 154, nind = 182), 
illegal trade (np = 85, nind = 3964), pet keeping (np = 42, nind = 54), ignorance (np = 29, nind = 31), performance (np = 22, nind = 30), 

Fig. 2. The number of posts in function of the status of the animals and the reasons behind the wildlife crimes for birds, mammals, and reptiles 
identified in Pakistani Facebook posts from January 2016 and May 2021. 

R.U. Haq et al.                                                                                                                                                                                                         



Global Ecology and Conservation 43 (2023) e02473

7

human-animal conflict (np = 20, nind = 26), baiting (np = 12, nind = 13), medicine (np =5, nind = 537) and to be used in photos or 
videos (np =5, nind = 5). The reasons were different for different classes of animals, for birds and mammals illegal hunting and illegal 
trade were the main reasons why they were victims of crime. However, for reptiles, fear was the main reason followed by the urge to 
keep them as pets (Fig. 2). 

3.4. Geographical distribution of wildlife crimes in Pakistan according to Facebook posts 

Location information was missing for 174 posts. Among the rest, locations up to the province level were available for 40 cases. 
Wildlife crimes were recorded in 98 districts of all seven administrative units of Pakistan (Fig. 3), most in Punjab (np = 199), followed 
by Khyber Pakhtunkhwa (np = 110) and Sindh (np = 52). Furthermore, for crimes with a known location, the number of animals 
affected was also highest in Punjab (nind = 3406) followed by Sindh (nind = 1542) and KPK (nind = 1522). 

3.5. Sentiment analysis of the reactions to wildlife crime 

The taxonomic class of the animal affected the numbers and types of the reactions. Birds received the most likes (23,344), followed 
by mammals (15,455) and reptiles (11,172), whereas the number of other emojis was highest for reptiles (40,917), followed by birds 
(34,139) and mammals (22,131). Posts with mammals were shared 36,861 times, followed by birds and reptiles, 22,032 and 12,963 
times, respectively. People mostly reacted to posts using the “angry” emoji, followed by “sad”. However, when reptiles were killed, 
there were more “laugh” reactions than for birds and mammals. Sentiments also varied based on the type of crime, in the case of killing 
birds, over 90 % of the reactions were “angry” and “sad”, and only 4 % “laugh” emojis (Fig. 4). 

Most comments were on posts depicting reptiles (5008 comments), followed by birds (4451), and mammals (3729). The proportion 
of different types of comments (against or supporting the crime, providing information, religious positive or religious negative, or 
irrelevant) varied based on the status of the animal and the type of crime (Fig. 5, Fig. 6). 

3.6. Factors driving the number of reactions to wildlife crime posts 

The number of comments varied based on the reason for the crime (from 9 to over 5000 total comments) and the class of the animal 
(Fig. 6). Posts depicting illegal hunting received over five times more comments appreciating the crime, than the ones criticizing it. 

Results of the first model suggest that the status of the animal was the only significant factor in the number of reactions (likes and 

Fig. 3. The number of wildlife crime posts in different administrative units of Pakistan based on Facebook data in 2016–2021. KPK: Khyber 
Pakhtunkhwa, AJK: Azad Jammu and Kashmir, GB: Gilgit-Baltistan, and ICT: Islamabad Capital Territory. 
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other emojis) on the post (Appendix Table 2; Table 5). Posts depicting a dead animal received significantly (1.62 times) more reactions 
than posts with captured animals that showed no visible signs of torture (Table 5). Animals that were captured with visible signs of 
torture, received fewer (0.62 times the amount of) reactions than those without. 

3.7. Factors driving the number of comments against the crime 

Based on the second model, the status of the animal was the only significant factor defining the number of comments against the 
crime (including both general and religious comments) on the post (Appendix Table 2; Table 5). Posts that depicted the killing of an 
animal received significantly (1.54 times) more comments compared to posts, where animals were captured with no visible signs of 
torture. 

3.8. Factors driving the number of comments appreciating the crime 

Results of the third model suggest that both the class and the status of the animal affected the number of comments appreciating the 
crime (including religious comments favoring crimes) on Facebook posts (Appendix Table 2; Table 5). Posts featuring reptiles received 

Fig. 4. The proportion of different emoji reactions as a function of the status of birds, mammals, and reptiles in posts depicting wildlife crime on 
Facebook in Pakistan. 

