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niveau recherche, publiés ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

Introduction

The widespread adoption of social media globally was hard to anticipate just a decade ago. Social media now includes a huge number of websites and applications that allow users to create and share content or to participate in social networking. There are now 3.6 billion people using social media -almost half of the people on the planet -with 2.7 billion people alone having Facebook accounts [START_REF] Wu | Using social media to strengthen public awareness of wildlife conservation[END_REF]Statista, 2020). Academics are no exception to this trend and social media use by scientists is growing rapidly. For example, the ResearchGate social network site has over 15 million users and is visited more than 150 million times a month (ResearchGate, 2020). Also, 13% of scientists use Twitter on a regular basis [START_REF] Van Noorden | Online collaboration: scientists and the social network[END_REF].

The use of social media by scientists is particularly evident in conservation. Social media is used today as a tool for gathering data to address conservation issues, raise funding, and communicate with the public and policy makers to influence their actions to protect biodiversity [START_REF] Vercammen | A reflection on the fair use of unpaid work in conservation[END_REF]Veríssimo et al., 2020). Social media can be an effective way to collect digital data for conservation [START_REF] Levin | Where have all the people gone? Enhancing global conservation using night lights and social media[END_REF][START_REF] Forrester | Creating advocates for mammal conservation through citizen science[END_REF]. For example, [START_REF] Van Hamme | Keep your distance: using Instagram posts to evaluate the risk of anthroponotic disease transmission in gorilla ecotourism[END_REF] screened over 850 Instagram pictures associated with mountain gorilla (Gorilla beringei beringei) 'ecotourism', on which at least one human and one mountain gorilla were visible. They found that in only 3% of the pictures, tourists respected the 7+ m distance rule [START_REF] Macfie | Best Practice Guidelines for Great Ape Tourism[END_REF]. In another study, [START_REF] Levin | Where have all the people gone? Enhancing global conservation using night lights and social media[END_REF] used data from the Flickr photo-sharing website to identify natural areas that were not protected where a large number of photographs had been taken, such as the Pantanal of Brazil. The researchers suggested that such areas would have the public's support if they were to be suggested for protected area status. [START_REF] Musing | Crossing international borders: the trade of slow lorises, Nycticebus spp., as pets in Japan[END_REF] obtained online videos of slow lorises (Nycticebus spp.), which they supplemented with data from pet shops and informants, to livan et al., 2019). Google search trends have been use to map changes in the spatial distribution of invasive plants to aid in their control [START_REF] Proulx | Googling trends in conservation biology[END_REF]. By mining data from Instagram, researchers demonstrated that characteristics of the protected area (e.g., accessibility) determined social media usage and not charismatic species richness [START_REF] Hausmann | Social media reveal that charismatic species are not the main attractor of ecotourists to sub-Saharan protected areas[END_REF].
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These examples clearly illustrate the potential for social media data to be used to advance conservation efforts. Public enthusiasm to participate in conservation through social media is high, as demonstrated by the over 1.9 million registered volunteers in Zooniverse and over 1 million users of iNaturalist, two online citizen science platforms [START_REF] Arts | Digital technology and the conservation of nature[END_REF]. On these platforms, people in 2020 are particularly drawn to projects addressing conservation and biodiversity -51 of the 56 projects tagged as "Most popular" on Zooniverse (accessed 16 March 2020) fit these categories. Building on this enthusiasm, researchers have started to use social media data to document trends in public interest in conservation issues [START_REF] Ficetola | Is interest toward the environment really declining? The complexity of analysing trends using Internet search data[END_REF][START_REF] Soriano-Redondo | Internet-based monitoring of public perception of conservation[END_REF] and to monitor ecosystem services and trade [START_REF] Galaz | Can web crawlers revolutionize ecological monitoring?[END_REF]. However, effective use of social media to drum up support for conservation is not always achieved. For example, [START_REF] Acerbi | The impact of the "World's 25 Most Endangered Primates" list on scientific publications and media[END_REF] obtained online interest data to evaluate the attention given to the publication of the "World's 25 Most Endangered Primates", finding that the release had only limited effect on the public.

