Int J Disaster Risk Sci (2021) 12:458-478
https://doi.org/10.1007/s13753-021-00345-7

) www.ijdrs.com
Check for

updates  www.springer.com/13753

ARTICLE

The Perception of Flood Risks: A Case Study of Babessi in Rural

Cameroon

Gertrud Buchenrieder' « Julian Brandl® - Azibo Roland Balgah*

Accepted: 12 March 2021 /Published online: 18 May 2021
© The Author(s) 2021

Abstract Although risk perception of natural hazards has
been identified as an important determinant for sound
policy design, there is limited empirical research on it in
developing countries. This article narrows the empirical
literature gap. It draws from Babessi, a rural town in the
Northwest Region of Cameroon. Babessi was hit by a
severe flash flood in 2012. The cross-disciplinary lens
applied here deciphers the complexity arising from flood
hazards, often embedded in contexts characterized by
poverty, a state that is constrained in disaster relief, and
market-based solutions being absent. Primary data were
collected via snowball sampling. Multinomial logistic
regression analysis suggests that individuals with leader-
ship functions, for example, heads of households, perceive
flood risk higher, probably due to their role as household
providers. We found that risk perception is linked to
location, which in turn is associated with religious affilia-
tion. Christians perceive floods riskier than Muslims
because the former traditionally reside at the foot of hills
and the latter uphill; rendering Muslims less exposed and
eventually less affected by floods. Finally, public disaster
relief appears to have built up trust and subsequently
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reduced risk perception, even if some victims remained
skeptical of state disaster relief. This indicates strong
potential benefits of public transfers for flood risk man-
agement in developing countries.

Keywords Flood disaster - Multinomial logistic
regression - Risk perception - Rural Cameroon

1 Introduction

Escalating natural hazards often cause enormous property
damage, thereby increasing victims’ vulnerability'. In the
last few decades, the number and volatility of extreme
natural hazards increased tremendously (CRED 2019;
Statista 2020). According to the Center for Research on the
Epidemiology of Disasters (CRED), the frequency of nat-
ural hazard-related disasters is on the rise, as is the damage
they cause (CRED 2019). Hydrometeorological hazards
alone accounted for 87% of all hazards, with floods rep-
resenting about 50% of all weather related hazards between
1995 and 2014 (Birkholz et al. 2014; World Bank 2014).

Economic losses due to natural hazards and disasters are
concentrated in high-income countries.” Nevertheless,

' An earlier version of this article has been published as a book
chapter by Buchenrieder et al. (2019). The chapter is part of the edited
volume “Risk - Thoughts on and into the Uncertain. Interdisciplinary
Negotiations of the Risk Phenomenon in the Light of Reflexive
Modernity”, in German language, published by Springer.

We would like to thank the anonymous reviewers for their careful
reading of our manuscript, their insightful comments and constructive
suggestions, which helped us to improve this article. All remaining
€ITOr'S are our own.

2 Countries with a gross national income per capita of less than or
equal to USD 12,235 (of 2016 value) are defined as developing
countries, above as high-income countries (OECD 2018).
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there is a general consensus that natural hazards are more
severe in developing countries, especially in terms of their
negative and largely irreversible impacts on livelihoods,
natural and physical resources, and ecosystems (Ahsan
2011; Fondo et al. 2018). Around 85% of the globally
affected population lives in developing countries and 47%
reside in rural areas (UN DESA 2015). In fact, over 90% of
the population in developing countries lives in rural areas
(UN DESA 2015). According to Lumbroso et al. (2016),
floods and droughts are the two natural hazards that have
had the largest humanitarian impacts in Africa over the past
30 years based on the number of people affected. However,
in the past decade, across Africa, floods have overtaken
droughts in terms of the number of people that they
impacted negatively (Lumbroso 2020). Kendon et al.
(2019) forecast many extreme outbreaks of intense rainfall
over the next 80 years across Africa, triggering devastating
floods with loss of property and life, displacement, and
disruptions of farming. They emphasize that intense rain-
falls that were forecasted to occur in a region every 30
years are more likely to happen every three to four years,
mainly due to climate change.

Flood risk perception affects risk management and,
therefore, determines whether risk management is suc-
cessful in reducing community vulnerability or not
(Bubeck et al. 2012). Although risk perception of natural
hazards has been an important topic for a few decades now,
there is still limited empirical research on flood risk per-
ception in sub-Saharan African countries and even less in
rural regions (Fondo et al. 2018). We contribute to closing
this research gap by examining risk perception among
victims of a flash flood in the rural town of Babessi in the
Northwest Region of Cameroon, which occurred on 9
September 2012.* The article attempts to answer the
question: What determines the flood risk perception of the
residents of a rural town in Cameroon who have been
disastrously hit several times by a flash flood? Justification
for place-based risk research arises from the fact that (1) no
two natural (flood) hazards are exactly the same; (2) flood
effects are influenced by regional and social context; and
(3) flood hazard management strategies should be context
adapted (Hisali et al. 2011; Fondo et al. 2018; Lechowska
2018). We approach the research with a cross-disciplinary
theoretical grounding. This approach recognizes the com-
plexity inherent to risk perception analyses.

Risk perception is considered as an individual and
intuitive assessment of the perceived risk of a hazard and
its often disastrous consequences in the context of limited
or uncertain information (Slovic 2000). Risk perception

3 We thus contribute to one of the priorities spelled out by the Sendai
Framework for Disaster Risk Reduction 2015-2030: understanding
disaster risk (UNISDR 2015, p. 14).

influences eventual response to the hazards (Peters and
Slovic 1996). Risk perception analysis thus reveals what
people perceive (awareness), why they perceive it that way
(dread®), and how (if at all) they will subsequently manage
the negative effects linked to the hazard (preparedness)
(Lave and Lave 1991; Wachinger et al. 2013). Lechowska
(2018) summarizes awareness, dread, and preparedness as
the “triangle” of risk perception. From a policy point of
view, risk perception and its influencing factors determine
the attitude (the level of preparedness for a flood) and the
possible behavior of potential victims when actually faced
with a flood (Gebrehiwot and van der Veen 2015).
According to Rogers and Prentice-Dunn (1997), risk per-
ception and the associated threat of pain and suffering
motivate people to take protective action. In addition,
knowledge of the factors affecting risk perception is pri-
mordial for more effective flood information and man-
agement strategies (Birkholz et al. 2014; Lechowska 2018).

The next section reviews the literature on risk perception
related to natural hazards and summarizes the cross-disci-
plinary theoretical grounding for risk perception research.
Importance is attached to clearly differentiate between
relevant terms in risk perception research, namely natural
hazard, disaster in a social context, risk, and risk percep-
tion. The comprehensive theoretical grounding is pertinent
for identifying and soundly interpreting factors affecting
risk perception. Section 3 highlights the study area and
discusses the materials and methods. The place-based risk
research is linked to the rural town of Babessi in Camer-
oon. This town has an increased risk of flash flooding’
because it is situated in the Ngoketunjia Division on the
Ndop Plain, a valley surrounded by a mountain chain
consisting of Bamenda Mountain and the Oku Massif.
Section 4, organized along the major paradigms theorizing
risk perception, presents and discusses the empirical
results. The final section concludes and summarizes limi-
tations of the research.

* In the context of risk perception research, some scholars (for
example, Lechowaska 2018), use the terms worry or fear instead of
dread. Kierkegaard (1991) distinguishes between fear and dread. Fear
is directed towards an external danger (object-related affect) and
dread is rather undirected or indeterminate. Obviously, the human
affect associated with the risk perception of a natural hazard can be
both, object-related and somewhat indeterminate.

5 A flash flood is defined as a “rapid inland flood due to intense
rainfall [...] with short duration” (CRED 2019, https://www.emdat.
be/explanatory-notes & https://emdat.be/glossary, accessed 5 Feb
2019).
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2 Natural Hazards, Disaster, Risk,
and Theoretical Grounding of Risk Perception

Natural hazards are natural, but hazards do not have a
disastrous impact without a social context. Risk is a
probabilistic measure of hazards, whereby meanwhile
socioeconomic factors are included in the objective risk
measure. Therefore, the nature of hazards is classified as
well as their social impact in the form of disasters. Risk
perception in the context of the occurrence of a hazard
captures the subjective evaluation of the hazard and the
resulting possible disaster. After having clarified this haz-
ard-disaster-risk perception continuum, the most prominent
theoretical paradigms underlying risk perception are
summarized.

