3@7@;‘: Utrecht

7"‘&'

({ﬂﬂ!\\‘ S University

Master’s Thesis — Master Sustainable Business and Innovation

Title: Examining climate change risk perceptions and climate change action in East

Africa

Student: Romany Sascha Boertjes

Supervisor: Karlijn van den Broek



ABSTRACT

This study examines the way East Africans perceive climate change risk, as well as their level of
informedness, impact knowledge, place attachment, and the social norms related to concern
about climate change, to determine how these affect climate change action. It is crucial to
understand the relationships between such sociopsychological determinants to be able to
communicate climate change risk effectively, and thereby to better understand how to
empower locals to take action to minimize and adapt to the increasing negative impacts of

climate change.

Theory

Prior research indicates that several determinants of risk perceptions, such as climate change
beliefs and social norms, significantly affect climate change action. Climate change beliefs and
social norms were therefore selected as independent variables in this study to determine
whether the same effect can be found in East Africa. Climate change informedness was selected
to provide a better understanding of climate change information sources, and how frequently
this information is sourced in this region. Place attachment is selected to provide clarity on its

effects on climate change risk perceptions and action, as current research is still inconclusive.

Method

A survey containing both self-constructed measures and verified scales was conducted across
Tanzania, Kenya, and Uganda (N=1094), representing East Africa. Each measure contained two

subordinate categories, e.g., perceived severity and perceived harm form risk perceptions. Two



hierarchical multiple regression models were conducted for both dependent variables, i.e.,

climate change risk perceptions and climate action.

Results

Social norms had the biggest impact on taking climate action, whereas impact beliefs had the
biggest impact on climate change risk perceptions. The two subcategories within place
attachment, i.e., place identity and place dependence, had opposing effects on climate change
risk perceptions. Therefore, when combined into one mean, place attachment had a weak
influence when tested on climate change risk perceptions and action. The models for climate
action and risk perceptions only explained 9.6% and 14.4% of the variance, indicating that there
may be many socio-cultural influences affecting risk perceptions and climate action that can be

explored in further research.

Conclusion

The findings from this study can aid in increasing local coping capacity by providing insight for a
communication campaign that aims to inform residents about climate change impact, as well as
to instill social norms that encourage the appropriate climate change mitigation and adaptation

behaviors to stimulate climate change action in East Africa.



EXAMINING CLIMATE CHANGE RISK PERCEPTIONS AND CLIMATE CHANGE ACTION
IN EAST AFRICA

A recent report from the Intergovernmental Panel on Climate Change (IPCC, 2022) shows that
greenhouse gas emissions over the last decade are at the highest levels in human history. This
shows that urgent global action is required, and unless there are extensive emission reductions
across all sectors, capping global warming at 1.5°C will be beyond reach. Climate change is
therefore an urgent, complex global problem that poses significant challenges to societies
worldwide, and addressing climate change is arguably one of the most pressing issues facing
our planet and its inhabitants (Swim et al., 2009). However, even though most people
acknowledge that the global climate is changing, they do not consistently engage in actions that
would reduce climate change (Steg, 2018). The urgency of climate change mitigation thus calls
for a profound shift in individual behavior (Ortega-Egea, 2014), but simply informing people is
not enough to motivate a change in usual behavior (Schultz, 2011). Since the impact of global
climate change on human and natural systems will be severe, far-reaching, and most damaging
for the physically and economically vulnerable (Semenza et al., 2011), society should respond
by minimizing and adapting to the consequences of climate change. Increasing local adaptive
capacity and encouraging climate action is therefore crucial, as a coordinated individual and
collective response is needed to reduce the rate of greenhouse gases currently emitted (Smith

& Mayer, 2018).

Africa has been highlighted by the IPCC (2014) as particularly vulnerable to climate change.

Africa contributes only a small share of the global greenhouse gas emissions responsible for



climate change but stands to suffer disproportionately from the negative impacts (Nyiwul,
2019). Many individuals and businesses in African countries have social and institutional
conditions that form a barrier to climate action, such as a lack of trust and problems of
corruption (Eakin et al., 2014; Smith & Mayer, 2018). Climate services in Africa have some
serious constraints, as there is a lack of understanding how and if climate knowledge is framed
and used in local contexts (Vogel et al., 2019). Climate change action is heavily reliant on the
opinions of experts, resulting in the brokerage of knowledge becoming the driving force of the
engagement process (Vogel et al., 2019). Climate action initiatives with a bottom-up approach
are lacking, and the hearts and minds of Africans are not being adequately considered — leading
to a lack of internally driven initiatives and a lack of local ownership of such initiatives (Vogel et
al., 2019). This calls for an innovative approach to climate change initiatives, as an integrated,
more holistic approach targeted at the actualization of sustainable development goals is
needed to address the climate change risks that Africans are facing (Jude et al., 2019).
Innovative practices in the public sector require a different approach to project management, in
which risk and complexity is better managed through including input from and collaborating
with citizens and service-users (OECD, 2014). Increasing the adoption of sustainable practices in
vulnerable regions, particularly those relying on fragile ecosystems for food, such as in the case

of Lake Victoria in East Africa, is becoming increasingly important.

Any population exposed to hazards wants and needs to be optimally informed about risk
characteristics, preventative measures, and appropriate behaviors. It is apparent that risk
communication is key in linking risk perception to risk management (Rohrmann, 2008). Risk

communication programs are therefore crucial in effective climate risk management and need



to be based on a sound understanding of the underlying sociopsychological processes and
preconditions to be successful (Rohrmann, 2008). Research suggests that human behavior is
predicted by a multitude of factors, including cognitive, psychological, psychosocial, social, and
situational/contextual factors (Busch et al., 2019). More specifically, individual climate change
action is shown to be affected by age, gender, education, climate change beliefs, and social
norms (Jaeger et al., 1993). However, our understanding of the psychological determinants and
relationships that affect individual climate change action is still incomplete. While some
research examines the effect of psychographics such as environmental worry on climate change
action (Bouman et al., 2020), O’Connor et al. (1999) noted that the success of risk perceptions
in accounting for behavioral intentions related to climate change should lead to more research
that examines risk perceptions as independent variables. As such, climate change risk
perceptions will be examined as a predictor of climate action in this study. Xie et al. (2019) add
that further research is needed to develop a comprehensive model of engagement in climate
change action. This is needed to address the need for communication to combat mitigation and

adaptation response inefficacy (Steynor et al., 2021).

Research aim

The aim of this study is to contribute to a better understanding of how climate change risk is
perceived, the determinants of climate change risk perception and action, and how risk
perception impacts climate change action for East Africans. This research aims to provide

insight into the effects of climate change informedness, beliefs, social norms, and place



attachment. This is done with the goal of using the relevant socio-psychological and socio-
demographic variables as building blocks for new, inclusive climate risk communication
programs, which aid NGO’s, policymakers, and businesses in communicating climate risk and
encouraging climate action. This can, in turn, innovate the coping capability of local

communities and businesses in East Africa in dealing with climate change.

Research questions

RQ1: What are the effects of climate change risk perceptions, climate change informedness,

climate change beliefs, social norms, and place attachment, on climate change action?

RQ2: What are the effects of climate change informedness, beliefs, social norms, and place

attachment on climate change risk perceptions?

Research framework

The constructs of climate change risk perception and climate change action have been
examined separately, to determine how climate change risk perceptions affect climate change
action for locals in East Africa, but also to determine the effects of relevant predictors on both
constructs. The effect of climate change beliefs and social norms was tested, as it was
frequently noted in prior research as particularly relevant in the perceptions and responses to
climate change (van der Linden, 2015; Jaeger et al., 1993; Xie et al., 2019). The impact of place

attachment was tested as an extension to existing models. To provide specific insight for public



climate change communication, the effect of climate change informedness has also been

examined. The research framework is included in Fig. 1 below.

Figure 1: Research framework
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Scientific relevance

This study contributes to climate change action and risk perception research by addressing a
literature gap in the understanding of the socio-psychological factors that underpin individual
climate change action and risk perception for locals in East Africa. The extent to which
individual climate change risk perceptions impact East Africans in engaging in climate change
action remains unclear, which has been examined in this study. Additionally, the effect of

cognitive factors (climate change beliefs and informedness) and psychosocial factors (social



norms and place attachment) was tested on climate change action and climate change risk
perceptions respectively. These variables have not only not been included in a single model but
have also individually received little scientific attention in the African region. Studying the
various perceptions of climate change in this region is therefore increasingly important as

global emissions continue to rise.

This study can contribute to a better understanding of how East Africans perceive climate
change risk, their beliefs about climate change, how informed they are, what the social norms
are, how attached they are to where they live, and how this impacts individual climate change
action. This research thereby adds to existing literature by working towards a comprehensive
framework of determinants for individual climate change action as well as climate change risk

perceptions.