Of course, social media is not just a data collection tool. The use of social media to communicate conservation messages has grown in popularity and takes many forms. For decades now large conservation groups have engaged in extensive and costly social media campaigns to raise awareness and to connect to potential donors. Recently, small conservation groups and individual researchers have also taken to social media to communicate messages about wildlife exploitation, their conservation activities, and to raise donations (e.g., https:// www.sadabe.org, https://www.himaninautiyal. com, https://www.tce-programme.org/). However, most conservation communication efforts using social media are targeted to the public in high-income countries, particularly tailored towards raising awareness [START_REF] Nekaris | Tickled to death: analysing public perceptions of 'cute' videos of threatened species (slow lorises -Nycticebus spp.) on Web 2.0 sites[END_REF]) (e.g., https://www.facebook.com/ ThePrimateCast/) and marketing [START_REF] Harrington | Rise to fame: events, media activity and public interest in pangolins and pangolin trade, 2005-2016[END_REF][START_REF] Thomas-Walters | A scoping review into the impact of animal imagery on pro-environmental outcomes[END_REF]) (e.g., https://kibalechimpanzees.wordpress. com/2018/06/12/get-your-kcp-t-shirt-for-world -chimpanzee-day/).

Communicating globally and using social media for fundraising in high-income countries is clearly valuable for conservation. However, given the proportion of the world's population on social media, one might expect that social media platforms could also be used to relay conservation messages to rural and often remote communities living next to and in primate habitats, as it has been done in the United States where 58% of rural people used social media in 2015 [START_REF] Perrin | Social media usage[END_REF]. In their daily lives, these communities engage in activities that positively (e.g., wildlife monitoring, selfpolicing, environmental education) or negatively (e.g., bushmeat hunting, mining, logging) impact primate populations. Their behavior can be nudged towards positive actions through the social media they receive.

In this study, we assess the potential of using social media to promote primate conservation at the local level within primate range countries. Such efforts could target, for example, people living adjacent to protected areas with specific conservation messages. We explore a) the number of local people who could receive the message sent from the conservation group and b) the diversity of issues that could be targeted to specific communities, through the collection of two datasets. First, we asked people that our conservation programs interacted with (e.g., field assistants, cooks, village leaders), if they had social media accounts, and if so, what platforms they used and how many contacts they had in their social media network (e.g., the number of Facebook Friends, TikTok followers, or WhatsApp contacts). The type, frequency, and nature of the use of social media platforms vary substantially among cultures and regions [START_REF] Wang | Online engagement in social media: a cross-cultural comparison[END_REF][START_REF] Sheldon | Culture and social media: the relationship between cultural values and hashtagging styles[END_REF]. For example, the most widely known difference in the use of social media deals with the ban of Facebook and Twitter in China [START_REF] Leetaru | Mapping the global Twitter heartbeat: the geography of Twitter[END_REF][START_REF] Mao | Facebook use and acculturation: the case of overseas Chinese professionals in Western countries[END_REF]. As a result, to ensure a diversity of perspectives and experiences in our evaluation, we gathered a team of academics from around the world who were from or had worked extensively with local communities in 11 primate-range countries. Second, we detailed the types of information that the local conservation projects wanted to provide the local community.
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Methods

We targeted 18 conservation efforts where an academic was associated with a group that worked extensively with local communities in primate-range countries. To obtain a global perspective we included projects from Brazil, China, Colombia, Democratic Republic of the Congo, Ethiopia, India, Indonesia, Madagascar, Mexico, Rwanda, and Uganda. All of the communities had reliable access to the internet, which was typically used with smart phones. For none of the communities would it have been difficult to buy or repair a cell phone. The conservation groups were engaged in a diversity of activities including, education and outreach, conservation festivals, advance degree training, mobile health clinics, tourism, mitigating human-wildlife conflict (particularly crop raiding), reforestation, habitat restoration, teaching sustainable agriculture, park revenue sharing, and patrolling for illegal hunting, logging, or mining. Therefore, their local counterparts included a diverse array of players. While this between-study site diversity does not allow to treat the studies as replicas, their very heterogeneity meets our goal of characterizing the variety of scenarios in which social media can play a significant role in promoting biodiversity conservation.

