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Abstract: Communication and outreach efforts are essential for raising awareness about conservation
issues among the general public. This paper reviews three in-person approaches (environmental
education, outreach events, and field trips), as well as four types of media (print products, news
media, visual media, and social media) for communicating about environmental topics, with a
focus on highlighting conservation issues in Cambodia. Strengths and weaknesses are considered
for each communication tool, along with lessons from a case study example of the Wonders of
the Mekong, an interdisciplinary project based in Cambodia that aims to study, protect, and raise
awareness about the Mekong River system. We also describe a cross-cutting initiative to share
inspiring stories of local conservation practitioners that incorporates both in-person and media-based
approaches. In terms of required resources and effort, there is an inherent tradeoff between the
depth of in-person engagement and overall reach. While media-based approaches are valuable for
reaching large numbers of people with a moderate amount of effort, in-person approaches may
create a deeper connection and longer-term impact on an individual level. Ultimately, a diverse
communication strategy that utilizes multiple tools to reach different audiences will be most effective.
The interdisciplinary Wonders of the Mekong project has successfully communicated the values of
the Mekong ecosystem to a broad audience in Cambodia using a variety of strategies, and further
evaluation could help illuminate whether and how these communication approaches are shifting
attitudes or promoting conservation behaviors.

Keywords: Lower Mekong Basin; engagement; social media; freshwater

1. Introduction

Conservation of natural resources typically requires behavior change, which, in turn,
requires a level of awareness and concern [1]. Communication to raise awareness and
inspire action, therefore, plays an important role in driving change [2], and strategies such
as education, outreach, and engagement are frequently incorporated into conservation
efforts [3-5]. Numerous organizations and programs are currently working to conserve
the ecologically diverse natural resources of the Lower Mekong Basin, which have great
economic and cultural importance [6,7]. These resources face many complex threats, includ-
ing overexploitation, development, and climate change, which will take political will and
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collective action to address [8-12]. At the same time, the importance and uniqueness of the
Mekong’s biodiversity, natural resources, and ecosystem services are widely undervalued
and underappreciated in the region [13-16]. Strategic communication actions are, therefore,
needed to raise the profile of the Mekong River’s value to ensure the river’s resources can
be sustained into the future.

The Mekong River’s natural resources are critical to the people of Cambodia, yet
their conservation value may be underprioritized. Supported by the Mekong River ecosys-
tem and the Tonle Sap Lake, Cambodia has some of the highest rates of freshwater fish
production and per capita rates of fish consumption in the world [17,18]. In this resource-
dependent country, nature is often viewed through the lens of “natural resources”, in which
biodiversity is valued primarily as an exploitable commodity. As with other tropical coun-
tries, Cambodia faces competing pressures to simultaneously preserve rich biodiversity
while also advancing social and economic development [19]. The negative consequences
for biodiversity and ecosystem function in this tradeoff are apparent in the unsustainable
exploitation of natural resources, reflected in declining fish catches [20], declining wildlife
diversity [21,22], and increasing deforestation rates [23]. In the push for development,
Cambodians may lose some of their rich natural heritage without full awareness of its
extent and ecological value, which underscores the importance of environmental education
and outreach.

Environmental education efforts in Cambodia have been largely informal (outside
of a classroom setting) and have typically been adopted on a per-project basis at a local
scale, such as in support of community forestry or community fishery initiatives [24,25].
Cambodia has a high literacy rate of 81% [26], but 76% of the population lives in rural
areas [27], which can present logistical challenges to delivering educational programs.
However, Cambodians have become extensively connected digitally: as of 2019, there were
8.8 million registered Facebook accounts in Cambodia, which is roughly eight accounts
for every ten of the 10.58 million people between the ages of 15 and 64 in a country of
16.48 million [28,29]. This presents a sizeable opportunity for reaching large numbers of
people through social media and other digital forms of communication.

While communication can take multiple forms, the various approaches discussed in
this review require common essential elements, such as identifying the intended audience
and choosing the right tools to engage with that audience [30-33]. Defining the scope of
an audience (e.g., national vs. international) will influence the choice of language for com-
munication, as well as the platforms used [30,34]. Successful communication campaigns
also rely on crafting compelling messages that resonate with the target audience [30,34,35].
The same message can be adapted to different media or communication tools to broaden
its reach.

Our discussion of communication for conservation incorporates tools and strategies
from the fields of environmental education and science communication, recognizing that,
while these fields are often defined differently, they have great overlap in practice [32,33,36].
While others differentiate strategies of communication, education, outreach, and engage-
ment based on purpose, audience, setting, or level of audience participation [32,37-39],
our focus is on discussing the communication tools themselves from the perspective of
a conservation organization, with the understanding that a single tool can be used for
multiple purposes or audiences. We have grouped tools based on whether audience en-
gagement typically occurs (1) in person or (2) remotely. While the COVID-19 pandemic
has demonstrated how many of the in-person tools can be adapted to remote or virtual
applications, here, we predominantly focus on their traditional in-person uses.

This review compares the benefits and challenges of seven types of communication
tools to aid conservation, which can generally be classified as (1) in-person education
and outreach (including school visits, public events, and immersion experiences); and
(2) media-based outreach (including print products, traditional news media, video, and
social media). We also explore a cross-cutting approach that combines in-person and
media-based elements for outreach and engagement. For each strategy, we provide a
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review of available published literature around the role of this strategy in communication
for conservation, and compare strengths and weaknesses of the various strategies, such
as the level of effort required, accessibility, and relative reach (Table 1). We also highlight
examples from a case study based on Wonders of the Mekong (WOM), a multidisciplinary
collaborative project focused on Cambodia and funded by the U.S. Agency for International
Development (USAID).

Table 1. Comparison of attributes of conservation communication tools. Low reach is considered dozens to hundreds of

people, medium reach is hundreds to thousands of people, and large reach is thousands to hundreds of thousands of people.

Level of Level of .
. . Access to Relative Reach
Typical Audience Resources and Resources and .
Strategy . . Technology of a Single
Engagement Effort Required Effort Required Required? Effort
to Develop to Distribute 1 )
Env1ronmenta1 In Person High Medium No Medium
Education
Outreach Events In Person High High No Medium
Field Trips In Person High High No Low
Print Products Remote ! High Medium No Medium
News Media Outlets Remote Medium Low Mostly Yes Large
Visual Media Remote ! High Medium Mostly Yes Large
Social Media Remote Medium Low Yes Large

1 Often incorporated into in-person activities as well.

The WOM project aims to maintain the ecological, cultural, and economic integrity of
the vital Mekong River system through a three-pronged approach of (1) interdisciplinary
research, (2) capacity building, and (3) education and outreach. This third component
includes raising awareness about the value of the river’s many extraordinary “wonders”,
such as diverse species, abundant fisheries, a unique and productive river system, and rich
cultural heritage. The project also seeks to educate about threats to the Mekong’s natural
wonders, including overfishing, destructive fishing practices, deforestation, pollution,
climate change, and hydropower construction. WOM has produced a variety of media and
research outputs on these topics since 2017 [22,23,40-43] (see also https:/ /www.facebook.
com/MekongWonders, Accessed on: 28 June 2021). For each of the WOM case study
examples, we describe successes, challenges, and key lessons learned about applying a
given communication tool in Cambodia to support conservation outcomes. Many activities
were implemented with the help of Young Eco Ambassador (YEA), a youth-led Cambodian
organization and key WOM partner established to empower, inspire, and educate youth
and society about sustainable ways of living.

2. In-Person Communication Strategies
2.1. Environmental Education

Educating youth may be viewed as a long-term investment in conservation, making
young people a valuable audience for conservation outreach. Youth may be more receptive
to conservation messages than older age groups [4], and can also serve as catalysts for rais-
ing environmental awareness among adults [44]. Environmental education for youth can
be a formal process tied to in-classroom learning, and may involve the use of environmental
literacy standards, such as those developed by the North American Association for Envi-
ronmental Education [45]. These standards include a range of competencies or skills, such
as identifying, investigating, and analyzing environmental issues, and incorporate both
knowledge and attitudes [45]. Many countries have integrated these or similar standards
into primary and secondary school curricula to cultivate environmental responsibility
among future generations [25,46,47].

Environmental education can also take an informal approach, in which visiting groups
make outreach presentations or lead hands-on activities in a classroom setting [48]. Other
informal education tools discussed in the following sections include events [49] and field
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trips to interpretive institutions or natural settings [50,51]. The integration of both formal
and informal environmental education in primary schools has been shown to be an effective
strategy for instilling a sense of purpose around environmental conservation in students
worldwide [49,52-56].

In Cambodia, the official curriculum framework includes an objective on the value
of science in the context of national economic development [57], but does not include
specific learning goals related to environmental literacy or conservation. However, some
environmental education efforts are underway at a national level. In 2019, the Cambodian
Ministry of Environment and the Ministry of Education, Youth and Sports published
a primary and secondary-level education guidebook on climate change, which covers
climate change causes, impacts, and adaptations [58], and has been implemented in at
least 10 schools selected for mainstreaming climate change in education. Organizations
such as the Documentation Center of Cambodia (DC-Cam) provide examples of how
classroom-based education initiatives can be scaled up to reach much larger audiences.
The DC-Cam “Teachers’ Guidebook” on the history of Democratic Kampuchea developed
in collaboration with the Cambodian Ministry of Education [59] has been used to train
3000 teachers and has been distributed to at least 300,000 students, with plans for eventual
distribution to all students in Cambodia.

Developing educational curricula and activities requires a high level of effort com-
pared to other approaches (Table 1), and suitable language needs to be used for the intended
grade level. Distribution requires training educators in the subject matter, which has been
identified as a limiting factor for environmental education in Southeast Asia [25], but
can be achieved with focused effort and resources. While a single educational event will
likely have only a medium level of reach (i.e., dozens of students in a single or multiple
classrooms), the material can reach hundreds of thousands of children across the country
if environmental curricula can be integrated into national education standards. As few
technological resources are necessary for environmental education presentations, such
activities may be applied in rural or technology-limited settings. However, the COVID-
19 pandemic highlights the value of developing technology-based activities for remote
learning when in-person activities are not possible.

WOM Case Study

WOM is currently developing an education guide for teachers specifically focused on
the Mekong River ecosystem. This guide presents the abiotic and biotic elements of the
Mekong River system as “wonders” of the Mekong, as well as human interactions with the
river and needed actions to conserve these wonders. In terms of in-person activities, WOM
project partner YEA has visited 16 schools, universities, and education centers since 2018
and reached approximately 1500 students at primary, high school, and university levels
with environmental lessons. Primary school visits included games and a coloring book
activity (discussed in a later section), while visits with older students included videos and
presentations from conservation professionals, including the Mekong Conservation Heroes
(discussed in a later section). These presentations covered various environmental topics,
including freshwater fish research and conservation in Cambodia, the wetlands of Tonle
Sap Lake, and preserving Cambodian birds through ecotourism.

