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Changing human behavior and attitudes are key to conserving global biodiversity. Despite evidence from other
disciplines that strategic messaging can influence behavior and attitudes, it remains unclear how to best design
messages to benefit biodiversity. We conducted a systematic literature review to investigate the status of con-
servation messaging research, and to evaluate whether studies address essential elements of message design and
theory from other disciplines. We show that academic interest in conservation messaging is growing rapidly.
However, our results suggest that conservation scientists are not effectively drawing from the long-standing
expertise of disciplines with well-established messaging techniques. Many studies do not draw on established

behavior change theories or audience segmentation techniques. Given the urgent need to address the loss of
biodiversity, we discuss how conservation messaging can draw on existing empirical and theoretical knowledge,
with a focus on the application of established techniques used in messaging for pro-environmental behavior.

1. Introduction

As the actions of humans are driving the extinction crisis (Maxwell
et al., 2016), human behavior change will be key to preventing further
biodiversity loss (Schultz, 2011). Consequently, communications that
influence attitudes and behaviors are a vital component of effective
conservation programs and policy development (Jacobson et al., 2015;
Mascia et al., 2003).

To shift attitudes and behavior, conservation practitioners have
traditionally used the knowledge-deficit model, assuming that people
will adopt a given behavior if they are simply informed about the

benefits it will bring (Sturgis and Allum, 2004). However, this strategy
is often ineffective because behavior is determined by multiple factors
including a person's values, attitudes, relevant social and personal
norms (Ajzen, 1991), and identity (Whitmarsh and O'Neill, 2010). In
addition, contextual factors such as socioeconomic circumstances and
infrastructure are known to affect behavior (Stern, 2005). Therefore, to
be effective, communications must do more than simply provide in-
formation to an audience; they must be strategically designed to max-
imize responses through effective messaging (Heimlich and Ardoin,
2008). Here we adopt the definition of ‘messaging’ as the process of
designing a message with the intent to shape, reinforce, or change the
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Step 4: implementation Step 5: evaluation

Use an evaluation
design that allows
firm metrics to see if
the research aim was
achieved

Research aims should guide strategic
choices about message content and
delivery (i.e., messages should be
pre-tested and placed in channels
viewed by the target audience)

Theory can suggest important
determinants of message
development and
implementation to achieve
research aims.

Theoretical determinants
of the research aims
should be measured and
evaluated for change.

For example, if the aim is
behavior change,
behavior change theory
could be used to
determine if the research
aim was met.

For example, theory can be
used to design persuasive
messages such as social norms
theories (Cialdini 1990), as well
as identify which channels are
widely viewed by the target
audience.

Fig. 1. A schematic representation of strategic communication design steps using theory as a conceptual framework. Campaign design steps are shown above the
arrow, and the relevant application of theory with examples at each stage is described below. Adapted from Noar, 2006.

response of message recipients (Roloff, Miller & Roloff, 1980).

Strategically-designed messages with a clear aim and intent have
been shown to influence attitudes and behaviors in public health and
medicine. For example, decades of research within the health sector has
highlighted how different approaches to message design affect beha-
vior. Strategic messages now form the basis of health intervention
media campaigns, targeting attitude and behavior change for numerous
health problems, from increasing vaccination rates (Zimicki et al.,
2002), to encouraging people to quit smoking (Tamir et al., 2001).
Research in the health sector has advanced from investigating the de-
sign of messages targeted to groups of people, to tailored messages for
individuals (Noar et al., 2007). These types of studies have informed
key standards for effective message design, including the use of theory
as a conceptual framework to underpin messaging campaigns (Fig. 1).

Similar advances in messaging have been made in environmental
sustainability, where messaging has been used to influence behaviors in
the context of energy consumption (Steinhorst et al., 2015), water use
(Berk et al., 1980; Goldstein et al., 2008) and recycling (Davis, 1995;
White et al., 2011). Experimental studies have found that participants
who were shown messages designed to encourage energy efficiency
used significantly less energy than participants who received control
messages (Abrahamse et al., 2007; Steinhorst et al., 2015). Comparable
results have been shown in water consumption experiments (Fielding
etal., 2013). In addition, a large body of literature now exists on the use
of messaging for climate change mitigation (Bostrom et al., 2013; Myers
et al., 2012; Nisbet et al., 2009).