2.1 From Natural Hazard to Disaster

In general, hazards are “threats to humans and what they
value” (Kates and Kasperson 1983, p. 7029; Slovic et al.
1985, p. 91). In other words, hazards are the threatening
events (Bradford et al. 2012). Based on their nature, haz-
ards can be further divided into (1) natural hazards, (2)
technological hazards, and (3) violence and war hazards.
This contribution focuses on natural hazards. There are
numerous, more general definitions of natural hazards. In
spite of disparities, they are generally conceived as
uncommon and extreme events of geophysical, atmo-
spheric, hydrological, or biological nature with the poten-
tial to cause harm (for example, loss of life) or loss (for
example, loss of property, economic disruption, and envi-
ronmental damage) (Benson and Clay 2004; Alexander
2009; UNISDR 2009; Bokwa 2013).

Natural hazards can be further classified on the basis of
their origin: (1) within earth such as earthquakes, (2) on
earth’s surface such as landslides and floods, and (3) above
the earth such as storms (Stillwell 1992). Another classi-
fication follows the time of occurrence, the speed of onset,
and the duration of the natural hazard (Bokwa 2013). Some
hazards can occur at any time of the year (for example,
tsunamis or thunderstorms) whereas others occur at a cer-
tain time of the year (for example, hurricanes). Hurricanes
for instance can be detected hours or days in advance.
However, earthquakes cannot be precisely forecasted. With
regard to the duration and impact, an earthquake may last
for seconds (but the aftershocks go on for weeks), and a
flood a few minutes or for weeks; both with effects that can
be of long duration (Middelmann 2007). Droughts differ
from other natural hazards due to their slow-onset and the
difficult determination of their end (Wilhite 2000). Natu-
rally, a drought simply means lack of rainfall (Neisi et al.
2020).

@ Springer

A natural hazard can lead to a disaster (Bokwa 2013).
However, there exists no generally agreed definition of
what constitutes a disaster (Alexander 2000; Smith 2013).
According to Sivakumar (2005), a natural hazard-related
disaster exists when a hazard leads to socioeconomic and/
or environmental calamitous consequences. The Munich
Reinsurance Company speaks of a disaster “if any property
is damaged and/or any person [is] sincerely affected (in-
jured, dead)” (Below et al. 2009, p. 3). The EM-DAT
under CRED defines a disaster as involving 10 or more
people being killed and/or 100 or more people being
affected and/or if the affected country/region declares a
state of emergency or is calling for international assistance
(CRED 2019). Similarly, UNISDR (2009, p. 9) outlines a
disaster as a “serious disruption of the functioning of a
community or a society involving widespread human,
material, economic or environmental losses and impacts,
which exceeds the ability of the affected community or
society to cope using its own resources.” Therefore, and
irrespective of consistency in definitions, a disaster seems
to only exist if the hazard results in some serious losses,
however defined.

2.2 Hazard versus Risk

What is risk? Are risks synonymous to hazards? Kates and
Kasperson (1983, p. 7029) distinguish hazard and risk as
follows: “A hazard [...] is a threat to people and what they
value (e.g., property, environment, future generations, etc.)
and a risk is a measure of hazards.” Risk can thus be
defined as the “probability of some adverse effect of a
hazard” (Short 1984, p. 711). Kron (2002, 2005) defines a
flood risk as follows: Flood risk = hazard x values x
vulnerability.

This more sophisticated definition portrays risk as the
intersection between a hazard, the exposure of people/as-
sets to the hazard, and the vulnerability of the people/assets
that are exposed (Birkholz et al. 2014). This definitional
approach is inherent to socioeconomic research in the field
of natural hazards. Sociological and behavioral research
considers risk as an inherent attribute of human decision
making (Bonf 1996; Birkmann 2013). Actions or events
(such as hazards) prompt decisions whose variability leads
to different consequences (Luhmann 1993). Consequently,
the decision-making process connotes taking a risk, for
instance when deciding to get or not to get prepared for a
natural hazard, possibly occurring in the future (Bonf
1996; Rogers and Prentice-Dunn 1997; Birkmann 2013;
Birkholz et al. 2014). In such a social system, the will-
ingness and capability to take a risk is also influenced by
the interaction between the potential disaster resulting from
a hazard (Bokwa 2013) and the individual, physical, and
social vulnerability of possible victims (Kron 2002, 2005).
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Thus, disaster victims not only face different probabilities
of experiencing adverse effects of a hazard but also display
different degrees of vulnerability. The concept of vulner-
ability has become particularly important within natural
hazard and disaster research because it encapsulates how
social contexts shape risk (Birkholz et al. 2014). The social
context of vulnerability interacts with the geographic
context to create “place vulnerability” (Rogers and Pren-
tice-Dunn 1997; Birkholz et al. 2014). This may lead to
varying decisions and thus to varying risk perceptions (and
vice versa). Definitions of “risk perception” must inevi-
tably draw from characterizations of risk itself (Birkholz
et al. 2014). Risk perception has achieved widespread
recognition in the general risk management literature
because “perceptions of risk and risk related behaviors
may amplify the social, political, and economic impact of
disasters well beyond their direct consequences” (Burns
and Slovic 2012, p.579). Furthermore, most people
include experiences, emotions, and feelings in their per-
ception of risk, producing a measure that relies on intuitive
risk judgements (Bradford et al. 2012).

2.3 Cross-Disciplinary Theoretical Grounding
of Risk Perception Research

Discourses on risk perception are fundamentally rooted in
the social sciences and psychology. Traditionally, risk
perception research investigates how individuals evaluate
(and react to) risks associated to a hazard (Luhmann 1993),
whereby a hazard can lead to a disaster when facilitated by
social context characteristics. Risk perception therefore
captures the subjective evaluation of the probability of the
occurrence of a certain calamity and the individual’s anx-
iousness with the consequences (Slovic 1987, 2000; Sjo-
berg et al. 2004; Bradford et al. 2012; Lechowska 2018).
This subjective assessment of risk depends on the type and
magnitude of risk faced, the individual’s vulnerability, the
social context, and psychological or cognitive attributes
such as former experience with the hazard in question
(Oltedal et al. 2004; Wachinger et al. 2013), the individ-
ual’s perceived capacity to take action, and the protective
response efficacy (Rogers and Prentice-Dunn 1997;
Groothmann and Reusswig 2006; Mertens et al. 2018).
Underlying risk perception is the process of collecting,
selecting, and interpreting signals about uncertain negative
impacts of hazards (Wachinger and Renn 2010).

The theoretical paradigms of risk (perception) research
can be broadly delimited along psychological, normative,
cultural, cognitive, and social constructions. In the fol-
lowing, prominent theoretical paradigms of risk perception
research are summarized. We follow here the call of Bir-
kholz et al. (2014) to re-examine and re-invigorate flood
risk perception research by more constructivist thinking.

This review structures the cross-disciplinary lens to risk
perception research adopted here, in order to uncover
parameters that often lie latent in disciplinary narratives.
They include: (1) mental models; (2) psychometric para-
digm; (3) orienting dispositions such as affects and
worldviews; (4) socioeconomic and demographic models;
(5) cultural theory; (6) trust-oriented concepts; (7) location
and experience-oriented concepts; and (8) the protection
motivation theory.

2.3.1 Mental Models and Risk Perception

Mental risk perception models capture how people think
about their particular hazard situation, what they know, and
what they (mis)perceive about the facts and processes
related to causation, damage, and mitigation of eventual
hazards (Peters and Slovic 1996). The mental model
approach reveals surprising insights. An interesting finding
is that people appear to deny the possible reoccurrence of a
hazard they experienced, saying it could not or would not
happen again. Also, when asked about what they know
about floods, they focused on the largest flood they had
experienced rather than on the most recent flood (Lave and
Lave 1991). Under such circumstances, those affected are
often reluctant to take precautionary measures. Instead of
concluding that people do not heed advice on mitigating
hazardous effects, the true reason may be ignorance,
fatalism, or a perceived lack of self-efficacy and measure-
efficacy (Rogers and Prentice-Dunn 1997; Mertens et al.
2018). The mental model approach is often supplemented
by demographic information. Education for instance may
influence how a hazard is perceived because it affects the
individual’s cognitive maps. Furthermore, education
influences how and which information is sought and how
knowledge is generated. Direct hazard experience may also
influence these cognitive maps (Lechowaska 2018). Mental
models are quite robust and have found solace in the
psychometric paradigm as well as in the concept on affect
and worldviews (Peters and Slovic 1996), further explained
in Sect. 2.3.2 and 2.3.3.

2.3.2 Psychometric Paradigm and Risk Perception

The psychometric paradigm, mainly driven by Fischhoff
et al. (1978) and Slovic (1987), depicts that risk is sub-
jectively perceived, whereby each individual is influenced
by a wide array of psychological, social, institutional, and
cultural factors (Sjoberg et al. 2004). Risk perception
research that is based on the psychometric paradigm
identified two factors, namely dread and novelty of the risk,
explaining a substantial part of the variation in risk per-
ception. A dread risk is defined by the extent of perceived
lack of control, feeling of dread, perceived catastrophic

@ Springer
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potential, and the inequitable distribution of risks. An
unknown, novel risk can be defined by the degree to which
a hazard is judged to be unobservable, unknown, new, and
delayed in producing harm (Fischhoff et al. 1978).