Educational programs have introduced students to conservation topics, Cambodia’s
diverse landscapes, and threatened wildlife species. These school visits have also provided
an effective opportunity to recruit students for continued engagement in environmental
activities. For example, as a result of school presentations, approximately 50 students
signed up to volunteer for an environmental outreach event organized by YEA. Challenges
include scaling up the program to reach more students, which can be limited by the number
and mobility of educators. With one exception of a visit to Battambang University, the
visits all took place at schools in Phnom Penh, an urban center where YEA and WOM are
headquartered. While there are benefits to providing environmental education to students
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in cities who might have less exposure to nature as part of their daily lives [49], a concerted
effort is needed to reach Cambodia’s mostly rural population.

2.2. Outreach Events

To maximize the effectiveness of public engagement, conservation practitioners need
to reach a wide range of audiences, including those with little overt interest in the environ-
ment. One of the most important elements of effective communication is trust between
the audience and the communicator. An effective way to build trust with new audiences,
or those that are unfamiliar with the subject matter, is through face-to-face communi-
cation [60-64]. Therefore, many environmental organizations use in-person outreach
events and activities as a way to celebrate, raise awareness, or generate pride for the
environment [35]. These informal learning experiences can foster an understanding that
conservation can be personally relevant, rewarding, and enjoyable [65]. Outreach events
can be effective for reaching large numbers of people of all ages in urban settings and
can also be held at a smaller scale at the community level. For example, the Wildlife
Conservation Society has used shadow puppet theater to communicate a fable to rural
communities in Cambodia about how harvesting wild bird eggs and hunting endangered
birds would bring bad karma. This activity tapped into local religious and cultural beliefs
to encourage conservation of the endangered Bengal florican (Houbaropsis bengalensis; Hong
Chamnan, pers. comm.).

Planning and hosting outreach events can be resource-intensive in terms of time, cost,
and materials, and their reach is limited to those who can access the venue. Attracting
an audience is also a challenge; however, conservation groups can leverage each other’s
networks by organizing joint outreach events, or by taking part in festivals or other large,
planned gatherings. Joining events that do not have an overt conservation or scientific focus
can help reach new audiences who might not have actively sought out such information,
and engage with them in a relaxed setting where people are typically open to novel
experiences [65]. Coordinated events such as World Fish Migration Day can be used as
part of a broader social movement to shift norms, such as promoting the importance of
free-flowing rivers for fishes [35].

WOM Case Study

In June 2019, YEA hosted an outreach event as a culmination of an engagement cam-
paign called the Mekong Generation, which drew more than 1000 participants from schools,
conservation organizations, donors, and Cambodian ministries. The event included booth
exhibits from local conservation organizations, and showcased awareness-raising materials
developed by the Mekong Generation participants, such as storybooks, games, and artwork.
This was followed by a conservation career panel discussion, and the event finale included
two musical performances. YEA worked with the traditional Cambodian dance group Mas-
cot Cambodia and Arts to tell the story of an Irrawaddy river dolphin (Orcaella brevirostris)
inspired by a Cambodian folktale (Figure 1a). This partnership supports the revival of
Cambodia’s traditional artforms while also highlighting environmental issues faced by
the endangered dolphins, such as the threat of entanglement in fishing gear. Using artistic
approaches such as music and dance to introduce scientific or environmental concepts
can produce memorable messages that resonate on an emotional level [66]. YEA also
collaborated with the popular musical group SmallWorld SmallBand to write a song about
the Mekong River, which drew enthusiasm from the young audience. Celebrity endorse-
ments around conservation topics are a popular marketing strategy in Asia, although their
effectiveness has yet to be empirically evaluated [67].

Other popular outreach events organized by WOM include an outreach festival in
December 2019 that incorporated nature film screenings and hands-on exhibits from the
Cambodian Nature Center, such as interactive touch-screen videos, microscopes, wildlife
skulls, and games (Figure 1b). The event drew 500 participants, and 30 signed up to
participate in a future event to celebrate World Fish Migration Day (WFMD). The WEMD
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event took place in October 2020, when WOM worked with the Cambodian Fisheries
Administration to release more than 7000 fingerlings of captive-reared native fishes, in-
cluding endangered species, into the Mekong River near Phnom Penh. The event engaged
high-level representatives of government ministries and development partners, and many
Cambodian media outlets and TV stations helped promote educational slogans developed
by the project related to the importance of a healthy, connected Mekong River system.
Inviting high-ranking government officials to participate in environmental events is a way
to demonstrate support for environmental conservation in Cambodia [25], and the Director
General of the Fisheries Administration noted that this kind of awareness-raising celebra-
tion will be added to the administration’s strategic plan. Connecting event participants
with YEA’s ongoing activities has been an important strategy to sustain audience interest,
engagement, and participation in conservation-oriented activities beyond a one-time event.

(@) (b)

Figure 1. Conservation outreach festival in Phnom Penh: (a) Traditional shadow dance performance depicting a folk tale

about a river dolphin; (b) a member of Young Eco Ambassador demonstrates an environmental game.

2.3. Field Trips and Immersion Experiences

Bringing students and adults into nature through field trips is an effective means of
improving environmental knowledge and building a connection to natural environments
e.g., [68-70]. Field trips have been shown to positively affect student learning and mo-
tivation [71], provide a visual space for students to understand complex environmental
concepts [50], promote positive attitudes toward the site where the field trip took place [72],
and create lasting impressions that persist into adulthood [73]. Field trips are also shown to
instill pro-environmental attitudes, boost individual confidence in concepts, and encourage
intrinsic motivation to help the environment [51]. Of particular importance, formative
childhood experiences in nature are often cited by conservation leaders as a key motivating
factor to pursue their career paths [74]. Bringing people into nature is vital for restoring
a connection between people and freshwater ecosystems, and can counter the effects of
urbanization [36]. Experiential learning focused on place-based engagement is also recog-
nized as an important tool to overcome the human-nature disconnect that leads to many
conservation challenges [75]. In addition, field trips provide an opportunity to educate
national and international tourists as part of ecotourism ventures, which can help instill a
conservation ethic in visitors [76]. The educational outcomes of ecotourism may be further
improved by providing conservation education to local community members who are
involved in the tourism activities [77].

Alternatively, the use of virtual field trips increases the accessibility of immersive
experiences and may provide many of the same learning benefits [78]. Technologies such
as satellite communication, webcams, and interactive websites allow students to directly
communicate with scientists or other subject experts, collaborate with students in other
schools, or conduct a virtual tour of an ecosystem or specific location. In the context of the
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recent COVID-19 pandemic, such virtual field trips are a way to engage students when
in-person interactions must be limited, and best practices and guidelines, e.g., [79,80],
can help educators tailor virtual field trips to specific learning goals and curricula [81].
Compared to other forms of outreach, in-person field trips have a relatively modest reach,
as they are only available to engage small groups with the means to participate, and the
number of visitors may need to be limited to preserve fragile natural places. In addition,
field trips are relatively resource-intensive in terms of the time, effort, and cost to plan,
coordinate logistics and transportation, and ensure the safety of participants. However,
providing people with direct experiences in natural settings may help participants develop
a deeper connection to nature more effectively than other forms of outreach.

WOM Case Study

In 2017, YEA founded a program called Der Prey (“Forest Trekking” in Khmer) to help
urban Cambodians experience nature and learn how local people and conservationists
work to protect the country’s landscapes. The program’s founders had previously worked
with nongovernmental organizations that funded such trips to bring people to conservation
sites. The Der Prey model makes the opportunity accessible to anyone with an interest and
ability to cover their costs, which average about USD 100 per person. Since its founding, the
group has taken more than 2000 Cambodian students, business owners, and corporate staff
between the ages of 16 and 35 on more than 30 immersive nature experiences. These have
included trips to the evergreen forests of the Cardamom Mountains, the wetlands of Tonle
Sap Lake and the Mekong River, the dry forests of the Eastern Plains Landscape, and the
central lowland forest in the Prey Lang Wildlife Sanctuary. The trips may involve tours or
talks from community members to learn how local livelihoods depend on natural resources,
such as fishing, harvesting plants, or gathering wild honey. Participants are introduced to
topics such as the history of protected areas, law enforcement and conservation practices,
local beliefs, and traditional knowledge about plants and wildlife. Other activities include
nature walks, reflections, and discussions among participants about their connection to
nature (Figure 2).

Figure 2. Photos of Cambodian youth visiting a forest as part of the Young Eco Ambassador Der Prey program.

For many participants, the trips with Der Prey were their first experiences trekking
or visiting protected forests. The trips helped some overcome their fears about adventure
travel, and roughly 80% of attendees have continued trekking after their first experience,
either by joining subsequent Der Prey trips, or traveling on their own. Some participants
were also inspired to make donations to the local communities they visited. One business-
man who visited the Chroy Svay Community Fishery donated USD 250 to support the
community in building more toilets. A group of visitors to Phnom Aural in the Cardamom
Mountains collectively donated USD 150 to support community forestry patrolling, while
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a group of visitors to the Mekong River in Stung Treng donated USD 160 to help support
a community affected by the construction of the Lower Sesan 2 Dam. To help sustain
participant interest and engagement following the field trips, YEA created a campaign
for young people to develop conservation projects and receive mentorship and technical
support. Since 2015, more than 200 youth have participated in the program, and some
turned their projects into career pathways, such as starting a business to create eco-friendly
feminine hygiene products. In addition to motivating participants to become more active
in environmental activities, the trips have generated about USD 30,000 of income for local
communities through tourism services they provide, such as transportation, food, lodging,
and tour guiding.

3. Media-Based Communication Strategies
3.1. Print Products

Despite the increasing use of the internet to disseminate information, traditional print
materials such as brochures, posters, books, and games can be more effective for engaging
with remote or rural audiences with limited access to technology. Print materials, especially
posters, have frequently been used in Cambodia to visually communicate environmental
concepts to rural populations with a low level of formal education or background knowl-
edge [25]. Such products may also be incorporated as learning aids in formal educational
activities or informal outreach events. Activities such as games have the potential to
mobilize knowledge and conservation action by allowing children to model future adult
conservation behaviors and by allowing adults to improve their skills in a low-risk set-
ting [82]. Storybooks have also been used as a tool in Cambodia to introduce children to
local endangered animals [25], and using subtle anthropomorphism in such stories can
help children increase empathy and environmental knowledge [83].