Despite the important links between conservation outcomes and
public attitudes, opinions, and behaviors (Newton, 2001; Schultz,
2011), little is known about the influence of message design on biodi-
versity conservation behaviors (Kidd et al., 2019; Kusmanoff, 2017).
Changes in human behavior and attitudes can have direct benefits to
biodiversity. For example, behaviors such as keeping pet cats indoors
has immediate benefits for wildlife (Loss et al., 2013). Further, attitu-
dinal change can affect biodiversity, for example, by changing people's
voting preferences to increase support for environmental policies
(Pietsch and McAllister, 2010).
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While it is possible that lessons learned about strategic messaging in
the context of other behaviors could be applicable to biodiversity
conservation, the unique attributes and challenges of conservation
make it likely that influencing biodiversity relevant behaviors will re-
quire something more than a direct transplanting of these messaging
strategies. Biodiversity issues are often context-specific or diffuse,
making the link between behavior and biodiversity impact difficult to
examine (Selinske et al., 2018). Unlike pro-environmental behaviors
such as energy use reduction which are directly observable and can
have immediate economic benefits to the individual, there may be no
individual benefits to engaging in biodiversity conservation behaviors.
Further, any benefits may be difficult to identify or take a long time to
emerge. So, while the lessons already learnt from other disciplines
provide a convenient starting point, conservation researchers must also
examine how this learning applies to the unique and challenging con-
text of biodiversity conservation.

Given the potential for strategic messages, which outline a clear aim
and intent, to affect attitudinal and behavioral change to benefit bio-
diversity, it is important to understand the current status of conserva-
tion messaging research. This paper presents the first review of con-
servation messaging studies published in the scientific literature. The
aims of this review are to: 1) synthesize and describe the current state of
research regarding conservation messaging; 2) assess whether the
conservation messaging literature includes key elements of message
design and theory from other disciplines; and 3) identify research gaps
to provide critical guidance for the development and design of con-
servation messages. We draw on key aspects of strategic communica-
tion, as identified by Thorson (2013), which describes a process
grounded in research and involving planning, implementation, and
evaluation phases (Fig. 1). Using a strategic communication approach,
we review key theories and approaches used in environmental messa-
ging, with a focus on their application to biodiversity conservation.

2. Methods

We systematically reviewed the literature relating to conservation
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messaging, identified by Web of Science (webofknowledge.com). We
developed a review protocol in accordance with published systematic
literature review methods (Partelow et al., 2018). We used the fol-
lowing search terms: (“framing” OR “marketing” OR “messaging”) AND
(“conservation” OR “environment”) AND (“biodiversity” OR “species”).
The motivation behind each of the communication related search terms
was as follows:

1) The term “framing” was used because it is the most common ap-
proach for manipulating strategic messages. Message framing sug-
gests that the structure or organization of a message can alter per-
ception of its content (Entman, 1993), and its importance is
increasingly recognized in conservation studies (Kusmanoff, 2017).

2) The term “marketing” was used to capture references that use a
popular approach to strategic communication (McKenzie-Mohr,
2011). In particular, research into social marketing is increasingly
used to resolve biodiversity conservation issues (Smith et al., 2010;
Verissimo et al., 2017; Wright et al., 2015).

3) We chose to use the term “messaging” as messages form the basis of
all purposeful communications. A message is the focal element of
any communication campaign and is intended to shape, reinforce, or
change the responses of another, or others (Stiff and Mongeau,
2016).