Societal relevance

Research regarding the way locals perceive and respond to climate change is especially
important in Africa due to its particular set of challenges posed by ethnic, cultural, and religious
beliefs, large rural, poor, uneducated, remote populations, literacy deficits, weak institutional
systems, legislation and communication capacity, and variable competence of government
officials (Dodoo & Hugman, 2012). Such barriers can hinder the public from correctly
understanding the consequences of climate change, thereby impacting individual climate
change perceptions, and resulting climate change action. Research by Richardson et al. (2022)
shows the projected impact of climate change in East Africa across various dimensions, and

highlights problems such as rising temperatures, rainfall variability, food insecurity, soil erosion,
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and flood risk, to name a few. Researching environmental psychographics in Africa is therefore
highly relevant, particularly to African societies, as residents stand to experience increasingly
negative impacts from climate change and have higher difficulty adapting to climate change

consequences.

The results of this study can be used to aid managers and policymakers to design
communication strategies that will be effective at increasing the adoption of sustainable
practices in vulnerable regions, particularly those relying on fragile ecosystems for food, such as
in the case of Lake Victoria in East Africa — the main area of study. To have the capacity to
implement effective climate risk communication strategies in Africa, public sector innovation is
required, taking a bottom-up approach to risk management. Understanding the
sociopsychological factors of the way in which the local population perceives climate change

risk should thus form the basis of risk management and communication strategies.

This study reflects on how those insights could be used in future research to fundamentally
improve the communication of climate risk in East Africa. By providing the insight needed to
develop an innovative, integrative approach to climate risk communication, East Africa’s local
coping capabilities could increase, as people and businesses that are dependent on critical
ecosystems will be empowered with the knowledge needed to mitigate and adapt to climate

change risks.
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THEORY

Climate change action

Climate change action can be taken through mitigation and adaptation strategies by industries,
commerce, governments, and individuals (Semenza et al., 2011). Mitigation refers to the
reduction of the rate of increase, and scale of changes, in greenhouse gases (GHG)(Zhao et al.,
2018), whereas adaptation aims to improve the capacity of resilience, which consequently
reduces the negative impacts of climate change (Zhao et al., 2018; Ge et al., 2009). Given the
multi-faceted nature of individual adaptation or mitigation behavior, climate change action
encompasses a broad range of actions in private and public spheres of life, one-off and regular
decisions, as well as low and high impact actions with different levels of effectiveness in
mitigating climate change (Ortega-Egea et al., 2014). This makes climate change action
challenging to measure accurately. Climate change action therefore needs to be measured
across multiple dimensions, as it has to encompass a broad range of actions, and perceptions
thereof. Ortega-Egea et al. (2014) highlight the importance of environmental psychographics,
including environmental attitudes, concern, values and motivations, and knowledge, as well as
socio-demographics such as gender, age, education, and nationality in understanding individual
mitigation behavior. Important environmental psychographics also include feelings of individual
responsibility to take climate action, as well as perceptions of the extent to which people
around them feel responsible for taking climate action. The Value-Belief-Norm theory states

that feelings of personal responsibility are crucial in translating feelings about abstract goals,
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such as taking climate change action, into more specific and concrete actions (Bouman et al.,

2020).

The study by Steynor et al. (2021) examines climate change action across 5 East African
countries. The results highlight a dual pathway to taking climate change action, dependent on
individual value systems. This study argues that people have either predominantly self-
enhancing values, which are values that emphasize the enhancement of one's own well-being,
or self-transcending values, which emphasize the welfare of others beyond oneself. This dual
pathway to action means that people with more self-enhancing values perceive lower climate
change risk and are therefore not likely to take climate action, and people with more self-
transcending values are more likely to take climate action. This research also specifically
demonstrates the importance of climate change risk perceptions in motivating climate action.
Climate change risk perceptions are therefore examined in further detail below to determine

the known impacts on individual climate change action.

Climate change risk perceptions

Risk perception in this study is defined as an individual judgement of risks with limited and
uncertain information (Slovic, 1987) regarding climate change. Individuals perceive risks
depending on the likelihood of a risk occurring, the severity of its consequences, and the
unknowns related to both (Wilson et al., 2018; Slovic, 2000). Public risk perception underpins
political, economic, and social action to address risks, and can encourage or constrain such
actions (Leiserowitz, 2004). The way in which individuals perceive and respond to climate

change risk is influenced by many variables, and varies widely across countries (Lee et al.,
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2015), cultures (Van der Linden, 2017), individuals (Van der Linden, 2017) and changes over
time (Xie et al., 2019). This leads to the perception of climate change risk being very subjective,
thus leaving considerable room for variation in the intensity of public concern and willingness
to address climate change (Van der Linden, 2017). The low sense of urgency can be attributed
partly to climate change being an abstract, statistical concept that refers to long-term changes
in the variability of the planet’s climate (Weber, 2010). Anthropogenic climate change is thus
unique as an ecological risk, as it is a global phenomenon stretching over centuries (Breakwell,
2010) that is difficult for individuals to directly perceive and experience (Weber, 2010). To
explain the variance in individual climate change risk perceptions, we can refer to the climate
change risk perception model by van der Linden (2015). The climate change risk perception
model by van der Linden (2015) has explained the most variance in risk perceptions to date
(nearly 70%) and includes four dimensions as determinants of climate change risk perceptions:
socio-demographics, a cognitive dimension (cause, impact, and response knowledge), an
experiential dimension (emotion and personal experience), and a socio-cultural dimension

(social norms and value orientations).

New climate change risk perception research is often conducted with the aim of finding a
comprehensive framework that includes the different dimensions of risk, and all socio-
psychological determinants that explain the variance in the way risk is perceived (Van der
Linden, 2015). Existing models often divide risk into various dimensions, but the dimensions are
not adequately explained (van der Linden, 2015) and the average variance explained by the
determinants chosen leaves substantial room to further develop the theoretical and empirical

explanatory power of current climate change risk perception literature (Swapan & Sadeque,
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2021). Yet, although a wide variety of characteristics have proven to be relevant, whether
certain factors systematically stand out in explaining and predicting climate change risk
perception still needs to be determined (Van der Linden, 2017). The focus of including risk
perceptions in this research is in determining whether certain predictors yield the same results
in East Africa, and whether new predictors have a significant effect. In addition, it is included as
an independent variable to confirm that climate change risk perceptions positively influence

climate change action in East Africa.

Thus, this study examined the relationship between climate change risk perception and climate
change action, as well as the effect of climate change informedness, beliefs, social norms and
place attachment on both climate change action and climate change risk perception. Climate
change beliefs and social norms were selected as predictors, as prior research indicated a
significant positive relationship with both climate change action as well as climate change risk
perceptions. These relationships will be tested to determine whether this is also the case in East
Africa. Climate change informedness was chosen because the aim of the study is to provide
insights for communication campaigns in Africa, and knowing how informed people perceive
themselves to be, and what sources they get climate change information from are an important
basis for such projects. Consequently, it was important to determine the effect of climate
change informedness on climate change risk perceptions and action, to see whether
participants that were more informed perceived higher climate change risk, and whether this
translated into taking more climate action. The effect of place attachment on climate change
risk perceptions and action was included as current research is inconsistent on the role that

place attachment plays in perceptions of climate change. In addition, place attachment is not
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included in the climate change risk perception model (van der Linden, 2015), even though it
plays into the socio-cultural dimension of the model, which has the highest explanatory power.
Considering the high vulnerability to climate change in the area of study, many human-place
bonds will be threatened in the near future. Thus, place attachment was important to include
as a variable of interest in this study. Each predictor of climate change action and climate
change risk perceptions examined in this study is explained below, alongside the known effects

for each relationship.

The effect of climate change risk perceptions on climate change action

Risk perception has been shown to play an important role in shaping climate policies (Lujala,
Lein & Rgd, 2015), and is an important predictor of public willingness to help reduce climate
change (Swapan & Sadeque, 2021; Leiserowitz, 2006). Several studies have also confirmed that
risk perceptions are positively associated with policy support and willingness to take personal
action to address climate change (Leiserowitz, 2006; Smith & Mayer, 2018). Wang et al. (2021)
note that lower climate change risk perception is not only associated with less positive attitudes
toward climate action, but also linked to lower willingness and frequency of engagement in
taking climate action (Xie et al., 2019). Wang et al. (2021) also show that higher levels of climate
change risk perception are related to less climate change inaction. In East Africa, it has also
been shown that climate change risk perceptions positively affect climate change action
(Steynor et al., 2021). In this study it is therefore hypothesized that climate change risk

perceptions significantly positively affect climate change action.
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H1: Climate change risk perceptions significantly positively affect climate change action

Climate change informedness

Climate change informedness refers to the state of being informed about climate change. The
individual perception of how informed one is about climate change is very subjective, as
individuals are forced to rely on indirect sources of information on climate change, which can
be manipulated by actors with disparate interests (Arbuckle et al., 2015). Accurate climate
change information is needed, considering the complex nature of climate change, which is
difficult to understand based on personal experience alone since the environment changes
slowly over a long period of time. In Africa, there is often a gap between the climate change
information most frequently requested by the public, such as rainfall data, and the capacity of
climate service providers to produce scientifically valid information (Hellmuth et al., 2007).
Alongside the frequency of gathering such information, it is also important to determine how
informed people perceive themselves to be about climate change. However, the extent to
which people perceive themselves to be informed about climate change can be biased and does
not reflect how much accurate knowledge people have on the subject (Van der Linden, 2015).
Therefore, a clear distinction has been made between climate change informedness, which

examines the state of being informed about climate change, and climate change beliefs.
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The effect of climate change informedness on climate change action

Research on climate action showed that feelings of personal responsibility, as well as
perceptions of the emphasis of climate change concern in social circles are important parts of
individual climate change action. The study by Kellstedt et al. (2008) showed that more
informed participants felt less personally responsible for climate change and showed less
concern for climate change. This could be partially due to the quality of the information, and/or

inflated perceptions of climate change informedness in self-reported measures.