Fig. 5. The proportion of different comment types as a function of the status of birds, mammals, and reptiles in posts depicting wildlife crime on 
Facebook in Pakistan. 
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nearly twice as many comments in favor of the crime than birds. Posts featuring an animal killed received 2.41 times more comments 
than posts with captured animal (with no visible signs of torture). Even though mammals received slightly more comments appre
ciating the crime than birds, it was not significant. 

4. Discussion 

To our knowledge, our study is the first to analyze the magnitude and apparent patterns of wildlife crime in Pakistan and to describe 
attitudes of the Pakistani public towards wildlife crime as depicted on social media. We have identified over 10,500 individuals of 138 
bird, mammal, and reptile species in a relatively short time frame of five years, indicating the potentially large number of wildlife 
crimes occurring in Pakistan. The populations of a large number of species (66 out of 138) in our dataset are declining, and most of 
these declining species are threatened by hunting and trapping and are known to be used and traded (IUCN, 2022). In fact, the second 
major threat to biodiversity globally is direct overexploitation through hunting, poaching, harvesting, trade, and use (WWF, 2020). 
Many Asian species have been threatened by overexploitation raising conservation concerns (Nijman and Shepherd, 2015). While 
restrictive policies following the Covid-19 outbreak have reduced the magnitude of anthropogenic impacts (Forti et al., 2020), in 
Pakistan the number of wildlife crimes represented on Facebook has sharply increased. Similarly, wildlife crimes doubled during the 

Fig. 6. The number of comments on Facebook posts depicting wildlife crime in Pakistan as a function of the class of the animal and the reason for 
the crime for birds, mammals, and reptiles. 

Table 5 
Average estimates of the coefficients with unconditional standard error (SE) and 85 % confidence intervals of the variables included in the best 
generalized linear models. SE is the unconditional standard error and IRR is incidence rate ratio. Bold numbers indicate estimate within the confi
dence interval.  

Models and Predictors Estimate SE IRR Lower 85 % Upper 85 % 

All reactions 
Intercept  4.77  0.21  117.72  4.48  5.09 
Status of the animal (Reference = Captured (No Visible Torture) 
Captured (Tortured)  -0.51  0.28  0.60  -0.92  -0.10 
Killed  0.49  0.23  1.62  0.14  0.80 
Comments against crime 
Intercept  2.27  0.25  9.66  1.93  2.65 
Status of the animal (Reference = Captured (No Visible Torture) 
Captured (Tortured)  -0.30  0.34  0.74  -0.80  0.18 
Killed  0.43  0.27  1.54  0.03  0.81 
Comments appreciating crime 
Intercept  0.13  0.38  1.14  -0.38  0.71 
Class (Reference = Birds) 
Mammal  0.40  0.33  1.49  -0.09  0.90 
Reptile  0.67  0.30  1.96  0.24  1.11 
Status of the animal (Reference = Captured (No Visible Torture) 
Captured (Tortured)  0.14  0.51  1.15  -0.62  0.89 
Killed  0.88  0.39  2.41  0.28  1.42  
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Covid-19 lockdown in 2020 in Bangladesh, and 28 % more animals were killed in 2020 than in the same period previously (Rahman 
et al., 2021). The wildlife-related criminal enterprise has been digitally expanding, reaching more consumers through social media (Xu 
et al., 2020). Nevertheless, the increased number of wildlife crime posts on Facebook could have also resulted from trade shifting from 
physical markets to online social media platforms (Morcatty et al., 2021). Facebook has been used to assess the magnitude of wildlife 
crime in Sweden to understand illegal hunting through informal Facebook conversations (Essen, 2016) and to study illegal hunting in 
Russia (Braden, 2014). While the scope of our study is limited, as we sampled a handful of Facebook posts in selected public groups and 
pages, we found that the general picture was similar to the findings of previous publications from neighboring India (Mendis et al., 
2022) and Iran (Sardari et al., 2022). In fact, social media can be a double-edged sword when it comes to wildlife crime, i.e., used for 
illegal wildlife trade (Lenzi et al., 2020) and also to monitor wildlife crime (Shan et al., 2022). 

