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ABSTRACT

The determination of acceptable risk levels for planning purposes is critical for policymakers concerned
with floodplain management and safety issues; including the formulation of flood-prone land use policy
and risk communication strategies. However, the concept of flood risk acceptance remains vague and is
not yet fully understood in terms of how it is conceived and rationalised by the individuals engaged in
flood-prone land use and development. In general terms, risk acceptance involves a complex weighing
up of a range of influential factors that have evolved based on three key models: revealed prefer-
ences, expressed preferences and implied preferences. By investigating these models within the broader
theoretical context of flood risk-related research, this paper, in essence, categorises six typologies that
describe individuals’ psychophysical/cognitive states when they face the risk, respond to it and deter-
mine its acceptability contextualised within the process of flood-prone land use change. The paper then
focuses on identifying the key barriers influencing the adoption of an informed, consultative approach
to acceptable flood risk assessment and governance.

Keywords: barriers, consultative approach, factors, flood-prone land use change, individuals, residen-
tial satisfaction, risk acceptance, risk perception..

1 INTRODUCTION
Within the scope of both sustainable development and disaster resiliency, the power of land
use planning in mitigating risks from natural hazards (including flooding hazards) while pro-
moting a better quality of life for vulnerable communities is well documented [1-4]. For
urban development in flood-prone areas to continue in a resilient way, a level of flood risk
must be defined as acceptable for planning purposes by all relevant parties, such as risk reg-
ulators, local planners, developers, insurers, investors and residents [5]. In general terms, risk
acceptance is the concept that underlies judgement of safety [6]. It has generally been a fea-
ture examined within a wider framework of risk perception research [7]. Research within the
broader context of flood hazard management has tended to concentrate on how flood-prone
land users (residential and commercial occupants, and relevant stakeholders) evaluate and
perceive location-related risks and benefits, and what socio-economic and demographic cir-
cumcentres make them vulnerable to flood hazards [5, 8—14]. There is a good understanding
of why people continue to locate to flood-affected environments, and how they adapt to and

perceive floods and flood-prone land use policy [15-20].
Nevertheless, the concept of flood risk acceptance remains vague and not fully understood
in terms of how it is conceived and rationalised by vulnerable communities and individuals
in the context of flood-prone land use. Few studies have been carried out [5, 14, 21-24], and
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these have focused either on the relationship between flood risk and its socio-economic and
engineering factors, or between flood risk and other risks in a multi-risk context [13]. The
relationship with all relevant factors has to be now rightfully constituted and examined from
the viewpoints of individuals seeking a residential location, engaged in land development and
construction activity, and charged with forming and implementing public flood control poli-
cies at various levels of government. This purpose of this paper emerges from this need: to
provide a distinct conceptualisation for the determinant factors of flood risk acceptance from
the viewpoint of individuals in the context of flood-prone land use.

The remainder of this paper is structured as follows: the next section is devoted to a fuller
review of factors underlying the concept of risk acceptance in life, from the viewpoint of
individuals, and then a fuller discussion of these factors is made in the realm of flood risk.
Finally, the paper concludes with an outline of some barriers influencing the adoption of an
informed, consultative approach to acceptable flood risk assessment and governance.

2 RISK ACCEPTANCE: THE HOLISTIC CONCEPT
Determining what level of risk is acceptable to individuals is not straightforward. It is a rela-
tive matter, in essence, as each individual holds a unique view towards the environment they
choose to occupy, with its location-related risks [25-27]. The small body of research that has
attempted to examine this concept, has shown that the determination of risk acceptance
involves a complex weighing up of multifarious factors that have evolved based on three key
models: revealed preferences, expressed preferences and implied preferences

First, in answering the question of ‘How safe is safe enough?’, Starr [28] applies a specific
version of the Actor Rational Paradigm to develop what is labelled as a revealed preference
model. This model characterises risk acceptance based on the assumption that, by trial and
error, society has arrived at an ‘essentially optimum’ or ‘satisfactory’ outcome in which the
benefits outweigh the potential risks. It considers both risks and benefits in deducing a deci-
sion rule. By applying this model to examine the relationship between risk of death and
economic benefit for a number of common technologies, Starr concludes that ‘the accepta-
bility of risk appears to be crudely proportional to the third power of the benefits (real or
imagined)’ and that ‘the public is willing to accept ‘voluntary’ risks roughly 1000 times
greater than ‘involuntary’ risks.