As the aim of this research is to innovate the way in which climate change information can be
used to increase local coping capabilities, it is critical to determine which sources of climate
change information are currently most frequently consulted by the East African public. This will
also provide a more complete understanding of the state of informedness that does not solely
rely on a single self-reported measure of informedness. As one of the main challenges for the
African public is the lack of access to critical climate change information, which consequently
affects their level of awareness and adaptive capacities (Popoola et al., 2020), the following is

hypothesized:

H2: Climate change informedness significantly positively affects climate change action

The effect of climate change informedness on climate change risk perceptions

Prior research has found both significant and insignificant effects when testing the influence of

climate change informedness on climate change risk perceptions. Research by Kellstedt et al.
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(2008) shows that informedness has a significant effect on risk assessments of climate change.
In contrast, Maltby et al. (2021) find no significant effect when testing this relationship, and
attribute this to participants levels of climate change skepticism. Skeptical beliefs are said to
result in individuals being less willing to accept new information about climate change, or not
attributing observed environmental changes to climate change if they are uncertain of its
impacts (Maltby et al., 2021). It is therefore important to determine how such information is
generated and communicated, or if this information challenges existing values to determine the
role of skepticism (Lorenzoni et al., 2006, Capstick & Pidgeon, 2014; Maltby et al., 2021). Maltby
et al. (2021) note that such insights are important for climate risk communication, as the
methods and messages that are often used in risk communication may need to be adapted to
generate more engagement. It is suggested in prior research that the adaptations could include
using trusted figures to communicate issues and contextualizing impacts to local experiences
(Lorenzoni et al., 2006; Nursey-Bray et al., 2012, Hine et al., 2016; Maltby et al., 2021). For this
study, it is hypothesized that climate change informedness significantly positively affects

climate change risk perceptions.

H3: Climate change informedness significantly positively affects climate change risk perceptions

Climate change beliefs

The theoretical background of climate change beliefs in this study is based on climate change

knowledge, as van der Linden (2015) highlights the importance of making a distinction between
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accurate knowledge, and what people believe to be true. Thus, due to the nature of the
measures for knowledge in this study not sufficiently reflecting accurate knowledge, but rather
the participants perception of climate change impacts, the term climate change beliefs will be
used. Climate change beliefs should consist of cause, impact, and response beliefs, according to
van der Linden (2015). For this study, climate change response beliefs have too much overlap
with climate change action. Thus, causal and impact beliefs will be examined. Individual beliefs
about climate change can vary according to geographical location, occupation, political,

socioeconomics, ecological, and cultural background (Adeleke et al., 2018).

The effect of climate change beliefs on climate change action

Climate change beliefs are measured by multiple dimensions, since merely having heard of the
concept of climate change does not necessarily lead to acceptance of its anthropogenic cause
nor to transformative responses to climate change (Simpson et al., 2021). Climate change cause
beliefs encompass the awareness of climate change and its anthropogenic cause, and thus
underpin informed mitigation and adaptation responses (Simpson et al., 2021). Accurate beliefs
about the causes of climate change is an important determinant of behavioral intentions and
support for climate policies, whereas a lack of accurate beliefs can influence people’s attitudes
and willingness to act and support mitigation policies (Tobler et al., 2012). It is therefore
hypothesized that climate change beliefs significantly positively affect climate change risk

perceptions and climate change action.
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H4: Climate change beliefs significantly positively affect climate change action

The effect of climate change beliefs on climate change risk perceptions

Van der Linden (2015) argues that knowing about the concept of climate change is a
prerequisite to reasoning about the risk of climate change. Therefore, participants that have
not heard of the concept of climate change should be excluded in climate change risk
perception research. Van der Linden (2015) reports that having accurate climate change beliefs
has been shown to be a significant predictor of climate change risk perceptions, but it remains
relatively unclear to what extent a cognitive understanding in terms of climate change beliefs —
whether accurate or not — can explain and predict risk perceptions. Therefore, it is
hypothesized that climate change beliefs significantly positively influence climate change risk

perceptions.

H5: Climate change beliefs significantly positively affect climate change risk perceptions

Social norms

Social norms are defined as individual expectations of how you, or others around you, are
supposed to act, think, or feel in specific situations (Van der Linden, 2015). Social norms consist
of both ‘descriptive social norms’ (the extent to which surrounding others are taking action to
help reduce the risk of climate change) and ‘prescriptive social norms’ (the extent to which one

feels socially pressured to view climate change as a risk that requires action)(Van der Linden,
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2015). This author also mentions that few studies have looked at the role of social factors as
drivers of risk perceptions, even though the socio-cultural dimension was the largest

contributor to the climate change risk perception framework.

The effect of social norms on climate change action

Social norms are important to examine in the context of climate change action, as they are
shown to be a crucial factor influencing individual lifestyle and purchase intentions, which are
key factors influencing carbon emissions (Yu et al., 2019). Prior research has also found that
participants with more social connections in their network that emphasize climate problems,
had a higher score on individual climate change action (Jaeger et al., 1993). Social norms
regarding environmental concern, as also supported by the research from Steynor et al. (2021),
are therefore shown to be significant in predicting individual climate change action. Several
studies have indicated that studying social norms could assist in and provide constructive
suggestions for promoting climate change policies (Allé6 & Loureiro, 2014; Yu et al., 2019).
Steynor et al. (2021) show that social norms have also been found to significantly positively
affect climate change action across 5 East African countries. Thus, it is hypothesized that social

norms related to climate change significantly positively influence climate change action.

Heé: Social norms related to climate change significantly positively affect climate change action
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The effect of social norms on climate change risk perceptions

The way in which people approach and evaluate risks is influenced by other people (Joffe,
2003). Van der Linden (2015) notes that both the “social representations theory” (Lazlo, 1997)
and the “social amplification of risk framework” (Kasperson et al., 2022) highlight that
interpersonal interactions and mass media play a crucial role in further circulating existing
social representations of risk in each culture. Social norms have been found to significantly
positively affect climate change risk perceptions across 5 East African countries (Steynor et al.,
2021). It is therefore hypothesized that social norms significantly positively influence climate

change risk perceptions.

H7: Social norms related to climate change significantly positively affect climate change risk

perceptions

Place attachment

The human sense of belonging to a place derives from the psychological processes of
familiarity, attachment, and identity (Billig, 2006). Place attachment is shown to play a role in
how people both perceive and respond to climate change risks (Scannell & Gifford, 2010; 2013).
Vaske & Kobrin (2001) define place attachment by two subscales: place dependence (i.e., a
functional attachment) and place identity (i.e., an emotional attachment). The study by Vaske &
Kobrin (2001) showed that place dependence significantly influenced place identity, and place
identity was significantly related to environmentally responsible behavior. It is thus important

to determine how the subordinate categories within place attachment, (i.e., place dependence
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and place identity) affect climate change action and climate change risk perceptions

individually.

The effect of place attachment on climate change action

The study by Vaske & Kobrin (2001) showed that place dependence significantly influenced
place identity, and place identity was significantly related to environmentally responsible
behaviour. These authors hypothesize that encouraging individual connection to a natural
setting fosters the development of environmentally responsible behavior. Scannell & Gifford
(2013) highlight that strong place attachment can have implications for climate change
mitigation and adaptation, as strong place attachment positively impacts the level of
engagement with climate change issues. However, it is also frequently noted that high place
attachment can lead to underestimating the consequences of climate change and makes
individuals less likely to relocate when facing the environmental effects (Bonaiuto et al., 2016;
Swapan & Sadeque, 2021). This indicates that highly place-attached individuals may not engage
with the necessary climate change adaptation actions, if this means having to leave the home
that they feel so attached to. Thus, individuals with strong place attachment are a target group
to which adaptation and mitigation strategies could be promoted (Scannell & Gifford, 2013).
Based on prior research finding both positive and negative relationships between place
attachment and various kinds of climate mitigation and adaptation actions, it is hypothesized

that the effect is significant, but excludes the direction of the relationship.
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H8: Place attachment significantly affects climate change action

The effect of place attachment on climate change risk perceptions

A person’s place attachment has been researched as an important influencing factor of climate
change risk perception, as individuals that are more attached to their place are often unlikely to
leave, regardless of high risk (Boon, 2014). Bonaiuto et al. (2016) compiled a literature review
on the way in which place attachment affects climate risk perception and found both positive
and negative relationships. The positive relationship pattern found in the review is that
regardless of risk area or risk type, highly place-attached individuals strongly perceive the
natural environmental risks to which they are exposed (Bonaiuto et al., 2016; Bernardo, 2013).
The negative relationship between place attachment and climate change risk perception can be
traced back to climate change risk denial when facing natural hazards (Bonaiuto et al., 2016).
Due to both positive and negative relationships having been found in research, the hypothesis

does not include a relational direction, and is as follows:

H9: Place attachment significantly affects climate change risk perceptions

In summary, it has been found in prior research that climate change risk perceptions, climate
change beliefs, and social norms regarding environmental concern have a significant positive
effect on taking individual climate action. This includes a broad range of mitigation and
adaptation actions. The effect of climate change informedness is difficult to determine due to
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the subjectivity of self-reported informedness, as well as the variation in information quality.
Literature has found both negative and positive relationships between climate change
informedness and individual action. This study assumes a positive relationship. Both positive
and negative relationships have also been found between place attachment and climate change

action. Thus, a specific direction of the relationship is excluded in the hypothesis.

