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Abstract
Wildlife-vehicle collisions occur frequently and are hazardous for both humans and animals
involved (Huijser, et al., 2016; Fudge, Freedman, Crowell, Nette & Power, 2007; Ramp, Wilson
& Croft, 2016). Urban (and other) developments are leading to habitat fragmentation, which
results in the displacement of many animal species (Beazley, Snaith, MacKinnon & Colville,
2004; Fudge, et al., 2007; Perkl, et al., 2018). Fragmentation can also lead to more wildlife-road
interactions, increasing the potential for collisions to occur (Fudge, et al., 2007). Human-wildlife
conflict can also be related to issues regarding wildlife protection around roads and can result in
negative attitudes and behaviors toward wildlife (Frank, 2015; Ramp, et al., 2016). It is
important to engage the public about issues related to wildlife and roads to increase awareness
and encourage human-wildlife coexistence. Futerra Sustainability Communications (2010) has
determined that the best way to engage public audiences in support of biodiversity is by
incorporating a “love” component and an “action” component to public communication
strategies, for audiences not already invested in the issue. By employing a “Love + Action”
framework (Futerra Sustainability Communications, 2010), this study develops guidelines and
appropriate messages for good practices for positive public communication on the topic of
wildlife protection around roads. Application of the guidelines and important messages are
demonstrated through the creation of a visual communication tool (i.e., infographic) for wildlife
protection around roads in the Chebucto Peninsula, which is an important area for wildlife
connectivity (Halifax Regional Municipality & O2 Planning & Design, 2018). The guidelines,
important messages and infographic are intended for wildlife protection around roads, but could
be transferable to producing positive public communication tools for other
wildlife/environmental issues.
Key Terms: Human-wildlife coexistence, communication strategies, wildlife conservation,
wildlife protection around roads, wildlife connectivity, road-kill prevention, wildlife-vehicle
collision, wildlife-road interaction, human behaviour change.
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Glossary
Habitat Fragmentation: When human development results in major changes to the natural
environment, inhibiting species movement and restricting access to resources (Calow, 1998;
Fudge, et al., 2007).
Extinction of Experience: Term coined by Robert M. Pyle to describe people’s declining
appreciation for the natural environment due to urbanization and lack of access to nature (Soga
& Gaston, 2016).
Infographic: A communication tool used to share information in a creative and visual way which
is easily readable to a wide audience (Boulton, 2014).
Road Ecology: The study of the impacts of roads and vehicles on the surrounding natural
environment (Hill, n.d.).
Wildlife Corridor: Connects fragmented landscapes in order to protect wildlife species when
crossing human dominated areas (Borneman, 2014).
Peri-urban: The land located between an urban designated area and a rural designated area, often
on the periphery of a city (Peri-urban, n.d.).
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Chapter 1: Introduction
1.1 Background
Interactions with the natural environment can, in part, determine people’s attitudes and
behaviours towards the environment and its wildlife inhabitants, and thus contribute to humanwildlife conflict and coexistence (Acuña -Marrero, et al., 2018; Cox & Gaston, 2018; Frank,
2015). Issues such as species extinction and endangerment are contributing to biodiversity loss,
and are confirming the urgency to change human behaviours and avoid human-wildlife conflict
(Carter, Shrestha, Karki, Man Babu Pradhan & Liu, 2012; Frank, 2015). This is especially
pressing as human development continues to encroach on forests and other wildlife habitats;
leading to forceful displacement of many wildlife species (Beazley, et al., 2004; Perkl, et al.,
2018). Roads are an example of human development that is frequently the cause of conflict such
as wildlife-vehicle collisions (Fudge, et al., 2007; Ramp, et al., 2016).
Effective public communication can be used to influence human behaviours and promote
coexistence (Acuña-Marrero, et al., 2018; Clayton, Litchfield & Geller, 2013; Futtera
Sustainability Communications, 2010). Research has been done to determine the suitability of
different types of communication strategies for various environmental issues (Clayton, et al.,
2013; Futtera Sustainability Communications, 2010). The effectiveness of public communication
strategies may depend on people’s pre-determined attitudes and opinions of the issue being
communicated (Clayton, et al., 2013). However, there is evidence to support the idea that
positive, love-based messaging strategies are most effective for public outreach aimed at
initiating change towards humans valuing nature (Clayton, et al., 2013; Futerra Sustainability
Communications, 2010).
This study explores the use of positive communication strategies for engaging uninitiated
public audiences on issues related to wildlife-road interactions, and moving from human-wildlife
conflict to coexistence. It applies a positive communication framework to a public
communication tool for wildlife protection around roads in the Chebucto Peninsula region of the
Halifax Regional Municipality (HRM). The Chebucto Peninsula was chosen because the area has
been determined as important for wildlife connectivity by the Halifax Green Network Plan
(GNP) (Halifax Regional Municipality & O2 Planning & Design, 2018).

	
  

	
  

2

The Halifax Green Network Plan
The Halifax Green Network Plan (GNP) aims to conserve and connect Halifax’s open spaces. It
was approved in 2018, and is now in the implementation phase (Halifax Regional Municipality
& O2 Planning & Design, 2018). The GNP addresses ecological issues, including wildlife
corridors and pathways (Halifax Regional Municipality & O2 Planning & Design, 2018).
Implementation of the plan will require communications to foster and enhance support among
the general public. The GNP gives local context to this study, including background information
and rationale for focusing public communication tools for enhancing wildlife-road safety in the
Chebucto Peninsula region of the Halifax Regional Municipality (HRM).
Wildlife-Road Interactions
With increasing road development in peri-urban areas, wildlife habitats are being forcefully
disconnected, leading to habitat fragmentation (Fudge, et al., 2007; Perkl, et al., 2018). Habitat
fragmentation is often the result of roads and other infrastructure separating the natural landscape
into isolated patches, and thus cutting off access for wildlife to important resources (Calow,
1998; Perkl, et al., 2018). With increasing networks of roads, wildlife vehicle collisions and
animal fatality rates also increase, with more frequent animal crossings in attempts to move
between fragmented patches of habitat; this is especially detrimental for those species already
considered to be most at risk of population decline (Beazley, et al., 2004; Fudge, et al., 2007).
According to a recent news article on wildlife-vehicle collisions in Nova Scotia, approximately
600 large mammals were killed in vehicle collisions between 2011 and 2017, however the
majority of animal-vehicle collisions are not reported (Burke, 2017). For this reason, most
statistics do not reveal the true severity of the issue (Burke, 2017). Of course, in addition to
impacts on wildlife, there are also human safety concerns and other costs associated with
wildlife-vehicle collisions (Fudge, et al., 2007; Ramp, et al. 2016).
As the natural landscape continues to be fragmented and isolated by human development
there comes a greater need for public awareness on the issues related to wildlife protection
around roads (Ramp, et al. 2016). Understanding the most effective communication strategies for
wildlife conservation will be integral for maintaining species populations and reducing
biodiversity loss (Acuña-Marrero, et al., 2018), including wildlife losses due to roads.
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‘Extinction of Experience’
In addition to the impacts of roads on wildlife, people are losing appreciation for nature as
urbanization continues to restrict convenient access and exposure to natural environments (Cox
& Gaston, 2018; Miller, 2005; Soga & Gaston, 2016). This loss of human-nature connection
attributes to worsening attitudes towards wildlife and the protection of wildlife habitats (Cox &
Gaston, 2018; Soga & Gaston, 2016). Robert M. Pyle named this phenomenon the “extinction of
experience” (Miller, 2005; Soga & Gaston, 2016). This extinction of experience is occurring
amongst all generations, but is becoming particularly problematic in youth (Miller, 2005; Soga &
Gaston, 2016). In order to motivate people to value and engage more with nature, conservation
strategies must go beyond threats of extinction and species loss but, for many audiences, focus
on communicating from a place of appreciation for the environment, while also identifying
concrete actions that can be taken (Futerra Sustainability Communications, 2010; Clayton, et al.,
2013).
1.2 Purpose of Study
The purpose of this study is to develop positive guidelines, messages and a visual
communication tool to encourage a shift in public attitudes and behaviours from that of humanwildlife conflict to human-wildlife coexistence, and to increase awareness of the issues regarding
wildlife-road interactions in the Chebucto Peninsula region of the HRM. The target audience for
the communications is members of the public who are not already invested in issues related to
wildlife or wildlife-road interactions. The study is within the context of planning for safe passage
of wildlife across major roads that intersect with wildlife movement pathways/corridors in the
Chebucto Peninsula region, such as those identified in the GNP (Halifax Regional Municipality
& O2 Planning & Design, 2018), but with potential application in similar contexts elsewhere.
This study will determine good practices for positive communication strategies in regards
to wildlife conservation and road related wildlife impacts, such as habitat fragmentation and
animal fatalities. The information obtained from this research will be applied in the context of
the Chebucto Peninsula to determine the most appropriate wildlife conservation messaging
strategy for this area of the HRM.
As more species become threatened and biodiversity loss continues, effective
conservation messaging is essential for fostering coexistence between humans and wildlife
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(Acuña-Marrero, et al., 2018; Frank, 2015). Research for this study involves gaining a better
understanding of the shift from human-wildlife conflict to coexistence and how communication
strategies can be used to improve public attitudes and behaviours toward wildlife (AcuñaMarrero, et al., 2018; Monroe, 2003). Lastly, it contributes a more positive approach to
developing public communication strategies in relation to a gruesome and upsetting issue, such
as road kill.