4.1. The number of posts depicting a wildlife crime as a function of the class of the animal 

In our dataset, birds were represented by more species and more individuals than mammals and reptiles, reflecting species diversity 
in the country in these three groups (658, 208, and 193 species of birds, mammals, and reptiles, respectively). This means that 10.8 % 
of bird species, 19.2 % of mammal species, and 16.1 % of reptile species were victims of wildlife crime as seen on Facebook. 

In Pakistan, wildlife conservation is neglected, and species are under multiple threats, such as illegal wildlife trade, hunting, and 
habitat loss (Business Recorder, 2022). Our content analysis identified illegal hunting as the major reason (considering both the 
number of posts and the number of individual animals depicted) for wildlife crimes in Pakistan. We identified over 5000 individuals of 
45 bird species and over 200 mammals of 17 species. There were no illegally hunted reptiles in our dataset. Previous studies also 
reported illegal hunting as a major concern in Pakistan (Awan, 2011; Hassan et al., 2020; Mahmood et al., 2012; Rehman et al., 2021). 
Sport hunting is very common with a long tradition in the country (Hussain, 2010). Nevertheless, hunting is not only seen as a sport, 
but also as a way of exhibiting wealth and power and elevating social status (Gurven and von Rueden, 2006; Tariq and Minhas, 2015). 
While most sport hunters often follow the rules and only hunt permitted species during hunting season, people who use hunting as a 
way to show off, often hunt illegally and indiscriminately (RU pers. obs.). Religious faith plays a significant role in hunting, as “halal” 
species that are “fit for consumption by Muslims” are more often hunted illegally than “haram” i.e., species “unfit for consumption by 
Muslims”. For instance, all reptiles are haram, similar to the Wild Boars (Sus scrofa), which according to our dataset, were never hunted, 
but used in baiting and were tortured to death. On the other hand, among 17 hunted mammal species (with 5802 individuals), 11 were 
halal (with 5792 individuals). Considering threatened species, we identified two posts each of the Critically Endangered Great Indian 
Bustard and the Endangered Hog Deer (Axis porcinus), which are halal. However, we also found one record of the Endangered Kashmir 
Gray Langur, which is haram according to Muslim faith. The number of religious comments was highest for this type of crime, 
particularly considering birds. While there were 260 religious comments against the crime, 163 religious comments praised the crime. 
According to Muslim faith, humans are “Ashraf-ul-Makhlooqat” (the highest form of creation), so often Muslims wrongly interpret it 
that everything is created for them, and they can use every living creature for their needs (Tasgheer and Anwar, 2021). 

Globally, wild birds are among the most hunted and most traded taxa (Sardari et al., 2022; Spee et al., 2019), as profit drives trade 
and culture drives hunting (Silva et al., 2022). Most posts and the highest numbers of birds depicted cases of illegal hunting. Birds are 
relatively easy to shoot or capture in large numbers, as they congregate in predictable areas (i.e., in crops, on fruiting trees, and at 
wintering or migratory stopover sites) and are easier to catch than other wildlife with readily available nets and can be killed using 
cheap air guns (Carvalho et al., 2015). In Pakistan, only a handful of game bird species are legal to hunt (depending on the admin
istrative unit) during a determined season and pending a permit. Even when permitted species were shown in some posts, based on the 
numbers, location, or time of the year they were hunted illegally. Examples are the Grey Francolin (with the highest number of posts) 
and the Rosy Starling (highest number of individuals). In fact, we did not identify any cases of legal hunting for any animal. 

Reptiles had the second highest number of individuals affected after birds, driven by several factors. Prominent motives for killing 
snakes for instance are fear and myths (M.S. Khan, 2014). Not surprisingly, fear was only associated with reptiles, especially snakes. 
The second highest number of comments were also received by this type of crime. While there were three times more comments against 
the crime, the number of religious comments appreciating the crime was higher than those condemning it. Snakes in particular are 
considered terrifying and threatening in many cultures (Polák et al., 2020). Both venomous and non-venomous species are considered 
“dangerous, death-causing evil creatures”, therefore many people exhibit religious antipathy, superstitious fear, and repulsion towards 
them (Janovcová et al., 2019) and hence they are being killed without understanding their role in the ecosystem. For instance, in 
Bangladesh, males and followers of Islam and Christianity are more likely to kill snakes than members of Sonaton religion (Jaman 
et al., 2020). 