Although they may require significant expertise to design and produce, and do not
replace the need for in-person communication, printed materials can be a highly effective
means of conveying information, promoting substantive dialogue, and demonstrating
an organization’s desire to engage with the public [84]. Once created, print materials
can be distributed relatively easily and make environmental information accessible to
those who may have limited or no access to technology or internet-based resources. Such
materials may be incorporated as visual aids or engagement tools to promote dialogue
during in-person events.

WOM Case Study

The WOM project has developed a variety of print outreach products, including
books, posters, wall calendars, and playing cards, that feature Cambodia’s diverse fish
species. One of the most popular print products has been a coloring book called “Coloring
Fish in our Country”. The book includes color illustrations of 22 Mekong River fish
species, accompanied by black and white outlines of the illustrations for coloring (Figure
3). The book contains basic biological information about each species in Khmer, such as its
maximum size, habitats, and feeding habits. In addition to children, the coloring book also
provides a means to engage adults, who have been observed reading about the fish species
to their children.

Scientists from WOM have distributed coloring books in remote villages during field
data collection as a way of integrating outreach and research activities. Nearly 6000 copies
of the first edition of the coloring book were distributed, and another 2000 copies of a
second edition featuring additional fish species have been printed for distribution. YEA
and WOM staff have used the coloring books to hold several coloring contests in rural
primary schools, which are used to raise awareness about protecting fish species and
stopping the use of illegal electrofishing gear. During such events, some students learned
for the first time about the giant fishes living in Cambodia that need protection.

Once the fish drawings were created for the coloring book, they could be readily
adapted for other print materials such as playing cards, wall calendars, hanging artwork,
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and additional picture books, providing an opportunity to reach additional people. WOM
printed and distributed a total of 1000 wall calendars in 2020 and 2021 to showcase a
diversity of Mekong fish species. Members of YEA also wrote and illustrated a storybook
about a boy named Kiri who is asked by an elder to protect the Prey Lang Forest of
Cambodia. This story introduces different Cambodian wildlife species as heroes, such
as the wild ox (Bos sauveli), giant ibis (Thaumatibis gigantea), Mekong river dolphin, giant
stingray (Urogymnus polylepis), and giant barb (Catlocarpio siamensis), who work together to
tackle deforestation, plastic waste, and other environmental threats. To date, 1000 copies of
the story book have been produced and distributed.

(a) (b)

Figure 3. (a) Materials at a coloring event organized by Young Eco Ambassador; (b) a Cambodian child colors in the
Wonders of the Mekong coloring book.

3.2. News Media Outlets

Perhaps one of the most effective ways for a project or organization to quickly expand
its audience is by being featured on a news media outlet, particularly media with national
or international reach. Although social media and new digital channels have transformed
the media landscape in the last 15 years, traditional media outlets still claim considerable
market share, even in the digital sphere. Recent conservation initiatives have demonstrated
the value of leveraging print, online, and broadcast media outlets to distribute messaging
and key information to audiences of hundreds of millions of people, e.g., Project Ocean [85].
Information on conservation initiatives distributed via news stories and other media pieces
carries the added benefit of third-party credibility, and is generally perceived as more
objective and unbiased than information distributed by the organization conducting the
initiative [84]. The general public often gains awareness of environmental issues and
conservation programs through news media [86], and traditional media sources are one
way for conservation organizations to reach policy makers [35]. In Cambodia, government
ministries have previously worked with national television and radio stations to broadcast
segments related to environmental education, including quiz shows [25].

The effort required to report and craft a story deemed of publishable quality for a
large media outlet is relatively high for the journalist writing the story, as in-person (or
“on-the-ground”) reporting is generally required for articles to be approved. On the other
hand, a relatively low amount of effort is needed on the part of conservation organizations
that develop working relationships with journalists. The organization may be called upon
to provide the journalist access to interview subjects, background material, and project
sites. Likewise, the level of resources and effort required for the distribution of stories is
low, as established news organizations already have effective distribution channels and
communication networks in place. Relative reach is very high, especially when working
with nationally or globally recognized media outlets.
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Challenges and limitations to working with an independent news outlet include a
lack of control over story framing or messaging. For this reason, it is critical to consider any
potential negative angles on which a journalist may focus, and to provide specific responses
to concerns that are likely to arise [84]. Conlflicts of interest can also arise between a
journalist’s responsibility for objectivity, truth, and accuracy, and the desire of organizations
or influential partners or donors to avoid highlighting negative aspects such as project
failures or corruption. It can also be difficult for an organization to measure the reach or
impact and evaluate the success of various messages that are communicated through an
independent media outlet. However, a story is likely to be picked up and communicated
by other conservation organizations if it is distributed by a news outlet, especially if those
conservation groups feature in the story. Therefore, pitching environmental stories to a
news organization is a worthwhile endeavor for conservation organizations, especially
if the goal is to reach large audiences to broadly raise awareness and stimulate dialogue
about key issues.

WOM Case Study

A goal of the WOM project is to communicate conservation messages about the
Mekong region to Cambodian, regional, and international audiences. To achieve this goal,
the WOM project has maintained relationships with several media outlets since 2017 to
promote stories about Mekong issues, including National Geographic. As one of the most
prominent media brands in the world, with an online audience that outweighs its print
and television distribution, National Geographic claims to reach more than 450 million
people across all media platforms. With 167 million followers (as of June 2021), it is the
most followed noncelebrity brand on Instagram. WOM project leader Zeb Hogan (paper
co-author) has a long-standing affiliation with the organization as a National Geographic
Explorer and host of the National Geographic television show “Monster Fish”, which
helped forge the project’s media relationship. Between March 2017 and August 2020,
National Geographic published 17 articles focused on Mekong issues, wonders, and threats
(Table 2), of which seven included an accompanying short video story. All but one of the
stories were written by WOM project member Stefan Lovgren (paper co-author), who has
been a contributor to National Geographic since 2003.

Based on traffic data from the National Geographic website, the most popular story
was about the giant stingray (Table 2), which reflects the popularity of stories about large-
bodied animals [87]. The next three most viewed stories all relate to the crisis of low water
levels in the Mekong River. National Geographic also shares stories on Facebook, where
it has more than 48 million followers as of June 2021. The Mekong story that generated
the most Facebook engagements was about the extinction risk of large freshwater species
(Table 2), again reflecting the popularity of charismatic megafauna. The story’s 4000 shares
are more than four times higher than the next most shared story. The stories with the next
highest engagement on Facebook included hopeful stories about increasing populations
of other charismatic species, giant softshell turtles (Pelochelys cantorii) and Irrawaddy
river dolphins.
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Table 2. Engagement metrics of recent National Geographic stories about Mekong River topics, ranked by number of website visitors.

Unique Visitors on

Facebook

No. Publication Date Story Title National Engagements g(a):;l;:)e(:ﬁs Fasc}:)l:‘:k \S]itg:;
Geographic Website (Likes)
1 24 December 2019 This giant stingray could be the world’s biggest freshwater fish 153,762 3600 167 315 No
2 31 July 2019 Mekong River at its lowest in 100 years, threatening food supply 50,274 1200 364 229 No
3 17 August 2020 Cambodia’s biggest lake is running dry, taking forests and fish with it 31,103 3200 71 304 No
4 31 January 2020 Southeast Asia’s most critical river is entering unchartered waters 31,010 3000 128 286 No
5 23 April 2019 In Cambodia, giant turtles come back from the brink 30,491 8100 154 926 Yes
6 8 August 2019 Earth’s largest freshwater creatures at risk of extinction 30,303 9700 421 4000 No
7 23 August 2018 Southeast Asia may be building too many dams too fast 26,339 1200 42 105 No
8 8 May 2019 Two-thirds of the largest rivers no longer flow freely—and it’s harming us 24,159 1900 110 520 No
9 17 October 2018 How the world’s largest snake hunt hurts Southeast Asia’s biggest lake 21,966 1200 73 92 Yes
10 5 April 2019 Cambodia’s endangered river dolphins at highest population in 20 Years 20,178 6600 149 743 Yes
1 30 July 2020 Many freshwater fish species h;g; ed;(;lined by 76 percent in less than 13,324 4600 97 450 No
12 25 April 2019 River sanctuaries help giant fish recover in Southeast Asia 9777 1200 9 109 No
13 4 September 2018 An epic quest aims to find giant catfish babies 9272 895 19 61 Yes
14 29 March 2017 Enormous fish make one of the world’s largest migrations n/a 6100 31 242 Yes
15 22 March 2017 Can the Amazon of Southeast Asia be saved? n/a 5700 43 457 Yes
16 2 July 2018 Critically endangered giant ﬁs}}f; ?‘f,rel;l) at luxury restaurants (Story by n/a 2400 156 298 No
17 5 April 2017 Angkor Wat’s collapse from climate change has lessons for today n/a n/a n/a n/a Yes




Water 2021, 13, 1853

12 of 33

To assess the popularity of Mekong stories, we compared user engagement for the
17 Mekong stories with 40 similar text stories recently published by National Geographic
(as of 15 October 2020). To remove the effect of outliers, we compared median numbers for
both sets of stories. For the Mekong stories, median numbers included 3100 engagements,
114 comments, and 310 shares, while for the non-Mekong stories, median numbers included
2700 engagements, 321 comments, and 231 shares. This suggests that Mekong stories were
just as engaging as other content on National Geographic, if not more so. Among the videos
developed for Mekong stories, which National Geographic posts separately on social
media, those eliciting the most views were all about charismatic wildlife, including giant
softshell turtles released into the wild (160,000 views), increasing numbers of endangered
Irrawaddy river dolphins (76,000 views), and the water snake harvest in Tonle Sap Lake
(61,000 views). In general, both positive or negative messaging appeared to generate reader
interest and engagement: “positive” stories about the world’s largest freshwater fish and
increasing river turtle and dolphin populations were among the most popular stories, but
so were “negative” stories about population extinctions and river degradation. Reviewing
comments on Mekong stories revealed that articles about extinction and biodiversity
decline elicited more negative comments, while stories reporting “positive news” generated
more positive comments.

WOM also works with domestic media outlets in Cambodia, most notably with the
country’s most popular news website Thmey Thmey, which has over 500,000 followers.
The purpose of this collaboration is to increase the knowledge, awareness, and valuation of
Cambodia’s natural resources among the general public of Cambodia, with a particular
focus on conserving the species and ecosystems of the Lower Mekong Basin. From 2019 to
2020, WOM produced 102 stories for Thmey Thmey (many of which were also shared on the
WOM Facebook page), which included fish species profiles, stories about environmental
conditions, and WOM research updates (Table 3). These stories cumulatively generated
990,915 views and 71,483 likes on the Thmey Thmey website, and an additional 32,221 likes
and 11,497 shares on the Thmey Thmey Facebook page.