1.3 Research Questions
The questions that this study aims to address are as follows:
What positive communication strategies are effective for wildlife conservation outreach
to the unengaged public? And, how can these messaging strategies effectively facilitate
behaviour change from a place of conflict to one of coexistence?
What positive messaging strategy would be most appropriate for use in the Halifax
Regional Municipality? Particularly in the Chebucto peninsula where important wildlife
corridors intersect highways 103 and 333. And, what might a visual wildlife advocacy message
look like for this part of the HRM?

1.4 Theoretical Framework
The framework for this study is based on the theory that positive communication strategies are
most effective for engaging public audiences who are not already committed to or aware of a
particular cause (Clayton, et al., 2013; Futerra Sustainability Communications, 2010). Research
suggests that such audiences tend to avoid communication strategies which provoke a negative
emotional response (Clayton, et al., 2013; O’Neill & Nicholson-Cole, 2009). Thus, messages that
include sadness, threats or potential losses are not as effective as positive messages (Futerra
Sustainability Communications, 2010; O’Neill & Nicholson-Cole, 2009).
Futerra Sustainability Communications (2010) has outlined various communication
strategies and their uses for different audiences. They identify four messaging categories: “love,
loss, need, and action”, which have been combined into two primary messaging strategies, one
for policy makers and one for the uninitiated public (Futerra Sustainability Communications,
2010). “Love + Action” is the communication strategy that has been identified as most effective
for public outreach for biodiversity conservation (Futerra Sustainability Communications, 2010),
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and is thus used as the framework for this research in the context of wildlife protection around
roads. Negative, sad and gruesome issues, including those related to wildlife-road interactions,
such as road kill, are potentially difficult to address through positive framing. This study looks to
take up this challenge.
1.5 Research Assumption
Communication strategies which emphasize human-wildlife coexistence and safe wildlife
movement across roadways through positive, emotional and action-based conservation
messaging are most effective for influencing public attitudes and behaviour change for otherwise
unengaged audiences. In the case of the Chebucto Peninsula, positive, love-based messaging
could be an effective strategy for inspiring sustainable action to address issues regarding wildlife
and roads in this area of the HRM. Communication strategies based on the economic value of
wildlife conservation or fear-based strategies which focus on immediate and future threats to
wildlife would be less effective for this public audience, though they may be appropriate for
outreach to policy makers on such issues in the Chebucto Peninsula region.
1.6 Methods
For the purpose of data collection and analysis, a systematic literature review was conducted on
both peer-reviewed and grey literature, including reports and websites associated with similar
studies and applications. Search topics included positive communication strategies in relation to
nature conservation, road ecology, wildlife protection, human-wildlife coexistence, effectiveness
of infographics and other visual communication tools, etc. Preliminary research expanded
beyond the specific focus of this study to obtain background information on various types of
communication strategies for evidence purposes. Identified sources were qualitatively analyzed
relative to key categories and themes to organize relevant information which was used to
determine two sets of guidelines and important messages (see Methods Chapter for more
information regarding guidelines and important messages).
This research was applied to the Chebucto Peninsula region of the HRM. An overview of
the Chebucto Peninsula is provided (see Methods Chapter) including a brief description of the
major wildlife pathways and roads that intersect, as identified in the GNP. A visual
communication tool (i.e. infographic) was produced for the purpose of communicating “Love +
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Action” messages (Futerra Sustainability Communications, 2010) around issues related to
wildlife-road interactions in the Chebucto Peninsula. The infographic was developed using the
guidelines and important messages informed by the literature.

1.7 Scope, Limitations and Research Bias
The scope of the research presented in this study is based on the hypothesis that positive
communication strategies are most effective for wildlife conservation in terms of public outreach
(Clayton, et al., 2013; Futerra Sustainability Communications, 2010). Therefore, it will focus on
positive communication strategies which pertain to the not-yet-invested public, rather than
exploring fear-based, economy based, or other strategies that are considered more effective for
those already engaged, such as environmentalists, animal rights and other advocates or policy
makers (Futerra Sustainability Communications, 2010). However, other communication
strategies will be researched during the preliminary research phase to a minor extent, as
explained in the methods section. The research will focus on the movement away from humanwildlife conflict to human-wildlife coexistence (e.g., Acuña-Marrero, et al., 2018; Frank, 2015).
Road ecology will also be explored in a preliminary way, with emphasis on wildlife movement
and pathways.
One of the deliverables of this research is an infographic, which has been chosen due to its
versatility for information sharing (e.g., email, print, social media, etc.), among other reasons
(Lazard & Atkinson, 2014; Trinh, 2017). Infographics can be effective public communication
tools due to the fact that people are generally able to understand visual communications more
quickly than text-based communications (Evans, 2016; Lazard & Atkinson, 2014; Shelley,
2017).
The Chebucto Peninsula region of the HRM was chosen to further refine the scope of this
study, as well as to apply the research to a real world example. Wildlife pathways which intersect
highways 103 and 333 have been identified in the GNP as important corridors for wildlife
movement (Halifax Regional Municipality & O2 Planning & Design, 2018), and thus are the
geographical focus of this practical research application.
One limitation to this study is the time constraint: there was not time to pursue a complete
marketing survey of the final product. Another limitation is that there is limited peer-reviewed
research directly related to wildlife conservation communication strategies and therefore, this
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study relies more on research conducted on conservation messaging for other environmental
issues, as well as grey literature.
This study has research bias due to my supportive position of human-wildlife coexistence
as well as my appreciation for wildlife and the natural environment; that is the view from which I
am delivering this research. Also, because I am a sustainability student I have pre-conceived
ideas of sustainable practices related to a variety of environmental topics including road ecology
and biodiversity, which may attribute to research bias in this study. Finally, I am strongly
supportive of positive, love-based messaging around animal-related issues.
1.8 Chapter Summary
There is currently a need to improve communication and public outreach to inspire behaviour
change which promotes love and appreciation for wildlife and their habitats (Acuña-Marrero, et
al., 2018; Clayton, et al., 2013; Futerra Sustainability Communications, 2010). The goal of this
research is to address the issues of wildlife around roads by applying the “Love + Action”
communication framework from Futerra’s Branding Biodiversity (Futerra Sustainability
Communications, 2010), and producing an infographic aimed at increasing general public
awareness of these issues. All as part of fostering a transition from human-wildlife conflict to
human-wildlife co-existence.
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Chapter 2: Literature Review
2.1 Chapter Introduction
The purpose of this chapter is to gain a better understanding of the current state of peer-reviewed
and grey literature that has been published on the topics of road ecology, effective
communication strategies, human-wildlife coexistence and human connection to nature. The
gathered literature has been reviewed for the purpose of identifying any contradictions or
consensus between authors, important pieces of information and any gaps in the literature as a
whole; it has been thematically categorized by key topics. The literature review aims to provide
background on topics which are broadly related to this thesis.
In order to gather a sufficient amount of literature for this review, multiple databases and
search terms were used. A list of primary search terms was created and then built upon as my
research progressed using key terms taken from relevant articles (see Table 1). Google Scholar,
Web of Science and ProQuest were the three primary databases used for gathering research from
peer-reviewed sources, however, other databases were used periodically. Google was the search
engine used to source all grey literature.
The original searches provided a large number of results, which needed to be reduced. All
articles found during initial database searches are refined using the following method: (1) article
titles are interpreted for their relevance to the thesis topic; (2) article key words are read to
further determine their relevance; (3) abstracts of the articles determined to have relevance to the
thesis topic are read; (4) the introduction sections of remaining articles are read to verify their
relevance. All articles which are determined relevant are read and reviewed in their entirety and
analyzed for information regarding important messages, communication guidelines, and design
guidelines for communication tools. More refined searches were conducted by adding additional
key words, and narrowing the publication date range to include only more recent articles. This
process identified approximately 50 papers that were fully reviewed.
Through this literature search and review, it was found that there is currently a paucity of
literature published about wildlife conservation messaging, notably in the peer-reviewed
literature. Existing wildlife conservation messaging literature is predominantly focused on
wildlife management in cities, and conservation messaging and education in zoos. Information
specifically related to wildlife conservation messaging around roads and road kill prevention is
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mostly absent from peer-reviewed literature. There are good examples in the grey and popular
literature, however, such as on websites of nongovernmental organizations.
Table 1: Search Terms
Road Ecology
Road kill
Road kill prevention

Human-Wildlife
Coexistence

Communication
Strategies

Human Connection
to Nature

Human wildlife
coexistence
Human wildlife conflict

Messaging for wildlife
vehicle collisions
Wildlife conservation
messaging
Positive
communication
strategies
Conservation
communication
Visual communication
tools
Effectiveness of
infographics
Infographics for
conservation

Human connection to
nature
Environmental attitudes
and behaviours
Extinction of
Experience

Roads and wildlife

Human wildlife
interactions

Habitat fragmentation

Coexistence and
conservation
Wildlife habituation

Wildlife vehicle
collision
Wildlife road
mitigation

Wildlife and urban
development

Human nature
interaction
Attitudes towards
wildlife

Qualitative analysis of the literature resulted in the organization of key themes within five broad
categories: (1) human-wildlife conflict and coexistence; (2) conservation messaging strategies;
(3) infographics as a communication tool; (4) human connection to nature; and (5) road ecology.
Each broad thematic category is summarized in the following sections.