We collected two types of data. First, to evaluate the potential reach that a social media post could have, we asked each project to communicate to people they worked with (e.g., farmers, herders, field assistants, local teachers, local village leaders, rangers, and residents living next to protected areas) and asked them to tell us all of the social media platform they used, if any. We then asked how many social contacts they had on each platform, and how often they checked social media. When doing this we informed the person of the purpose of the study, told them they should in no way feel pressured to participate, and told them we would not associate their name with the information. This was viewed as culturally acceptable and none of the local members of the 18 conservation groups could envision any risk associated with providing us this information [START_REF] Villamar | Código de ética para la investigación etnobiológica en América Latina[END_REF]. We asked each conservation group to interview all people they would want to communicate with, regardless of whether they thought the person would use social media. As some social media platforms notify members immediately if a message is received, often with audible and visual signals, we report the frequency of social media use (i.e., accessing the platform) as either daily or less than once a day. No one refused to answer our questions.

Second, to understand how the conservation projects might use social media, we asked each group to provide a short list of the type of information that they would envision relaying to the community. We emphasized that this list was not to be what their group had relayed, but simply the type of information they might want to share with the community.

We report social media use considering the whole sample and on a country-by-country basis. When comparing countries, interpretations should be made with caution as we have no assessment of within country variation in social media use. For example, a particular site in a country with high social media use could be remote with poor Internet access; thus, the single site would not represent the country as a whole. To assess the potential reach that a message could have if it was forwarded, we provide the average number of contacts across all platforms and each person's most used platform. Considering the contacts across all platforms would represent the greatest reach a message could have, but assumes that the contact list on the different platforms are independent, which is unlikely to be the case. In contrast, considering the number of contacts on each person's most used platform is more conservative, but assumes that people will only forward messages from the one platform. To describe contact information we report the range, mean, and median. When considering the potential of a message that is reposted to reach an audience, the high values in a skewed distribution are meaningful, thus the range and average are meaningful.

Results

Eighteen conservation projects from 11 countries participated in our assessment of the potential of communicating conservation messages via social media to their local communities (table 1, fig. 1). In total, 381 individuals provided the requested information. Of this total, only 36 of these 381 individuals (9.5%) did not have a social media account. Of the 344 people with social media accounts, 327 (90.1%) check their accounts at least daily and only 17 (4.9%) did not. More than half (55.2%) of these individuals used more than one platform (1 platform = 44.8%, 2 = 26.5%, 3 = 21.2%, 4 = 6.4%, 5 = 1.2%).

As is common with social media data (Chapman et al., in press), the number of contacts people had was highly skewed. Considering all platforms, 271 people had less than 1000 contacts, 95 people had more than 1000 contacts, other 10 had 5000 contacts and other 4 people had over 10 000 contacts. One person, a feeder of giant pandas in China, had 2 754 201 TikTok followers. The people with the second and third most contacts (168 031 and 40 200) were tour operators. The median number of contacts per person across all platforms was 453 and 300 considering only each person's most used platform.

Facebook (59.6% of those interviewed), WhatsApp (40.9%), and Instagram (24.9%) were the most used platforms in our sample. However, there were differences in the types of platforms available or preferred from region to region. In China for instance, only 2% of participants used Facebook (this site was banned in 2009), while 100% used WeChat, a platform no other participants in the study used. Furthermore, 51.2% of participants in China used Tik-Tok and Kuaishou, platforms that participants from other countries did not use. The major reason that the conservation groups gave for using social media was categorized into six classes. The most common reason (34.0%) conservation groups gave for using social media was that they wanted to announce and advertise meetings or events. The nature of the events varied from social gatherings (e.g., party to celebrate Lemur Day or the showing of a nature film), to educational talks (e.g., how to improve local health), to organizational meeting (e.g., plans to dig a trench to deter elephant crop raiding). The second most common reason (20.8%) was to educate the community. The education messages were diverse, including improved farming methods, the risk of primate diseases, proper disposal of plastic bottles, and simply conveying the wonders of nature. Conservation groups also wanted to use social media to request help from the community (18.9%), such as asking for volunteer to plant seedlings, or gathering information about aspects of community life such as the frequency of crop raiding. The fourth most frequently given major reason to use social media (13.2%) was to inform the community about planned research or to present the findings of completed research. Fifth, conservation groups sometimes wanted to present news (9.4%). For example, to tell the community that another chimpanzee had been injured by a snare or that the project had planted some number of seedlings. Finally, conservation projects sometimes (3.8%) wanted to share good news about the community itself (e.g., a specific community member just graduated from nursing school, or which team won a football match).