4.2. Reasons for the crimes 

Illegal trade of live wild animals, body parts, or derived products is also rampant in Pakistan (e.g., Ahmad et al., 2021; Faiz et al., 
2022; Hassan et al., 2022; Mussarat et al., 2021). Although there were fewer posts than for animals captured or killed for fear, more 
individuals were affected by illegal trade from all classes, including the Critically Endangered Great Indian Bustard, and the Endan
gered Saker Falcon (Falco cherrug), Indian Pangolin (Manis crassicaudata), Green Turtle (Chelonia mydas), and Spotted Pond Turtle 
(Geoclemys hamiltonii). Capturing birds to be kept as pets is common in Pakistan, particularly parrots (Hussain and Khan, 2023), 
flamingos (U. Khan, 2014), and cranes (Rehman et al., 2021). In our results, the highest number of posts of birds kept as pets were of 
wild-caught Alexandrine Parakeet (Palaeornis eupatria), a highly demanded pet in Pakistan (Ilyas, 2013). Birds of prey (both diurnal 
and nocturnal) were also often captured, particularly for the pet market. A study from Thailand also found a large number of owls and 
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diurnal raptors traded online (Panter and White, 2020). Other species according to our dataset used as pets included such unusual 
species, as the Common Crane (Grus grus) and Demoiselle Crane (Anthropoides virgo). Small (e.g., the 10–15 kg Fishing Cat; Prionailurus 
viverrinus) to large cats (a 150–200 kg Lion) are also affected by illegal trade for the pet market, as they are kept as a status symbol. 

Although most of the posts were about people intending to trade animals locally, Lahore and Karachi are considered hubs for 
exporting wild animals to China, Hong Kong, Korea, Singapore, and Vietnam (Noureen et al., 2012; Waseem et al., 2020). Additionally, 
The Belt and Road Initiative between Pakistan and China may create new routes and supplies for illegal wildlife trade in Pakistan 
(Farhadinia et al., 2019). The already-present obsession of keeping wild animals as pets might also further increase (Khan, 2019), as 
the Initiative will open up new routes for importing exotic animals. We identified a relatively high number of comments on posts 
depicting illegal trade, most against the crime (particularly for birds). Surprisingly, there were more religious comments praising the 
crime than against it. 

We included spiritual release under wildlife trade. In our dataset, Bank Myna and House Sparrows (Passer domesticus) were rep
resented by the highest numbers. These species are victims of a widespread religious practice of buying and releasing animals (mostly 
birds) for “sawab” i.e., “spiritual merit or reward” in Pakistan. Releasing captive wild animals for spiritual/religious purposes is 
common in many parts of Eastern and Southern Asia (Gilbert et al., 2012). 

Ignorance is another important reason for wildlife crimes. For instance, Indian Pangolins are killed as they are believed to dig 
graves and eat the dead bodies (by 86 % of the 268 people surveyed by WWF-Pakistan in AJK (Faraz, 2022). We found a record of an 
Indus River Dolphin (Platanista minor) that was hunted believing it was a fish and a Fishing Cat killed for being mistaken for a Leopard. 
Animal rights are not taught in Pakistan (except for one subject in a single university) and the general attitude of the public toward 
animals is hostile (Ilyas and Qazilbash, 2021). For example, in a survey of public universities in Punjab, Pakistan studying the attitude 
of students in higher education towards animal rights, over half of the respondents had no concerns or objections to the abuse of 
animals and their use for economic and scientific purposes (Balouch et al., 2022). 