2.2 Human-Wildlife Conflict and Coexistence
The topic of human-wildlife conflict and coexistence due to positive and/or negative encounters
is widely discussed in peer-reviewed literature. There is evidence to suggest that human-wildlife
encounters influence public attitudes and can ultimately determine the amount of support given
to wildlife conservation initiatives (Acuña-Marrero, et al., 2018; Ballantyne, Packer, Hughes &
Dierking, 2007; Frank, 2015; Carter, et al., 2012). Consensus seems to exist that in order to move
from a place of conflict to coexistence, public attitudes and behaviours toward wildlife must
change (Dubois, et al., 2017; Frank, 2015; Dickman, 2010). However, whether or not
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conservation efforts should foster human-wildlife coexistence over other conservation strategies
is debated (Frank, 2015).
In an article on human-wildlife conflict and coexistence, Frank (2015) explains that
conservation efforts which pertain to minimizing the threats associated with human-wildlife
conflict are often ineffective, as they do not portray a positive conservation message. The
language used in conservation efforts is often ineffective and potentially disconcerting for the
audience, as both the terms “conflict and coexistence” and “coexistence and tolerance” are used
throughout the body of literature related to human-wildlife interactions (Frank, 2015). To address
this, Frank (2015) has determined a ranking system titled the “conflict-coexistence continuum”,
which explains the various levels of ‘intolerance, conflict, tolerance and coexistence’ related to
human attitudes and behaviours towards wildlife.
A few of the articles included in this body of literature refer to human-wildlife conflict as
being partially dependant on wildlife proximity to cities and areas of high density (Carter, et al.,
2012; Dubois, et al., 2017). These authors explain that conflict often arises from human
development due to the resulting displacement of wildlife species (Carter, et al., 2012; Dubois, et
al., 2017). Forceful wildlife relocation and/or habituation occurs due to rapid urbanization,
therefore increasing the probability for human-wildlife conflict (Dubois, et al., 2017).
A common theme throughout the coexistence and conflict literature is the need to
understand people’s attitudes towards wildlife, as an underlying framework for effective
conservation (Acuña-Marrero, et al., 2018; Carter, et al., 2012; Dickman, 2010; Echeverri, Chan
& Zhao, 2017; Frank, 2015). This theme is also noted in the literature related to Human
Connection to Nature (see section 2.5). There seems to be some debate between authors
regarding human-wildlife relations, as well as the pros and cons around using examples of
conflict for conservation purposes (Frank, 2015). However, in general, there seems to be
agreement on the importance of human-wildlife coexistence for wildlife conservation and the
need to gain a better understanding of human attitudes towards wildlife to foster stronger
conservation efforts (Acuña-Marrero, et al., 2018; Carter, et al., 2012; Dickman, 2010; Frank,
2015).
2.3 Conservation Messaging Strategies
For the purpose of conservation messaging to a general public audience, many researchers assert,
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in both peer-reviewed and grey sources, that positive messaging strategies are effective for
influencing change (Ballantyne, et al., 2007; Bekessy, Runge, Kusmanoff, Keith & Wintle, 2018;
Echeverri, et al., 2017; Futerra Sustainability Communications, 2010; Frank, 2015; Veríssimo.,
2017). A number of articles discuss the importance of positive messaging for public
communication. Ballantyne, et al. (2007) state that in order to gain public support for wildlife
conservation and issues around wildlife species and their habitats, conservation efforts must
influence a greater appreciation for wildlife through emotion-based communication. In a webbased article about the effectiveness of positive communication and story telling for
conservation, Veríssimo (2017) discusses various conservation efforts that have been successful
due to their optimistic approaches. One of these efforts is the “Lost and Found Project” which
highlights the rediscovery of animal species which had previously been recorded as extinct
(Veríssimo., 2017).
In contrast to ‘positive communication’ strategies, commonly used ‘messaging’ strategies
in the literature include ones which describe an immediate threat, such as species loss or
extinction (Futerra Sustainability Communications, 2010), and economy-based messaging such
as ‘ecosystem services’, which gives the natural environment an economic value from which to
encourage conservation (Bekessy, et al., 2018). Both Bekessy et al. (2018) and Futerra
Sustainability Communications (2010) state that monetary-based messaging strategies for
biodiversity or environmental issues are only effective for communication to policy makers,
while positive, emotion-based messaging strategies are much more widely accepted by a public
audience. Threat- and fear-based communication strategies are only effective for individuals who
are already invested in the issue under consideration (Bekessy et al., 2018; Futerra Sustainability
Communications, 2010). Clayton, et al., (2013) also express the need for messaging strategies
that are audience specific and explain how fear-based messages often result in a negative
response from public audiences.
Like many other articles relevant to effective communication strategies, Echeverri, et al.,
(2017) focus on understanding people’s behaviours and the relationship between those
behaviours and how various messages are perceived. In their study on the effectiveness of
various types of communication for information-sharing regarding endangered sea otters, they
found that a positively framed message rendered the most proactive response for protecting the
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species (Echeverri, et al., 2017). Another study, conducted for shark conservation, also focused
on understanding behaviours and attitudes, in this case towards sharks, and based their
conclusions on the identified human behaviours (Acuña-Marrero, et al., 2018). Their findings
lead to a number of conclusions regarding shark conservation and wildlife conservation in
general, one of which being that positive imagery, which evoked feelings of admiration for the
species, was most effective for fostering positive attitudes towards sharks (Acuña-Marrero, et al.,
2018).
There seems to be consensus among authors that positive messaging is most effective for
the uninitiated public; and, that there is a direct correlation between effective communication and
public attitudes and behaviours towards a particular topic of concern (Acuña-Marrero, et al.,
2018; Clayton., et al. 2013; Echeverri, et al., 2017; Futerra Sustainability Communications,
2010). In general, there seems to be more literature related to zoo animal conservation than
related to wildlife conservation in urban and peri-urban settings, in this body of literature.
2.4 Infographics as a Communication Tool
Visual communication tools have been used for generations for the purpose of effective
information sharing (Lazard & Atkinson, 2014). Infographics can be used to acquire public
support on a variety of topics and issues; due to their ability to reach a wide audience, they are
used across many disciplines as a visual communication tool (Otten, Cheng & Drewnowski,
2015). There is evidence to suggest that infographics are generally more effective for active
information sharing than text-only messages (Evans, 2016; Lazard & Atkinson, 2014; Shelley,
2017). In particular, the evidence suggests that infographics can be particularly effective for
environmental conservation purposes (Lazard & Atkinson, 2014).
A study was conducted to determine the effectiveness of infographics and visual learning
on the topic of pro-environmental behaviour for individuals with various “learning preferences”
such as visual, auditory or text-based learning (Lazard & Atkinson, 2014). Previous studies
suggest that learning preference models such as the “Dunn and Dunn Model of Learning-Style
Preferences” can be used to determine how people best learn in an educational setting (Dunn, et
al., 1995). It is thought that various learning preferences may contribute to the effectiveness of
some communication strategies, however, the study completed to determine the effectiveness of
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infographics for pro-environmental behaviour found that in most cases, visual communication is
effective for people of all learning preferences (Lazard & Atkinson, 2014).
Infographics are used for information sharing amongst many disciplines (Otten, et al.,
2015). The field of medicine, in particular, seems to have a high volume of literature around the
usefulness of infographics and visual communication, however none of these articles were used
for this research, as many did not seem general enough for such a different application.
Infographics are mentioned in few articles related to the environment (e.g., Lazard & Atkinson,
2014), and there does not appear to be any directly related to wildlife conservation or road
ecology.
There is a relatively large amount of grey literature available on infographics, with many
of the articles including specific information on how to create effective infographics in terms of
layout and design. Information from these web-articles is used to inform a set of guidelines
regarding infographic design principles (see Guidelines section of Methods Chapter, section 3.3).
2.5 Human Connection to Nature
A number of authors have discussed the correlation between urbanization and a declining
appreciation for nature. The term “extinction of experience” was coined by Robert M. Pyle, in
relation to this correlation, aiming to express a growing concern for human’s lack of connection
to the natural environment (as cited in Gaston & Soga, 2016; Miller, 2005). These authors
mention that the body of literature related to the extinction of experience is limited but that it is
an important topic, not only for nature conservation but also human health and urban
development practices (Gaston & Soga, 2016).
In the literature gathered on the topic of human-nature connection, there is consensus
between all authors that the major causes of people’s declining appreciation for and connection
to nature are urbanization and the growing popularity of city living (Soga & Gaston, 2016; Cox
& Gaston, 2018; Miller, 2005; Richardson, 2017). In his article written on biodiversity and the
extinction of experience, James R. Miller (2005) explains how urbanization has dramatically
decreased the amount of biodiversity in cities. A lack of biodiversity in cities results in people
being exposed to only a small number of plant and animal species which can contribute to a
declining appreciation for nature (Miller, 2005). The declining appreciation for nature is
affecting all generations, but is generally considered particularly problematic for youth (Soga &