2.3.3 Affect and Worldviews as Orienting Dispositions
in Risk Perception

Peters and Slovic (1996) expand on the psychometric
paradigm by hypothesizing that risk perception also cor-
responds to worldviews and affect-laden imagery in terms
of orienting dispositions. Worldviews are defined as gen-
eralized attitudes toward the world and its social organi-
zation. Affect is an emotional impulse (for example, dread)
that is triggered by external events and/or internal psy-
chometric attributes. How a person feels about a hazard,
that is, his/her affective reaction, influences risk perception
(Raaijmakers et al. 2008).

Religion, education (knowledge), and information
influence worldviews and/or affect. Rogers and Prentice-
Dunn (1997) highlight information as a factor that initiates
cognitive mediating processes with regard to the possible
responses to the perceived risk. Messner and Meyer (2005)
claim those having little knowledge about causes of natural
hazards have a lower risk perception. The resulting orien-
tating disposition guides people in hazard situations and
influences their risk perception (Dake 1991, 1992). How-
ever, questions of ancestral belief (faith) and religious
perceptions are rarely addressed in the context of risk
perception, although some 6 billion people belong to a
religion. Yet, taking precautionary action is determined by
a wide variety of beliefs and practices (Schipper 2010).
Education in combination with information about risk
usually changes affect and worldviews and thus influences
risk perception (Raaijmakers et al. 2008).

2.3.4 Socioeconomics, Demography, and Gender in Risk
Perception

Socioeconomic aspects, such as owning rather than renting
a house or an apartment is usually connected with a higher
level of risk perception (Qasim et al. 2015) even if this
relationship cannot be generalized (Kellens et al. 2011).
The role of demographic factors (for example, age, edu-
cation) and gender in risk perception is also debated.
Empirical evidence suggests that demographic factors
influence risk perception (Peakcock et al. 2005; Bang 2008;
Botzen et al. 2009; Kellens et al. 2011; Yu et al. 2017) but
there is also evidence against it (Plapp and Werner 2006;
Bronfman et al. 2016). The uniqueness of many hazards
and the case-specificity emanating from place-based stud-
ies appear to generate contradicting empirical outcomes,
emphasizing the need for more empirical studies.

@ Springer

Income diversification has been identified as a major
risk reducing, ex ante strategy employed by the rural poor,
such as farmers and women in large parts of sub-Saharan
Africa (Seo 2010). However, as many of the income
sources of a diversified portfolio remain tied to the major
source of income and the well-being of the community, any
shock that hurts the major income source and the com-
munity can place the diversified income in jeopardy. Molua
(2011) states that a disaster that creates farm yield losses
and farmland damages can have devastating impacts on all
sources of income in Cameroon. Peacock et al. (2005)
found in their U.S. hurricane perception study that people
with low income and low educational attainment, women,
and ethnic minorities tended to perceive risk higher than
the opposite socioeconomic groups. There may be inter-
action effects between low education and low income,
between low education and specific ethnic groups, or
between low income and women. The emerging vulnerable
socioeconomic situation may make them more susceptible
to perceiving potential hazards as more perilous (Mertens
et al. 2018).

2.3.5 Culture, Social Construct, and Risk Perception

Culture and social construct explain how people perceive
and understand risk. Culture, for instance, provides socially
constructed myths about nature (Dake 1992). As mentioned
by Wildavsky and Dake (1990, p. 42), the cultural theory
of risk can “predict and explain what kind of people will
perceive which potential hazards to be how dangerous.”
According to the cultural theory, risk perception is related
to the way of life, which is linked to the “cultural bias” and
“social construct” of an individual (Oltedal et al. 2004).
Cultural biases are defined as shared values and beliefs,
that is, as worldviews corresponding to different patterns of
social relations. Cultural theory expects a “strain to con-
sistency” in individuals but recognizes that different cul-
tural biases may dominate different parts of people’s lives
(Johnson and Swedlow 2021). Grid and group are two
important dimensions for identifying social relations.
Johnson and Swedlow (2021) summarize that grid allows
to understand the extent to which relations are prescribed
(for example, by rank, role, and gender); and group the
extent to which relation patterns are bounded (for example,
us versus them). Social relations are defined as one of five
patterns of interpersonal relationships, namely hierarchical,
individualist, egalitarian, fatalist, and hermit, a zero grid
and group type (Dake 1991). However, the empirical
support for this theory has been surprisingly meager, and
even less from developing countries (Oltedal et al. 2004;
Johnson and Swedlow 2021). Social categories, for
instance, hierarchy in the form of prescribed leadership
positions (for example, elders, household heads) may
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perceive risk differently than other social categories. In
addition, the ambiguity regarding gender may be a conse-
quence of the phenomenon of “cross-cultural, cross-gender
reversal,” implying “an influence of gender on risk per-
ception [stemming] from cultural and social factors” (Le-
chowska 2018, p. 1353).

2.3.6 Trust and Risk Perception

Trust is a necessary prerequisite for dealing with hazards,
especially considering the limits of risk perception as a
function of awareness and preparedness (Lechowska 2018).
Oswald (1994) distinguishes five types of trust, among
them trust in friends (Freundschaftsvertrauen) and trust in
strangers (Fremdvertrauen). Trust in friends assumes
goodwill; this is not a necessary aspect when it comes to
trust in persons external to one’s own social construct. In
developing countries, trust based on friendship is often
observed among members of self-help and mutual aid
groups. State and local government authorities and other
potential sources of support and information are perceived
as outsiders. Nevertheless, it is plausible to assume that
trust based on friendship as well as trust in outsiders such
as public authorities is influencing risk perception, espe-
cially if own knowledge and information about the hazard
is low (Wachinger et al. 2013). The more knowledgeable
an individual is regarding the hazard risk, the more he/she
will make own decisions and rely less on others such as
friends and/or strangers (Siegrist and Cvetkovich 2000).

In the context of infrequently occurring hazards, how-
ever, people may depend more on information by persons
outside the own social construct. If trust in external sources
of support and information is weak, on the one hand,
individuals feel more at risk (Bronfman et al. 2016). A high
degree of trust, on the other hand, can lower risk perception
and reduce the intention to take own precautionary mea-
sures in light of possible future hazardous events (Paton
2008). Trust in authorities may thus potentially create a
false sense of safety (Lechowska 2018).

2.3.7 Location, Experience, and Risk Perception

Individuals may have had different hazard experiences that
may be linked to their place of living (Messner and Meyer
2005; Bradford et al. 2012; Yu et al. 2017). Peacock et al.
(2005) argue that location is an under-examined factor in
explaining risk perception. Wachinger et al. (2013) dis-
tinguish between “direct” and “indirect” hazard experi-
ences. A direct experience is, for example, seeing and
experiencing the hazardous event with one’s own eyes.
Indirect experience is external, for example, hearing of an
event through the media or other people. However, having
been living (for a longer period) in a (natural) disaster zone

and having direct experience is claimed to be one of the
most important factors of risk perception (Bustillos Ardaya
et al. 2007; Botzen et al. 2009; Kellens et al. 2011;
Wachinger et al. 2013). Individuals with direct hazard
experience may find it easier imagining a similar, future
hazard and, therefore, may perceive a higher risk than
individuals without similar experience (Botzen et al. 2009).
People who were directly affected by a hazard may
therefore decide to better prepare for future hazards
(Siegrist and Gutscher 2008). Previous hazard experience
can, however, also lead to a lower perceived risk associated
with such an event in the future, with former victims
assuming that they are less amenable and less vulnerable to
future events and their negative impacts (Halpern-Felsher
et al. 2001; Peacock et al. 2005).

Obviously, experience is linked to location, length of
residence, and age. People who have resided in a disaster
zone longer and/or older persons often have more hazard
experiences than those with shorter residence or younger
persons. The results regarding length of residence imply a
positive but weak correlation with risk perception (Bustil-
los Ardaya et al. 2007). Kellens et al. (2011) report that
elderly people have a higher risk perception. Botzen et al.
(2009), Peacock et al. (2005), and Yu et al. (2017) find the
opposite.

Furthermore, the type of hazard experience is important
in risk perception. Even if all individuals in an area
affected by a natural hazard, for example, a flood, claim to
have directly experienced the flood hazard, not all of them
might have experienced harm or loss (Botzen et al. 2009;
Wachinger et al. 2013). This could further influence pre-
paredness (Rogers and Prentice-Dunn 1997). However, if
the experienced hazard is infrequent and not severe, people
may have a false sense of security. This may lead to mis-
judgment of the ability to manage the risk (Raaijmakers
et al. 2008; Wachinger et al. 2013).