Certain mammals and reptiles were often depicted in street performances, but we found no posts of birds used in this activity. The 
most commonly depicted species were the globally Vulnerable Asiatic Black Bear (Ursus thibetanus) and Rhesus Monkey (Macaca 
mulatta). Among reptiles, Near Threatened Indian Rock Python (Python molurus), Saw-scaled Viper (Echis carinatus), and the Indian 
Cobra (Naja naja), were used in snake charming performances, the last two being venomous. Using wildlife for street shows (bear 
dancing, mongoose and snake fights, and macaques performing) is illegal, albeit still common in Pakistan (Altaf et al., 2017). Snakes, 
including threatened species, are often collected for snake charming in Pakistan (Masroor et al., 2020). Surprisingly, both religious and 
non-religious comments were condemning this type of activity. To some degree, animals were also used as a prop online. We identified 
examples of the emerging trend of using animals in photos and videos to show one’s wealth and status, and to get likes. Examples were 
persons posing with a Black Kite (Milvus migrans), torturing a Common Myna (Acridotheres tristis), and harassing a Chequered Keelback, 
i.e., a person was deliberately allowing the animal to bite him for getting likes and was saying “if you like and share it, I will get another 
bite”. There was also an example of using a Lion in a political rally by a party, whose election symbol is the tiger. Using wildlife for 
getting likes and shares on social media has been documented to affect wildlife (Lenzi et al., 2020). People mostly share such pictures 
or videos on social media to get attention and also because they are copying celebrities (Datta, 2022). 

Mammals are often affected by human-wildlife conflicts in Pakistan (Akrim et al., 2021; Ali et al., 2016; Dar et al., 2009; Hamid 
et al., 2019; Kabir et al., 2014; Khan et al., 2019). In our analysis, such conflicts involved Leopard, as they often prey on livestock 
(Shehzad et al., 2015), two species of eagle (Tawny Eagle; Aquila rapax and Steppe Eagle; Aquila nipalensis) and Eurasian Buzzard 
(Buteo buteo) by pigeon-keepers, Indian Crested Porcupine (Hystrix indica) for damaging crops (Safeer et al., 2018), Small Indian Civet 
(Viverricula indica) for potentially killing chickens, and Indian Rock Python as they can predate on goats (Goursi et al., 2019). Mammals 
received the most comments, and while there were five times more comments condemning the action than against it, religious 
comments were mostly supporting the person’s actions against the animal, which can again be linked to the “humans are a superior 
species” argument. 

While animal baiting is illegal according to the Punjab Wildlife Act and Prevention of Cruelty to Animals Act, it is still present in the 
country (Fakhar-i-Abbas et al., 2015; Kim, 2018), often accompanied by gambling (Osborne, 2022). We found four posts of Wild Boar, 
three of Golden Jackal (Canis aureus), two of Striped Hyena (Hyaena hyaena), and one each of Asiatic Black Bear and Small Indian 
Civet. Wild Boars were most commonly used for this activity, as they are considered “najis” or impure by Muslims. These animals were 
not killed for food, but were brutally tortured and killed for this blood sport. Some people believe that killing these animals will be 
rewarded by God. Wild Boars are hunted and killed in the most inhumane ways based on the spiritual and social belief that the Wild 
Boar is ugly and even uttering its name may cause rejection of one’s prayers to God (Altaf et al., 2017). Two posts depicted Grey 
Francolins pitted against fighting cocks. 

Animals and animal products, such as meat, excrement, fur, skin, horn, blood, trotters, feathers, hair, bile, claws, tongue, liver, 
eggs, gizzard, gallbladder, urine, teeth, eyes, tail, and musk are used in traditional medicine in different parts of Pakistan (Mussarat 
et al., 2021). Villagers have traditionally been using animal products for medicinal and therapeutic purposes due to the lack of 
available medical help (Altaf et al., 2020). However, we found five posts all depicting one species, the Indian Spiny-tailed Lizard with a 
large number (537) of individuals in total. There is a high demand for this species in traditional medicine (Khalil et al., 2022; Masroor 
et al., 2020; Valdez, 2021). This lizard is frequently collected illegally, individuals are tortured by breaking their backbone, and their 
fat and oil are sold for penis enlargement (Ehsan et al., 2018; Khalil et al., 2020). 