Our initial search returned 943 references with publication dates
ranging from 1990 to July 19, 2018. We excluded papers that did not
have at least one of the following defined research purposes: 1) to
document a case study that describes an existing message; 2) develop
theory relating to conservation messaging; or 3) conduct an experiment
to test a theory or contribute to a design aspect of a message. After
applying these criteria, we were left with a final set of 89 papers for
analysis. For each paper, we collected data using predetermined cate-
gories that followed our research focus (Table S2). These categories
included the type of research (theoretical, case study or experimental),
and the overall aim of the study (i.e., what outcome the message was
intended to have on recipients). We then recorded which self-identified
theory researchers used to guide their study. We also recorded aspects
of the experimental design, and/or the methods used to investigate
messaging, including information on audience identification and seg-
mentation, and evaluation techniques. Finally, we noted the outcomes
of the research. Our review categories were based on common elements
of strategic communication campaigns (Fig. 1). Our step-by-step review
protocol can be found in Table S1 and a full list of review categories is
presented in Table S2. In order to investigate which disciplines re-
searchers were drawing from, after completing the review process, we
extracted a list of all references cited within each reviewed paper. We
used R software (R Core Team 2018) to loop through each reference,
and count the number of references that fell into each disciplinary ca-
tegory defined by Web of Science.

3. Results

We identified a total of 89 relevant conservation messaging papers:
Twenty-four papers discussed theory relating to conservation messa-
ging, 27 were experimental, and 38 documented case studies. The
oldest study was published in 1995; most (n = 61, 69%) studies were
published within the last five years, indicating that conservation mes-
saging is an emerging research area (Fig. 2).

Reviewed articles covered five broad and not mutually exclusive
topics. Most of the articles covered general biodiversity and nature
conservation issues (n = 45), species-specific conservation (n = 21),
and natural resource management (n = 7), while fewer dealt with cli-
mate change (n = 6). Five studies covered multiple issues, and five
covered other topics including messaging to influence policy and pre-
vent the spread of invasive species. Of the papers that covered species-
specific conservation issues, over half focused on threatened species (as
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assessed by the IUCN Red List 2018).

The primary aim of reviewed articles varied, with the most common
aim to increase awareness and educate people (n = 31), or to encourage
behavioral change (n = 20) (Fig. 3). Eight studies investigated mes-
sages with an aim to increase fundraising revenue for conservation
purposes. Four studies that investigated conservation messaging did not
include an overall aim or purpose of the research. Thirteen studies had
multiple aims, and the remainder of studies were concerned with other
aims; for example, assessment of the terms used in policy discourse
(n=13).

The reviewed papers comprised a total of 4811 references. The
majority of cited references related to environmental sciences and
biodiversity conservation. References from multidisciplinary science,
biochemistry, sociobiology and public health were also commonly cited
(Fig. 4; Table S3).

The theories used for the design or evaluation of messages spanned
a range of disciplines including psychology, marketing and commu-
nication (Table 1). Many studies listed more than one theory or ap-
proach. Framing (n = 36) and marketing (n = 26) were the most
commonly used approaches, potentially reflecting the search criteria.
Thirty-six studies used framing to guide their research and the most
frequently used frame within these studies was ‘ecosystem services’.
This frame is an increasingly popular way of discussing biodiversity,
emphasizing the useful and essential services biodiversity provides to
humans (Kusmanoff, 2017). The theory of flagship or charismatic spe-
cies (Jepson and Barua, 2015) was used as a conceptual framework for
fourteen studies. Decision-making theories such as the Theory of
Planned Behavior and the Theory of Reasoned Action were used by five
studies. Fourteen of the reviewed research papers did not indicate that
their research was guided by theory.

One third of reviewed studies did not state a target audience
(n = 29). Of the fifty-eight studies that did state a target audience, 27
targeted a mass audience and 33 targeted a defined audience segment.
Most studies segmented participants based on demographics such as
age and gender. Only a few studies used detailed audience segmenta-
tion methods, such as separating people into groups by profession
(n = 10). Participants in experimental studies (n = 27) were found
using a broad range of methods. For example, studies surveyed visitors
to national parks (n = 3), university students (n = 7), and members of
local communities and villages (n = 5).

Thirty-seven percent of case studies (n = 14) did not evaluate the
effectiveness of their messages. These articles documented an existing
messaging campaign but did not follow up to determine whether the
research aims were achieved, making it difficult to determine effec-
tiveness. All experimental studies evaluating the effectiveness of mes-
sage design used pre- and post-measures of a dependent variable and a
control group (n = 27). Dependent variables differed, but most relied
on self-reported measures; some studies measured the degree to which
people agreed with certain statements (n = 5), others questioned par-
ticipants about whether they would donate to a certain charity after
exposure to different messages (i.e. behavioral intention; n = 4), and
others evaluated participants' attitudes before and after message ex-
posure (n = 12). Only five studies evaluated specific behavioral change.
A further four studies measured participants' willingness to pay as the
response variable. Most studies used quantitative methods to analyze
their results, although the specific methodology varied. For instance,
some studies used ANOVAs or Chi square tests to quantify differences
between treatments.