Two of the most popular stories include an appeal to fishers to release tagged fish
back into the wild for research and conservation purposes, and a Khmer folktale about
the small-scale mud carp (Cirrhinus microlepis; Table 3). Another popular story described
how Cambodians were incredulous that megafishes such as the giant stingray could live
in the country’s freshwater environments, not just in the ocean. This story illustrates how
Cambodia’s threatened Mekong wonders, already under-recognized, face a greater risk of
remaining unknown as they decline.

Thmey Thmey benefits from the collaboration with WOM by receiving high-quality,
environmentally themed content that attracts readers to their website, while the exposure
has helped WOM project staff build relationships with local people. For example, project
communications coordinator Chheana Chhut (paper co-author, and author of the Thmey
Thmey stories) found that many vendors at fish at markets or landing sites in Kratie and
Stung Treng provinces reacted angrily when he tried to photograph fish for sale without
buying them, which limited opportunities to document rare fishes. However, one fish
vendor in Kratie welcomed such fish photographs because the vendor had read Chhut’s
articles about fish species on Thmey Thmey. These fish species articles have helped elevate
the profile of the unique aquatic biodiversity in Cambodia. While WOM project members’
previous affiliation with National Geographic and Thmey Thmey has undoubtedly made
it easier to place stories, there is also clear evidence that Mekong stories are appealing to
publishers because they generate strong reader interest.
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Table 3. Engagement metrics of the 20 most viewed WOM Stories on Thmey Thmey.

. Thmey Thmey
Thmey Thmey Website Facebook Page
No. Publication Date Story Title Story Link Views Likes  Shares  Likes  Shares
Appeal to fishermen to release tagoed https:/ /thmeythmey.com/?page=detail&id=86586&fbclid=
1 30December2019 PP 58 IwAR05XexbsgAOsYxJK5]cy4I8tXPcDrdKISaMnvm2Xs-wagu2 154,884 1600 1 1516 3490

fish if captured kEdHUQqcAJ30, Accessed on: 28 June 2021

https:/ /thmeythmey.com/?page=detail&id=93175&fbclid=

Khmer folktales about the small-scale

2 29 June 2020 oo bt IwAR2r11rGgl ECpMnkNfXUip8PjAQgCGImUQ-O7 106,048 8000 0 1600 568
p uNMPuUApRzgHqx3Rhd0S3w, Accessed on: 28 June 2021
. . . . https://thmeythmey.com /?page=detail&id=92002&fbclid=

3 23 May 2020 Giant fish habitats in Stung Treng IwAROADATFKTHSRCX9Y-MQTmgjajgObfORczplEe? 53,744 6500 0 1200 607

province reach near-threatened status HxAowiww5YouYjK-1c8E, Accessed on: 28 June 2021

https:/ /thmeythmey.com/?page=detail&id=94930&fbclid=
4 23 August 2020 The giant mottled eel IwAR246yifUhev-Sr2GiNET-Dz8BAWdPqBmQc4 43,524 1300 0 873 122
IgNgmbplILzZTAn3itXYf-fo, Accessed on: 28 June 2021

https:/ /www.thmeythmey.com /?page=detail&id=86504&fbclid=

Laotian shad migrate 2000 km from the

5 27 December 2019 the Mekone River IwAR0Zud4iW8kY3bbXFoyedhhKsDzrP104pUQQgbFtLKD3 35,025 0 0 1160 326
sea tp the viekong Rive 3EavMLagrWFsrd0, Accessed on: 28 June 2021
Some Cambodians do not believe that https:/ /thmeythmey.com/?page=detail&id=77657&fbclid=
6 1 and 8 May 2019 ! the largest freshwater stingray in the IwAR09Zexb7zCh3ueyXXfNhYOnpAo7CR8580cZxXbBgW9 39,000 5600 0 3014 700
world is present in the country ExjgKINY8000_{r8, Accessed on: 28 June 2021
Taceine and releasing endaneered fish https:/ /www.thmeythmey.com/?page=detail&id=86294&fbclid=
7 21 December 2019 88INg & & IwARO03YfqCrpPGWIvtbPWeWHSENV1Zqs-64xB-2Rc_sSBg- 26312 5600 198 1830 559

species back into the Mekong River rHZX8Eqke7U6Q4, Accessed on: 28 June 2021

https:/ /thmeythmey.com/?page=detail&id=90317&fbclid=

Why the Japanese call pumpkin

8 4 April 2020 " . . » . IwARBIiFKxr5rp_zZXm-M5bupBK8Gm0jayq2fjck2R20zwx8 21,996 2500 0 1400 223
Camboja”, which means “Cambodia CgtOyirHjOgKY, Accessed on: 28 June 2021
Scientists first found the stonelapping https:/ /thmeythmey.com/?page=detail&id=86762&fbclid=
9 4 January 2020 minnow in the Angkor area and named IwAR3q4N8QJIdVsqINDCGJKqDN5hg1g4BVt81tVKucPp]9D7 20,575 1300 0 618 223

it “Angkor Fish” in Khmer MgUCc8FTXizFE, Accessed on: 28 June 2021
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Table 3. Cont.

. Thmey Thmey
Thmey Thmey Website Facebook Page
No. Publication Date Story Title Story Link Views Likes Shares Likes Shares
IZ\; }r:t :;1111 l};ﬁlpu };:fr; lt\(I)a:}tlliafll iﬂ:g%‘s;i%:l https:/ /thmeythmey.com/?page=detail&id=95346&fbclid=
10 5 September 2020 TourI:i)smgs te in the future after flooded IwAR22W-RaYnipl BHxhXTJEazcKRy63BHmbDQLexp-V_ 17,836 1300 0 911 137
. hLarLmZZ8YFFe9Uw, Accessed on: 28 June 2021
forest is lost?
Research publication: Effect of habitat https:/ /thmeythmey.com/?page=detail&id=90065&fbclid=
11 29 March 2020 and climate factors on the distribution of  IwAR2RGiVsPQUSOD0oS1Xfupv8ntnxK_aGNi7wKpZYcqdy8s2 17,792 196 0 70 8
Tonle Sap fish species 9Fd4FghYfvlk, Accessed on: 28 June 2021
If you eat breeding fish or fish eggs, you https://thmeythmey.com/?page=detail&id=92969&fbclid=
12 29 June 2020 are unknowingly involved in destroying =~ IwAR18UkwLurmA2B5Q9gU3rKzbonduJwNAIxcNGyXMgs9z1 15,392 6100 0 1100 414
fish resources 5bWxnKPIsHDYQS8, Accessed on: 28 June 2021
. https://thmeythmey.com/?page=detail&id=90287&fbclid=
13 3 April 2020 Do you knoﬁlgovgrg;g&eep and how TwAR03YfqCrpPGW1vtbPWeWHSEnV1Zqs-64xB-2Rc_sSBg- 13504 775 5 230 82
y ) rHZX8Fqkc7U6Q4, Accessed on: 28 June 2021
Tonle Sap Lake is home to the largest https:/ /www.thmeythmey.com /?page=detail&id=79382&fbclid=
14 16 June 2019 freshwater fish in the world and is the IwAR30h6QtmBVk5usNLd{Gva2KIktXCMe3HpfA86fXPFj5 11,222 6500 1800 1116
largest lake in Southeast Asia wiXBCZPL02KjRd8, Accessed on: 28 June 2021
Return to the original shelter https:/ /thmeythmey.com/?page=detail&id=92754&fbclid=
15 22 June 2020 (infographic of the giant barb life cycle IwAROhfxnCS65h6 ZkqwDiElywgttTZ9UB2b0Jm7aR2pxS9 10,912 263 ‘0 94 12
and migration) 4jednEHI3CbEs10, Accessed on: 28 June 2021
One of Earth’s lareest mass migration: https:/ /thmeythmey.com/?page=detail&id=92631&fbclid=
16 11 June 2020 EC‘;urs o rs1 t}iesTonlesssa lgivero S IwAR2l4edvVG5UCIFVcVos7g5HwY17AmInL17AaY T9u7w4 10,292 184 0 131 16
& p 7geqQKIMmOTHHVE, Accessed on: 28 June 2021
Kampong Luong: An attractive tourist ~ https://www.thmeythmey.com/?page=detail&id=77031&fbclid=
17 13 April 2019 place where the environment seems to ~ IwAR2VL5x7sIL5BI-tphl4RXp-fMRvO9IXMgZgFONp5UnycOrR5 10,276 789 364 108
be ignored z7-9TjKyLy0, Accessed on: 28 June 2021
Fish spawn in deep pools in Stung Treng https:/ /thmeythmey.com/?page=detail&id=92371&fbclid=
18 2 June 2020 and Kratie (infographic of the giantbarb ~ IwAR29L8Gbur24P9FIF2FYOGslzmaAXm4GyapLd-vAYC47A8 9988 701 0 281 80

life cycle and migration)

Ope_4WZHTKY7iA, Accessed on: 28 June 2021
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https://thmeythmey.com/?page=detail&id=92371&fbclid=IwAR29L8Gbur24P9FIF2FYOGslzmaAXm4GyapLd-vAYC47A8Ope_4WZHTK7iA
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Table 3. Cont.

. Thmey Thmey
Thmey Thmey Website Facebook Page
No. Publication Date Story Title Story Link Views Likes Shares Likes Shares
. . https:/ /thmeythmey.com /?page=detail&id=75290&fbclid=
Tiretrack spiny eel . .
19 2 March 2019 (Mastacembelus armantus) IwAR1zEyQwvRS5jwvl7Cax02gchwynn4U-a4XXj-pQTgUEI1 9828 3 1300 60
5zL.xd51Kcim4k, Accessed on: 28 June 2021
. . https:/ /thmeythmey.com /?page=detail&id=88076&fbclid=
20 9February2020 |1 8enus Channaincludes the striped TwARTW57Hc40A7dZOHDHZGKI6cQ2ZhP_ 9500 146 2 86 23

snakehead and giant snakehead OqLELQIknqnAMyC1RrtU5-3VFYTks, Accessed on: 28 June 2021

! This story was posted twice on the Thmey Thmey website. Engagement metrics are summed for the two dates combined.


https://thmeythmey.com/?page=detail&id=75290&fbclid=IwAR1zEyQwvRS5jwvl7Cax02gchwynn4U-a4XXj-pQTgUEI15zLxd51Kcim4k
https://thmeythmey.com/?page=detail&id=75290&fbclid=IwAR1zEyQwvRS5jwvl7Cax02gchwynn4U-a4XXj-pQTgUEI15zLxd51Kcim4k
https://thmeythmey.com/?page=detail&id=75290&fbclid=IwAR1zEyQwvRS5jwvl7Cax02gchwynn4U-a4XXj-pQTgUEI15zLxd51Kcim4k
https://thmeythmey.com/?page=detail&id=88076&fbclid=IwAR1W57Hc4oA7dZ0HDHZGkl6cQ2ZhP_OqLELQlknqnAMyC1RrtU5-3VFYTks
https://thmeythmey.com/?page=detail&id=88076&fbclid=IwAR1W57Hc4oA7dZ0HDHZGkl6cQ2ZhP_OqLELQlknqnAMyC1RrtU5-3VFYTks
https://thmeythmey.com/?page=detail&id=88076&fbclid=IwAR1W57Hc4oA7dZ0HDHZGkl6cQ2ZhP_OqLELQlknqnAMyC1RrtU5-3VFYTks
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3.3. Visual Media