Discussion

Our assessment of select conservation projects around the world demonstrates that most people in the communities neighboring primate conservation projects use one or more social media platforms and check their feeds daily. This suggests that conservation projects can use social media as an effective tool to communicate locally. Each of the 18 projects considered had information or news that they wanted to disseminate to these communities. For instance, frequently, foreign scientists are criticized for not conveying the research findings to the local communities and thus not being inclusive in 6

Folia Primatologica their research approach [START_REF] Blair | Toward more equitable and inclusive spaces for primatology and primate conservation[END_REF][START_REF] Erondu | Open letter to international funders of science and development in Africa[END_REF][START_REF] Massey | Ecology and evolutionary biology must elevate BIPOC scholars[END_REF]. The local use of social media provides an effective way to communicate research findings. Often researchers only fully understand their data after they have left the field site and have returned to their universities and performed detailed analysis.

Returning to the field site where the research was conducted can be difficult and expensive, particularly for international students. But once systems are established to convey information through social media, these difficulties are largely removed. Such systems can be as simple as a list of WhatsApp contacts or a Facebook group. It will be important that these systems involve local leaders moderating posts, and when researchers post, they would need appropriate ethical clearance.

Internet access and social media use are widespread, particularly in middle income countries, such as Brazil and Mexico [START_REF] Poushter | Emerging, developing countries gain ground in tech revolution[END_REF]. Even in low-income countries 20-30% of the population are often connected to the Internet (fig. 2). In primate range countries the average percentage of the population that were Internet users in 2020 was 39% (fig. 2). This represents 3.4 billion people. Internet users are defined as people who accessed the Internet in the last 12 months from any device, including mobile phones. This level of social media usage offers an important and relevant channel to disseminate and maintain conservation efforts near protected areas. While lowincome countries have a smaller percentage of Internet users, using social media to communicate with key actors presents the possibility to spread important information through traditional word of mouth networks. Furthermore, the percentage of internet users will increase as Internet penetration rate is typically high. We were able to obtain data from 89 primate range countries on the proportion of their population that had internet coverable https://ourworldindata.org/grapher/3g-mobile-network-coverageof-population, Accessed November 22, 2021). We found that for 36% of the countries, 90% of their populations were in areas accessible to the Internet. Over half (51%) of the countries had 80% of their people in Internet accessible areas and for only 24% of the countries were less than 50% of the people covered. Unfortunately, social media will not be an effective communication tool in some key primate conservation areas, such as the Amazon and Congo basis, that have poor Internet coverage and may have for some time. For example, there are only 29 towns larger than 25 000 people in the state of Amazonas (∼1.6 million km 2 = 19% of Brazil's territory), and Internet access usually terminates a few kilometers from the town (Carlos Peres, pers. comm., November 22, 2021).

Examples of the use of social media to communicate to the local level in primate range countries are rare. However, in Morocco, Facebook proved to be an effective way to engage the public [START_REF] Waters | A note on the effective use of social media to raise awareness against the illegal trade in Barbary macaques[END_REF]. It was used to provide the public with information and to anonymously report the illegal wildlife trade of Barbary macaques (Macaca sylvanus) and animals being illegally used for tourist pictures. Facebook was also part of a campaign launched to inform the lay public and the mass media about the actual role played by howler monkeys (Alouatta spp.) as sentinels of the arrival of the yellow fever in a region in Brazil (https://www. facebook.com/Campanha-Proteja-seu-Anjo-da-Guarda-243621236063810/; Bicca-Marques, 2018). The conservation efforts with slow lorises (Nycticebus spp.) represents an example of taking social media from the local to global scale to promote primate conservation efforts [START_REF] Nekaris | Media attention promotes conservation of threatened Asian slow lorises[END_REF][START_REF] Nekaris | Tickled to death: analysing public perceptions of 'cute' videos of threatened species (slow lorises -Nycticebus spp.) on Web 2.0 sites[END_REF][START_REF] Nekaris | Is tickling torture? Assessing welfare towards slow lorises (Nycticebus spp.) within Web 2.0 videos[END_REF]. The scarcity of published examples at the local level, suggests that the use of social media as a tool to communicate conservation messages at this level in primate range countries is underappreciated or under documented.