As a consequence of the critiques around the validity of the revealed preference model, an
alternative approach was developed by Fischhoff, Slovic and others [29]: their expressed
preference model is embedded in the psychometric paradigm of risk perception. The model
recommends considering individuals’ decision frames — the extent of knowledge they have
about the risk and their ability to utilise this knowledge optimally; the validity of past conduct
and experience as an indicator of present preferences and familiarity with risk exposure; the
alternatives of which they are aware and can undertake to be controllable over the risk; and
the artificiality of risk source (with respect to nature, history and justifiability of risk) [30,
31]. The expressed preference model is justified by the subjectivity of safety assessment [32],
which posits that even quite reasonable individuals may intuitively or heuristically judge
activities with relatively low levels of risks to be unacceptably unsafe for them.

A compromise between the revealed and expressed preference approaches is the implied
preferences approach [33], ascertained through examination of (legal) institutions that soci-
ety has previously set up with regard to risk. Gough [7] argues that the proponents of this
approach do not view the balance between costs, risks and benefits as represented in law as
an optimal balance, but think of it as society’s best attempt to date. Thus, the concept of risk
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acceptance transcends what is seen and evaluated by individuals, to assess what stands
beyond the political, social and spatial environment of risk-related actions and decisions
[6, 27]. In essence, this reveals why debates over risk acceptance are claimed to be based on
the public’s trust in responsible risk analysts, regulators and managers, rather than the actual
estimates of a risk, especially when people lack knowledge about that risk itself.

Following from this, Raynor and Cantor suggest the adaption of the original question
‘How safe is safe enough?’ to ‘How fair is safe enough?’ [34]. The shift in defining safety has
led to questions regarding whether the procedure by which collective consent is obtained for
a course of action is acceptable to those who must bear its consequences [27]; whether the
principle that will be used to apportion liabilities for an undesired consequence is acceptable
to those affected; and whether the institutions that make the decisions that manage and regu-
late the technology are worthy of fiduciary trust ([34]:p.4). This may also evolve critical
questions on the fairness of both risk and safety distributions among individuals in varying
socio-economic circumstances. Fairly distributed risk is viewed as less risky and, therefore,
more acceptable to individuals than unfairly distributed risks [35].

Next, a discussion is deliberated about the aforementioned factors in the realm of flood
risk. This discussion will confer a deep review on the factors affecting the level of acceptable
flood risk, from the viewpoint of individuals.

3 FACTORS UNDERLYING OF FLOOD RISK PERCEPTION AND ACCEPTANCE
IN THE CONTEXT OF FLOOD-PRONE LAND USE

In the process of flood-prone land use change, individuals’ decisions are influenced by their
perception of the probabilities and consequences of actual risk [8, 9, 36]. In general terms,
risk perception deals with an individual’s interpretation or impression based on an under-
standing of a particular threat that may potentially cause loss of life or property [37]. Under
this paradigm, flood risk perception is formed by the association between qualitative risk
characteristics of awareness, worry and preparedness [38]. Building upon the associations
between these characteristics, four different typologies can be categorised to describe indi-
viduals’ psychophysical/cognitive states when they face a risk, respond to it and make
decisions to determine its acceptability contextualised within the process of flood-prone land
use [12, 39].

These typologies will now be discussed in relation to some explanations provided by past
research that examined the persistence of people in areas subject to flood hazards ([8]: p.71
and [9]:p.135).

3.1 Unawareness

For individuals (floodplain occupants) who usually feel positive and optimistic and who thus
are not unduly concerned, flood risk exposure may be deemed relatively acceptable. Risk
acceptance in this case is not attributed to sufficient confidence in an individual’s measures
undertaken to avoid and/or reduce the risk, but mostly to their general unawareness of the
presence of that risk at first place. Invisibility of flood risk (e.g., the absence of any visual
clues that might have alerted individuals to the presence of a local flood risk [40]) and defi-
ciencies in the provision of information on the risk that should be provided by those assumed
have professional knowledge — —regulatory agencies, risk managers, real estate agents,
insurers, financiers and so on — can adversely affect their awareness and estimates of the
potential risk [18]. It follows that if they are unaware of their flood risk, they would not make
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fully informed decisions on the way in which they should respond to that risk and, equally
importantly, the way in which they can safely invest and/or live in areas subject to floods.