For the determinants of climate change risk perceptions, the cognitive dimension is not the
main contributor to the variance in the model (van der Linden, 2015), but selected predictors
such as climate change informedness and impact beliefs would fall into this category. Research
on climate change informedness indicates both significant and insignificant relationships with
risk perceptions. Insignificant relationships are attributed to high levels of climate change
skepticism. For this study, a significant positive relationship between both climate change

informedness and climate change beliefs and risk perceptions is assumed.

The socio-cultural dimension is found in prior research to be the largest contributor to climate
change risk perceptions (Van der Linden, 2015). This dimension covers the selected predictors
such as social norms and place attachment. A significant positive relationship has been found in
prior research between social norms regarding environmental concern and climate change risk
perceptions, specifically in East Africa. The effect of place attachment remains unclear, as

literature shows both positive and negative relationships with climate change risk perceptions.
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METHODOLOGY

Participants

Sampling was focused on 4 groups of interest: farmers (27%), urban dwellers (21%), cattle
ranchers (21%), and fishers (31%). Participants in selected regions around the Lake Victoria
basin were sampled through random sampling where possible. Only participants over the age
of 18 could partake in this study. A total of 1094 participants completed the risk perception
survey that will represent East Africa, consisting of 366 participants in Uganda, 346 in Kenya
and 382 in Tanzania. The participants received an incentive to complete the survey in line with
local standards. The socio-demographic section consists of 7 items, measuring individual
characteristics such as gender, age, profession, and level of education. The age range of
participants was between 18 and 82 years old. The average age of participants was 41.33 years

old (SD = 13.22), of which approximately 70% were men and 30% were women.

Research procedure and design

This study will be quantitative, correlational research. The data for this study has been obtained
from the MECCA project and conducted in the Lake Victoria basin area in Tanzania, Kenya, and
Uganda. Data collection has been done by NaFIRRI in Uganda, KMFRI in Tanzania, and TAFIRI in
Kenya, in randomly selected regions from a list compiled by the MECCA research team. The
survey used in this study is included in Appendix 1. The results of this study have not yet been

published and will not be shared with third parties. The data protection and informed consent
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for participants was included in the survey during data collection and responses are completely

anonymous.

The survey consists of 9 sections measuring different variables within climate change
perceptions. The scales and items for each variable are listed in Appendix 2. The figures that
visualize the descriptive statistics for each variable are attached in Appendix 3. The items in the
survey are derived from both verified scales and self-constructed measures. Each scale was
tested for reliability to ensure a Cronbach’s Alpha above 0.6. Of the total 1094 participants,
several participants failed to answer all the questions. Pairwise deletion has been applied to

deal with the missing responses.

Measures

Climate change action

Climate change action is measured by several constructs, all ranked on a 5-point Likert scale.
Climate change action has 17 items in total. The climate change action scale consists of two
subscales. The first includes questions regarding the frequency of engagement in individual
climate action. The frequency of engaging in individual climate change actions is measured
through determining how often participants engage in common climate change related actions,
such as: (1) temporarily relocating during floods (2) tree planting (3) praying to God for help,
etc. These 11 items are derived from a prior unpublished study in this area as a part of the

MECCA project. The mean of this subscale is M = 2.93 (SD = 0.51). The item that scored highest
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in frequency of engagement in climate change action is ‘praying to God for help.” The

Cronbach’s Alpha of this scale is a = .75.

The second subscale consists of questions related to the ease of taking action, the level of
personal responsibility in taking action, and the level of confidence that action will help solve
climate change problems (a = .72). These items have been adapted from the European Social
Survey (ESS), and include a 5-point Likert scale rating from ‘very easy’ to ‘very difficult’
guestions such as: “How easy is it for you personally to take action to stop or slow climate
change?” The mean of this subscale is M = 3.34 (SD = 0.49). The items of this subscale and how

they compare to one another can be seen in Fig. 2 in Appendix 3.

Climate change risk perceptions

Climate change risk perceptions has 6 items, constructed based on literature that measures risk
perception through perceived severity and perceived harm (Slovic, 1987). Thus, there are two
subscales within climate change risk perceptions. The perceived severity of climate change risks
is measured by 4 items which determine how serious of a threat climate change is to the
participant personally, to the people in their nation, to people worldwide and to the natural
environment. This threat is rated on a 5-point Likert scale from ‘not very serious at all’ to ‘a very
serious threat.” The Cronbach’s Alpha for this scale is a = .89. The mean of this subscale is M =
3.99 (SD = 0.91). The items of this subscale are compared in Fig. 3 in Appendix 3. Perceived
harm is the second subscale, which is measured by 2 items determining to what extent the

participant deems it likely that they will be personally harmed by climate change in their
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lifetime, as well as the likelihood of people around them being harmed by climate change in
their lifetimes. The Cronbach’s Alpha for this scale is a = .78. The mean of this subscale is M =

4.17 (SD = 0.77).

Climate change informedness

Climate change informedness consists of 8 items and contains two subscales: perceived
informedness and frequency of information sourcing regarding climate change. Perceived
informedness is a single, self-reported item determined by asking participants: “How informed
are you about climate change? Rate on a 5-point Likert scale from ‘Not informed at all’ to ‘Very
informed.’ The mean of this subscale is M = 2.91 (SD = 0.87). As this is a single item, Cronbach’s

alpha cannot be provided.

The second subscale, frequency of information sourcing, provides an indication of which
climate change information sources are mostly used in these areas, and how frequently these
are consulted comparatively (Fig. 4). Frequency of information sourcing contains 7 items and
asks participants how frequently they get climate change information from sources such as
books, TV, radio, social media, etc. on a 5-point Likert scale from ‘never’ to ‘very often.” The

mean of this subscale is M = 2.44 (SD = 0.66). This scale has a Cronbach’s Alpha of a = .68.
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Climate change beliefs

This measure consists of two subscales: causal beliefs and impact knowledge. Causal beliefs are
measured through a four-item measure determining what participants think the causes of
climate change are, with the given options of ‘natural processes,” ‘human activities,” or ‘God.’
The mean scores for causal beliefs can be seen in Fig. 5 in Appendix 3. ‘Causal beliefs has been
excluded from mean climate change beliefs, as the result is a dummy variable that measures
whether participants were able to select ‘human activities’ as (one of) the main cause(s) of
climate change. This binary subscale had a mean of M =0.74 (SD = 0.44). However, this subscale
cannot be combined with impact beliefs, which is on a 5-point Likert scale. As it is important to
measure the perceptions of environmental impact in detail, it was decided to not reduce
impact beliefs down to a binary measure in order to combine the two subscales. Thus, the
results for climate change beliefs solely reflect climate change impact beliefs. The effect of
causal beliefs is excluded from the climate change beliefs predictor, but the individual effect

can still be seen in the regression model that shows the impact of the individual subscales.

The second subscale, impact beliefs, consists of 12 items, and asks the question: “In your
experience living at Lake Victoria, how do you think each of the following issues have changed
in recent years?” Several environmental issues are listed, including heat, rainfall, and floods, to
be rated on a 5-point Likert scale from ‘much less’ to ‘much more.” The item that most
participants perceived to have changed in recent years is heat. The mean of this subscale is M =
3.24 (SD = 0.7), and this scale has a Cronbach’s Alpha of a = .75. Impact beliefs regarding the

perceptions of the various environmental changes are shown in Fig. 6 in Appendix 3.
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Social norms

Social norms for environmental concern consists of 7 items, measured by two subscales:
descriptive and prescriptive social norms regarding climate change. Descriptive social norms
includes questions such as “How often do people you know talk about climate change?” Rate
on a 5-point Likert scale from ‘never’ to ‘very often.” The mean of this subscale is M = 2.75 (SD =
0.71). Prescriptive social norms are measured through 5 items such as “Most people around me
expect me to be concerned about the environment.” Rate on a 5-point Likert scale from
‘strongly disagree’ to ‘strongly agree.” The mean of this subscale is M = 3.97 (SD = 0.57). The
Cronbach’s Alpha for this scale was < .6, and therefore the reversed questions were removed
(e.g., “I would be embarrassed to identify myself publicly as someone that is concerned about
the environment.”). Removing these two items resulted in a Cronbach’s Alpha of a = .67. The
results for the prescriptive versus the descriptive social norms can be found in Fig. 7 in the

Appendix.