	
  

	
  

14

Gaston, 2016; Cox & Gaston, 2018). Although, one study conducted on university student’s
feelings towards the natural environment demonstrated that the majority had a strong connection
to nature and showed affection for wildlife (Soga, Gaston, Koyanagi, Kurisu & Hanaki, 2016).
Soga and Gaston (2016) found that more time spent in nature is directly related to
people’s positive attitudes towards environmental conservation efforts. A study conducted by
Johnathan Hicks and William Stewart (2018) examined people’s most memorable experiences in
nature. This article connects with those written on the extinction of experience and is included in
the same body of literature because it emphasizes the importance of these meaningful
experiences for maintaining people’s compassion for the natural environment (Hicks & Stewart,
2018). Additionally, a web-article written by Dr. Miles Richardson discusses the benefits of
nature for general well-being, as well as the importance of human-nature interaction for
supporting conservation efforts, explaining that these interactions are “beneficial for the wellbeing of both humans and the natural world” (Richardson, 2017).
Overall, there seems to be consensus among all authors in this body of literature, that a
growing lack of exposure to nature due to increased urbanization is causing an extinction of
experience, that children and youth are most affected, and as a result, a decrease in appreciation
for and connection to nature is occurring (Soga & Gaston, 2016; Cox & Gaston, 2018; Miller,
2005; Richardson, 2017). This decrease in human-nature interactions and connection can have
negative consequences on conservation efforts (Richardson, 2017).

2.6 Road Ecology
The body of literature published on habitat fragmentation, wildlife-vehicle collisions, and species
loss is quite substantial, possibly due to increasing threats and concerns posed by on-going
urbanization and road development. There is consensus among road ecology researchers that
roads are a major threat to wildlife individuals and populations, and that habitat fragmentation
and wildlife-vehicle collisions are detrimental to the survival of many species (Beazley, et al.,
2004; Fudge, et al., 2007; Havlick, 2004; Ramp, et al., 2016). In general, there seems to be more
literature on the impacts of human-wildlife vehicle collisions in terms of risks to humans and
property, and less on risks to wildlife, as acknowledged by Ramp, et al. (2016), who examine the
effects of wildlife-vehicle collisions, particularly on wildlife species.
Much of the literature related to protection of wildlife species and road ecology pertains
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to road mitigation measures such as wildlife crossing structures (e.g., Huijser, et al., 2016;
Rytwinski, et al., 2015; McCollister & Van Manen, 2010). The effectiveness of mitigation
measures varies greatly depending on the species, as all species have different habitat
requirements (Roberts, 1987) and behaviours around roads (Beier & Loe, 1992; Fudge, et al.,
2007). Due to spatial, economical and other factors, crossing structures are often designed to aide
in the crossing of a variety of species (Huijser, et al., 2016). There is consensus among authors
that the choice of the most appropriate wildlife crossing strategy is entirely dependant on the
species which will be using the crossing, as well as the terrain and the road characteristics where
the crossing is located (Havlick, 2004; Huijser, et al., 2016). Huijser, et al. (2016) explain how
the inappropriate placement of crossing structures can actually increase the risks to particular
wildlife species.
Overall, there seems to be more literature published on the use of large crossing
structures and complex mitigation strategies than on solutions or guidance aimed at individual
drivers, for their protection and the protection of animals. In general, there is consensus among
authors that wildlife-vehicle collisions and roadways have various adverse effects on a wide
range of wildlife species and their habitats, to the extent that population viability is often affected
(e.g., Fudge, et al., 2007; Havlick, 2004; Huijser, et al., 2016; Ramp, et al., 2016; Beazley, et al.,
2004).
2.7 Chapter Summary
By conducting this literature review, peer-reviewed and grey literature was examined on the
broad topics of human-wildlife coexistence, conservation messaging strategies, infographics as
communication tools, human connection to nature, and road ecology. No peer-reviewed, and few
grey literature sources were found that directly related to the topic of positive communication
strategies for wildlife protection around roads and road kill prevention. Information was limited
on conservation messaging strategies in regards to wildlife in urban and peri-urban areas, as well
as for the extinction of experience and road kill from the perspective of species protection and
animal safety, with the exception of non-governmental organizations’ animal conservation
websites. A large body of literature was revealed on infographic effectiveness, however, few
were directly related to wildlife conservation and wildlife-road interactions.
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There seems to be consensus among authors on most of the topics addressed in the

literature. Key points and pieces of information were similar amongst many of the articles under
the same topic category. Much of the research gathered for this literature review was similar and
had some information overlap, but was not directly related to the topic of this study, in all
categories. The results of the literature review provide the background and framework for this
thesis.
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Chapter 3: Methods
3.1 Approach
A qualitative approach best describes the methods conducted for this study, as they do not
involve calculations and are based on literature analysis and identifying best practices for public
communication (Palys & Atchison, 2014). The methods demonstrate a “pragmatic worldview”
and an “advocacy worldview”, being issue-based, research-centered and for the purpose of
creating positive change (Pasquini, 2012 & Creswell, 2008). Both worldviews are suited to
conducting mixed methods and qualitative research (Creswell, 2008).