2.3.8 Protection Motivation Theory and Risk Perception

The protection motivation theory (PMT) is based on the
seminal work of Rogers (1975, 1983) and is delimited
along cognitive and physiological constructions. It is
grounded in health psychology but is meanwhile increas-
ingly being used to explain protective behavior in the
presence of natural hazards (Mertens et al. 2018; Wuepper
et al. 2020). It has many points of contact with the first
three theoretical paradigms discussed above: the mental
models, the psychometric paradigm, and the orienting
dispositions such as affects and worldviews. For instance,
the theoretical paradigm of orienting dispositions such as
affects and worldviews and the PMT refer both to (per-
suasive) information and messages, which can stimulate
cognitive mediating processes and subsequent changes in
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risk coping and management behavior. The PMT, however,
also mentions the importance of the individual’s person-
ality or dispositional characteristics, that is, non-cognitive
skills (Wuepper et al. 2020), which are discussed above
under the heading “socioeconomics, demography, and
gender in risk perception.” Interestingly, the PMT con-
siders prior experience with hazard related disasters as a
largely underappreciated factor initiating cognitive medi-
ating processes (Rogers and Prentice-Dunn 1997). In the
theoretical paradigm associated to “location, experience,
and risk perception,” experience was found to go both
ways. It can motivate former victims of disasters to better
prepare for future hazards, but it can also give them a false
feeling of security. Bonf3 (1997) gives reason to this phe-
nomenon based on the selective perception of actual inse-
curity: The only way to feel safe is to assume that nothing
is going to happen. However, the PMT emphasizes the
change in attitude and behavior due to the motivational role
of risk perception (termed threat appraisal in PMT) and the
associated threat of suffering (Rogers and Prentice-Dunn
1997; Floyd et al. 2000). The central message of Rogers
and Prentice-Dunn (1997, p. 113) is that risk perception
motivates people to take protective actions in order “to
avoid the unpleasant consequences of not taking those
actions.” The central factors highlighted in the PMT are
the severity of the potential disaster, the vulnerability of the
threatened, the individually perceived self-efficacy to
respond to the thread, and the belief that the recommended
action to manage the threat is effective (Rogers and Pren-
tice-Dunn 1997). Two distinct but related processes occur
in response to the risk and to prevent the negative impacts:
the cognitive process and the protective responses (Delfi-
yan et al. 2021). Thus, the PMT is closely linked to the
perceived adaptive capacity of those at risk in anticipation
of the next natural hazard and disaster (Wuepper et al.
2020). Adaptive capacity refers to an individual’s or
group’s general ability to make adjustments so as to
become more effective at dealing with the disastrous con-
sequences of hazards (Birkholz et al. 2014).

3 Study Area, Data, and Parametric Model

The empirical data relate to Cameroon. Its geographical
location, geological composition, tectonic history, and
climatic zones make it one of the most exposed and
affected countries by natural hazards in sub-Saharan
Africa.

3.1 Study Area

The place-based study relates to the subdivision of Babessi
and the rural town Babessi (around 25,000 inhabitants in
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2015) in the Ngoketunjia Division in the Northwest Region
of Cameroon (Fig. 1a). Babessi Subdivision is situated in
the Ndop Plain, a valley surrounded by a mountain chain
consisting of Bamenda Mountain and the Oku Mountain,
which is part of the Cameroon volcanic line (Fig. 1b). The
Ndop Plain is located between the latitudes 6°50° N and
6°39’ N and longitudes 10°23” E and 10°28’ E, covering a
surface area of about 240 km” with a mean annual rainfall
of 1,700 mm. The climate is equatorial with two seasons: a
rainy season of eight months (mid-March to mid-Novem-
ber) and a dry season of four months. Torrential down
pours ushered in by the monsoon winds characterize the
rainy season, at times accompanied by destructive storms.
The Ndop Plain is drained by the Nun River (Fig. 1a) and
its numerous tributaries. The Bamendjin Dam, constructed
on the upper Nun River further down the Ndop Plain
(Fig. 1b), increases the risk of floods because the dam has
caused the water table to rise in many areas of the Ndop
Plain. This makes the subdivision prone to flash flooding.
The situation is aggravated by the failure of the state to
maintain and manage effective drainage systems (Aka
Tangan et al. 2018).

On 9 September 2012, Babessi was hit by a severe and
fulminating flash flood. The flood lasted only for 30 min-
utes (18:30—19:00). Among other assets, 56 houses were
destroyed. Furthermore, the flood washed away some 160
ha of crops (notably swamp rice, cocoyam, plantains, and
beans) belonging to around 140 farmers. Human losses
were serendipitously low, nevertheless, the flood consti-
tuted a disaster according to the definition of UNISDR
(2009). Due to the good road access, humanitarian help
quickly reached the town and was provided by state and
nonprofit organizations (Balgah et al. 2015).

The Senior Divisional Office (SDO) of the Ngoketunjia
Division, the territorial administrative agency of the
Cameroonian government, treated only those families
whose houses had collapsed as flood victims. Those whose
houses had been damaged received little or no disaster
relief from the SDO. Figure 2 displays pictures of some
destroyed houses in 2012 and ongoing reconstruction in
2015. Disaster relief included stones for a sturdy founda-
tion of the mud-brick houses (see Fig. 2b). Furthermore,
the beneficiaries of state disaster relief cash out reported
that they had to repay FCFA 10,000 (about USD 17, about
the wage of a day laborer for seven days) to the repre-
sentatives of the SDO. They did not know why they had to
repay part of the relief sum, but it is plausible to assume
that the representatives of the SDO enriched themselves
(Pohlmann 2015).
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Fig. 2 Three years after the 2012 flood in Babessi—reconstruction of
destroyed mud-brick houses still ongoing. a Destroyed mud-brick
houses after the flood in 2012; b Reconstruction of houses with stone-

3.2 Data Collection and Sample

The impact of the flood related disaster on the Babessi
residents’ livelihoods was first surveyed 6 weeks after the
disaster in 2012 to assess the preliminary impacts of the
floods on the livelihoods of victims. At the time, only 5%
of all victims had fully recovered (Balgah et al. 2015). In
summer 2015, Pohlmann (2015)—as part of her Master’s
thesis work—undertook a second survey in Babessi to
study gender related differences with regard to vulnera-
bility from natural hazards. The emphasis was on the
Babessi flash flood of 2012. Her empirical work was
supervised by two of the authors of this article, Balgah and
Buchenrieder, and her survey data are the basis of this
analysis. Shortly after the 2015 survey, on 14 September
2015, the area was hit again by a flood. On 5 August 2019,
Ngoketundjia Division was hit by another flood.® Due to
time and cost limitations, the 2015 sample was restricted to
138 (54.5%) flood victims and 115 (45.5%) non-victims.
The composition of the sample was based on snowball
sampling. Almost 70% of all respondents were worried of
floods. As pointed out earlier in the discussion of the the-
oretical paradigms, especially the psychometric and the
paradigm related to location and experience, living in a
natural disaster zone, having direct experience, and
dreading the hazard are important factors of risk perception
(Bustillos Ardaya et al. 2007; Botzen et al. 2009; Kellens
et al. 2011; Wachinger et al. 2013). Clearly, floods are not
novel risks (Fischhoff et al. 1978) to the residents of
Babessi.

S Read more on the floods here: https:/www.greenvision.news/after-
babessi-bambalang-bangolan-baba-i-risk-flooding/.
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reinforced foundation ongoing, in 2015. Source a Balgah (2012);
b Pohlmann (2015)

A structured questionnaire was developed following
Balgah et al. (2015). The first section of the questionnaire
was devoted to collect demographic and socioeconomic
data, the second section to the disaster experience and risk
perception. Subsequent sections addressed occupation and
income creating activities, time allocation, decision mak-
ing, access to productive capital, and leadership roles. In
total, the questionnaire contained 90 questions. The ques-
tionnaire was pretested and administered in a paper-and-
pencil survey by trained local enumerators.

The types of natural hazards and disasters included in
the risk perception assessment of 2015 were based on
earlier qualitative research in Babessi. Balgah et al. (2015)
had asked the inhabitants of Babessi “in addition to floods,
which other natural hazards have been affecting Babessi
town?” The qualitative interviews revealed storms with
violent winds and landslides. In addition to these and based
on their importance in terms of their frequency in devel-
oping countries (including Cameroon), droughts and
earthquakes were added to the structured questionnaire.
Furthermore, information was gained regarding the
responses of humanitarian agencies, including the state
(Pohlmann 2015). Whether or not the respondents had
received public disaster relief in the aftermath of the 2012
flood was determined by referencing a beneficiary list
obtained from the SDO.