Place attachment

Place attachment counts 17 items and is based on the measures of place dependence and place
identity, derived from a verified scale by Adewale et al. (2020). The first 6 items in the scale are
related to place identity. This includes questions such as: “I prefer this place to any other
place.” Responses are recorded on a 5-point Likert scale ranging from “strongly disagree” to

“strongly agree. The mean of this subscale is M = 3.69 (SD = 0.83). The levels of place
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attachment versus the levels of place identity for East Africans can be seen in Fig. 8 in the

Appendix. The Cronbach’s Alpha of this subscale is a = .79

The remaining 11 items of the place attachment scale are related to place dependence. This
includes questions such as: “I feel secure in this place.” The mean of this subscale is M = 3.97
(SD = 0.68). The Cronbach’s Alpha of this subscale is a = .92. It should be noted that the
Cronbach’s Alpha for the entire place attachment scale, disregarding the individual subscales,
was very high (a = .93). It is therefore not methodologically necessary to split them up into
subscales. However, due to the conflicting results found in prior research for a number of the
selected variables in this study, examining the effects of the individual subscale elements was
considered critical for the deeper understanding of the relationships between

sociopsychological determinants of climate change action and risk perceptions.

Data analysis

To analyze the data, a hierarchical multiple regression method was chosen. Three separate
regression models were conducted for both dependent variables (climate change action and
climate change risk perceptions). This was done in order to show to what extent
sociodemographics can explain climate change action and risk perceptions, and to consequently
show the additional variance explained by the predictors. The subscales are included to gain a
deeper understanding as to how the predictors affected climate change action and risk

perceptions in this way.
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The first regression model includes the effect of relevant socio-demographic characteristics,
such as age, gender, and level of education. To create the second regression model, which is
used to answer the hypotheses, the means per participant for each subscale in each measure
have been combined into one single variable (e.g., mean perceived severity & mean perceived
harm becomes risk perceptions). The model thus includes the means per participant of climate
change risk perceptions, climate change informedness, climate change beliefs, social norms,

and place attachment.

Model 3 includes the individual effects of the subordinate scales used to form each
independent variable in Model 2, to provide additional insight into how the various dimensions
within the variables tested interact with climate change action and risk perceptions. These 3
regression models have therefore been conducted for both climate change action and climate

change risk perceptions and can be found in Table 1 and 2.

RESULTS

Testing the effects of the predictors

A hierarchical multiple regression analysis was used to evaluate to what extent
sociodemographics, total climate change informedness, climate change beliefs, social norms,
and place attachment can explain and predict climate change risk perceptions, as well as how
all factors influence climate change action. Starting with a baseline model, the influence of
relevant socio-demographic characteristics is presented in model 1. The effects of total climate

change informedness, beliefs, social norms and place attachment on climate change action and
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risk perceptions can be seen in model 2. Results from model 3 show the individual effects of the
subordinate categories within the independent variables of risk perceptions, informedness,

beliefs, social norms, and place attachment.

The effects of the predictors on climate change action

The three models representing the results for the effects of the predictors on climate change
action can be found in Table 2 below. Results from model 1 show that gender, age, and level of
education are all significant predictors of climate change action, with a strong positive effect
found for education levels. A moderately significant negative effect was found for gender.
These sociodemographic characteristics explain a total of 3.2% of the variance in climate

change action (F(3, 1080) = 12.809, p < 0.001, Adj. R2 =.032).

The results from model 2 indicated that the independent variables tested explained 9.6% of the
variance in climate change action (F(8, 1060) = 15.107, p <0.001, Adj. R2 =.096). Social norms
had the most significant (positive) effect on climate change action (r (1067) = .181, p = <
0.001)(H6). Climate change risk perceptions (r (1067) = .106, p = < 0.01)(H1) are shown to have
had a moderately significant positive influence on climate change action. Place attachment (r
(1067) = .075, p = < 0.05)(H8) had a weak significant effect on climate change action. Climate
change informedness (r (1067) = .027, p = .739)(H2) and climate change (impact) beliefs (r

(1067) = .046, p = .147)(H4) did not significantly impact climate change action.

Model 3 shows that the subordinate scales that form place attachment and risk perceptions do
not individually significantly impact climate change action. However, prescriptive (r (1057) =

.181, p =< 0.001), and descriptive social norms (r (1057) = .141, p = < 0.001) were both found to
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have a highly significant positive effect on climate change action. It should be noted that causal
beliefs, although excluded from climate change beliefs, also had a highly significant positive

effect on climate change action (r (1057) =.168, p = < 0.001).
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Table 2. Climate change action model results

Independent variables Model 1 Model 2 Model 3
Gender -.101** -.083** -.058*
Age .074* .005 -.007
Level of education 149%** 118%** .074*
Perceived informedness - - -.033
Frequency of information sourcing - - .024
Total informedness - .027 -

Causal beliefs - - .168%**
Impact beliefs - - .021
Total (impact) beliefs - .046 -
Descriptive social norms - - 147 %%*
Prescriptive social norms - - 181%**
Total social norms - 181%*** -

Place identity - - .070
Place dependence - - .025
Total place attachment - .075* -
Perceived severity - - .036
Perceived harm - - .029
Total risk perceptions - .106** -

N 1084 1069 1059
Adj. R2 .032 .096 135

R2 change .034 .102 .145
Fchange 12.809 15.107 13.677

Dependent variable: Climate change action. Values represent standardized coefficients.

(n.s. = not significant) *p < 0.05, **p < 0.01, ***p < 0.001
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The effects of the predictors on climate change risk perceptions

Results from model 1 show that gender, age, and level of education are all highly significant
predictors, explaining a total of 4.9% of the variance in climate change risk perceptions (F(3,
1080) = 19.794, p < 0.001, Adj. R2 = .049). Results from model 2 indicated that the independent
variables tested explained 14.4% of the variance in climate change risk perceptions (F(7, 1061)

= 26.593, p < 0.001, Adj. R2 = .144).

Climate change (impact) beliefs (r (1067) = .249, p = < 0.001)(H5) had the strongest effect on
risk perceptions. Social norms (r (1067) = .098, p = < 0.01)(H7) and climate change informedness
(r (1067) = .101, p = < 0.01)(H3) had a moderately significant positive influence on climate
change risk perceptions, whereas place attachment (r (1067) = .057, p = 0.052)(H9) did not have

a significant effect on risk perceptions.

The diminished effect of place attachment on risk perceptions is explained in part through the
results of the subscales shown in model 3. Model 3 shows that where place identity had a
moderately significant negative effect on climate change risk perceptions (r (1057) =-.129, p =<
0.01), place dependence had a highly significant positive effect (r (1057) = .199, p = < 0.001.
Both causal beliefs (r (1057) = .145, p = < 0.001) and impact beliefs (r (1057) = .206, p = < 0.001)
had a highly significant positive effect on climate change risk perceptions. Descriptive social
norms (r (1057) = .127, p = < 0.001), are also found to have had a highly significant positive

effect on risk perceptions, whereas prescriptive norms did not have a significant effect.
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Table 3. Climate change risk perceptions model results

Independent variables Model 1 Model 2 Model 3
Gender - 103%** -.088** -.084**
Age 183 ** .099** .075*
Level of education A17%x* .041 .029
Perceived informedness - - .072*
Frequency of information sourcing - - -.013
Total informedness - 101%** -

Causal beliefs - - 145%**
Impact beliefs - - .206%**
Total (impact) beliefs - 249%** -
Descriptive social norms - - 27%%*
Prescriptive social norms - - .056
Total social norms - .098%** -

Place identity - - -.129%**
Place dependence - - .199%**
Total place attachment - .057 -

N 1084 1069 1059
Adj. R2 .049 144 .175
Adj. R2 change .052 .149 .183
Fchange 19.794 26.593 21.339

Dependent variable: Climate change risk perceptions. Values represent standardized coefficients.

(n.s. = not significant) *p < 0.05, **p < 0.01, ***p < 0.001
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DISCUSSION

This study has tested the effect of climate change risk perceptions on climate action, as well as
the effect of climate change informedness, climate change beliefs, social norms, and place
attachment, on both climate change action and climate change risk perceptions in East Africa.
This was done with the aim of improving our understanding of the determinants and
perceptions of climate change risk and action in East Africa, which is needed to improve climate

change risk communication.

Climate change risk perceptions were shown to have had a moderately significant positive
influence on climate change action. This supports the hypotheses in prior research by
Leiserowitz (2006) and Smith & Mayer (2018), in that higher climate change risk perception
leads to more personal action. The results of this study also showed that climate change
informedness did not lead directly to individual climate action, in consensus with research by
Schultz (2011). This can be partially attributed to the quality and accessibility of climate change
information in East Africa, as the mean perceived informedness and mean frequency of
information sourcing were relatively low in this study. Climate change impact beliefs also did
not directly lead to individual climate action, in contrast to research by Jaeger et al. (1993). This
means that perceiving more environmental impacts of climate change did not result in
participants taking climate action. This could be attributed to causal beliefs, which significantly
positively affected climate change action. This entails that being able to identify human
activities as (one of) the main cause(s) of climate change did lead to taking more individual

action. This is in consensus with existing research, which states that accurate beliefs about the
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causes of climate change is an important determinant of behavioral intentions and support for
climate policies (Tobler et al., 2012). A lack of accurate causal beliefs could therefore explain
why the effect of impact beliefs was insignificant in this study, as one can perceive
environmental changes, but if attributed to the incorrect causes, taking individual climate

action becomes irrelevant.