3.2 Location Description
A main objective of this study is to develop a positive communication tool for fostering public
support for wildlife safety around roads in the Chebucto Peninsula, the methods for which are
explained later in this chapter. The Chebucto Peninsula is part of the HRM and is located in an
area which is highly forested, but is separated from the rest of mainland Nova Scotia by a major
highway and a secondary road (Halifax Regional Municipality & O2 Planning & Design, 2018).
The Halifax Green Network Plan has identified ‘important’ and ‘essential’ wildlife corridors
throughout the Chebucto Peninsula (see Figure 1), some of which cross major roads such as
Highway 103 and Highway 333 (Halifax Regional Municipality & O2 Planning & Design,
2018). These wildlife corridors connect forested landscapes and resources and are essential for
wildlife survival (Halifax Regional Municipality & O2 Planning & Design, 2018). The
development of these highways and other roads in the Chebucto Peninsula has led to a separation
of natural landscapes, therefore restricting wildlife access to important resources (Halifax
Regional Municipality & O2 Planning & Design, 2018).
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Figure 1: ‘Green Network (Zoomed into the Chebucto Peninsula)’ [Map]. Halifax Green
Network Plan. (Halifax Regional Municipality & O2 Planning & Design, 2018).
Wildlife species require various habitat conditions, including movement across landscapes
for spatial, resource and other requirements (Beier & Loe, 1992). Therefore, safe passage
between landscapes is essential for many species (Beier & Loe, 1992; Fudge, et al., 2007).
Opportunities are currently available to improve the safety of the Chebucto Peninsula area for
wildlife species if protections are put in place before the remaining tenuous connections are
severed completely and permanently (Halifax Regional Municipality & O2 Planning & Design,
2018). There is a need, however, for more enhanced public and political awareness and support
for implementation of mitigation efforts to better protect animals, as urban and peri-urban human
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infrastructural developments continue (Halifax Regional Municipality & O2 Planning & Design,
2018). This study focuses on encouraging greater human-wildlife-road coexistence in the
Chebucto Peninsula, through effective public communication and awareness, rather than on
specific roadway infrastructural mitigation strategies.
3.3 Data Collection and Analysis Methods
The methods conducted for this thesis include a literature-based analysis, the development of two
sets of guidelines derived from literature findings (i.e., guidelines for creating positive
communication messages and guidelines for creating effective visual communication tools), two
lists of important messages (i.e., love and action messages), and the creation of a visual
communication tool (i.e., infographic), each of which is detailed in the following sections.
Literature Analysis
As summarized in the Literature Review (Chapter 2), a systematic literature search and review
was conducted on peer-reviewed and grey literature related to the topics of human-wildlife
conflict and coexistence, human connection to nature, road ecology, conservation messaging
strategies, effective public communication tools, and infographics as a communication tool (see
Chapter 2 for summary results, and Tables 5, 6 and 7 in the Appendix Chapter for lists of search
databases and search terms).
In order to determine important information for the creation of communication
guidelines, key messages, and a communication tool, an in-depth analysis was conducted on the
most relevant peer-reviewed and grey literature. As indicated in Chapter 2, a thematic-coding
method was used to organize key information into thematic categories. The literature was then
refined into sub-themes by identifying similar information throughout multiple articles and
sources.
Best practices for public communication and crafting important conservation messages
were identified from the analysis and used to inform the first set of guidelines as well as the
important messages. Preliminary research has determined that infographics are effective for
public communication (Evans, 2016; Lazard & Atkinson, 2014; Shelley, 2017), and for this
reason it has been chosen as the communication tool for application in this research. Results
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from analysis of the literature regarding effective visual communication tools, and specifically
infographics, informed the development of a second set of guidelines (Section 4.2, Table 3).
Much of the peer-reviewed literature that is related to nature or wildlife conservation
messaging strategies focus on issues other than the topic of wildlife protection around roads.
These articles, although they are not directly related, are helpful for determining best practices
for positive public communication. General information regarding effective communication was
gathered from these articles and used to inform the messaging guidelines for wildlife safety
around roads.
Creation of Guidelines
Two sets of guidelines were produced to aid in the creation of communication tools for wildlife
conservation, and more specifically for wildlife protection around roads. These guidelines were
used to inform the creation of an infographic for increasing safety for both humans and animals
around roadway interactions in the Chebucto Peninsula (see Visual Communication Tool Section
for details). One set of guidelines is for producing positive messages for public communication
strategies directed at audiences not already invested in wildlife-related issues. This set of
guidelines is primarily based on the Branding Biodiversity “Love + Action” framework (Futerra
Sustainability Communications, 2010). The second set of guidelines comprises of design
principles and practices for the creation of effective visual communication tools, including
information regarding effective layouts, text, visuals, etc. and is specific to infographic design.
Both sets of guidelines were created using best practices found in the literature regarding
different types of environmental conservation messaging and creating effective infographics. The
guidelines for informing positive messages, are primarily based on the Branding Biodiversity
“Love + Action” framework, as it was developed for public communication towards uninitiated
audiences (Futerra Sustainability Communications, 2010).
Important Messages
Lists of important love and action messages regarding wildlife road interactions, road kill
prevention and human-wildlife coexistence were produced, in connection with the Branding
Biodiversity “Love + Action” framework (Futerra Sustainability Communications, 2010) that is
employed in this research. Information from both peer-reviewed and grey literature was used to
inform these messages. Much of the information related to road kill prevention, wildlife road
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interactions and animal protection derives from non-governmental organizations’ conservation
related web-sources. The language and nature of the information from these sources is more
directly relevant to this study’s focus on these topics and to general public audiences. Peerreviewed literature is incorporated primarily on the topics of human-wildlife coexistence and
safe passage for wildlife. The infographic uses a sub-set of these important messages, which
were chosen for their relevance to the issue in the Chebucto Peninsula and to public audiences.
Creation of Infographic
An infographic was created for wildlife road safety in the Chebucto Peninsula using the best
practice guidelines developed for this purpose. The best practices informed the layout and
positioning of information on the infographic, as well as message content, colour selection, and
imagery. Much of this information is derived from grey sources, such as blogs and social news
articles, a number of which are identified for this purpose. For example, on her blog post, Lisa
Toner (2015) explains the “do’s and don’ts for creating effective infographics”.
Various software programs for creating infographics were considered, some of which
include Canva (https://www.canva.com), Piktochart (https://piktochart.com) and Visme
(https://www.visme.co). After conducting a trial of a few software options, Canva was chosen
due to the wider range of available wildlife imagery, and its versatile capabilities.
The purpose of the infographic is to increase general public awareness of and support for
the importance of human-wildlife coexistence around roads, and road safety for wildlife species
in the Chebucto Peninsula. The infographic is directed to a public audience that is not already
invested in wildlife related issues. Messages taken from the important messages identified
through the literature are used on the infographic; all messages are communicated using a
positive, love-based approach without the use of negative, sad, or fear-based language, as
recommended for communicating with uninitiated public audiences by Futerra’s Branding
Biodiversity (Futerra Sustainability Communications, 2010).
3.5 Chapter Summary
This chapter provides detail on the research methods and the practical application methods
undertaken to produce defensible results, including the creation of a visual communication tool,
and inform discussions, recommendations and conclusions. Specifically, this chapter outlines
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steps taken to conduct a systematic literature review; produce two sets of guidelines; produce
lists of important love and action messages regarding wildlife safety around roads; and, lastly, to
create an infographic for enhancing public awareness of the need for wildlife safety around roads
in the Chebucto Peninsula.
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Chapter 4: Findings and Analysis
This chapter summarizes the results found from conducting a literature analysis of both peerreviewed and grey literature, and applying these findings to create guidelines for and an example
of a visual communication tool for wildlife protection around roads in the Chebucto Peninsula. It
includes a summary of key themes and the relationships among them as derived from analysis of
the literature (Figure 2); two sets of guidelines for (1) positive messaging and (2) creating
effective visual communication tools; examples of love-based messages and action messages for
wildlife protection around roads (Table 3); and a visual communication tool (i.e. infographic;
Figure 3) for wildlife protection around roads in the Chebucto Peninsula.
4.1 Common Themes and Connections in the Literature
Much of the literature collected for this thesis has connecting elements. As summarized in the
literature review (Chapter 2), five key categories of themes emerged through qualitative analysis
of the literature: (1) human behaviour change, (2) human connection to nature, (3) messaging
strategies, (4) infographic design, and (5) road ecology. Numerous themes emerged in relation to
each category, and connections and relationships among categories were identified and mapped
(Figure 2). Connections were also made to associate categories and themes with the findings for
guidelines and important messages. Each will be briefly described in this section.
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Figure 2: Literature categories and themes. (Canva, n.d.; Clayton, el a., 2013; Cox & Gaston,
2018; Dickman, 2010; Futtera Sustainability Communications, 2010; Havlick, 2004; Hicks &
Stewart, 2018; Miller, 2005; Monroe, 2003; Perkl, et al., 2018; Ramp, et al., 2016; Richardson,
2017; Soga & Gaston, 2016; Trinh, 2017).
Human behaviour change and human connection to nature are two of the categories that
emerged as important throughout the literature. They have key, interconnecting themes, such as
‘pro-environmental behaviour’. Pro-environmental behaviour is a recurring topic throughout
much of the literature (e.g., Clayton, et al., 2013; Cox & Gaston, 2018; Lazard & Atkinson,
2014; Monroe, 2003), although it is not always directly stated, and is dependent on an
individual’s values as well as their experiences (Clayton, et al., 2013). The extinction of
experience, another connecting theme in these categories, is contributing to a decline in pro-
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environmental behaviour (Soga & Gaston, 2016; Miller, 2005). Pro-environmental behaviours
can be developed and enhanced with positive exposure to the many elements of nature, including
wildlife (Clayton, et al., 2013; Monroe, 2003). Conservation efforts are largely dependent on
people’s desire to protect what they care about (Clayton, et al., 2013; Futerra Sustainability
Connections, 2010). This is directly related to the purpose of this thesis and the creation of a
visual communication tool for wildlife protection around roads. The visual communication tool
was in part created to encourage human-wildlife coexistence and thus enhance proenvironmental/wildlife behaviours and attitudes.
Positive communication strategies can foster a stronger appreciation for wildlife and
other environmental causes (Clayton, et al., 2013; Futerra Sustainability Connections, 2010).
This leads into another literature category determined important throughout the literature:
messaging strategies. Public messaging strategies are often used in conservation efforts (Futerra
Sustainability Connections, 2010), and the topic of positive communication for public audiences
is widely discussed in the literature (e.g., Clayton, et al., 2013; Futerra Sustainability
Connections, 2010; O’Neill & Nicholson-Cole, 2009; Veríssimo, 2017). Public communication
tools commonly aim to increase education and awareness around a particular issue. This is true
for the visual communication tool created for this study, in relation to increasing education and
awareness on issues regarding wildlife and roads in the Chebucto Peninsula. Producing
messaging strategies is both audience and subject specific (Clayton, et al., 2013; Monroe, 2003).
Infographic design is also audience and subject specific (Patel, 2019), which is why the
visual communication tool created for the Chebucto Peninsula is designed to be easily relatable
to a wide public audience. In the case of creating public messages for wildlife protection around
roads, the messages should be positive and motivating, hence the creation of guidelines for
developing positive communication messages.
In order to educate and increase awareness of a particular issue, the issue must be clearly
stated and communicated with the intended audience (Futerra Sustainability Communications,
2010). The issues related to wildlife and roads are closely linked to road ecology which is the
final literature category determined through this research. In the context of wildlife protection,
the literature related to road ecology is largely focused on road mitigation strategies such as
wildlife crossing structures (e.g., Huijser, et al., 2016; Rytwinski, et al., 2015; McCollister &
Van Manen, 2010). Although this study is not specifically focused on roadway infrastructural
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mitigation for wildlife, it is an important component of effective solutions to road kill. Instead,
this study focuses on encouraging positive public awareness and attitudes around human-wildlife
coexistence near roadways, on an individual level. The two aspects are not entirely unrelated,
however. For example, one important action message identified in this thesis encourages people
to contact their local city councillor and/or Member of the Legislative Assembly to advocate for
wildlife protection around roads (K. Beazley, personal communications, 2019). This may result
in future policies, planning and implementation of wildlife-roadway mitigation strategies such as
crossing structures within the Chebucto Peninsula and other regions.
The categories and themes presented in this section represent key findings from the
literature analysis and are used to illustrate connections that tie broader topics together. Making
these connections is important for this research as there are a number of different elements
associated with the topic of developing positive communication tools for wildlife protection
around roads.