3.3 Description of Variables
The target variable “risk perception” was assessed using a

Likert-scale: “On a scale from 1-—5, with 1 representing
‘not dangerous’ and 5 ‘highly dangerous,” how will you


https://www.greenvision.news/after-babessi-bambalang-bangolan-baba-i-risk-flooding/
https://www.greenvision.news/after-babessi-bambalang-bangolan-baba-i-risk-flooding/
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rate the danger of being harmed by one of the following
natural hazards: storm, drought, earthquake, landslide, and
flood in Babessi?” Note that the words risk and danger are
semantically related words (Boholm 2011). Nevertheless,
while risk refers to a potential future loss as a consequence
of a decision, danger is not conceived to be the result of a
decision, but rather as a potential loss resulting from
something external to the one affected (Luhmann 1993).
However, Boholm (2011) empirically found that the frame
element of “decision” is commonly realized in the term
risk and danger. Furthermore, we are confident that the
term danger captures the individual’s anxiousness with the
consequences (Sjoberg et al. 2004). Therefore and because
the general schooling level is low in most rural areas of
developing countries (for example, only 25% of the
respondents in this study had post-primary school experi-
ence), we used the ordinary language term danger to assess
risk perception after having pre-tested the questionnaire.
Table 1 summarizes the respondents’ risk perception of
being harmed by one of these natural hazards. It is evident
that the average perceived risk is highest for flood hazards
(mean of Likert score is 3.86); 65% of the respondents
perceive it as (highly) dangerous. Storm hazards are per-
ceived as constituting an elevated danger too (3.57). This
can be explained by the aforementioned heavy rainfalls in
the neighboring hills of Babessi, which were identified as
the main hydrometeorological reason for the flash flood. As
one of the respondents said: “Sometimes, we have heavy
runoffs here in Babessi town. These runoffs are frequent
when rain falls in the hills that surround the village. This
means that we are exposed to heavy runoffs, even if it does
not rain in Babessi” (Martha, a female flood victim in
Babessi).

Because flood hazards constitute more than 50% of all
natural hazards in developing countries (World Bank 2014;
Statista 2020) and because the respondents perceived
flooding as most dangerous, the focus of the analysis here
is directed towards flood risk perception. The risk percep-
tion parameters depicted in Table 2 represent a cross-dis-
ciplinary intersecting set that is based on the review of the
dominant theoretical paradigms underlying risk perception
research.

Table 3 summarizes frequency statistics of the predic-
tors. The age of the respondents ranged from 15 to 100
years, averaging 41 years. The household size was 7.8,
above the national average of 5.2 persons. More than half
of the respondents (51%) were illiterate. The culture of
self-help and mutual aid is widespread in sub-Sahara
Africa, also in Cameroon. The absence of public social
services, for the most part, motivates this privately orga-
nized provision of social assistance. This is reflected in the
fact that about 72% of the respondents were active in a self-
help or mutual aid group.

3.4 Study Limitations

This study has some limitations. First, data collection was
carried out about three years after the flash flood in
Babessi. This might cast doubt regarding respondents’
answers concerning their risk perception at the time of the
disaster. Yet, Lindell et al. (2015) state that people
remember events well that were personally relevant to
them. This statement was confirmed during the pre-testing
of the questionnaire in Babessi (Pohlmann 2015), during
which the test-interviewees responded clearly. Therefore,
we are confident in the analytical results of the collected
data.

Furthermore, the primary data used here were originally
collected to analyze gender sensitive vulnerability issues in
the aftermath of the 2012 Babessi flood. Therefore, the data
did not allow constructing psychometric, affective, or
adaptive capacity predictors.” Nevertheless, there is a very
good overlap with the predictive variables identified by
Lechowaska (2018), who undertook an informative review
of 50 empirical studies on flood risk perception in the last
20 years (see footnote 6). Furthermore, implications for the
adaptive capacity to reduce the risk from floods are
deduced from the risk perception discussion.

3.5 Data Analysis and Choice of Parametric Model

Although the questionnaire used by Pohlmann (2015)
originally surveyed five categories of risk perception, the
dependent variable was ultimately reduced to three cate-
gories (see Table 1) to coincide with the econometric
specification, to have at least 25 observations per category
of the dependent variable (Backhaus et al. 2016). The first
two categories of the dependent variable (“not dangerous”
and “slightly dangerous”) as well as the third and the
fourth category (“more or less dangerous” and “somewhat
dangerous”) were merged to “not or slightly dangerous”
and “dangerous” respectively. Only 7.5% of the 253
respondents considered floods as “not dangerous.”
Between 15 and 17% perceived flooding as “more or less
dangerous” and “somewhat dangerous,” respectively. The
original fifth category “highly dangerous” was maintained
and represents the third category of the dependent variable
(Table 4).

For multiple reasons, the multinomial logistic regression
(MNR) was the choice of the parametric model. First, one
can think of the MNR as an ordered model, which is based
on the adjacent approach to comparison. Therefore, the

7 Lechowaska (2018) identified age, gender, physical location, flood
characteristics, residence characteristics, size of consequence, range
of impact, direct and indirect experience, demographic and socioe-
conomic characteristics, information, cultural-historical context, reli-
gious, and political context as risk perception factors.

@ Springer



468

Buchenrieder et al. Flood Risk Perception in Cameroon

Table 1 Respondents’ perception of being harmed by a particular natural hazard (in %). Source Babessi flood data by Pohlman (2015)

Not Slightly More or less Somewhat Highly Mean on 5-step likert
dangerous dangerous dangerous dangerous dangerous scale

Flash flood 7.5 12.6 14.6 17.4 47.8 3.86

Storm 9.9 13.0 18.2 28.1 30.8 3.57

Drought 30.5 15.5 17.4 18.3 18.3 278

Earthquake 76.2 11.9 52 2.0 4.8 1.47

Landslide  69.0 15.1 10.3 4.8 0.8 1.53

n = 253; Likert scale ranging from 1—5, 1 = not dangerous, and 5 = highly dangerous

Table 2 Predictors of flood risk perception

Variables Description

Socioeconomics, demography & gender

Age Age of respondent (in years)

Sex Sex of respondent (O=male; 1=female)

Household size

Household owns land
Household owns house
Income is diversified
Mental models & worldviews
Religion

Literate

Household owns phone
Culture & social construct
Head of household
Informal leader

Member in group

Trust

Received disaster relief
Received informal help
Placement & experience
Years resident

Flood victim of 2012
Number of disasters

Household size (in household members)
If the respondent owns land (O=yes; 1=no)
If household owns a house (O=yes, 1=no)

If the respondent has a diversified income portfolio (O=yes, 1=no)

Religious affiliation of respondent (O=Christian, 1=Moslem)
Educational level (O=yes, 1=no)

If the family owns a phone (O=yes, 1=no)

If respondent is the head of the household (O=yes, 1=no)
If respondent has any leadership position in a self-help group (0=yes, 1=no)
If respondent is an active member in any self-help group (0=yes, 1=no)

If the family has received disaster relief at least once (O=yes, 1=no)
If the family was assisted by its informal social network at least once (0=yes, 1=no)

For how long has the respondent lived in Babessi (in years)
If the respondent’s family was a flood victim or not in 2012 (O=yes; 1=no)

Disasters the family has experienced from 2012—2015 (number)

MNR applies to the intrinsic order implied by the depen-
dent variable. Second, the adjacent approach of the MNR is
the preferred approach when individual categories are of
theoretical interest and/or there is a middle category in the
ordinal scale. Third, the MNR does not apply the propor-
tional odds assumption to any of the predictors (Fullerton
2009). Let us consider, for instance, the predictor flood
victim in 2012 (yes, no). It is plausible to assume that those
who were not flood victims perceive floods as not or
slightly dangerous. Given that the response to the risk
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perception of flood victims will not go through a sequence
of stages (from “not or slightly dangerous” to “dangerous”
to “highly dangerous”), the adjacent approach is the most
appropriate for this type of ordinal outcome.