3.2 Unconcern/sense of security

For individuals who usually feel safe and, therefore, would have no sense of worry, flood risk
exposure may be deemed relatively acceptable. Their emotions would not change with the
exposure to risk events and/or the provision of risk-related information. However, they are
also insufficiently prepared as they are more willing to gamble — in the context of the infre-
quency of serious floods — that they themselves will not suffer losses during their persistence
in areas subject to flood hazards [40]. Many such people would choose to accept the risks of
investing and/or living in areas subject to floods.

3.3 Trresponsibility/risk denial

For individuals who experience a greater sense of worry and negative emotions, such as anx-
iety, about risks, flood risk exposure may be deemed relatively unacceptable. They show
strong denial and resistance to the risk and, therefore, expect to avoid and/or reduce that risk.
However, rather than being self-responsible when they are averse to being affected by any
risk, they prefer to rely on others to ameliorate losses for them, for example through state
compensation, insurance or other mechanisms. Some such individuals would accept the risk
of investing/living in areas subject to floods.

3.4 Controllability

For individuals who characteristically believe that they have made sufficient preparations
regarding the risk and thereby exhibit a strong sense of control over it, flood risk exposure
may be deemed relatively unacceptable. They believe that they should be fully prepared and
have undertaken, or are planning to undertake, all sufficient preventative measures to avoid/
reduce the loss. What distinguishes this typology is that, because they feel positive and opti-
mistic, they prefer to consider flood protection from its beneficial perspective — usually
measured in losses avoided. It follows that, because they are usually fully aware of their flood
risk, they make fully informed decisions on the way in which they can safely invest and/or
live in areas subject to floods.

Nevertheless, people’s persistence in areas subject to flood hazard is not explained solely
with respect to their perception of location-related risks: at least two more explanations could
be added to the aforementioned list, according to Fordham ([8]:p.71), He ([10]:p.12) and
James et al. ([16]:footnote 44).

3.5 Benefit perception/ residential satisfaction

Some floodplain occupants expect to bear a loss (risk taking) but see this outcome as an
acceptable cost of enjoying the derived locational benefits ‘risk compensation’ [41]. As urban
areas grow, both geographically and demographically, flood-prone areas have long been
sought as sites for urban development because of the amenities they offer [42], or their
resource potential as identified by Burby [1]. A large body of empirical research on the resi-
dential choice of hazardous environments has revealed that many floodplain residents were
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aware of the location-related risk and tolerated it to varying degrees because of the perceived
location-based benefits [10, 11, 16].

Location-based benefits, which have been viewed as essential elements of residential sat-
isfaction on flood-prone environments choice, include [10]: natural amenities (such as scenic
views, clean air and quiet surroundings, outdoor recreational opportunities, and other activi-
ties based on the location-embedded biophysical environment); neighbourhood social,
economic and physical features (such as psychological bonds with a place, perceptions of
privacy and safety at home, community cost of living, and other infrastructural and equip-
ment settings, such as lighting of streets, crowding and noise level); and accessibility,
preference and characteristics of housing ( such as size and age of houses, interior and prox-
imal exterior environments, and other aspects of housing, for example, building quality and
disrepair).

A flow diagram is provided in Fig. 1 to illustrate the relationships between residential sat-
isfaction, responses to dissatisfaction, the importance of location-related benefits in the
trade-off process with one’s perception and acceptance of location-related risks. The diagram
focuses on the trade-off process within which the level of worry links risk perception to the
benefits of risk taking, as follows: theoretically, a higher level of worry reduces flood-prone
residents’ willingness to accept flood risk, which in turn hampers their intentions to reap the
benefits from flood-prone land use, and increases their flood preparedness intentions. As a
consequence, this process may eventually dissuade the user intentions to invest/live in an area
subject to flood. Once the intensity of the dissatisfaction exceeds the threshold of tolerance,
individuals may adopt some effective responses or behavioural adjustments to relieve their
dissatisfactions [10]. There is, therefore, a circulating feedback mechanism between the
responses to the element of residential satisfaction.