4.2 Guidelines
Producing effective positive communication tools is a challenge in itself and good practices have
been developed for wildlife and biodiversity messaging, and other related environmental
communication aims. The following sets of guidelines were developed from a review of the
literature to identify best or good practices that could be used for the purpose of effective
positive communication for wildlife protection around roads. These guidelines could also be
transferrable to other wildlife or environmental topics. They are developed specifically for use
with public audiences who are not already engaged in or committed to the issues related to
wildlife around roads. The first set of guidelines is for creating positive communication messages
(Table 2); the second is for creating effective visual communication tools (Table 3). Both sets of
guidelines are subsequently used to inform the creation of an infographic for wildlife protection
around roads in the Chebucto Peninsula. Although the information for these guidelines was
derived from both grey and peer-reviewed sources, more grey sources were used due to the direct
relevance of the information available on the topic, such as those produced by wildlife and
communications agencies and organizations.
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Guidelines for Creating Positive Communication Messages
The following guidelines (Table 2) are compiled from the literature for the purpose of informing
the creation of positive messaging strategies for wildlife conservation. Much of this information
derives from Futerra’s Branding Biodiversity (2010) and other sources. These guidelines share
similarities which relate to the “Love + Action” framework employed in this study (Futtera
Sustainability Communications, 2010). Many indicate the use of positive wording and imagery,
which contributes a love component (Futtera Sustainability Communications, 2010). An action
component is present in guidelines which encourage messages to be motivating and inspiring
(Futtera Sustainability Communications, 2010). The guidelines also relate to human-wildlife
coexistence and fostering a connection with nature.
Table 2: Guidelines for creating positive communication messages.
Guideline

Render a positive emotional response.

Make people feel hopeful about the issue, not
hopeless.
If images are included, they should be positive
images that evoke happiness, awe, and
admiration for the species, not sadness or fear.
If images are included, consider incorporating
positive images of ‘flagship species’ which may
be more appealing to wide audiences.
Focus on coexistence, rather than conflict.

Make people feel empowered to act.
Make readers optimistic that their actions can
make a difference.
Make people feel empathetic for the species,
but not sad.
Foster a connection between the reader and the
species.

	
  

Source
Acuña-Marrero, et al., 2018;
Futerra Sustainability
Communications, 2010; K.
Beazley (p.com), 2019.
O’Neill & Nicholson-Cole,
2009.
Acuña-Marrero, et al., 2018; K.
Beazley (p.com), 2019.
Acuña-Marrero, et al., 2018;
Ballantyne, et al., 2007; K.
Beazley (p.com), 2019.
Acuña-Marrero, et al., 2018;
Frank, 2015; K. Beazley
(p.com), 2019.
Monroe, 2003.
Monroe, 2003.
Futerra Sustainability
Communications, 2010.
Futerra Sustainability
Communications, 2010; Rost,
n.d.

Used to
Inform
Infographic
X

X

X

X

X
X
X
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Promote actions that are achievable.

Clayton, et al., 2013; Monroe,
2003.

X

Easily re-communicated.

Rost, n.d.

X

Relate to human experience(s) (e.g., location
and common species).

Clayton, et al., 2013; Futerra
Sustainability Communications,
2010.
Futerra Sustainability
Communications, 2010; Monroe,
2003.
Futerra Sustainability
Communications, 2010.

Should not only inform, but also motivate to
take action.
Biophilia describes human’s connection to
nature. Remind people of this connection and
encourage it to strengthen.
A desire to protect nature may stem from the
positive feelings that it provides, messages
should evoke these feelings.
Messages should include a “love” component
and an “action” component to get the reader to
first care about the issue and then want to do
something about it.
“Action” messages should promote both long
and short term changes.
Include aspects that are familiar to the reader,
or that they already “value”.
Use examples of success to motivate people to
take action and make change.

Cox & Gaston, 2018; Futerra
Sustainability Communications,
2010.
Futerra Sustainability
Communications, 2010.

Futerra Sustainability
Communications, 2010
Clayton, et al., 2013; Futerra
Sustainability Communications,
2010; Monroe, 2003.
Futerra Sustainability
Communications, 2010; Monroe,
2003.

X
X

X

X

X

X

Guidelines for Creating Effective Visual Communication Tools
The following guidelines (Table 3) are compiled for the purpose of creating effective visual
communication tools for use with public audiences. Most of which are specific to creating
infographics, however, others could be applied to various visual communication tools. These
guidelines are mainly derived from grey sources such as online blogs. Also included in this table
are ideas for positive love and action based images (Futerra Sustainability Communications,
2010), for wildlife protection around roads, that could be used on visual communication tools,
such as infographics. Most of the guidelines are quite general, and could be applied to many
topics, due to the sources from which the information was derived. However, some have been
elaborated upon to be more specific to infographics for positive communication regarding
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wildlife protection. A reoccurring recommendation among sources was simplicity; asserting that
this is one of the key components of an effective infographic (Canva, n.d.; Patel, 2019; Evans,
2016; Toner, 2015). The guidelines also relate to the importance of story telling, which can be
effective for conservation messaging and other engagement efforts (Rost, n.d.).
Table 3: Guidelines for creating effective visual communication tools.
(Note: Imagery ideas are mostly derived from the author’s experience and own suggestions for
wildlife conservation images).
Guideline

Source

Imagery Ideas

Make content and graphics specific to
the intended audience.

Patel, 2019.

Begin with a vision for the infographic
and determine its purpose.

Nediger, 2018;
Evans, 2016.

Wildlife family & human family (we
are the same) (K. Beazley (p.com),
2019).
Make connection between a forest and
a home.

Avoid overcomplicating the
communication tool with too many
elements.
Include elements of a story (e.g.,
background, problem and solution(s)).
Use a maximum of four colours.

Canva, n.d.;
Patel, 2019;
Toner, 2015.
Canva, n.d.;
Evans, 2016.
Canva, n.d.

Suit colour scheme to the subject matter.
For ‘positive’ messaging use bright,
cheerful colour schemes.

Busche, n.d;
Canva, n.d.; K.
Beazley (p.com),
2019.
Busche, n.d.

Colours taken from nature are typically
more pleasing to the reader, and should
be used as colour inspiration. In the case
of infographics for wildlife conservation,
colour inspiration could be taken from
forests, rivers and other wildlife habitats,
or from the animal species themselves.
Organize information in a logical
manner, consider using “grid/section”
layouts for this purpose.

Put emphasis on the visuals, supplement
with text.

	
  

Nediger, 2018;
Evans, 2016.

Evans, 2016.

Wildlife crossing the road safely.

Driver being attentive on the highway.
Wildlife crossing structures (bridges,
underpasses, etc.).
Photographs highlighting the beauty
of wildlife.

Person directing wildlife to safety.

Make connection between a wild
animal and a domesticated animal
(e.g., a fox and a dog) (Futerra
Sustainability Communications,
2010).
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Choose basic fonts that are easily
readable, as they are typically more
effective for ease of communication.

Lazard &
Atkinson, 2014.

Organize content in such a way that key
information is most predominant.

Evans, 2016.

4.3 Important Messages
‘Important messages’ are those related to wildlife protection around roads in the Chebucto
Peninsula that align with the Branding Biodiversity “Love + Action” framework, and thus
include both love messages and action messages (Futerra Sustainability Communications, 2010).
Many of the important messages identified for this purpose (Table 4) may also be transferrable to
other animal/conservation communication strategies. To reflect love-based messaging, all
messages aim to increase feelings of awe, empathy and connection to wildlife, and are relevant
to fostering positive feelings and to encourage human-wildlife coexistence. Action messages
include practical examples of things that people can do to act upon these feelings of connection
and love, thereby engaging in pro-wildlife human behaviours. For wildlife protection around
roads, the action messages have been organized into four categories, which include (1) driver
responsibility, (2) socio-political support (3) socio-political engagement, and (4) reconnecting
with nature.
Table 4: Love and action messages.
(Note: Important messages without an information source are derived from the author’s own
experience).
Love
Your actions can make a
difference. If not to all,
at least to one.

Action
Wildlife
Conservation Quotes,
n.d. [Quote by Paul
Oxton].

Wildlife are our
neighbours.
Animals do not have a
voice. Be their voice.

	
  

Morlin-Yron, 2014.

Driver Responsibility
Report wildlife-vehicle
collisions and injured or
deceased animals.
Be mindful of your
speed and surroundings
while driving: scan for
wildlife on shoulders.

Watch for Wildlife,
n.d.
Watch for Wildlife,
n.d.; Wildlife Collision
Prevention Program,
n.d.; Wootton, 2017;
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We’re guests in their
home.
Coexisting can bring
about a better
environment for all.

Acuña-Marrero, et
al., 2018; Frank,
2015.

Their desire to live is the
same as ours.

“Share the world with
wildlife.”

Baxter, 2017. Watch
for Wildlife blog.

“Sharing the road” does
not only apply to
humans.
“We are all animals.”
We are all the same.

Baxter, 2016. Watch
for Wildlife blog.

“Because they matter”.

Because they Matter
(n.d.) Hope for
Wildlife (Slogan).

Wildlife species are
beautiful and awe
inspiring.

PETA, n.d.; K.
Beazley (p.com),
2019.

Futerra Sustainability
Communications,
2010; K. Beazley (p.
com), 2019.

The forest is their home.

	
  

They care for their
families, as we do.

K. Beazley (p. com),
2019.

Coexistence is key for
conservation.

Frank, 2015.

Drive no faster than the
speed limit.
Alert other drivers of
wildlife on the road (e.g.,
flash headlights).
Honk if an animal is on
the road.