4. Discussion

While academic interest in conservation messaging is increasing,
some critical research gaps remain in the existing conservation messa-
ging literature. In other disciplines where strategic messaging is widely
used, such as public health, message design is based on sound theory
and experimental design. In addition, messages are typically targeted to
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Fig. 2. The cumulative number of conservation messaging studies in the peer reviewed academic literature, based on a systematic search of Web of Science.
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Fig. 3. The aim of messaging studies in the peer reviewed academic literature, based on a systematic search of Web of Science. Other aims of reviewed papers

included assessment of the terms used in policy discourse.

specific audiences, and message effectiveness is assessed using estab-
lished evaluation techniques (Gordon et al., 2006; Hine et al., 2014;
Noar, 2006). Our review suggests that conservation messaging research
does not fully achieve these standards of strategic communication in
several key areas. Firstly, many studies are not grounded in established
theories relevant to the research aim (i.e., behavioral decision-making
theories). Secondly, current studies often do not select a target audience
appropriate to the research aim. Finally, much of the literature focusing
on nature conservation and biodiversity issues aims to educate and
increase awareness, despite acknowledgment of the need to move away
from the knowledge-deficit model of communication (Jacobson et al.,
2015). Overcoming these shortcomings is critical to establish an evi-
dence base for effective conservation messaging. Fortunately, guidance
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can be taken from other fields. Here, we discuss how the emerging field
of conservation messaging can draw on existing knowledge, with a
focus on the application of established techniques used in environ-
mental messaging.

4.1. Theory and approach

Our results suggest some conservation messaging studies are not
grounded in established theories relevant to their research aim. For
example, almost one third of reviewed studies stated that their research
aim was to encourage behavioral change, yet few studies used im-
portant decision-making theories such as the Theory of Planned
Behavior (Ajzen, 1991) to guide their research. The behavioral sciences
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Fig. 4. The top ten Web of Science research disciplines of 4811 papers cited within a set of reviewed conservation messaging papers (n = 89). Note: some papers fall

into multiple disciplinary categories.

Table 1

The self-identified theory or approach used by 89 studies on conservation messaging, based on a systematic review of the academic literature in Web of Science. Some

studies used more than one theory.

Self-identified theory or approach

Definition and key references Number of papers

Framing

Marketing*

Charismatic and flagship species

Theory of change (ToC)

Familiarity principle

Behavioral decision-making theories:
Self-efficacy
Theory of planned behavior (TPB)
Theory of reasoned action (TRA)

Elaboration likelihood model (ELM)

Risk perception**

Connection to nature

Message framing suggests that the structure or organization of a message can alter perception of its content 36
(Entman, 1993).

Marketing involves a range of processes concerned with finding out what consumers want, and then providing it for ~ 26
them (Kotler et al., 1999). Social marketing is defined as ‘the systematic application of marketing along with other
concepts and techniques to achieve specific behavioral goals for a social good’ (French et al., 2006).

High profile species can act as symbols or ambassadors for conservation campaigns. They often possess appealing or 14
charismatic traits (Jepson and Barua, 2015; Simberloff, 1998).

Theory of Change is a process for mapping programs and initiatives working for social and political change (Taplin 3
et al., 2013).

People develop preferences for things because they are familiar with them (Reder and Ritter, 1992).
Self-efficacy is an individual's belief in their own innate ability to achieve goals (Bandura, 1977, 1986).

TPB links an individual's beliefs with their behavior. The theory states that attitude toward behavior, subjective

NN =N

norms, and perceived behavioral control all shape an individual's behaviors (Ajzen, 1991).

The TRA is a model of persuasion which links the relationship between attitudes and behavior to actions. It is used
to predict how people will behave based on their pre-existing attitudes and behavioral intentions (Fishbein and
Ajzen, 1975).