A highly significant positive relationship was found for the effect of social norms on climate
change action. This result supports the research from Steynor et al. (2021), which found the
same effect across East Africa. Both descriptive and prescriptive norms had a highly significant
effect. The effect of place attachment on climate change action, although having lower
significance, is still a positive one. This means that East Africans that feel more dependent and
emotionally connected to the place where they live, take more climate action. This result
supports the research by Scannell & Gifford (2013). Place dependence and place identity were

individually insignificant in their effect on climate change action.

When examining the results of the predictors on climate change risk perceptions, a moderately
significant positive relationship was found between climate change informedness and risk
perceptions. The logical conclusion would also be that more informedness on the topic would
lead to perceiving more risk. Notably, when examining the effect of the subscales, even though
the effect of the frequency with which climate change information is sourced was insignificant,
the direction of the relationship was negative. This indicates that the quality of such climate
change information may also be problematic in the perceptions of climate change risk. The self-
reported measure for perceived informedness on climate change had a significant positive

effect on climate change risk perceptions. This means that participants that perceived
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themselves to be more informed about climate change, perceived more climate change risk.

This is in consensus with the research by Kellstedt et al. (2008).

Climate change risk perceptions are highly positively affected by both causal and impact beliefs,
which supports the conclusions from the climate change risk perception model by van der
Linden (2015). This indicates that the cognitive processes and understanding of climate change
and its impacts do influence the way climate risk is perceived but does not necessarily lead to
taking climate action. Climate change communication campaigns should therefore inform East
African people of the appropriate causes and impacts of climate change in order to increase

climate change risk perceptions, which consequently leads to more individual action.

Climate change risk perceptions were also moderately positively affected by social norms, and
when examining the effects of the subscales, solely descriptive social norms were significant.
This means that participants that perceived more frequent mention of climate change and
climate change action in their social circles perceived more climate change risk. Considering
that talking with friends, family and colleagues was also the most popular item among the
climate change information sources, this indicates socio-cultural influences are deeply
engrained in the way climate change risk is perceived. This is in consensus with the research

from van der Linden (2015).

When examining the effects of the measures within place attachment on climate change risk
perceptions, place dependence and place identity do not appear to measure the same
construct. The effect of total place attachment (the combination of the subscales) was

insignificant on climate change risk perceptions, in contrast to research by Swapan & Sadeque
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(2021). However, when examining the effect of the subscales, place dependence had a
significantly positive effect on risk perceptions, whereas place identity had a significantly
negative effect on risk perceptions. This indicates that participants that had developed a strong
sense of personal identity in relation to the place where they live, perceived climate change
risks to be lower. In contrast, participants that relied more on the practical needs and
emotional well-being provided by the place where they live, perceived climate change risks to
be higher. This result also shows that place attachment should not be measured as a singular
construct, considering that its effects are somewhat diminished in this study due to the
subscales within place attachment having opposing effects on risk perceptions. This could be
part of the reason why current research on the effects of place attachment on environmental
psychographics such as risk perceptions remains inconclusive (Bonaiuto et al., 2016), as not all

studies account for the effects of place identity and place dependence individually.

The regression models used to answer the hypotheses in this study fit the data for climate
change risk perception better than it did for climate change action. However, it became
apparent that there is some overlap in the determinants of climate change risk perceptions and
climate change action. Both climate change risk perceptions and climate change action were
significantly positively affected by social norms. Although all four predictors tested in this study
had a significant positive effect on climate change risk perceptions, this was not the case for
climate change action. The amount of variance explained for both dependent variables was
relatively low, which is in consensus with prior research, as we do not yet know all the factors

that affect risk perceptions and climate action (Van der Linden, 2015;). This can be attributed to
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many factors, including the complexity of the perceptions of climate change and the complexity

of climate change as a global problem.

Limitations and future research

Considering the data for this study had already been obtained, several measures did not include
all variables that could have been relevant according to the literature review. For example,
measuring cause, impact, and response beliefs on the same scale could have contributed to a
more complete understanding of climate change beliefs for East Africans. The level of explained
variance could also be improved by including a more expansive section on a broader range of
sociodemographics and socio-cultural influences. Climate change action is partially measured in
this study through factors that relate to a person's frequency of engagement with more
common (or typical) types and levels of mitigation and adaptation behaviors in that specific
region. However, neither this measure nor the predictors sufficiently account for the specific
attitudes, values and motivations affecting individual climate change action and risk
perceptions. Expanding the model by including skepticism, as well as self-enhancing and self-
transcending value pathways as shown in prior research could provide a more complete
understanding of why we behave the way we do when it comes to climate change action.
Considering the significant effects of causal beliefs on both climate change risk perceptions and
action, examining the role that religion plays in the perceptions of climate change is clearly
important in fully understanding its effect. The effect of religion in the perceptions of climate
change and its causes, impacts and solutions is not sufficiently accounted for in this study,

particularly considering its level of importance in this region (Tarusarira, 2017). Further
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research is therefore required to better understand the impacts of religion, as well as other
variables that may be relevant within the sociocultural dimension in this region, on climate

change risk perceptions and climate action.

Implications

Theoretical implications

The insights gathered from this research expand the theoretical understanding of the
underlying sociopsychological determinants that influence how East Africans perceive climate
change risk and action. The results from this study indicated that the cognitive processes and
understanding of climate change and its impacts do influence the way climate risk is perceived
but does not necessarily lead to taking climate action. Climate change informedness is an
extension to van der Lindens (2015) model, as it significantly impacted climate change risk
perceptions. The results of this study regarding the role of place attachment shows that this is a
multidimensional construct and suggest that place identity and place dependence have
opposing effects on climate change risk perceptions. In addition, causal beliefs are an important
consideration in climate change action, as well as risk perceptions. Those that can identify
human activities as a main cause of climate change are significantly more likely to take and
believe in climate change action. Since praying is considered the most popular climate change
action, it can be assumed that the public lacks the information needed to make a clear
distinction between the role of religion and the role of human activities on the effects of

climate change. This assumption is thus recommended for further study.
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Societal implications

Climate change action, as well as risk perceptions, are strongly influenced particularly by social
norms. To stimulate pro-environmental responses, social norms should therefore be examined
more closely. Thus, when designing a campaign to inform East Africans about the risks and
impacts of climate change, taking a social norms-centered approach can be an effective way of
spreading the information as well as stimulating climate change action (Fielding & Louis, 2020).
Promoting pro-environmental social norms on the radio and in social circles can be an effective
way to reach a large audience, as these are the most used methods by East Africans to gather
climate change information. Doing so can, in turn, aid the public sector, NGO’s and businesses
in increasing local coping capacity by taking a bottom-up approach to climate change risk

management.

Targeting religious communities with this approach could be helpful, as many participants pray
to God for help was the most frequently chosen method of climate action in this study, as seen
in the measure for climate change action. Even though the specific role of religion in climate
change risk perceptions and action still requires further research, an informative campaign
could potentially guide East Africans to rather take their fate into their own hands, and to act as
stewards of the Earth. Van Valkengoed et al. (2022) provide a framework that provides specific
intervention strategies attributed to key determinants of climate change behavior. For risk
perceptions, the intervention strategy is to provide information regarding the consequences of
environmental problems. This is supported by the fact that impact beliefs was the most
significant and largest predictor of climate change risk perceptions in this study. Descriptive

norms can be addressed by providing social comparison feedback and dynamic norm
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information. Van Valkengoed et al. (2022) state that perceptions of the descriptive norm can be
changed through social comparison feedback, which compares one’s own behavior or
performance to the behavior or performance of others, such as the neighborhood average. Van
Valkengoed et al. (2022) also note that targeting people’s perceptions of descriptive norms is
most likely to be effective if a large group of people is already engaging in the behavior. If the
behavior is not normative yet, dynamic norm information may be more effective: information
that indicates that an increasing number of people are changing their behavior. While this study
provides useful intervention strategies based on literature, it does not account for the dual
pathway to climate change action, as suggested by Steynor et al. (2021). It could thus be useful
to research intervention strategies per pathway, which differ depending on whether the

participant shows predominantly self-ascending values or self-transcending values.