Dispose of garbage
properly to reduce the
amount of litter on and
around roads.
Be cautious that animals
do not usually travel
alone. If you see one,
there could be more.
Ensure that your vehicle
is in proper working
condition at all times.
If possible, abstain from
highway driving at dusk
and dawn.
If possible, abstain from
highway driving during
peak migration and
other times of seasonal
wildlife movement.

K. Beazley (p.com),
2019.
Watch for Wildlife,
n.d.
Watch for Wildlife,
n.d.; Wildlife Collision
Prevention Program,
n.d.
Watch for Wildlife,
n.d.

Watch for Wildlife,
n.d.

Wildlife Collision
Prevention Program,
n.d.
Wootton, 2017; K.
Beazley (p.com),
2019.

Socio-Political Support
Support local wildlife
organizations.

Frank, 2015.

Join the conversation by
using online platforms.
Find out more about
local wildlife and
wildlife organizations.
Look for volunteer
opportunities with local
wildlife organizations

K. Beazley (p.com),
2019.
K. Beazley (p.com),
2019.
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Your actions can help
protect our forest
friends.

Socio-Political Engagement
Contact your local
Member of the
Legislative Assembly
(MLA) and/or municipal
councillor about the
importance of wildlife
pathways, passageways,
and road mitigation in
the region.

K. Beazley (p.com),
2019.

Reconnecting with Nature
Take time to experience
nature and encourage
others to do the same.

Cox & Gaston, 2018;
Futerra Sustainability
Communications,
2010.

4.4 Visual Communication Tool (Infographic)
An infographic (Figure 2) was created to encourage human-wildlife coexistence and to educate
public audiences on issues regarding wildlife around roads in the Chebucto Peninsula. It is
designed specifically to reach a public audience who is not already invested in the issues
surrounding wildlife and roads, such as wildlife corridor conservation, habitat fragmentation and
road kill. The infographic is titled “Travelling the Road to Coexistence”. It consists of context on
the issue and study area (Chebucto Peninsula), and includes a love component and an action
component, as recommended for public communication by Futerra Sustainability
Communications (2010) for Branding Biodiversity. Consistent with the guidelines, the love
component aims to evoke feelings of empathy, awe and admiration for wildlife, and the action
component gives practical examples of actions which can help protect wildlife around roads
(Futerra Sustainability Communications, 2010).
All imagery included on the infographic is positive. The infographic does not include any
negative images such as images of road kill or injured animals. Images of various, carefully
selected species are incorporated on the infographic, to ensure that readers understand that the
information is regarding a variety of wildlife species. Species are chosen based on their presence
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in the Chebucto Peninsula area and their ability to resonate with a public audience, as identified
through literature, such as literature related to selection of focal species for conservation (e.g.
charismatic, vulnerable, keystone, flagship etc.) (e.g., Ballantyne, et al., 2007; Beazley, et al.,
2004). Examples of positive imagery that may be included on an infographic such as this are:
wildlife crossing a road safely, a wildlife crossing sign or crossing structure, vehicles with
attentive drivers, etc. The infographic was produced with Canva online software, using the
guidelines developed for creating positive communication messages and effective visual
communication tools, and a selection of the love and action messages developed within this
study.

	
  

	
  

Figure 3: Travelling the Road to Coexistence (Infographic).
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Infographic sources: (Futtera Sustainability Communications, 2010; Frank, 2015; Halifax
Regional Municipality & O2 Planning & Design, 2018; K. Beazley. (p. com), 2019; Ramp, et al.,
2016; Watch for Wildlife, n.d.; Wildlife Collisions Prevention Program, n.d.; Wildlife
Conservation Quotes, n.d.).
Map data source: Statistics Canada. (2016).
4.5 Chapter Summary
The results of this research, provided in this chapter, include two sets of guidelines for creating
positive communication messages and effective visual communication tools, two lists of
important love and action messages and a visual communication tool (i.e., infographic) for
wildlife protection around roads in the Chebucto Peninsula region of the HRM. Connections are
made in relation to the topics of wildlife protection around roads and positive communication
strategies regarding results from producing guidelines and important messages. Detail is also
provided on relationships identified between categories and themes that emerged from
conducting a literature review.
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Chapter 5: Discussion and Conclusion
This thesis contributes to scholarly bodies of literature related to positive communication
strategies for conservation, human-wildlife coexistence, human behaviour change and wildlife
protection around roads. It demonstrates how positive communication tools can be produced for
a melancholic topic and how to apply positive communication principles to real world situations
in ways that are accessible for the unengaged or uncommitted general public. The infographic
communication tool selected to illustrate the application of the guidelines developed in this
research has relevance to today’s popular communication styles, as it can be shared in numerous
ways, including social media (Lazard & Atkinson, 2014).
Two sets of research questions were posed in the Introduction Chapter of this study. The
first set of questions related to positive communication strategies for wildlife conservation,
specifically for uninitiated public audiences. Through this research it was found that positive
communication is most effective for engaging uninitiated public audiences (Futtera
Sustainability Communications, 2010), and that positive communication can foster positive
attitudes toward wildlife species (Clayton, et al., 2013; Acuña-Marrero, et al., 2018).
Encouraging positive attitudes can facilitate behaviour change to move from a place of conflict
to coexistence (Frank, 2015). Thus answering the first set of research questions. The second set
of questions was also resolved through this research as the “Love + Action” messaging strategy
(Futtera Sustainability Communications, 2010) was used to inform the creation of a visual
communication tool (i.e., infographic) for wildlife protection around roads in the Chebucto
Peninsula region of the HRM.
5.1 The Chebucto Peninsula
For this study, an infographic was made for the purpose of encouraging human-wildlife
coexistence and increasing public awareness of the issues related to wildlife around roads in the
Chebucto Peninsula. It is an interesting study area in which to develop and apply messaging
guidelines to encourage human-wildlife coexistence and increase public awareness of such
issues. The Chebucto Peninsula is important to wildlife, but movement between the peninsula
and mainland Nova Scotia is increasingly fragmented (Halifax Regional Municipality & O2
Planning & Design, 2018). The connection between the peninsula and the mainland has been
severed by highways 333 and 103, making access difficult and life threatening for many wildlife
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species (Halifax Regional Municipality & O2 Planning & Design, 2018). Wildlife-vehicle
collisions attribute to both animal population-level impacts, as well as individual mortalities
(Fudge, et al., 2007; Ramp, et al., 2016). Wildlife–vehicle interactions also pose a risk for human
safety and collisions often result in economic costs (Fudge, et al., 2007). The Chebucto Peninsula
is a prime example of a location in which environmental and social benefits could be gained
from an increase in public awareness and support for wildlife safety near roads, and humanwildlife coexistence in general.
It is important to highlight the significance of areas like the Chebucto Peninsula for
wildlife by creating public communication tools. If carefully developed and widely shared,
public communication tools such as the one created for this study could be valuable for
enhancing public support around wildlife protection near roads, and in the Chebucto Peninsula
region in general. Such tools should also be used to foster support for future road mitigation
projects in the area, such as improved signage and wildlife crossing structures (e.g., fencing,
overpasses, underpasses, bridges, enlarged culverts, etc).

5.2 Opportunities and Challenges
A review of literature shows that, to engage public audiences who are not already invested in the
issue, positive communications are the most effective (Clayton, et al., 2013; Futerra
Sustainability Communications, 2010; Verissimo, 2015). In contrast, communication strategies
that speak to threats against wildlife, and that aim to enhance support for wildlife through
economic and ecosystem servicing arguments are more effective for audiences such as
environmentalists and policy makers (Bekessy, et al., 2018; Futerra Sustainability
Communications, 2010). However, members of the general public, outside of these groups, are
more likely to avoid fear- and threat-based messages, and instead be attracted to love-based
messages and motivated by examples of direct actions they can take to make a difference
(Futerra Sustainability Communications, 2010). Accordingly, the use of positive communication
for unengaged public audiences will likely be influential for informing wildlife conservation
strategies in the future. It is important to understand which types of messaging strategies are
most appropriate for a range of audiences, in order to inspire positive human behaviour change
(Clayton, et al., 2013; Futerra Sustainability Communications, 2010).
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The visual communication tool produced for this study was created to be adaptable to a