Scientists have long utilized visual media such as photography and videos to col-
lect data and document the scientific process, but such media can also be used to tell
stories about research and conservation efforts [88]. Examples include the creation of
video abstracts to summarize research efforts [89], or the addition of videos and photos
to conservation-related social media posts to generate more engagement [90]. However,
a general lack of photos and videos depicting freshwater animals in their natural habitat,
partly due to the filming challenges posed by underwater environments, has acted as a
major impediment to implementing visual media-based approaches to freshwater conser-
vation outreach and education efforts. The majority of images and videos of freshwater
animals in popular media emphasize their utilitarian value to humans (e.g., photos of fish
as food or of anglers holding landed sportfish) rather than their intrinsic or ecological
values [91]. This, in turn, leads to a less balanced representation of freshwater conservation
issues, as major media outlets often judge potential stories on associated visual content,
as well as verbal content [91]. Fortunately, online media platforms allow freshwater sci-
entists, conservationists, and recreationists to share images of aquatic species expressing
natural behaviors within their habitats, contributing to a more nuanced representation of
freshwater organisms.

Video is another effective medium to connect viewers with environmental content both
visually and emotionally. Well-researched and emotionally moving documentary films can
highlight iconic species (e.g., Orcinus orca in the film “Blackfish”) or conservation issues,
and can be used in conjunction with social media campaigns to prompt social action [85].
Online platforms such as YouTube and Vimeo make it possible for organizations to easily
share video content. However, the sheer volume of videos shared on these sites means
additional effort, such as advertising or promotional campaigns, is required to reach and
engage with new audiences [92]. More targeted alternatives include research-related film
screenings at scientific meetings, as well as scientific or conservation film festivals for
the public [92]. Students can also be engaged in environmental issues through youth
filmmaking projects [88].

Incorporating visual communication as part of conservation projects may require
purchasing camera equipment for project staff or hiring a professional to collect appropriate
visual media that convey key findings or messages in an engaging manner [88]. With photo
and video equipment and video editing software becoming increasingly affordable and
available, the possibilities for implementing visual media-based outreach will continue
to increase. Although audiences often engage with visual media remotely when it is
distributed online or through media outlets, hosting photo exhibitions and film screenings
can allow for impactful in-person interactions and discussions associated with visual media
(Table 1). With the exception of printed visuals, digital photos and videos typically require
the audience to have access to technology, which may limit their reach in rural areas.
Videos, in particular, take a high level of effort to produce compared to other types of
media, especially with regard to filming interviews and editing, and distribution can take a
moderate level of effort, depending on whether the content is distributed online or through
an in-person event. The final products can ultimately have a very large reach, especially
when distributed online or through social media platforms.

WOM Case Study

The WOM project has used visual media extensively as part of its communication
strategy. For example, the WOM Flickr account (https://www.flickr.com/mekongwonders,
Accessed on: 28 June 2021) includes nearly 4000 images taken by project staff and partners
that are frequently used for outreach materials and social media. The project has also
partnered with Thai photographer Suthep Kritsanavarin (paper co-author) to produce
high-quality photography and videos documenting the daily lives of people connected
to the Mekong River and Tonle Sap Lake, and to lead photography training workshops
for students, academics, conservation practitioners, and media personnel. Kritsanavarin’s


https://www.flickr.com/mekongwonders

Water 2021, 13, 1853

17 of 33

photographs and videos have been used in exhibitions, television broadcasts, and social
media campaigns, and to illustrate books about the Mekong. By depicting the lives and
livelihoods of people such as fishers and farmers who depend on the Mekong ecosystem,
these photographs evoke the connection between people and nature, often conveying the
elements of a story without the need for captions. Such work requires developing trust
with the subjects before documenting them to elicit their personalities on film.

The resulting visuals effectively use stunning contrast to capture dramatic environmen-
tal changes in the Mekong Basin, as well as the nature of the threats it faces. Kritsanavarin
produced a series of paired photographs taken in different seasons at the same location
on the Tonle Sap Lake to document the remarkable seasonal fluctuations in the lake’s
water level, and the resulting changes to the lakeside communities that live in floating
houses or stilt houses. The photos communicated the natural rhythms of the river that
are part of daily life for those that depend on it. One such pair of aerial drone photos was
among the most popular WOM Facebook posts (Figure 4, Table 4) and documents how the
Kampong Luong floating village in Pursat Province moves as far as three kilometers with
rising floodwaters in Tonle Sap Lake). Kritsanavarin’s imagery documents the tenuousness
of Cambodia’s natural resources, such as verdant flooded forest being converted into
agricultural fields, landscapes parched by drought, or fishers catching some of the world’s
largest freshwater fishes that are approaching extinction.

(a) (b)

Figure 4. Two pictures of the Kampong Luong floating village in Pursat Province on Tonle Sap Lake by photographer

Suthep Kritsanavarin shared on WOM social media. (a) Photo taken in June at the beginning of the rainy season; (b) photo

taken in September. On average, the village moves back as far as three kilometers during the rainy season.

WOM has also worked to produce and share 69 videos, including 53 short videos
under 5 min, and 16 longer videos and mini-documentaries. While short films that high-
light a single event or idea can grab the attention of viewers on social media, longer
documentaries allow for a more in-depth exploration of a topic. Visual storytelling through
video can convey the serious challenges posed by drought or wildlife trafficking, and also
show hopeful stories, such as the connection between an animal keeper and a rescued
elephant, or fishers releasing large endangered fish. While project videos are uploaded to
YouTube, Facebook has been the most popular dissemination platform for project content,
including videos (see Social Media section below). Videos were disproportionately popular
on Facebook—although they represented just 12% of total posts, videos made up 60% of
the 2 Facebook posts with the highest nonpaid (organic) reach (Table 4). The most popular
video featured project lead Zeb Hogan narrating a visit to a Fish Conservation Area in Tonle
Sap Lake (Table 4), which may reflect the benefit of a charismatic, well-known narrator on
camera, as well as a positive conservation story showing the large numbers of fish in the
protected area.
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Table 4. Engagement metrics for the 20 most popular WOM Facebook posts based on nonpaid (organic) reach. Paid reach refers to the viewers who saw a subset of posts that were boosted

with paid advertising.

Lifetime Post

Lifetime Post

Lifetime Post

No. Date Posted Post Title and/or Description Post Link Post Type Organic Reach Paid Reach Total Reach Likes  Shares = Comments
Under the Surface of the Tonle f}; tCtESOi){(V\c/(‘;vn‘://
Sap River: A post documenting Mekon W(.)n ders/
1 7 December 2020 fishermen catching trash in the osts/ 3(55 40613329 Photo 348,968 0 348,968 5084 1993 201
nets of the Cambodian P
dai fisher 353667, Accessed
Y on: 28 June 2021
A short video of Dr. Zeb Hogan, f}; SESOQQZC‘;VH‘T/
WOM project lead, with Mekon W(.)n ders/
2 31 March 2020 fisherman on the Tonle Sap Lake osts/ §851177898 Video 133,057 0 133,057 393 54 12
describing how fish conservation 1397217 Accessed
areas can boost fish populations on: 28 June 2021
A video of Ms. Sothira Seng, fk; tcts SO{){(VZZVH‘:]/
USAID Project Specialist, visiting Mekon W(.)n ders/
3 3 August 2020 a nursery pond for endangered posts/ ??1 65770746 Video 75,502 0 75,502 756 167 22
fishes a;irehiplalrr;mrga 21 captive 837929, Accessed
& Prog on: 28 June 2021
Taking Care of Breeding Fishes in )
Stung Treng: A short video with fk;tctfs('){ ){(“C’(V)"sz/
the Cambodian Fisheries Mekon TW(.m ders/
4 30 July 2020 Administration describing the osts/ é’l 61347667 Video 63,271 0 63,271 1560 545 47
closed-season fishing regulations P
; 280237, Accessed
in Stung Treng to protect .
fish breeding on: 28 June 2021
Pair of drone photographs §
showing the dramatic movement f}; tcts SO{){(VZZVX/
of Kampong Luong floating Mekon W(.)n ders/
5 31 August 2020 village in Pursat Province on posts/ ,§1 57672790 Photo 51,527 0 51,527 994 300 171
Tonle Sap Lake with the change 981058, Accessed

in water level between dry and
wet seasons

on: 28 June 2021



https://www.facebook.com/MekongWonders/posts/3540613329353667
https://www.facebook.com/MekongWonders/posts/3540613329353667
https://www.facebook.com/MekongWonders/posts/3540613329353667
https://www.facebook.com/MekongWonders/posts/3540613329353667
https://www.facebook.com/MekongWonders/posts/3540613329353667
https://www.facebook.com/MekongWonders/posts/2851177898297217
https://www.facebook.com/MekongWonders/posts/2851177898297217
https://www.facebook.com/MekongWonders/posts/2851177898297217
https://www.facebook.com/MekongWonders/posts/2851177898297217
https://www.facebook.com/MekongWonders/posts/2851177898297217
https://www.facebook.com/MekongWonders/posts/3165770746837929
https://www.facebook.com/MekongWonders/posts/3165770746837929
https://www.facebook.com/MekongWonders/posts/3165770746837929
https://www.facebook.com/MekongWonders/posts/3165770746837929
https://www.facebook.com/MekongWonders/posts/3165770746837929
https://www.facebook.com/MekongWonders/posts/3161347667280237
https://www.facebook.com/MekongWonders/posts/3161347667280237
https://www.facebook.com/MekongWonders/posts/3161347667280237
https://www.facebook.com/MekongWonders/posts/3161347667280237
https://www.facebook.com/MekongWonders/posts/3161347667280237
https://www.facebook.com/MekongWonders/posts/3157672790981058
https://www.facebook.com/MekongWonders/posts/3157672790981058
https://www.facebook.com/MekongWonders/posts/3157672790981058
https://www.facebook.com/MekongWonders/posts/3157672790981058
https://www.facebook.com/MekongWonders/posts/3157672790981058
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Table 4. Cont.