CONCLUSION

This study showed that from the selected predictors, social norms had the biggest impact on
taking climate action, and impact beliefs had the biggest impact on climate change risk
perceptions in East Africa. The selected predictors explained 9.6% of the variance in climate
change action and 14.4% of the variance in climate change risk perceptions. The effect of
climate change risk perceptions on climate change action was moderately significant, in
consensus with existing research. The effects of climate change informedness and climate
change impact beliefs on climate change action were not significant. Notably, the effect of
causal beliefs, being the ability to identify human activities as (one of) the main cause(s) of
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climate change, on climate change action was found to be highly significant. The effects of both
descriptive and prescriptive norms had a highly significant effect on climate change action.
Place attachment was also found to have a positive effect on climate change action. Climate
change risk perceptions were moderately positively affected by climate change informedness
and social norms. The subscales that showed individual significance within these relationships
were the self-reported measure of perceived informedness, as well as specifically descriptive
social norms. Climate change risk perceptions were most significantly affected by climate
change beliefs. Both causal and impact beliefs had a highly significant positive effect on risk
perceptions. No significant effect was found for place attachment. However, the subscales
show a significant negative relationship between place identity and risk perceptions, and a
positive relationship between place dependence and risk perceptions. The opposing effects of
the subscales suggest a reason why existing research remains inconclusive about the effects of
place attachment. The implications of the results are that there clearly exists a need for
intervention, to ensure reliable, easily accessible climate change information for any business,
government body or NGO to effectively communicate about climate change in East Africa. This
research suggests an initiative to launch an informative communication campaign, designed
around the instillment of pro-environmental descriptive and prescriptive social norms regarding
individual and community-based adaptation and mitigation strategies. This way, a bottom-up,
inclusive approach to climate change risk management is taken through empowering

individuals in Africa with the information needed to increase their adaptive capacity.
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APPENDIX 1: CLIMATE CHANGE RISK PERCEPTION SURVEY FROM MECCA PROJECT

Climate Change Risk Perception Survey

Item

Intro 1 Introduction
You are mvited fo take part i this study of climate change perceptions at Lake Victonia. This survey was developad by resaarchers from the University of
Bergen (Morway), Utrecht Undversity (MNetherlands), Potsdam Institute for Climate Impact Research (Genmany), and the University of MNottingham (United
Kingdom) and in collaboration with TAFIRI (Tanzamia), KMFRI (Kenya) and NaFIRRI (Uganda). The purpose of the survey is to get an understanding of how
people at Lake Victora view climate chanze and other related iszues.

Intro 2 Participation
Vour participation i this survey imterview 1s complately vohmtary. You can quit at any time without providing any rezson and without any penalty. Your
contribution to the study 1= very valuable to us and we graatly appreciats your time taken to complete this intervisw. We estimate that it will take between 30-
40 mirmitas to complete the intervdew: Tha questions will be read out to you by the interviawer and cards will ba chown to vou to choosa vour answers. Soma
of the questions require littls fime to complsts, wiils other quastions might naed more carsful consideration. Plaase fes] free fo skip questions you do not faal
comfortable answening, Vou can also ack the interiawer to clanify or explam quastions you find unclaar befors providing an anewer, Your answers will ba
recorded by the mterviewsr. Please note that the data you provide will only be usad for scientific purposss, including presentations at academic confarences or
publications m seientific journals.

Intro 3 Data Protection
Evervthing vou say in this imterview will be confidential and completely anonymous. This means that we will not ask for your name, date of birth, or any
other persenal information that can be fraced to vou by us or a third party. Your answers will be shared betwesn the research team m Norway, Germany,
the Metharlands, and the United Kingdom. The data will be sacurely stored in encrypted datzbases i accordance with the Furopean Union General Data
Protection Regulation and Parsonal Data Act. Only completaly anonymized data may later be shared with other researchars. At the end of the interview; you
will be provided with a link to our website where vou can find additional information about the project as well as contact information to request reports and
publications from the project if neaded.

Conzent Informed conzent
Do you have any questions about the survey interview? [Interviewsr, please take vour time to answer awy questions related to the survey by the participants
befors you proceed]. If you are satisfied with the mformation that you have raceived about this stedy and you are willing to participate, I will ick the *yas’
option with vour permiszion before starting the mterview. If you do not want to participate, we will end the mterview now.
Tes IBE

51 Section 119

Al This survey has 9 sections. We will start with some general questions.
What is your gender? [[¥ote o mterviewer: Do not read out eptions, ask and record. For clarity purposs, you should ask the participant to confirm the option
you obearved and record on the tablet].
Man | Woman

A7 What is your zge (m vaars)?

A3 What is your nationality T
Kanyan [ Uzandan [ Tanzamian | Other (please spacify)

Ad How long have vou been living hera (in years)?

AS What do veou de for a Iiving?

A& How long have vou been deing this {m vears)?

AT What 15 the highest level of education that you have achieved?
Mo formal Primary Secondary Collega Bachelor! First | Postgraduate Other (pleasa spacify)
education Polytachnic degres (Masters PhD)

2 Section 219

El We now start with the szcond section out of . What is the first thing that comes to muind when vou think of envir tal problems?

B2 In your expenence living at Lake Vietoria, how do you think sach of the following 15zues have changed in recent vears? [Interviewer uze Card 1 for options,
pleaze note that thesa could be changes in durstion, miensity, mumber of reportad cases, amount, or frequancy of securrence ste ]
Tuch lazz [Lesz [ Mo change [More [ Much more

Bla Haat (outsida temperatures dunng tha day)

Blb Amount of rainfall

Elc Dhration of rainfall

B2d Floodmz

Ele Thumderstorms

B2f Air pollution, e.g., dust and fog

Blg Littering (solid wastes)

Blh Traffic jams

EBli Coastal erozion

B3 Sea level

Blk Crime

B2l HNoize pollubon

B3 Hava vou ever hazrd the tarm *climate change™? [Tntarviewsr: If yes, go to B4 If no, proceed with saction H]
Yes | Mo

B4 How mformed are you zbout climate change? [Use Card 2 for options].
Not informed at all | Mot very mformed B hat mformed [ Informed [ Very mformed

BS What doas tha term ‘climate change’ mean to you’ [Pleass racord the respondent’s answer as accurately verbatim as possible].

Bb How do you feel about climate change? [Plsasa racord the respondent’s answer as accurately/verbatim as pos=ibla].




53 Section 39

Cl In thas third section, we would like to 2sk vou sbout the souress of vour information about climate changa.
Howr often do you get information about climate change from the followmg sources” [Use Card 3 to mdicate a rasponse].
HNever | Rarely | Sometimes | Often | Very often
Televizion
Fadio
Onlime and print newspapars
Social media

Bocks, joumals and magazmes

Talking with friends, fanuly, and colleagnes

Workshops, maetmgs and conferances

e e g je
= e EA W A s

Other (pleaze specify)

84 Section 49
D1 Ne now start with section 4. Which of the followmng do you think 15 2 mam cause of climate change (=2lect one or more options)?
Matural processes [ Human activities [ Geod [ Other (pleaza specify)
D2 Hava vou ever exparienced climate changa?
ez | Mo
Q45 If yes, pleasa describe your sxpenance m a few words. [Interviewar, please enter the respondent’s answer as zccurately verbatim as poszible].
85 Section 59
El We are now at section 5. How often do people you kmow, and others around you, talk about climate change? [Us= Card 3 for ophons].
Hever [ Rarely [ Sometimas [ Often | Very often
E2 How many people around you have done something or are trymg to do semething to address climate changa? [Use Card 4 for options].
Mo one around ma ‘ L few people around ma ‘ Many people around me | Very many people | Almost all the paople around me
around me
E3 To what extent do you agres with the followms statemants? [Use Card 5 for eptions].
Strongly disagres Dizagree HNeither agree nor Azrae Strongly azree
‘ disagres ‘ |
Eia Concemn about the envirommant 1= an moportant aspect of who T am.
Eib I would be embarrassed to identify nuyzelf publicly 2= someone whe 13 concemed about the snvironment.
Eje Most people around me expect me to be concemed about the snvironment.
Eid Caoncem about the envirommeant 1= an mportant part of my culture.
Eja Most peopla around me baliava that elimata changs 1= 2 form of pumishment by God for people’s sms.
B Section 6/9
Fl We are now at section §. We would hike to ask about your perceptions of climate change n=ks.
How zarious a threat is elimate change to... [Show card 6 for options].
No serious threat at all | Somewhat serious threat | Moderate thraat [ Serious threat | Very serious threat
Fla You personally?
Flk The pacple of KenyvaUganda Tanzania?
Fle Humanity as 3 whole?
Fld Tha natural environment?
F2 Hoor liksly do you thmk it 1= that yvou will persenally be harmed by climate change m your lifetime? [Show Card 7 for ophions].
Very unlikely ‘ Unlikely Maither wlikely nor ‘ Likely | Very Likely
likely
F3 Howr liksly do you thmk it 1= that people here will be harmed by climate change within your lifstime? [Show Card 7 for options].
Very unlikely TUnhksly HNaither imlikely nor Lakaly Very likely
‘ likely
F4 When vou think about climate chanpe, how strongly do vou fael sach of the following emotions? [Show Card 3 for options].
Mot atall [ Al [ Somewhat [ Strongly [ Very strongly
Fiz Amger
Fdb Sadness
Fic Fear
Fdd Indifferance
Fie Happmess
Fif Worry
Fiz Hope
Fih Pride
87 Section 79
Gl Ne now start with section 7. Mest, we would like to know about the actions vou and the people hers are taking agamet climate chanze nsks,
Plzase name up o 3 things you think people hera can do to zddress the problems of climate change [Enter the respondent’s answers as accurately verbatim as
possibla].
G2 Howe often do you enzage in the following activities to deal with the problems of climate chanze” [Show Card 3 for options].
e [ Barely [ Somtimes [ Often [ Very often
a Mamtaming flood protection n homes
Glb Proper waste disposal
Gle Cold shower to cocl down m the heat
Gad Usza of fans and air conditioners
e Tamporary relocation to other arezs durmgz floods
2f Dredging of canals
2E Clearmg of gutters
Glh Trae plantmz
21 Farticipating in climate chanpe awaransss campaizns
2] Obeymg state environmental protection ragulations
Glk Praving to God for kelp
G3 Howr easy 1= 1t for you personally to take acfion to slow or stop climate change? [Uszs Card 9 for options].
Very sasy [ Easy [ Meither sasy nor difficult | Difficult [ Very difficult
€] Honwr easy 15 1t for people hare fo takes action together to slow or stop clumate change” [Show Card 9 for options].