The ELM is a model of persuasion which suggests that there are two routes of processing stimuli: the central route 2
and the peripheral route, which influences people's attitudes (Petty and Cacioppo, 1986).

People make subjective judgments about the severity and likelihood of a risk. Some of these judgments may be 2
predictable

(Starr, 1969; Wildavsky and Dake, 1990).

Nature connectedness is the extent to which people feel integrated with all aspects of nature. This includes an 2

individual's sense of care for nature, and their commitment to protecting it. When someone feels connected to
nature they may be more inclined to protect it (Nisbet et al., 2009; Schultz, 2002).

* There are multiple theories of marketing. Social marketing was the most widely applied.
** There are multiple theories of risk perception, articles did not differentiate between them.

provide a wealth of information about the processes of human behavior
change and decision making. For example, one review details over 60
social-psychological theories and models relevant to understanding
behavior change (Darnton, 2008) and research has discussed their ap-
plication in the context of conservation (Monroe, 2003; St John et al.,
2011). In addition, research in environmental psychology has in-
tegrated a range of psychological theories to develop a comprehensive
understanding of the determinants of pro-environmental actions that
can inform environmental behavior change (Bamberg and Moser, 2007;
Klockner, 2013; Steg et al., 2014; Steg and Vlek, 2009). Future con-
servation messaging research aiming to change behavior should draw
on appropriate behavioral models and theories to inform conservation
messaging, as is best practice in other well-established disciplines such
as public health (Noar, 2006). This work could also benefit from con-
sidering specific decision-making research, such as goal framing theory
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(Lindenberg and Steg, 2007).

Many of the articles we reviewed used a specific disciplinary ap-
proach (e.g. marketing) or drew from communication theories (e.g.
framing theory). Identifying relevant disciplinary approaches is useful
for establishing research context, and communications theories are key
for strategic message design. Indeed, in studies where the aim is to
increase people's knowledge and awareness of a conservation related
issue (over one third of studies in this review), marketing theories and
communication theories may be appropriate. However, if the ultimate
aim of a study is to change behavior, another model or theory would
provide a more fitting overarching framework. Theory should be used
to determine which approach is appropriate for meeting the aims of a
communication campaign (Fig. 1), and a wealth of literature can be
drawn from for future theory-driven research into effective conserva-
tion messaging.
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4.2. Audience segmentation

A major research gap highlighted by this review relates to a lack of
audience segmentation. Only one third of reviewed studies targeted a
segmented audience. This is particularly notable given the degree to
which marketing approaches were employed in the reviewed literature.
Audience segmentation is a key component of any marketing campaign,
and research indicates that careful definition of the target audience is
critical for effective communications (Grunig, 1989; Rogers and Storey,
1987). A large multidisciplinary literature has been devoted to audi-
ence segmentation techniques, and common methods for segmenting
audiences include on demographic, geographic, psychographic, attitu-
dinal, cultural and behavioral bases (Albrecht, 1996; Slater, 1996). For
example, the most well-known climate change audience segmentation
program is the Yale Project on Climate Change Communication that
identifies six distinctive segments of the American public with regards
to global warming: Alarmed, Concerned, Cautious, Disengaged,
Doubtful, and Dismissive (Maibach et al., 2009). This segmentation has
been used as the basis for climate change communication research
worldwide (Leiserowitz et al., 2013; Morrison et al., 2013) and ex-
periments show that the efficacy of messages varies among audience
segments (Myers et al., 2012). Furthermore, in their review, Hine et al.
(2014) detail over 25 climate change communication studies that em-
ploy audience segmentation techniques.

Multiple studies that segment people into different typologies exist
in the context of conservation, including research on landowners,
agricultural producers and wildlife recreationists (Cooper et al., 2015;
Dayer et al., 2014; Kabii and Horwitz, 2006; Sweikert and Gigliotti,
2018; Teel et al., 2005). For example, one study identified four different
audience segments in the western United States on the basis of different
wildlife value orientations; people in different segments differed in
their geographic distribution and wildlife-related attitudes and beha-
viors (Teel and Manfredo, 2010). These typologies can help researchers
understand similarities and differences among audiences, allowing
more targeted communications (Dayer et al., 2014). However, the
findings from this review suggest that many conservation messaging
research studies are not applying results from previous conservation-
related audience segmentation research.