number of different circumstances, and thus could be used as a template. The infographic could
for example, be changed to highlight other important wildlife-road areas by replacing the map
and photographs to reflect the location and species. Similarly, the messages and images used on
the infographic could be applied to other communication formats, such as road-side signage,
billboards, or short videos. The content could also be changed for the purpose of positive public
communication for different environmental issues, such as species at risk, or climate change.
Other findings from this study can similarly inform communication strategies for a
variety of topics. The guidelines for creating visual communication tools are general due to the
nature of the information and the sources from which the information is derived, and therefore
could be used when producing other visual communication tools for a wide range of wildlife,
nature or biodiversity topics. Further, the guidelines for deriving positive messages could be used
to inform communication strategies for other human-wildlife coexistence and environmental
topics.
Infographics are flexible in the ways they can be shared via social media, print, personal
networks, etc. (Lazard & Atkinson, 2014). The infographic created for this thesis was designed
for a wide public audience, with the hope of reaching people of all ages. Although the
infographic primarily aims to reach an adult audience, of driving age (drivers and passengers), it
is also important to engage youth to encourage positive attitudes and behaviours towards
wildlife, from a young age (Cox & Gaston, 2018). The visuals on the infographic that represent
the love and action components could be simplified and used to foster children’s (and adults)
connection to wildlife, and nature in general, in a variety of ways. Visual communication tools
could be created for the purpose of educating about wildlife protection during significant
seasons. For example, at/before spring time, messages could urge people to be cautious of
offspring that could be present near roads, as it is baby season for many species (Fudge, et al.,
2007). These examples demonstrate how the deliverables produced for this thesis could be
applied to various environmental causes, although most specifically to wildlife conservation, as
they were intended.
The infographic created for the Chebucto Peninsula could be used to gather public
support on issues regarding wildlife and roads in the area, and for future road mitigation
strategies. It could be shared in a number of ways including online via social media platforms,
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sent to local politicians, sent to local wildlife organizations, and local planning authorities;
distributed at schools (multi level), and to student drivers; and through hard copies posted at
Access Nova Scotia, at community centres, etc. The infographic could be used in education
programs about the importance of protecting animals around roads by wildlife organizations and
schools. Nova Scotia’s Department of Transportation and Infrastructure Renewal could use the
messaging strategy for fostering support for wildlife crossing structures or other mitigations
related to roadway, bridge and culvert planning and infrastructure development. NS Lands and
Forestry departments could use it for enhancing collaborations around key wildlife pathways and
habitat conservation through road-dense landscapes. It could potentially be of use to the HRM, in
relation to the Green Network Plan, most specifically to the Chebucto Peninsula, but also
throughout the municipality where other ‘essential’ and ‘important’ wildlife pathways and
roadways intersect. It may also be adopted for use by non-governmental organizations, and for
use by The Nature Conservancy of Canada in its citizen science and road ecology work in the
Chignecto Isthmus region. Lastly, the infographic could be used to gain support for private land
conservation for wildlife pathways in areas that provide for safe (or safer) passage across roads.
This thesis has created an opportunity for future studies to go a step further and test this
and other visual communication tools with public audiences to assess its effectiveness. Such
tools could be based on the guidelines created for positive communication messages and
effective visual communication tools produced for this study. This would help verify the
effectiveness of positive communication for melancholic topics such as road kill, for public
audiences not already invested in the issue.
5.3 Strengths and Weaknesses
The creative nature of this study makes it unique to its application in the particular geographic
region and to the study’s objectives, and thus to the associated literature. This could be
considered a strength, as it includes a practical application with potential for social-ecological
change, and therefore is not strictly scholarly. In contrary, the ‘best practice’ guidelines are
transferable to other related topics, and could be useful beyond the specific example developed
herein. This research is multidisciplinary and therefore is relevant to various scholarly fields,
including road ecology, human-wildlife coexistence, human behaviour change, wildlife
conservation, and public communication, design and education.
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Due to time constraints, the infographic was only shown in an academic setting; it was not

tested on a public audience to determine its effectiveness. The infographic was only tested
against the guidelines which were derived through literary research, and not based on public
input or feedback. The body of peer-reviewed literature available for the information used to
create the guidelines and important messages is limited; therefore, most of the information
included in these deliverables derives from grey sources. Nonetheless, the basic underlying
guidelines derived from the literature are based on studies in other, relevant fields, such as public
communications and pro-environmental attitude and behaviour change, which are well
substantiated and show general agreement.
Although these various limitations and delimitations exist, the findings still serve as an
important contribution of a novel application for framing an upsetting and often gruesome reality
in a positive way. If it is found to be effective, it has the potential to influence positive change,
and to be widely transferable to other, similar, conservation/environmental topics.

5.4 Conclusion
A review of the literature shows that positive communication is more effective for engaging
uninitiated public audiences than communication strategies based on sadness, fear, threat, loss or
economic value (Clayton, et al., 2013; Bekessy, et al., 2018; Futerra Sustainability
Communications, 2010; O’Neill & Nicholson-Cole, 2009; Verissimo, 2017). It is challenging to
foster public awareness and behaviour change around the issue of road kill due to the upsetting
nature of the topic. Wildlife-vehicle collisions are common and often life threatening for the
animals and humans involved. For this reason, positive public communication messaging
guidelines and an illustrative tool were developed for wildlife protection around roads in the
Chebucto Peninsula. A literature review was conducted to inform good practices for public
messaging related to wildlife protection. Futurra’s “Love + Action” framework for Branding
Biodiversity (Futerra Sustainability Communications, 2010) was chosen as an underlying
conceptual basis given that it demonstrates best practices derived from the literature. Two sets of
guidelines were developed from the literature for informing the creation of (1) positive messages,
and (2) effective infographics. Lists of important positive (love and action) messages for
wildlife-road safety were also developed. Lastly, these important messages and guidelines were
employed to produce a visual communication tool for the topic, as a practical illustration of the
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findings, and for potential use in the region. It is important to create public communication
strategies on issues such as wildlife protection around roads to increase awareness and to
encourage pro-wildlife attitudes and behaviours. Wildlife share their homes with us, so we must
do our part to live in coexistence with them.
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Appendices
Note: Searches documented in tables 5, 6 and 7 were conducted without the use of a filter to
generate results of peer-reviewed articles only. The number of results is representative of all
literature types, as this study was informed by both peer-reviewed and grey literature.
Table 5: Literature Search (Google Scholar).
Database: Google Scholar
Road
Ecology

# of
results

Road kill

10,700

Road kill
prevention

1,100

Roads and
wildlife

208,000

Habitat
fragmentation

209,000

Wildlife
vehicle
collision
Wildlife road
mitigation

14,900

	
  

28,800

HumanWildlife
Coexistence
Human
wildlife
coexistence
Human
wildlife
conflict
Human
wildlife
interactions
Coexistence
and
conservation
Wildlife
habituation

# of
results

Communication
Strategies

# of
results

5,380

Messaging for
wildlife vehicle
collisions
Wildlife
conservation
messaging
Positive
communication
strategies
Conservation
communication

965

Wildlife and
urban
development

1,270,000

16,400
15,300
130,000
14,500

Human
Connection to
Nature
Human
connection to
nature
Environmental
attitudes and
behaviours
Extinction of
Experience

# of
results

1,660,000

Human nature
interaction

93,200

Visual
communication
tools
Effectiveness of
infographics

1,710,000

Attitudes
towards
wildlife

42,300

Infographics for
conservation

2,410

16,200
1,870,000

14,700

29,600

17,800
652,000
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Table 6: Literature Search (Web of Science).
Database: Web of Science
Note: Results are from years 1990-2018.

	
  

Road
Ecology

# of
results

Road kill

1,581

Road kill
prevention

85

Roads and
wildlife

1,889

Habitat
fragmentati
on
Wildlife
vehicle
collision
Wildlife
road
mitigation

16,644
442
344

HumanWildlife
Coexistence
Human
wildlife
coexistence
Human
wildlife
conflict

# of
results

Communication
Strategies

# of
results

212

Messaging for
wildlife vehicle
collisions
Wildlife
conservation
messaging

5

Human
wildlife
interactions
Coexistence
and
conservation
Wildlife
habituation

1,386

Positive
communication
strategies
Conservation
communication

2,184

Wildlife and
urban
development

536

Visual
communication
tools
Effectiveness of
infographics
Infographics for
conservation

2

1,824

1,190
161

Human
Connection
to Nature
Human
connection to
nature
Environmenta
l attitudes and
behaviours

# of
results

4,234

Extinction of
Experience

3,547

4,340

Humannature
interaction
Attitudes
towards
wildlife

11,556

66

14

1,746
6,169

365
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Table 7: Literature Search (ProQuest).
Database: ProQuest
Note: Results from articles dated before 2019.
Note: Some search terms may have been altered to refine results; any search term modifications
are not documented.
Road
Ecology

# of
results

HumanWildlife
Coexistence
Human
wildlife
coexistence

# of
results

Communication
Strategies

# of
results

Road kill

649,043

Road kill
prevention

17,815

Messaging for
wildlife vehicle
collisions

650

112,990

Human
wildlife
conflict

105,652

Wildlife
conservation
messaging

Roads and
wildlife

291,742

150,282

Habitat
fragmentation

112,770

Human
wildlife
interactions
Coexistence
and
conservation

Wildlife
vehicle
collision
Wildlife road
mitigation

18,904

Wildlife
habituation

5,865

41,374

Wildlife and
urban
development

139,929

	
  

55,318

Human
Connection to
Nature
Human
connection to
nature

# of
results

2,768

Environmental
attitudes and
behaviours

693,786

Positive
communication
strategies
Conservation
communication

1,572,033

Extinction of
Experience

248,120

477,326

Human nature
interaction

2,498,506

Visual
communication
tools
Effectiveness of
infographics

709,970

Attitudes
towards
wildlife

58,404

Infographics for
conservation

617

2,038

1,630,579
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Figure 4: Thesis Poster.
Note: This poster contains an early version of the infographic for wildlife safety around roads in
the Chebucto Peninsula.

	
  