Lifetime Post

Lifetime Post

Lifetime Post

No. Date Posted Post Title and/or Description Post Link Post Type Organic Reach Paid Reach Total Reach Likes  Shares = Comments
https:/ /www.
Cambodia’s Vanishing Flooded facebook.com/
Forest: A short video describing MekongWonders/ .
6 18 August 2020 a WOM research publication posts/3218756948 Video 43,674 0 43,674 926 290 14
about deforestation in Cambodia 205975, Accessed
on: 28 June 2021
Photo series qf five glant Melfong https:/ /www.
fish species, including the giant
. facebook.com/
barb, the giant freshwater MekongWonders/
7 3 March 2020 stingray, and the Mekong giant osts/ §792 640507 Photo 42,529 0 42,529 1325 290 27
catfish — the post discusses the P
. 484290, Accessed
ecological and cultural i
. . on: 28 June 2021
importance of these species
https:/ /www.
L. facebook.com/
A cartoon depicting the harms of MekongWonders/
8 27 September 2020 illegal electrofishing on 5 Photo 41,507 0 41,507 1203 368 25
Mekong fishes posts /3336269046
454764, Accessed
on: 28 June 2021
The King of Fishes: A short video https:/ /www.
interviewing a Cambodian facebook.com/
. fisherman who shares his MekongWonders/ .
9 30 April 2020 experience of releasing an posts /292200676121 Video 39,427 0 39,427 838 260 14
endangered giant barb that he 4330, Accessed on:
caught in his net 28 June 2021
A series of.pho’Fos from a World https://www.
Fish Migration Day 2020
. ; . facebook.com/
celebration, including the release MekongWonders/
10 23 October 2020 of 7000 juvenile fish into the 5 Photo 31,870 0 31,870 1088 150 14
posts /3419219608

Mekong River, and a short video
message from WOM project lead
Dr. Zeb Hogan

159707, Accessed on:

28 June 2021



https://www.facebook.com/MekongWonders/posts/3218756948205975
https://www.facebook.com/MekongWonders/posts/3218756948205975
https://www.facebook.com/MekongWonders/posts/3218756948205975
https://www.facebook.com/MekongWonders/posts/3218756948205975
https://www.facebook.com/MekongWonders/posts/3218756948205975
https://www.facebook.com/MekongWonders/posts/2792640507484290
https://www.facebook.com/MekongWonders/posts/2792640507484290
https://www.facebook.com/MekongWonders/posts/2792640507484290
https://www.facebook.com/MekongWonders/posts/2792640507484290
https://www.facebook.com/MekongWonders/posts/2792640507484290
https://www.facebook.com/MekongWonders/posts/3336269046454764
https://www.facebook.com/MekongWonders/posts/3336269046454764
https://www.facebook.com/MekongWonders/posts/3336269046454764
https://www.facebook.com/MekongWonders/posts/3336269046454764
https://www.facebook.com/MekongWonders/posts/3336269046454764
https://www.facebook.com/MekongWonders/posts/2922006761214330
https://www.facebook.com/MekongWonders/posts/2922006761214330
https://www.facebook.com/MekongWonders/posts/2922006761214330
https://www.facebook.com/MekongWonders/posts/2922006761214330
https://www.facebook.com/MekongWonders/posts/2922006761214330
https://www.facebook.com/MekongWonders/posts/3419219608159707
https://www.facebook.com/MekongWonders/posts/3419219608159707
https://www.facebook.com/MekongWonders/posts/3419219608159707
https://www.facebook.com/MekongWonders/posts/3419219608159707
https://www.facebook.com/MekongWonders/posts/3419219608159707
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Table 4. Cont.

Lifetime Post

Lifetime Post

Lifetime Post

No Date Posted Post Title and/or Description Post Link Post Type Organic Reach Paid Reach Total Reach Likes  Shares = Comments
Recreational Fishing in the https://www.
. facebook.com/
Cambodian Mekong: A short MekoneWonders/
11 6 August 2020 video describing recreational & Video 30,767 0 30,767 723 144 19
_— posts /318369050171
fishing along the banks of the
Mekone River in Cambodi 2620, Accessed on:
ekong River i Lambodia 28 June 2021
Threats to the Painted Stork: A https:/ /www.
story describing human threats facebook.com/
to the endangered Painted Stork ~ MekongWonders/
12 22 July 2020 in Cambodia, including a photo posts /3123229497 Photo 30,086 0 30,086 873 215 4
of dead birds captured 758721, Accessed
by poachers on: 28 June 2021
Making Smoked Fish: A short https:/ /www.
video interview with a facebook.com/
Cambodian fisherman about MekongWonders/ .
13 25 June 2019 producing smoked catfish, a posts/2203621213 Video 26,680 64,453 87,046 1279 366 25
staple in many 052892, Accessed
Cambodian communities on: 28 June 2021
Mekong Conservation Hero Sun https:/ /www.
Visal: A video interview with Mr. facebook.com/
Sun Visal, who works to MekongWonders/ .
14 12 December 2019 conserve waterbirds with the posts/254331048241 Video 23,050 37,488 59,489 1285 315 90
Wildlife Conservation Society 7295, Accessed on:
in Cambodia 28 June 2021
Mekong Conservation Hero )
Thach Phanara: A video htps://www.
. . . facebook.com/
interview with Mr. Thach MekongWonders/
15 20 January 2020 Phanara, who works to conserve & Video 20,971 52,543 74,657 1019 249 82
. . posts /2697138237
freshwater fishes with the
034518, Accessed

Fisheries Administration
in Cambodia

on: 28 June 2021



https://www.facebook.com/MekongWonders/posts/3183690501712620
https://www.facebook.com/MekongWonders/posts/3183690501712620
https://www.facebook.com/MekongWonders/posts/3183690501712620
https://www.facebook.com/MekongWonders/posts/3183690501712620
https://www.facebook.com/MekongWonders/posts/3183690501712620
https://www.facebook.com/MekongWonders/posts/3123229497758721
https://www.facebook.com/MekongWonders/posts/3123229497758721
https://www.facebook.com/MekongWonders/posts/3123229497758721
https://www.facebook.com/MekongWonders/posts/3123229497758721
https://www.facebook.com/MekongWonders/posts/3123229497758721
https://www.facebook.com/MekongWonders/posts/2203621213052892
https://www.facebook.com/MekongWonders/posts/2203621213052892
https://www.facebook.com/MekongWonders/posts/2203621213052892
https://www.facebook.com/MekongWonders/posts/2203621213052892
https://www.facebook.com/MekongWonders/posts/2203621213052892
https://www.facebook.com/MekongWonders/posts/2543310482417295
https://www.facebook.com/MekongWonders/posts/2543310482417295
https://www.facebook.com/MekongWonders/posts/2543310482417295
https://www.facebook.com/MekongWonders/posts/2543310482417295
https://www.facebook.com/MekongWonders/posts/2543310482417295
https://www.facebook.com/MekongWonders/posts/2697138237034518
https://www.facebook.com/MekongWonders/posts/2697138237034518
https://www.facebook.com/MekongWonders/posts/2697138237034518
https://www.facebook.com/MekongWonders/posts/2697138237034518
https://www.facebook.com/MekongWonders/posts/2697138237034518
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Table 4. Cont.

Lifetime Post

Lifetime Post

Lifetime Post

No. Date Posted Post Title and/or Description Post Link Post Type Organic Reach Paid Reach Total Reach Likes  Shares = Comments
The Changing World of https:/ /www.
Cambodia’s Tonle Sap Lake: A facebook.com/
video following Dr. Zeb Hogan, =~ MekongWonders/ .
16 15 September 2020 WOM project lead, to learn about  posts /3302768393 Video 19,250 0 19,250 422 130 8
the water snake harvest in Tonle 138163, Accessed on:
Sap Lake. 28 June 2021
Celebrating World Fish https:/ /www.
Migration Day 2020: A video facebook.com/
describing a release of MekongWonders/ .
17 30 October 2020 endangered juvenile fish into the posts /3437608089 Video 18,764 0 18,764 224 35 3
Mekong River to celebrate World 654192, Accessed
Fish Migration Day on: 28 June 2021
A pair of drone plllotogr.aph's of https:/ /www.
Kampong Pluk Village in Siem
. . facebook.com/
Reap Province, Cambodia, MekongWonders/
18 17 August 2020 showing the change in water osts/ 3gl 57500464 Photo 18,590 0 18,590 473 112 1
level from the start of the rainy p
season to the peak of the 321724, Accessed
. on: 28 June 2021
rainy season
A post describing the Living https:/ /www.
Planet Index Report about facebook.com/
migratory fishes describing an MekongWonders/
19 27 July 2020 average 76% decline in migratory =~ posts/3154564824 Photo 18,264 0 18,264 637 o1 6
fish populations around the 625188, Accessed
world since 1970 on: 28 June 2021
Mekong Conservation Hero Aing https:/ /www.
Sereyrath: A video interview facebook.com/
with Ms. Aing Sereyrath who MekongWonders/ .
20 27 January 2020 works to engage youth in posts/ 2705188166 Video 17,738 50,610 67,367 1239 223 37
conservation with Young Eco 229525, Accessed

Ambassador in Cambodia

on: 28 June 2021



https://www.facebook.com/MekongWonders/posts/3302768393138163
https://www.facebook.com/MekongWonders/posts/3302768393138163
https://www.facebook.com/MekongWonders/posts/3302768393138163
https://www.facebook.com/MekongWonders/posts/3302768393138163
https://www.facebook.com/MekongWonders/posts/3302768393138163
https://www.facebook.com/MekongWonders/posts/3437608089654192
https://www.facebook.com/MekongWonders/posts/3437608089654192
https://www.facebook.com/MekongWonders/posts/3437608089654192
https://www.facebook.com/MekongWonders/posts/3437608089654192
https://www.facebook.com/MekongWonders/posts/3437608089654192
https://www.facebook.com/MekongWonders/posts/3157599464321724
https://www.facebook.com/MekongWonders/posts/3157599464321724
https://www.facebook.com/MekongWonders/posts/3157599464321724
https://www.facebook.com/MekongWonders/posts/3157599464321724
https://www.facebook.com/MekongWonders/posts/3157599464321724
https://www.facebook.com/MekongWonders/posts/3154564824625188
https://www.facebook.com/MekongWonders/posts/3154564824625188
https://www.facebook.com/MekongWonders/posts/3154564824625188
https://www.facebook.com/MekongWonders/posts/3154564824625188
https://www.facebook.com/MekongWonders/posts/3154564824625188
https://www.facebook.com/MekongWonders/posts/2705188166229525
https://www.facebook.com/MekongWonders/posts/2705188166229525
https://www.facebook.com/MekongWonders/posts/2705188166229525
https://www.facebook.com/MekongWonders/posts/2705188166229525
https://www.facebook.com/MekongWonders/posts/2705188166229525
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Video can also be an effective medium for communicating research results. Among
the five most popular project videos was one describing a study of patterns in Cambodia’s
deforestation rates [23], with a focus on the flooded forest of Tonle Sap (Table 4). Another
popular project video was one titled “The King of Fishes”, in which a Cambodian fisherman
describes releasing an endangered giant barb, the national fish of Cambodia, caught in
his net as a way of bringing good karma or merit (Table 4). In addition to depicting the
connection between people and nature, such videos also convey values that motivate local
people to participate in conservation activities, such as promoting food and livelihood
security, protecting cultural heritage, and providing for future generations.