Emerging from the communication discipline, the Situational
Theory of Publics can also provide a strong theoretical basis for con-
servation communication researchers to segment audiences (Grunig,
1997; Kim and Grunig, 2011; Xifra, 2015). The Situational Theory of
Publics defines four main publics through their communication beha-
viors and issue involvement: non-publics, latent publics, aware publics,
and active publics. This theory has been successfully applied to climate
change and pollution to establish effective communication strategies for
different segments of the public that are more or less engaged with the
issue (e.g. Featherstone et al., 2009; Jiang et al., 2017), but to date it
has not been specifically applied to biodiversity conservation.
Grounding studies in theory, such as the Situational Theory of Publics,
should assist in improving audience segmentation methods, resulting in
more reliable and effective communications.

4.3. Evaluation

Targeted, theory-based communications will also assist in evalua-
tion; it is difficult to evaluate the aims of a messaging strategy without a
clear idea of the intended audience, or the mechanism by which the
message is proposed to affect behavior. Over one third of conservation
messaging case studies undertook no evaluation. Although some pro-
gress is being made in the evaluation of conservation communications
(Jenks et al., 2010; Verissimo et al., 2018; Verissimo et al., 2014), the
evaluation of conservation messages will benefit greatly from adopting
a more strategic approach from the outset. Evaluating the efficacy of
any messaging strategy is only possible when the research aims and
target audience are clearly defined to begin with. A useful approach is a

97

Biological Conservation 236 (2019) 92-99

pre-post experimental design with a control and treatment group. Les-
sons can be drawn from public health, which has achieved high stan-
dards of campaign evaluation where researchers use experimental de-
signs with pre-defined inclusion criteria to evaluate campaign outcomes
(Gordon et al., 2006).

4.4. Raising awareness to encourage behavioral change

Traditionally, the most common communication strategy for en-
couraging behavioral change to benefit biodiversity has been to share
information to raise awareness. This ‘deficit’ approach to communica-
tion is based on the assumption that people do not conserve biodiversity
because they do not know how (Schultz, 2002). The effectiveness of this
model of communication for encouraging behavior change in the con-
servation context has long been questioned, because behaviour is de-
termined by multiple complex factors (McKenzie-Mohr, 2011). Initial
calls for a move away from awareness raising were made over a decade
ago, and similar repeated calls continue (Jacobson et al., 2015; Schultz,
2002, 2011; Toomey et al., 2017). While research has moved away from
education and awareness raising as a main communication strategy
(Verissimo, 2019), our results show that many studies investigating
conservation messaging still aim to increase awareness and educate
people. Eliminating knowledge gaps through increased awareness and
education may be a useful first step in conservation communication
campaigns, but conservationists should consider other factors that may
influence behavior such as social norms (Mengak et al., 2019). Recent
research shows that consumers are more likely to engage in pro-en-
vironmental behaviors when messages leverage psychological factors
such as social influence and habit (White et al., 2019).

5. Conclusion

Changing people's attitudes and behavior is a multifaceted task
benefitting from a range of disciplinary perspectives. Our results sug-
gest that researchers are drawing from multiple disciplines when un-
dertaking research into conservation messaging. However, there is the
opportunity to draw more effectively from the long-standing expertise
of other disciplines. Specifically, to advance conservation messaging,
researchers should aim to incorporate theory and audience segmenta-
tion methods. We suggest that conservation messaging presents exciting
opportunities for further research. To date, very few studies have ex-
plicitly compared the immediate effectiveness of different message
types on different audience segments. Empirical comparisons of mes-
saging approaches are essential for progress in this area and we en-
courage those with an already established knowledge of effective
messaging to consider biodiversity conservation issues. The process of
messaging may already be familiar to conservation researchers; there is
a clear link between elements of strategic messaging and biodiversity
conservation (Bogart et al., 2009). Both processes should involve
planning, implementation, and evaluation through monitoring and re-
search. Advancing the understanding of conservation messaging is of
global importance and relevant to anyone communicating with audi-
ences of all kinds about the conservation of biodiversity.
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