Generally, the MNR is used to predict the probability of
category membership based on multiple predictors. The
output from a MNR is typically presented as a series of
comparisons with a single baseline group, which is here the
category “not or slightly dangerous.” The model is sum-
marized as follows:



Int J Disaster Risk Sci 469
Table 3 Frequency statistics of predictors. Source Babessi flood data by Pohlman (2015)
Number  Percentage Number  Percentage
Age of respondent Religious affiliation of respondent
15-30 72 28.5 Christian 206 81.4
31-45 93 36.8 Muslim 43 17.0
46—60 54 21.8 Other 4 1.6
> 61 34 134
Household owns at least one phone
Sex of respondent Yes 210 83.0
Male 96 37.9 No 43 37.0
Female 157 62.1
Respondent is a leader in a self-help group
Head of household Yes 80 31.6
Yes 143 56.5 No 173 68.4
No 110 435
Respondent is a member in a self-help group
Household size Yes 181 72.5
1-3 20 7.9 No 72 28.5
4-6 87 344
7-9 93 36.8 Household received at least once disaster relief
> 10 53 21.0 Yes 95 37.5
No 158 62.5
Household owns land
Yes 193 76.3 Household received help from self-help group
No 60 23.7 Yes 34 234
No 219 86.6
Household owns house
Yes 203 80.2 Duration of respondent’s residence in Babessi
No 50 19.8 0—15 years 30 11.9
16—30 years 81 32.0
Income is diversified 31—45 years 75 29.6
Yes 146 577 > 46 63 26.5
No 107 423
If respondent was a flood victim in 2012
Education (literacy) of respondent Yes 138 54.5
None 129 51.0 No 115 45.5
Primary school 60 23.7
Middle school 53 21.0 Number of disasters experienced from 2012—2015
High school 11 43 0 12 4.7
1 70 27.7
Illiterate 129 54.5 2 117 46.2
Literate 115 45.5 3 40 15.8
4 14 5.5
n =253
Flood risk perception: whereby o = intercept, § = regression coefficient,X; =
0 = not or sligtly dangerous predictors, and ¢ = error term.
1 = dangerous =f(o+ pX;,¢) The model building process involves several stages.

2 = highly dangerous

First, predictors are examined for multicollinearity using
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Table 4 Dependent ordinal variable—Risk perception of being
harmed by another flood Source: Babessi flood data by Pohlman
(2015)

Risk perception Number Percent
Not or slightly dangerous 42 17.7
Dangerous 79 333
Highly dangerous 116 49.0

n =237, victims = 131, non-victims = 106. In the multinomial logistic
regression (see Sect. 4), 16 observations are missing, 7 due to outliers
and 9 due to missing data. This table refers to the sample used in the
regression

the variance inflation factors (VIFs). The VIFs for all
explanatory variables were below the conservative critical
value of 3. Therefore, we can safely ignore the issue of
multicollinearity. Furthermore, it is desirable to use a
model that not only fits the data but is also specified with as
few predictors as possible (Best and Wolf 2010). The
number of observations per predictor in the model is 14,
which is sufficiently above the recommended minimum of
10 (Vittinghoff and McCulloch 2007).

Second, although the MNR is robust against outliers,
predictors were examined using appropriate diagnostics.
Schendera (2014) suggests running separate binary logistic
regressions. As the category “not or slightly dangerous”
was selected as reference category, it was compared to the
two other categories in two binary logistic regressions. The
studentized residuals were saved and seven observations
with a residual greater than + 2 were marked as possible
outliers.

Third, the MNR was run with all observations and
without the observations containing possible outliers. If the
accuracy rate of the model increases by at least two per-
centage points, Schendera (2014) suggests using the
reduced model without the outliers. Since this was the case,
we decided to use the reduced sample (see Table 4) in the
MNR to avoid biased coefficient estimates or very large
standard errors. Another nine observations were dropped
from the regression because of missing data. Finally, we
ran the reduced MNR using bootstrapping to obtain robust
estimates despite the relatively small sample.

4 Perception of Flood Risk—Results
and Discussion

In the following, the MNR is presented focusing on the
three categories for respondents’ perceived flood risk:
(1) “not or slightly dangerous”; (2) “dangerous”; and (3)
“highly dangerous.” The first category functions as
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reference category. The MNR is based on 237 observations
(see Table 4).

4.1 Model Fit

The regression diagnostics for the goodness-of-fit, except
for the Pearson Chi-square, are all within standard range.
The maximum likelihood ratio Chi-square of 274.639 is
significant at the 1% level, indicating that the current
model (compared to the null model) significantly increased
our ability to predict risk perception. The Pearson Chi-
square is significant, portending that the model does not fit
the data well (Schendera 2014). Nevertheless, Biihl (2012)
points out that these asymptotic tests assume large expec-
ted counts in the classification cells, which is not the case
here due to the rather small sample size (see Table 5).
Furthermore, this situation arises almost any time when
having continuous predictors in the MNR. Therefore, it is
recommended not to put too much confidence in the result
of the Pearson Chi-square.

The pseudo R-squares range between 67.5% (Nagelk-
erke-pseudo Rz), 58.8% (Cox & Snell-pseudo Rz), and
43.3% (McFadden-pseudo R?). A pseudo-R? between 20%
and 40% can already be considered a good model fit
(Schendera 2014). Overall, the model classifies 81% of all
observations and between 71% and 87% of the predicted
risk perception responses correctly (Table 5).

4.2 Discussion of the Flood Risk Perception

Table 6 depicts the MNR results with regard to flood risk
perception. The discussion thereof is organized along the
major paradigms theorizing risk perception.

4.2.1 Socioeconomics, Demography, and Gender

Ownership of crucial livelihood assets is connected with
risk perception (Qasim et al. 2015). The coefficient for land
ownership is positive and significant. Most households try
to be at least partly self-sufficient with regard to food
production; therefore land is an important asset. Obviously,
a flood can cause severe damage to this asset, eventually
lasting for more than one harvesting season. Interestingly,
the risk perception of households that own a house is not
unanimous. The coefficient is positive for the risk per-
ception category “dangerous” and negative for “highly
dangerous” (although only at the 10% level). This is in line
with findings of Mertens et al. (2018) for Uganda.
Households that had lost their houses in 2012 to the flood
received disaster relief and rebuilt stronger houses with a
sturdy stone base (Fig. 2b). Qualitative research revealed
that these households seemed now to assume that they were
no longer vulnerable to future flood hazards. House owners
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Table 5 Classification of correctly predicted observations for flood risk perception. Source Babessi flood data by Pohlman (2015)

Observed Predicted Percent correct
1 2 3

1 = Flood is not or slightly dangerous 30 3 9 71.4

2 = Flood is dangerous 2 62 15 78.5

3 = Flood is highly dangerous
Overall percent correct predicted

11 101 87.1
81.4

n =237

are, however, 5.5 times more likely to perceive floods as
dangerous instead of not or slightly dangerous. As pointed
out earlier, victims whose houses had been damaged but
not destroyed in the 2012 flood had received hardly any
disaster relief to reinforce the foundations of their houses.
Thus, they may still perceive their houses being at risk to
future floods. These results are in line with the negative
coefficient for those who have received governmental
disaster relief in 2012, the odds of perceiving floods as “not
or slightly dangerous” increase by around 19%. This may
also reflect their positive experience with an earlier gov-
ernmental disaster relief intervention. As mentioned by one
flood victim: “Building a house is not easy. But seeing it
destroyed by a flood is even more frustrating. I was very
devastated when my house was destroyed by the 2012
[Babessi] floods. I am however very grateful to the stones
given to us by the SDO. You can see for yourself that the
foundation of my new house is very high. I am sure that
any future floods will not affect my house again. But no
one knows [...] maybe the next one [flood] will rise above
this foundation. I do not want to imagine what will hap-
pen” (Peter, household head and flood victim in Babessi).

The predictors “age” and “income is diversified” are
significant for the flood risk perception “highly dangerous”
only. The coefficient for age is negative. This indicates that
with one year increase in age, the odds of perceiving floods
as “highly dangerous” as compared to “not or slightly
dangerous” is reduced by about 13%. Counterintuitively,
households with a diversified income perceive the risk of
floods being “highly dangerous,” 7 times more likely as
compared to “not or slightly dangerous.” Income diversi-
fication is, after all, identified as a major risk management
ex ante strategy employed by many rural poor in large parts
of sub-Saharan Africa (Seo 2010; Gebre-Egziabher et al.
2018). Molua (2011) found, however, that many income
sources of the rural poor remain tied to their major occu-
pation and the well-being of the community they reside in.
He further emphasized that a natural hazard and disaster
such as a flood can damage the major income source and
thus has a devastating impact on all sources of income. In

other words, even a well-diversified income portfolio of the
rural poor may still be vulnerable to a significant covariate
risk, namely natural hazard-related disasters. Diversifica-
tion of income normally involves being in contact with the
outside world, for example, when being engaged in trans-
portation or as a (petty) trader. Therefore, we may also
tentatively interpret this result such that these persons are
better informed through social interaction. This in turn may
change the mental model such that risk perception is
heightened (see also the results related to “household owns
at least one phone”). The predictor “household size” is
negative for both expressions of flood risk perception, but
significant for “dangerous” only. With each additional
household member, the odds that risk is perceived as
“dangerous” (as compared to “not or slightly dangerous™)
is reduced by 33%. Traditionally—and especially in rural
areas where the educational level is lower—Ilarger families
have been considered as an effective risk managing
mechanism (Sooryamoorthy and Chetty 2015). First, fam-
ily members function as nonwage-earning workers and
financial supporters, which possibly makes coping with
disasters easier. Second, bigger families have greater
opportunity to diversify their income sources, which may
help in managing risks—not to forget the parental old-age
risk. This may explain the result.