Very sasy [ Easy [ Natther aasy nor difficult | Diffiealt [ Very difficult




To what extent do you feel parsonally responsible for taking achion on climata change? [Show Card 10a for ophions].

I feel no responsibality | [ feel 2 ittle responsibality | I fzel 2@ moderate leval of | I feel a lugh level of I fzel an extremely hizh level of responsibity
atall responsibility responsibility

[€5] To what extent do you think other pecple here feel responsibla for takang action on climate change? [Show Card 10% for options].
I feel no responsibility | [ feel 2 ittle responsibality | I fzel 2 moderate lovel of | I fael a lugh level of I fzel an extremaly hizh level of responsibility
at zll responsibility responsibility

G7 How confident are you that the state government can take action to effectively address climate change? [Show Card 11 for options].
Mot confident atall | Mot very confident [ Somewhat confident [ Confident [ Very confident

GE How confident are you that climate chanze can be stopped by human action? [Show Card 11 for optionz].
Mot confident at all | Mot very confident | Somewhat confident | Confidant | Very confident

5B Section 59

Hl We have arrrvad at section 3. In this section, we would likz to ask zbout your fealings and attachments to the place where you are living hare.
T what extent do you agree or dizagres with each of the followmg statemants7 [Bhow Card 3 for options).
Strengly disagres Dizagree HNaither agree nor Agree Strongly agrae

dizsagres

Hla I do mof want o laave thiz place

Hilb I grew up here

Hle I fzal deeply rooted in this place

Hld Thiz placa is the night place for achieving my goals

Hle I amn attached to tha place where I live

HI1f I prefir this place to any other place

Hlg Thiz placa says 2 lot about me

Hilh Thiz place enhances my personal image

Hli Thiz placa 1s a part of ma

H];j I have an emotional bond wath this place

Hilk I fzal secure in thiz place

HIl I musz this place when [ am not here

Hlm Thiz place means a lot to me

Hln I fzal that I belong hera

Hla I fzal at home hers

Hlp This plare 15 a good place to live

Hlg Thiz placa has some qualitiss that zre not at any other place

89 Section 9/

Il In this final section, we would like fo azk about vour zeneral wallbeing and lifs satisfaction.
In zeneral, how satizfied are yvou with your lifa? [Show Card 12 for options].
Very diszatizfied | Somawhat diszatizfied | Somewhat satisfiad | Very satisfiad

¥ I am now going to read out 3 stztements for vou to choose options that hest daseribe your situation.
Plezaze indicate for sach of the following 5 statements which 1s elosest to how you have been faeling in the last 2 weeks. [Show Card 13 for options).
At no time Somea of the time | Less than half | Half of the time | More than half of | Mozt of the All of the time

of the tume the ime time

I2a I have falt cheerful and m good spirits

kb I have felt calm and relaxed

I2e I have falt active and vigerous

12d I woka up feeling fesh and rested

I2= LIy daily life has been filled with thmgzs that interest me

I3 I am now going to read out additional 5 statements for vou to choose options that best descnibe vour aituztion.
In the past year, how often, if avar, hava you ar members of vour family experienced the following? [Show Card 3 for options].
Maver [ Rarely [ Somstimes [ Often [ Very often

I3a Mot having enouzh food to eat

I3k Mot having encugh claan water for home use

I3c Mot having medicimes or medical traatment when needad

I3d Mot having snough fuel to cock vour food

I3e Mot having enough cazh incoma

JE) Do vou have any obzervations or comments” [Note to interviewer: If ves, plaasze enter the respondent’s answer as aceurately verbatim zs possible, If no, and
survey.]
Vas [ e

Q46 [Mota to mterviewsr: If ves, plaase antsr the respondant’s answer as accuratelyvearbatim as possible]

051 This was the end of the survey. Please thank the participant for their fime and finish the interview
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APPENDIX 2: MEASURES

Climate change action

1. How often do you engage in the following activities to deal with the problems of climate change?

{Rate from ‘never’ to ‘very often’}

(1.1) Maintaining flood protection in homes

(1.2) Proper waste disposal

(1.3) Cold shower to cool down in the heat

(1.4) Use of fans and air conditioners

(1.5) Temporary relocation to other areas during floods

(1.6) Dredging of canals

(1.7) Clearing of gutters

(1.8) Tree planting

(1.9) Participating in climate change awareness campaigns

(1.10) Obeying state environmental protection regulations

(1.11) Praying to God for help

2. How easy is it for you personally to take action to slow or stop climate change? {Rate from

‘very easy’ to ‘very difficult’}

3. How easy is it for people here to take action together to slow or stop climate change? {Rate

from ‘very easy’ to ‘very difficult’}

4. To what extent do you feel personally responsible for taking action on climate change? {Rate

from ‘I feel no responsibility at all’ to ‘I feel an extremely high level of responsibility’}
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5. To what extent do you think other people here feel responsible for taking action on climate
change? {Rate from ‘They feel no responsibility at all’ to ‘They feel an extremely high level of

responsibility’}

6. How confident are you that the state government can take action to effectively address climate

change? {Rate from ‘not confident at all’ to ‘very confident’}

7. How confident are you that climate change can be stopped by human action? {Rate from ‘not

confident at all’ to ‘very confident’}

Climate change risk perception

e Perceived severity
1. How serious a threat is climate change to: {Rate from ‘not a serious threat at all’ to ‘very serious

threat’}

1.1 You personally?

1.2 The people of Kenya/Uganda/Tanzania?

1.3 Humanity as a whole?

1.4 The natural environment?

e Perceived harm

2. How likely do you think it is that you will personally be harmed by climate change in

your lifetime? {Rate from ‘very unlikely’ to ‘very likely’}

3. How likely do you think it is that people here will be harmed by climate change within

your lifetime? {Rate from ‘very unlikely’ to ‘very likely’}
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Climate change informedness

e Frequency of information sourcing
1. How often do you get information about climate change from the following sources? [Rate from

‘never’ to ‘very often’}

1.1 Television

1.2 Radio

1.3 Online and print newspapers

1.4 Social media

1.5 Books, journals, and magazines

1.6 Talking with friends, family, and colleagues

1.7 Workshops, meetings, and conferences

e Perceived informedness
2. How informed are you about climate change? {Rate from ‘Not informed at all’ to ‘Very

informed’}

Climate change beliefs

Causal beliefs
Which of the following do you think is a main cause of climate change (select one or more

options)? {Natural processes, Human activities, God, Other (please specify)}

Impact beliefs
2. In your experience living at Lake Victoria, how do you think each of the following issues have

changed in recent years? {Rate from ‘much less’ to ‘much more’}

2.1 Heat (outside temperatures during the day)

2.2 Amount of rainfall
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2.3 Duration of rainfall

2.4 Flooding

2.5 Thunderstorms

2.6 Air pollution, e.g., dust and fog

2.7 Littering (solid wastes)

2.8 Traffic jams

2.9 Coastal erosion

2.10 Sea level

2.11 Crime

2.12 Noise pollution

Social norms

e Descriptive social norms

1. How often do people you know, and others around you, talk about climate change? {'Never’ to
‘Often’}

2. How many people around you have done something or are trying to do something to address
climate change? {‘No one around me’ to ‘Almost all the people around me’}

e Prescriptive social norms

3. To what extent do you agree with the following statements? {‘Strongly disagree’ to ‘Strongly

agree’}

3.1 Concern about the environment is an important aspect of who | am.

3.2 Most people around me expect me to be concerned about the environment.

3.3 Concern about the environment is an important part of my culture.
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Place attachment

1. To what extent do you agree or disagree with each of the following statements? {Rate from

‘strongly disagree’ to ‘strongly agree’}

Place identity

1. | I do not want to leave this place

2 | I grew up here

3 | I feel deeply rooted in this place

4 | This place is the right place for achieving my goals

5 | lam attached to the place where | live

6 | | prefer this place to any other place

Place dependence

7 | This place says a lot about me

8 | This place enhances my personal image

9 | This place is a part of me

10 | I have an emotional bond with this place

11 | I feel secure in this place

12 | I miss this place when | am not here

13 | This place means a lot to me

14 | | feel that | belong here

15 | | feel at home here

16 | This place is a good place to live

17 | This place has some qualities that are not at any other place
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APPENDIX 3: DESCRIPTIVE STATISTICS - VISUALS

Figure 2: Climate change action: Personal and societal perceptions
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Figure 3: Climate change risk perceptions: Perceived severity
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Figure 4: Climate change informedness: information sourcing
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Figure 5: Climate change beliefs: Causal beliefs
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Figure 6: Climate change beliefs: Impact beliefs
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Figure 7: Social norms for environmental concern
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Figure 8: Place attachment: Place dependence and place identity
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