One lesson learned is the value of drone photography and videography for offering
a unique aerial perspective of broad landscapes such as wetlands, floodplains, and the
Tonle Sap Lake. Such perspectives allow viewers to visualize the scale and connectivity
of these important freshwater landscapes, which are not always apparent on the ground.
Aerial photography also provides striking visuals that convey the scale of environmental
impacts, such as documenting the loss of flooded forest habitat around Tonle Sap Lake
due to the conversion to agriculture, as well as dry and cracked farm fields parched by
drought. Another key lesson is the importance of producing bilingual videos to make
them accessible in the language of the primary audience (in this case, Khmer). Most
project videos are produced in Khmer with English subtitles, or vice versa, and these
bilingual videos have received much more engagement than English-only videos. In fact,
WOM regularly receives requests for translations of English-only videos from Cambodian
viewers. While translation is an extra step that can be time-consuming, and merits hiring a
translator specifically for this task, it is extremely valuable for broadening the reach of the
videos. Enabling viewers to understand a topic in their native language helps them form a
relationship to the material and connects the stories to local culture. Having an English
language option as well helps communicate the value of Cambodia’s Mekong resources to
a more global audience.

3.4. Social Media

Social media represents a shift from traditional, largely noninteractive forms of com-
munication, such as print and television, to a broadly accessible, user-driven network that
allows for interactions between organizations, individuals, and communities. Social media
platforms such as Facebook, Twitter, Instagram, YouTube, and Flickr have the potential to
engage and inform the public on conservation issues, and to serve as valuable sources of
ecological and sociological data to inform conservation actions. Conservation organizations
are increasingly using social media tools to improve public awareness of conservation
issues and distribute the findings of conservation research [93], and such tools can also
improve the accountability of public officials and individuals in response to conservation
crises [94]. Moreover, engagement of the public in biodiversity monitoring and conserva-
tion using social media tools has been cited as having led to a “rebirth of natural history”
in countries around the world [95]. Such platforms allow the public to interact with experts
in the field of conservation science [96], and can be used to assess public perceptions of
conservation actions [97]. Social media also shows substantial, if underutilized, potential
for informing conservation research, management, and planning efforts [98-103]. However,
successful development and implementation of the most effective methodologies require
accounting for numerous potential challenges.

In order to leverage social media to its full potential, a strategic approach is required
beyond simply creating a social media presence, such as taking steps to prompt interactions
and stimulate discussion [90]. Such a strategy might begin with efforts to understand the
behavior of different demographic sectors of an organization’s online audience in order to
strategically target each group [104-106]. Strategic elements can also include identifying
which types of content (such as photos and videos) stimulate more discussion and user
interactions [90], timing the sharing of posts on days and times with the highest user
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engagement [107], and aiming for frequency and regularity of posts, which can increase
engagement [108].

In terms of content related to wildlife research and conservation, more charismatic
species, particularly birds and mammals, tend to receive far more attention than other
taxa [93,109]. Furthermore, larger bodied animals receive much more attention than
smaller ones, and both factors lead to social media users interacting with a significantly
biased subsample of conservation issues and science [87]. In the aquatic realm, this
poses a challenge for drawing attention to taxa such as fishes. However, the Mekong is
home to more large-bodied freshwater fishes than any river on earth, and social media
content related to these species has indeed proved to be very popular (Table 4, see Case
Study below). Critically, generating engagement alone does not guarantee achieving
outreach goals, such as informing the public on key conservation issues [110], and the
strategic development of messaging is essential. Consideration must be given to the
specific knowledge an organization is seeking to transmit, whether highlighting threats
from human activities, or effectively describing conservation efforts and methodologies to
improve public understanding [110].

While social media engages audience members remotely and requires access to technol-
ogy, such digital interactions are becoming increasingly common and normal. A moderate
amount of effort is required to develop and curate social media content, particularly in
a strategic way to include elements such as visual media and themed posts. However,
comparatively little effort is needed to distribute the content via social media platforms,
and there is potential to reach hundreds of thousands of people, especially if stories go
“viral”. Overall, successfully leveraging the power of social media does require encour-
aging public participation. As such, organizations may assign one or more individuals to
respond to user posts and to provide up-to-date information. This can be time-consuming,
but maximizes opportunities for productive dialogue [90].

WOM Case Study

While the WOM uses several social media platforms, including Instagram, Twitter,
and YouTube, the majority of project communication and outreach takes place via Facebook.
This platform has the largest reach in Cambodia, with 8.8 million accounts reported among
a national population of 16.48 million people in 2019 [29]. With the help of paid advertising
and the regular posting of new content, WOM Facebook page followers have grown to
over 155,000 people as of June 2021. Of these followers, 80% are in Cambodia, 9% are
in Vietnam, 5% are in Thailand, and 2% are in Laos. Facebook serves as a platform for
disseminating a variety of media products developed by the project, including photos,
videos, original stories, infographics, and cartoons (Table 4). The Facebook page functions
as a de facto project website and is the most regularly updated source of information
about the project. Between February 2017 and February 2021, WOM shared 568 posts on
Facebook. Collectively, these posts had a reach of 3.2 million (including an unpaid reach of
2.3 million), and generated 150,854 engagements (likes, shares, or comments).

Types of stories posted to the WOM Facebook include updates of project activities or
events, summaries of key findings or recent research, profiles of project team members,
profiles of unique fish and wildlife species, and original stories reported by the project.
Stories also draw attention to the impacts of human actions on the health of the aquatic
environment, such as the harms of illegal destructive fishing, flooded forest clearing,
plastic pollution, and discarded fishing gear. Some of the posts were promoted with paid
Facebook advertising to increase their reach. To account for this in assessing the project’s
most engaging stories, posts were ranked based on their organic, or nonpaid reach. The
most popular post was a series of photos and a short story about fishers in the Tonle Sap
River catching more plastic than fish in their nets, which reached over 348,000 people—
nearly three times more than the next most popular post (Table 4). The viral nature of
this story reflected the surprise and concern of Cambodians reacting to the magnitude of
plastic pollution in the Tonle Sap River. While terrestrial trash is more visible in Cambodia,
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comments reflected that people were unaware about the extent of the trash in the Tonle
Sap River, which is the main source of fish caught for food in the country. Concerns about
contamination of their food source prompted people to share the post and make complaints
to people or organizations in charge of Phnom Penh’s waste management. The story was
also shared by several news outlets and conservation organizations, which helped increase
its viral reach.

Popular posts included both positive stories, such as the release of endangered juvenile
fish from captive rearing ponds, as well as negative stories about the threats of trash, defor-
estation, and the poaching of waterbirds (Table 4). Several stories had explicit conservation
messages, such as a popular cartoon communicating the harms of illegal electrofishing
practices (Figure 5, Table 4). Technical profiles about various fish species that included
identifying characteristics and notes on biology, habitats, and threats were well received,
reflecting an interest among Cambodians in learning about their local aquatic biodiversity.
The most popular of these was a post about the tinfoil barb (Barbonymus schwanenfeldii),
a relatively common Mekong fish that is popular with aquarists, which had an organic
reach of 12,952, and 2112 engagements. Longer content was sometimes split into multiple
posts in a series. For instance, a series of infographics was shared about the life cycle of
the giant barb (Figure 5). In this case, the first post in the six-part series was most popular,
perhaps because it was the most novel. Releasing posts in series or around themes, such
as Earth Day;, also helped boost engagement. Effort was made to translate all posts into
Khmer and English. While time-consuming, this helped increase engagement among the
primary audience of Cambodians. As many of the comments and questions on the page
were posted in Khmer, bilingual moderators were needed to engage with the audience.

Millions of larvae float down the Mekong, and some end in the Tonle Sap Lake

Figure 5. Examples of graphics from the Wonders of the Mekong project shared on social media, including (a) an awareness-
raising cartoon about the harms of illegal electrofishing; (b) the first in a series of infographics about the life cycle of the

giant barb.

4. Cross-Cutting Outreach Strategies
4.1. Promoting Local Conservation Heroes

One way to help foster a connection to conservation is to highlight the work of people
on the frontlines of conservation activities. Raising the profile and developing the skills of
local researchers and conservationists are particularly important to sustain on-the-ground
conservation activities in the developing world. For example, in order to conserve the
oceans, “every coastline needs a hero” [111]. Identifying and training “homegrown” lead-
ers is crucial for building international conservation capacity, because those who are most
familiar with the local social and political issues facing conservation initiatives, as well
as the cultural attitudes of local people, may be best poised to address them [74]. The
complexity and challenging nature of conservation problems necessitate conservation
scientists to receive training to move beyond research and collaborate and communicate
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with nonscientists in innovative ways [112]. Interdisciplinary training and networking,
including communication and interpersonal skills, are viewed as important tools for devel-
oping conservation leaders because conservationists must often persuade or encourage
others to take particular actions to help the environment [74]. A diversity of in-person and
media-based communication tools can be used to train and support local conservationists
in sharing their stories. These local conservationists can serve as both environmental
ambassadors and role models for others to pursue conservation career tracks.

WOM Case Study

WOM developed the Mekong Conservation Heroes program as an effort to highlight
inspiring Cambodians working to study, protect, or raise awareness about the Mekong
River’s unique ecosystem, biodiversity, habitats, and cultural heritage. A lack of women
in highly visible conservation leadership roles can make it challenging for women and
girls seeking inspiration from female role models [74]; therefore, the Mekong Conservation
Heroes program made a concerted effort to highlight Cambodian women engaged in
conservation. In 2018-2019, a cohort of six Heroes were selected through a nomination
and evaluation process, in which male candidates greatly outnumbered females. The final
group of two women and four men spanned a range of ages and experience, and their
diverse areas of focus included fish, water birds, turtles, wetland conservation, livelihood
development, and awareness-raising. As a multimedia component of the program, the
Heroes received training in how to communicate the stories of their work through writing
blog posts, filming videos, taking photos, giving on-camera interviews, and public speaking
(Figure 6). An online multimedia profile was then created for each Hero, featuring both
written and video biographies, as well as blog posts and photographs highlighting his or her
work (https:/ /www.mekongfishnetwork.org/mekong-conservation-heroes/, Accessed on:
28 June 2021). All materials were translated into both English and Khmer to reach a broad
audience. The program incorporated in-person outreach by inviting the Heroes to speak at
a 2019 Mekong Festival event, and the Heroes have also given talks about their work at
schools and community groups, and at an award ceremony. In 2020, a new cohort of three
women and three men was selected from a pool of 13 nominations, and their profiles will
be developed and promoted in 2021.