Contrary to our expectation, the predictor “sex” was not
significant. With regard to the sex of the respondent,
empirical results are mixed. A number of scholars contend
that women tend to rate the risk associated to natural
hazards higher than men (Ho et al. 2008). The plausible
explanation given relates to the potentially greater vul-
nerability of women in combination with their lack of
empowerment and resources. Pohlmann (2015) found no
gender link, hypothesizing that the flood disaster did not
discriminate between women and men in Babessi,
Cameroon.
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Table 6 Multinomial logistic regression results—Flood risk perception. Source Babessi flood data by Pohlmann (2015).

Respondents’ Risk Perception of
Being Harmed by Another Flood

Dangerous Highly Dangerous
B Odds B Odds
Predictors Reference Ratio Ratio
Socioeconomics, demography, and gender
L _ ok
Age (in years) (0000229(; 0.980 0. Eg%%) 0.873
Sex (male) (female) ( 00763% 1.948 (_00730609) 0.692
_ EEES —
Household size (members) 0%8 %7 4) 0.765 (006%%(; 0.970
skk skeskesk
Household owns land (yes) (no) 1((?()6%5) 4.955 2.‘(‘(?9695) 12.048
Kok _ *
Household owns house (yes) (no) l(g 18§9) 5.574 (1026‘;27) 0.289
— skeskesk
Income is diversified (yes) (no) (00'546191) 0.663 1'?38577) 6.978
Mental models
skksk
Religion (Christian) (Muslim) “23 17 0 6.175 (00673762) 2.164
_ *okok _ ook
Literate (yes) (no) 2'%.‘;15) 0.054 3%(;3784) 0.038
skksk
Household owns phone (yes) (no) ( 0061637§ 1.148 1%37 53) 7.192
Culture and social construct
skksk skksk
Head of household (yes) (no) 2?3 58 07) 14.663 24(‘3 5822) 11.302
ES sk
Respondent is informal leader (yes) (no) (10373023) 3.787 1(83695 8) 4.215
Respondent is group member (yes)  (no) (00632271) 1.379 (00'509937) 1.101
Trust
— _ Kk
Received disaster relief (yes) (no) ( 00;7939) 0.607 ! ( é 8596 6) 0.305
Received informal help (yes) (no) (00'7‘;)()) 1.507 (00.756939) 1.820
Placement and experience
Years resident in Babessi (_0003243(; 0.967 ( 000(;354; 1.035
_ Kok _ £
Flood victim of 2012 (yes) (no) 1(846182) 0.144 (10564797) 0.213
Number of disasters (2012-2015) (_00342361) 1.539 (_00342973) 0.611
Intercent 0.581 5.792%*%*
P (1.666) (1.484)

n = 237; Reference category = No or slight danger perceived regarding flood hazard
Bootstrapped unstandardized logit coefficients are presented (with standard errors in parentheses).
The significance test is computed with the Wald Chi-square test

***Significant at 1% level

**Significant at 5% level

*Significant at 10% level
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4.2.2 Mental Models

A literate respondent (46% of the sample), as opposed to an
illiterate, is on average 95% less likely to perceive the flood
risk as “dangerous” or “highly dangerous.” Moreover, the
odds that literate individuals, in comparison to illiterate
people, will perceive floods only as “dangerous” and not as
“highly dangerous” is 42% higher. This is a strong indi-
cation for the power of education regarding mental models
or worldviews (Lechowaska 2018). It could also point at an
interaction effect similar to the one pointed out by Brody
and Highfield (2005) for the U.S. but in reverse: literacy
may be plausibly linked to higher income and thus a lower
risk perception.

The predictor religion was only significant for the flood
risk perception “dangerous.” The odds of Christians as
compared to Muslims to perceive floods as “dangerous”
rather than “not or slightly dangerous” are 6 times higher.
Bang (2008) found a similar result when investigating the
Lake Nyos disaster in Cameroon. This result could imply
that Christians link natural hazard-related disasters with a
punishing God, especially when a reference is made to the
biblical flood narrative as Wagner (2010) suggests. The
Muslim population may have taken a less fatalist position,
namely “Allah helps those who help themselves” (Schip-
per 2010, p. 388).® Nevertheless, in the specific case of
Cameroon, it appears more plausible to interpret this result
based on location. Christian and Muslim residential areas
in Babessi are mostly divided in such a way that Christians
rather live in the valley and Muslims in the hills, where the
latter rear cattle. In this respect, the Muslims may have
been indeed less affected by floods because of locational
factors.

The predictor “household owns at least one phone”
(83% of the sample) is significant for the flood risk per-
ception “highly dangerous” only. This predictor was
included in the analysis as a rough proxy of connectedness
to the outside world and to information (for example, on
natural hazards or disaster relief measures). It seems that
being connected to information initiates cognitive mediat-
ing processes as indicated by Rogers and Prentice-Dunn
(1997), and thus changes the mental model such that risk
perception is heightened. Those with phones are 7.2 times
more likely to perceive floods as “highly dangerous” rather
than “not or slightly dangerous.” A phone also increases
the chances of the owner to be informed of the effects of
similar floods in other places, which can influence flood
risk perception.

8 1t is worth mentioning that the same people, who believe in a
Christian or Muslim God, also adhere to ancestral beliefs. Thus, one
cannot literally differentiate between believing in an “important” god
and believing in the ancestral “gods.”

4.2.3 Culture and Social Construct

The coefficient sign for the social construct predictor “head
of household” is positive. A head of household, as com-
pared to a regular household member, is 14 times (re-
spectively 11 times) more likely to perceive the flood risk
as “(highly) dangerous” as compared to “not or slightly
dangerous.” The hierarchical role of a head of household
may entail being responsible for the well-being of his/her
household members. Although the empirical support for
the role of rank and role in risk perception was meager
(Oltedal et al. 2004; Johnson and Swedlow 2021), our
results show the opposite. The results related to self-help
further substantiate this statement. In developing countries,
especially in more rural regions, citizens often perceive the
state as absent or reluctant to provide public goods and
services. Therefore, the culture of self-help and mutual aid
is widespread to increase community resilience. Commu-
nity resilience is closely linked to disaster risk reduction
(Schelfaut et al. 2011). The odds of an informal leader of a
self-help or mutual aid group as compared to a person
without a leadership function to perceive floods as
“(highly) dangerous” rather than “not or slightly danger-
ous” are about 4 times higher. This result may be associ-
ated with their selective awareness of having a social
responsibility for the group members. These traditional risk
coping mechanisms, however, perform best when mitigat-
ing idiosyncratic risks (for example, health risks) but are
usually overstrained with mass disasters, such as natural
hazards (Schrieder 1996; Balgah et al. 2015). Therefore, it
appears to be a plausible result that group membership in
traditional self-help or mutual aid groups does not signifi-
cantly influence risk perception because members of self-
help and mutual aid groups realize that these types of
protective action neither improve individual nor commu-
nity resilience notably in the wake of floods.

4.2.4 Trust

Respondents who had benefited from governmental disas-
ter relief after the 2012 flood displayed a lower likelihood
to perceive floods as “highly dangerous.” This is a strong
indication for the benefit of public transfers, which are
resulting in more trust into the state and local government
(even though corruption was reported). Nevertheless, trust
in authorities may also create a false sense of safety (Bonf3
1997; Lechowska 2018).

The predictor respondent received informal help was not
significant. As mentioned above, self-help and mutual aid
groups are functionally constrained when all group mem-
bers are hit by a mass disaster and are simultaneously in
need of assistance. This is in line with UNISDR (2009)
stating that disasters disrupt the ability of affected
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communities to cope with the effects using own resources.
Therefore, they may feel confident that their group mem-
bership buffers idiosyncratic risks but not mass disasters.
Indeed, only about 25% of the respondents had benefitted
from informal social transfers after the 2012 flood.