It would be unfair of us not to provide a few words of caution to academics seeking to promote conservation through social media. Academia is a very competitive profession [START_REF] Chapman | Games academics play and their consequences: how authorship, h-index, and journal impact factors are shaping the future of academia[END_REF]. Using social media for scientific or conservation purposes demands considerable time commitments. Several online sites suggest that effective participation in social media aimed at an academic audience involves a full suite of activities, including having one's own blog, writing lay summaries to papers published, uploading data, images, PowerPoint presentations, and posters, reaching out to key bloggers in the field, working with the university's press office, and using a variety of social media outlets [START_REF] Primatologica Sugimoto | Scholarly use of social media and altmetrics: a review of the literature[END_REF]. Just the work to write a blog entry is estimated to take about 3.5 hours per week [START_REF] Strong | Study: the perfect blog post lengthand how long it should take to write[END_REF]. This is a significant time commitment; thus, conservation scientists should consider when in their career they invest this time and likely invest in getting the training to be both effective and efficient.

At present, practicing conservation activities, such as holding community workshops, doing abundance surveys, or communicating to local communities over social media, is typically viewed as, at best, only nominally contributing to academic advancement [START_REF] Chapman | Primate conservation: lessons learned in the last 20 years can guide future efforts[END_REF]. Many of these endeavors are undervalued in the tenure and promotion process [START_REF] Alperin | Meta-research: how significant are the public dimensions of faculty work in review, promotion and tenure documents?[END_REF]. This needs to be changed by academics established in the system. However, until it does, early career scientists wishing to most effectively promote conservation may wish to make a long-term career plan. This would involve deciding at what stage of their career it is best to invest in what activities to ensure the greatest conservation impact.

Historically, Internet access has been strongly linked to gross national per-capita income [START_REF] Poushter | Emerging, developing countries gain ground in tech revolution[END_REF]. However, starting approximately a decade ago this situation changed rapidly, and Internet access became dramatically more available in primate range countries. For example, with the improvement of Internet access, social media networking became more popular in Latin America than in Europe or the United States [START_REF] Poushter | Emerging, developing countries gain ground in tech revolution[END_REF][START_REF] Hagg | The emerging use of social media for health-related purposes in low and middle-income countries: a scoping review[END_REF]. In 2015, one third of the people in developing nations owned smartphones [START_REF] Poushter | Emerging, developing countries gain ground in tech revolution[END_REF] and the numbers are growing rapidly. This rapid growth of the use of smartphone in developing nations, including primate range countries, caught groups seeking to communicate to rural communities in low-income countries by surprise. In fact, in 2018 Hagg et al. stated that "descriptions of, and investigations into, the use of social media for health in low-and middle-income countries emerged only recently in the literature". Clearly the potential of this form of communication for a variety of endeavors, including primate conservation, has not yet been fully appreciated. Our data clearly demonstrates the potential for social media to be a useful communication tool for tropical conservation scientists. Given this, and the current threats primates and their habitats face [START_REF] Estrada | Impending extinction crisis of the world's primates: why primates matter[END_REF][START_REF] Kalbitzer | Primate Life Histories, Sex Roles, and Adaptability -Essays in Honour of[END_REF][START_REF] Chapman | Primates can be a rallying symbol to promote tropical forest restoration[END_REF], we encourage more groups to explore using social media to communicate to local communities and to report on the impact it has on conservation. 

Figure 1 .

 1 Figure 1. The location the 18 conservation sites in the 11 countries that interviews were conducted concerning social media use.

Figure 2 .

 2 Figure 2. A global map of the intensity of Internet users in for 2020. Internet users are defined as people who accessed the Internet in the last 12 months from any device, including mobile phones. The estimates are derived either from household surveys or from Internet subscription data and the raw data and sources can be found at https://en.wikipedia.org/wiki/List_of_countries_by_number_of_Internet_users.

Table 1 .

 1 Description of the use of social media of local community members neighboring conservation projects in 11 primate range countries. N = number interviewed. Note: These values should be interpreted with caution as we have no assessment of within country variation in social media use.

	Country	# Interviewed	% Not using	Median all	Median
			social media	contacts	highest single
					platform
	Brazil	32	9	457	275
	China	41	0	309	309
	Colombia	23	13	296	195
	DR Congo	20	0	546	373
	Ethiopia	16	38	393	163
	India	25	0	782	782
	Madagascar	20	35	568	342
	Mexico	80	0	717	440
	Rwanda	52	21	1432	308
	Sulawesi	12	0	2035	1526
	Uganda	60	0	50	50
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