(b)

Figure 6. Honorees of the WOM Mekong Conservation Heroes program: (a) Conservation Heroes after completing a

training in conservation storytelling; (b) Mekong Conservation Heroes participating in a panel discussion during a WOM

conservation outreach festival in Phnom Penh.

Video interviews provided an intimate opportunity for the Conservation Heroes to
share their stories. People who may not have their own personal connection to nature may
find it easier to relate to another person’s experiences; therefore, the personal stories and
passion of conservation leaders may help indirectly inspire a connection to nature in others.
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Video interviews with the Mekong Conservation Heroes allowed Cambodians to hear
from local role models about why conserving the country’s natural resources is important
and meaningful. Filming interviews in Khmer was especially important for producing
these video biographies, as it was possible to highlight a more diverse spectrum of Heroes
without a requirement for English proficiency, and the interview subjects could focus on
the messages they wanted to convey, rather than translating their messages into English.

The Mekong Conservation Heroes program has been recognized as one of the most
popular and successful elements of the WOM project. WOM Facebook posts with the
hashtag #conservationheroes exhibited the most relative engagement compared to other
hashtags, and three of the six Mekong Conservation Hero video profiles from the first
cohort were among the project’s 20 most popular Facebook posts (Table 4). The WOM
video that garnered the most comments on Facebook was the award acceptance speech
of female Mekong Conservation Hero Seila Chea (paper co-author), who also wrote the
project’s most popular Facebook post about plastic pollution (Table 4). The program has
provided local role models for the next generation of conservationists in Cambodia, and is
a particularly valuable platform for highlighting female conservation leaders in a country
where gender norms can limit career opportunities for women. Several of the Heroes’
stories were picked up by Cambodian news media outlets. One limitation to this approach
is the amount of time and effort required to complete and promote an in-depth profile of
each Hero, which results in a relatively small number of people being featured in each
cohort. However, the benefit of the program is to amplify these stories, such that one
person’s story can reach thousands of people. This type of cross-cutting strategy that draws
on both in-person and media-based approaches to tell the stories of local conservationists
could be replicated in other countries.

5. Discussion

Conservation organizations wishing to leverage the communication tools discussed
in this review can evaluate them based on their strengths and weaknesses. In terms of
resources and effort required, an inherent tradeoff exists between the depth of in-person
engagement and reach. In-person strategies have the benefit of allowing for two-way
communication, which permits audience members to dialogue, ask questions, and feel
like they are part of an experience rather than just receiving informational products [2].
In-person activities may take more effort and reach fewer people but can have a more
lasting impact on the people they reach, and they are considered some of the best methods
for reaching new audiences about scientific topics [63,65]. Conversely, media-based, remote
approaches can have a very large reach with a relatively small amount of effort. Digital
tools such as social media allow opportunities for audience members to engage with the
material, conservation organizations, and each other remotely [2], and in-person and media-
based tools can be used to complement each other. For example, social media can be used
to generate interest and awareness about in-person events. Communication tools may be
more powerful when combined, and ultimately adopting a portfolio of different strategies
in a coordinated manner is the best way to reach diverse audience segments [33,88].

WOM was designed to build an informed constituency among government and civil
society in Cambodia to advocate for and pursue sustainable development options. Specific
goals of the project include: (1) increased understanding by the public and government
in Cambodia about the value of ecosystem services provided by the Mekong River and
its watershed and biodiversity; (2) improved public dialogues and forums for discussing
sustainable development in the region, including participatory discussions about the factors
helping and hindering conservation efforts; and (3) increased knowledge supported by
research of the economic, socio-cultural, and environmental importance of the Mekong's
natural resources and consequences of their degradation. Communication and outreach
efforts have been fundamental to achieving these goals.

The WOM project benefited from using multiple forms of media to highlight, develop,
and amplify a direct personal connection between Cambodians and nature, as well as an
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understanding of the benefits people derive from nature. The project has made an effort to
communicate the results of its interdisciplinary research efforts related to fisheries [22,40,41],
deforestation [23], water quality [113], and evaluating ecosystem services in the context of
hydropower development [15]. Distilling, translating, and communicating WOM research
results for a Cambodian audience have helped develop the project’s reputation as a trusted,
credible source for information about the Mekong on social media. Providing up-to-date
information and ensuring its accuracy are important for establishing this credibility, which
is also reflected in the project’s ability to engage key conservation stakeholders in the
Cambodian government, such as the Fisheries Administration and other agencies of the
Ministry of Agriculture, Forestry and Fisheries, as well as the Ministry of Environment.
Building such partnerships among government and community stakeholders can help
institutionalize and sustain conservation programs [5]. At the same time, highlighting
personal stories of local people engaged in conservation, whether researchers studying
wildlife in the field, or fishers who release endangered fishes that they happen to catch, can
help inspire Cambodians and other audiences on an emotional level and build support for
such conservation activities.

The WOM project demonstrates how information about the Mekong River and its
biodiversity can readily be adapted to a range of outreach tools. In particular, the project
has tapped into the potential for the Mekong’s many megafish species to serve as important
ambassadors for freshwater conservation [36]. The project also illustrates how different
strategies can be used to elevate the profile of Mekong issues among both local (Cambodian)
and global audiences. Language is particularly important in this context, and providing
bilingual content in Khmer and English has been instrumental in reaching both Cambodian
and international audiences. A scarcity of Khmer language materials has previously been
identified as a limiting factor for environmental education in Cambodia [25], underscoring
the value of investing in the translation of content originally developed in English, as well
as developing materials directly in local languages.

The environmental issues facing the Mekong River are transboundary, and conser-
vation solutions must ultimately come from multiple countries working together. WOM
shares the results of its studies with the Mekong River Commission and the Mekong Fish
Network, which disseminate information across the Lower Mekong Basin countries. How-
ever, one of the biggest logistical challenges to international communication is identifying
key audiences within each country and communicating targeted conservation messages in
local languages. What the WOM project has accomplished in Cambodia is a model that
could be replicated in neighboring countries, and coordinated campaigns could then be
launched across countries with shared messaging in multiple languages. While WOM
social media stories currently reach people in all Lower Mekong Basin countries, the repre-
sentation of countries other than Cambodia is limited in part due to the focus on posting
stories in Khmer and English. However, effort will be made in the future to translate key
stories into multiple languages to increase the distribution of information in other Lower
Mekong Basin countries.

While WOM has helped to raise awareness and improve knowledge about the Mekong
River ecosystem, quantifying the total impact of these communications efforts is challeng-
ing. The presumed link between knowledge and behavior change may be considered
overly simplistic, and the most effective messages convey information that motivates
shifts in behavior [114]. Few studies have attempted to empirically evaluate the effect of
environmental education and outreach efforts on knowledge, attitudes, and behavior, or
on their larger conservation impact [4]. While it is possible to determine the number of
people reached with a particular communication tool, techniques for assessing the resulting
contribution toward actual conservation goals are more challenging to implement [35].
Knowledge of conservation threats is not a guarantee of conservation action [115], and
outreach strategies would benefit from pre- and post-evaluations of participants to adapt
and improve methodologies. Surveys are one way to assess changes in local knowledge
and attitudes to gauge the impact of implementing education and outreach efforts [4].
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Efforts that move beyond general environmental outreach focus more specifically
on ways to change behavior for conservation. For example, the organization Rare draws
on the principles of social marketing to develop targeted “pride campaigns” aimed at
changing behavior to achieve specific conservation goals, such as protecting a species,
habitat, or resource. These campaigns may include 15-20 different in-person and media
elements, such as puppet shows, billboards, posters, radio announcements, songs, and
video programs [116]. The campaigns seek to change knowledge and attitudes about a
particular species or habitat, and campaigns are branded with a charismatic local “flagship
species” to help build pride in local diversity. Such campaigns also recognize that knowl-
edge is typically insufficient to change behavior on its own, and therefore seek to create an
emotional connection by generating pride, such as with the use of charismatic mascots of
local species. This approach includes identifying barriers that may prevent people from
changing a particular behavior [117].

Rare takes an adaptive management approach to monitor and evaluate the success
of campaigns [116]. Key components are articulating a Theory of Change that begins
with knowledge and ends with a conservation result, along with specific objectives and
measurable indicators for each target audience. Data about audience knowledge, attitudes,
or behaviors are collected before, during, and after campaigns to evaluate these indicators.
Other indicators may monitor exposure to various media components of a campaign,
perceptions of campaign messages, participation in campaign events, and independent
media reports about a campaign [117]. Different communication approaches may be
needed at each stage of behavior change, and people may need to receive messages through
multiple channels, which provides support for a diverse communication strategy [2,118].

To date, most of the WOM communications have focused on improving knowledge
of the Mekong ecosystem. Impact has been measured in terms of the overall reach of
media products, and participation in project events. More recent efforts have focused
on communicating about specific actions, such as illegal fishing with electrical devices
or throwing trash in the river. There exists great opportunity for the project to focus on
communication strategies to promote specific actions among audience groups of interest,
such as making pledges, participating in river cleanups, or finding ways to promote
and share pride in Cambodia’s unique natural heritage. Additionally, targeted surveys
of WOM audience members could be employed to evaluate perceptions and attitudes
about environmental topics. Another important element of environmental education
is skill and capacity building and enabling sustainable actions [5,32,37]. To that end,
WOM is also developing a series of training courses related to conservation research and
communication skills.

Through their engagement with online stories and participation in WOM events,
Cambodians have demonstrated great interest in learning about the country’s biodiversity.
Profiles of fish species were particularly popular, as these types of stories are not found in
other media sources in the country. People who do not live near the Mekong environment
are unlikely to have encountered many of the river’s fish species firsthand; therefore, these
stories are a valuable means of raising awareness about aquatic biodiversity. Taking a
diverse approach to communication has helped WOM celebrate Cambodia’s unique natural
wonder, and foster pride in local role models and local stories. A bilingual Facebook page
and thoughtful content have been effective for engaging a broad audience, while tangible
products such as a fish coloring book have helped facilitate in-person interactions, particu-
larly in rural areas. A cross-cutting initiative to amplify the stories of local conservationists
using multiple forms of media has been particularly well received. Future opportunities
may include monitoring and measurement of the impact of outreach strategies to better
understand shifts in attitudes and behaviors. Increased and improved communication is
acutely needed to advance the conservation of freshwater fishes and their habitats [36], and
this review covers several communication tools adopted by WOM in the Lower Mekong
Basin that may assist other conservation organizations.
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