4.3. Socioeconomic reasons for wildlife crime in Pakistan and public attitudes 

Although the topic is outside the scope of this paper, based on the comments on some posts, we found evidence about the 
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prevalence of corruption in the public sector, as well as in economic, social, and political systems, minimal fines, along with weak 
wildlife laws and poor law enforcement. These factors further encourage hunters, poachers, sellers, and buyers (Aisha and Khan, 
2016). For instance, The Wildlife Department of Rawalpindi division imposed a fine of PKR 680,350 (USD 3822 at the time of posting) 
on poachers after recovering three bears, eight monkeys, 2200 quails, 55 wild bird nestlings, and 7000 unidentified wild birds and 
other animals in 2021 (Express Tribune, 2022). This means that on average, the fine paid for an individual animal was PKR 73 (USD 
0.41). In summary, different cultural, traditional, and mythological factors and biases contribute to the occurrence of wildlife crime in 
Pakistan, enabled by the shortcomings and loopholes in outdated wildlife protection laws and legislation. Therefore, it is important to 
understand the public reaction and attitudes towards the different types of crimes affecting different types of animals. 

Over 66 % of all individuals depicted in the posts were killed (as the main reason for the crime was illegal hunting), followed by 
capture with no visible torture. Birds represented most individuals in all categories. Posts that depicted the killing of an animal 
received significantly more reactions and comments (both condemning and supporting the crime). However, tortured animals received 
more reactions and comments (including those supporting the crime) than posts of animals captured without torture. 

Animal welfare and animal rights are basically ignored in Pakistan and the mistreatment of animals originates from inadequate 
education and a lack of compassion (Sarfaraz, 2020). Apathy toward animals is a concern in Pakistan (Ilyas and Qazilbash, 2021), 
particularly reptiles, as seen from the high number of comments and reactions supporting the killing and torture of these animals. On 
the other hand, there was some compassion for certain species of mammals, as they received more comments against the crimes, 
compared to other taxa. However, there is still a culture of enjoying violence against animals (Ilyas and Qazilbash, 2021), as seen in 
supporting comments on posts where the animal was killed. 

By analyzing public reactions to Facebook posts about wildlife crimes, conservation organizations, and researchers can better 
understand public attitudes and use it to design public education and engagement programs. Changes in public interest and 
involvement in wildlife crime can be monitored by tracking the numbers and types of posts and the types of reactions over time, to 
evaluate the success of education and awareness-raising campaigns. Our results can also inform resource allocation to types of crimes, 
regions, and taxa most in need. 

We covered five years of social media posts with regard to wildlife crimes in Pakistan. Large-scale monitoring of social media is 
time-consuming and difficult (Panter and White, 2020). We also acknowledge certain biases in our study. While we managed to 
identify most species, the low quality of some photographs and videos prevented us from identifying the species depicted in some of the 
posted images. As the number of likes, shares, and comments on a particular post is not static (Liberatore et al., 2018), these numbers 
represent the situation at the time of data collection. Therefore, recent posts often have fewer comments, shares, and reactions than 
older ones, creating a bias when analyzing the proportion of posts between different species, as the number of reactions changes 
through time in a non-random manner. In addition, some remote areas in Pakistan have poor or no internet availability, but this does 
not necessarily mean the lack of wildlife crimes. On the other hand, Punjab, the province with the highest population density (Nawab 
et al., 2023), showed the highest rate of wildlife crimes, which could be due to higher population densities, easy access to animals, and 
better internet access. 

5. Conclusions 

Our study emphasizes the importance of effective monitoring of social media websites for wildlife crimes and the use of this in
formation by law enforcement agencies and wildlife management departments to curb wildlife crimes in Pakistan. With the expansion 
of social media, its use to tackle conservation challenges should also increase and it should be monitored for evidence of wildlife 
crimes. Social media websites can provide valuable information about the causes of wildlife crimes, hotspots, and apparent reasons. In 
response, law enforcement agencies should design their strategies according to the trends and information available on social media. 
Public policies should be adjusted accordingly to reduce the rate of wildlife crime. Awareness campaigns should be designed and 
conducted to educate the public about the condition and severity of these wildlife crimes and the role these “unattractive” species play 
in the ecosystem. Awareness raising and public education would also increase reporting of crimes by the general public and prevent 
them from getting involved in wildlife crime activities. 
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