4.2.5 Location and Experience

Although one would anticipate that previous hazard expe-
rience leads to a higher perceived risk, our results rather
support Peacock et al. (2005) and Halpern-Felsher et al.
(2001). People with previous hazard experience may think
this has made them less amenable and vulnerable to future
events and their negative impacts. Victims of the flood in
Babessi in 2012 show a substantially reduced likelihood to
perceive the flood risk as “dangerous” or ‘“highly dan-
gerous” (minus 85% or minus 78%, respectively). Never-
theless, the odds for somebody who was a flood victim in
2012 as compared to not are 32% more likely to select
“highly dangerous” as compared to “dangerous.” This
result is consistent with the “number of disasters experi-
enced from 2012—2015”; this predictor shows a negative
sign too, albeit not significant. Mertens et al. (2018) found
for Uganda and the risk of landslides that those at risk may
fall into what has been called a “fatalism trap.” They fear
the disastrous effect of the natural hazard but do not believe
that something can be done about it. They continue to say
that this finding is rather new to the literature on protective
behavior in the presence of natural hazards, but not to the
literature on the PMT as a whole. In our case study, it is
possible that the construction of houses with higher foun-
dations after the 2012 flood could have moderated the risk
perception of victims too.

4.2.6 Implications for the Adaptive Capacity of those
at Risk to Reduce the Risk from Floods

The Sendai Framework for Disaster Risk Reduction
2015—2030 recognizes that the state has the primary role to
reduce disaster risk but that an all-of-society engagement is
important for implementing risk reduction measures at the
aggregate and the individual levels (UNISDR 2015).
Obviously, there exist structural and non-structural miti-
gation measures against floods at the state and individual
levels. While non-structural mitigation measures may be
available to many of those at risk (for example, self-help,
income diversification, and so on), only a limited number
of the structural measures (for example, sturdy house bases,
small surface farm dams, and so on) are technically or
financially feasible for potential victims of floods in rural
areas of developing countries such as Cameroon.

In line with the PMT (Rogers and Prentice-Dunn 1997),
the decision of those at risk of flood hazards in adopting
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precautionary measures to protect themselves appears to be
linked to four broad perceptual processes: risk perception,
coping appraisal, disaster experience appraisal, and
administrative measures appraisal. When risk perception
and coping appraisal are high, (potential) flood victims
seem to be more likely to engage in protective action
(Grothmann and Reusswig 2006; Bradford et al. 2012).
Results from Europe further reveal that risk perception is a
reliable predictor in terms of motivating potential victims
of floods to adopt measures that require small investments
in the form of efforts and costs but not high levels of
investment (Koerth et al. 2013). This is especially true in
the contemplative stage as reported by Gebrehiwot and van
der Veen (2015) for drought victims from Ethiopia. Del-
fiyan et al. (2021) support this notion with regard to
drought risks in Iran, stating that it is important to provide
effective but low-cost responses by suggesting precau-
tionary measures that require little time and money. Yet,
the response efficacy must be given, especially for disaster
victims in action (Gebrehiwot and van der Veen 2015).
However, the likelihood to invest in risk management
measures decreases when the (potential) victim has high
confidence in the state to take appropriate action (Groth-
mann and Reusswig 2006).

Our results suggest that the majority of those at risk
from floods are organized in self-help and mutual-aid
groups. However, this non-structural risk mitigation mea-
sure is not very efficient for place-based mass disasters
such as floods. At the same time, formal insurance systems
are absent. Given that the response efficacy vis-a-vis floods
of self-help groups could be improved, for instance through
regional integration, there appears to be great potential for
this form of risk management. Income diversification is
known as risk management tool of those at risk. However,
it may not function in view of mass disasters because many
income sources of the rural poor remain tied to the major
occupation and the well-being of the community they
reside in (Molua 2011).

Here the state could proactively invest in regional
development that is not affected by the place-specific
hazard, for example, through creating low-threshold jobs in
regional governmental offices. Furthermore, those respon-
sible for designing and implementing flood risk informa-
tion and management plans should ensure that they capture
the knowledge from experienced flood victims (Bradford
et al. 2012). The results of our study suggest integrating
those with informal leadership roles in this process, as their
risk perception is more pronounced due to their responsi-
bility for the well-being of fellow residents. This further
implies that flood risk information and management plans
must be rather place-specific (Di Baldassarre et al. 2010).
The Ministry of Territorial Administration and Decentral-
ization together with the Directorate for Civil Protection
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are the responsible public authorities in Cameroon for
disaster management. While the majority of the
Cameroonian population owns a smart phone, there exists
no emergency warning and information app yet. This could
be a structural investment at the state level, which is low
cost for those at risk (Khandaker et al. 2012).

5 Conclusion

The majority of natural hazards occur in developing
countries and the related human suffering, especially in
rural areas, is particularly high. However, studies on risk
perception are rather few. In fact, perception of flood risk is
often not available or overlooked when developing flood
risk management strategies. This constitutes a disconnec-
tion between the people at risk from floods and the state,
which has detrimental effects on community resilience
with regard to flood hazards (Bradford et al. 2012). We
make a contribution to narrowing this knowledge gap with
an empirical case study of a flash flood disaster that
occurred in 2012, in the rural town of Babessi, in the
Northwest Region of Cameroon.

Heads of households and respondents with an informal
leadership function displayed a higher likelihood to eval-
uate flood disasters as (highly) dangerous. We associate
this result to their hierarchical social role as provider, either
in the household or in informal self-help groups. The
selective awareness of the social responsibility for the well-
being of a group of people may lead to a heightened risk
perception. Land is a most valuable asset in developing
countries, where most households aim to maintain some
degree of self-sufficiency with regard to food provision. A
flood can destroy this asset and the crops growing on it not
only in the short term but even for a longer period of time.
Thus, it is not surprising that respondents who own land
perceive the flood risk as (highly) dangerous.

Literacy was found to reduce the flood risk perception.
Furthermore and counterintuitively, flood victims of 2012
display a substantially reduced likelihood to perceive
floods as (highly) dangerous. Thus it seems plausible to
assume that better educated people and people with prior
exposure to a flood hazard may have developed different
mental models and worldviews. It could also be indicative
of a higher level of self-efficacy.

A number of factors turned out significant in only one of
the two displayed risk perception categories. Worth high-
lighting is the effect of the public relief on risk perception.
Respondents who had benefitted from governmental dis-
aster relief in 2012 displayed a lower likelihood to perceive
floods as highly dangerous in 2015. This is a strong indi-
cation of the benefit of public transfers, which is resulting
in more trust in the state. Nevertheless, trust in authorities

may also create a false sense of safety (Mertens et al.
2018). Thus, in addition to implementing policies that
foster the adaptive capacity of (potential) flood victims in
response to their risk perception, it is also important to
avoid policies that could have a detrimental effect on a
possible decision to adopt precautionary measures to pro-
tect themselves.

Some limitations abound in this study. There is ample
evidence that flood risk management policies have been
known to fail or be adversely affected when the subjective
and contextualized nature of risk perception is overlooked
(Bradford et al. 2012). First of all, while this article high-
lights the place-based context of risk perception, it could
only indirectly link perception to private and public risk
management strategies. Protective action differs however
according to whether people are aware of their own risk or
not. Depending on the degree of risk awareness in com-
bination with a false sense of security, the impact of public
information, warning, and risk management campaigns
could fizzle out. Research on the explicit link between
flood risk perception, public dissemination of related
information, and risk management measures, could not
only lead to increased trust in public authorities but also
enhance the capacity to respond to floods and increase
community resilience. Second, whether or not a household
owns a phone was used in our study as a rough proxy for
the connectedness of the household to the outside world
and to information on flood risks. Yet, it is plausible to
assume that those at risk of floods use various information
channels and attach different degrees of confidence to
them. What works and what does not in terms of infor-
mation channels should be further investigated. Third, our
research context, that is, risk perception of flood disasters
in a rural town in a developing country is quite specific and
thus, the generality of our results is unclear. Fourth,
Schipper (2010) argues that risk perception with regard to
climate change decisively determines the willingness to
take precautionary action through a wide variety of beliefs
and practices. Therefore, a differentiated analysis is nec-
essary with regard to whether faith and religion can pro-
mote proactive behavior or fatalistic passivity. Fifth, we
think it would be especially fruitful to investigate not only
the flood risk perception of those at risk of a flood disaster
but also of those who are not at risk and of the policy-
makers responsible for information and risk management
campaigns. Finally, we could not determine the extent to
which those at risk from flooding feel prepared or feel
responsible for taking protective action (Bradford et al.
2012). Thus, it would be helpful to do a self-assessment
study on how those at risk of flooding feel prepared for the
next flood and feel responsible for taking protective action
at individual and community levels.
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Continuous research is thus necessary to derive more
robust results regarding the factors influencing flood risk
perception and resulting protective action in a developing
country like Cameroon, where the occurrence of floods are
escalating; and to identify tendencies that can facilitate
flood risk management across multiple developing
countries
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