3.6 Involuntariness

Some floodplain occupants have little or no choice about where to live and must therefore
stay. This explanation is a necessary counterbalance to the dominant decision’s emphasis on

Natural Amenities Intervening factors Risk Perception

-Risk communication

-Information provision
=Flood experience Aware of the risk?
-Emotional states

-Trust in the experts . .
Location- related benefits -Socio-economic states Location-related risks

Neighborhood Features Prepared for the risk?

Housing Features

Trade-off between location-related Risks and Benefits

Residential Satisfaction /
Risk Acceptance

Preventing/ Attenuating flood- Intensifying flood-prone land
prone land use and development use and development

Behavioural/ Cognitive Adjustment

Figure 1: Trade-off between location-related risks and derived locational benefits.
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voluntary individual choice as elucidated by Starr [28]. In fact, most flood types — flash
floods, riverine floods and storm tides — are predominantly classified as involuntary events,
‘acts of God’, caused by any natural hazard [15]. On the contrary, White and Haas [43]: claim
that natural hazards have a strong component of voluntary risk when they result from inter-
actions between human activities and destructive events ([43]: p.88). Thus, if a flood threatens
an urban area with existing regulatory development constraints, the risk will be classified as
voluntary. This enforces voluntariness preferences in making decisions relating to the process
of flood-prone land-use change [18] — that extends over time, involves numerous decision
points and actors and requires the balancing of multiple objectives, future scenarios, priori-
ties and risk reduction strategies. The process of flood-prone land use usually begins with
decisions made by landowners, within constraints imposed by law and regulations. Begin-
ning with vacant land, the alternatives for them are not to develop, develop and sell, develop
and occupy, or develop and lease. If the flood-prone land is already developed, the alterna-
tives include whether to occupy the site ‘as is’ or further develop the site with or without
accompanying actions to reduce and mitigate of the risk.

With respect to whether people voluntarily choose to live in a flood risk area, previous
analyses reveal that in some cases, voluntariness in risk taking is at times less to do with
choice and more to do with lack of choice (e.g., housing affordability or changing life cir-
cumstances such as age, health, poverty and access to jobs), the inevitability of natural
disasters (that the natural world is unable to be controlled), and perceived development
potential and economic growth [44, 45]. Further, the lack of choice, or the involuntariness
situation, is essentially based on the assumption that people in modern and urbanised socie-
ties like Australia cannot invest or live wherever they like. This assumption ignores the whole
land use planning and building code system, which regulates where people can and cannot
build homes, and under what conditions. It also ignores the way in which almost all new
housing projects are created—by market forces and large-scale private sector land develop-
ment companies that have political influence and the capacity to negotiate favourable
conditions and win legal battles ([44]: p.532).

However, understanding public perception of risk can defy involuntary risk, which is deter-
mined not by the public but by controlling agents external to them. This requires
policymakers to deepen their understanding of how flood risk is constituted by those who
may be simultaneously ‘risk takers’ and ‘at risk’. This understanding is of obvious impor-
tance where there is a decision to be made with respect to risk acceptance, as well as on the
trustworthiness, efficacy and fairness of the associated regulatory development constraints
set by experts and policymakers [8, 17, 18] — such as the 100-year flood regulatory threshold
[5, 46].

In fact, the use of the 100-year flood as a regulatory constraint for the boundaries of accept-
able flood risk, which informs the determination of minimum residential floor levels, has
been widely criticised [47]. When it is represented in technical language, the ‘100-year ARI
flood” (where ARI is average recurrence interval) term might be filtered differently by the
general public than by those who originally produced and applied its content for residential
planning purposes [48]. According to Bill and Tobin [47], this may be the initial goal behind
the adoption of the 100-year flood standard in the United States: not effective communication
of risk or risk policy, but efficient administration and implementation to minimise potential
loss of life and property and maximise the economic benefits to be derived from floodplain
development. ([47]: p.303). In light of this, Handemr [44] has indicated that such standards
should be seen as the ‘tolerated risk’ because rarely is there genuine public debate and ‘active’
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acceptance, as opposed to passively putting up with risk for the local population living in
areas prone to flooding [44]. Here emerge the critical issues of the public’s exclusion and lack
of trust, and the ineffectiveness of risk communication efforts and strategies, which in turn
may hamper the ability of decision makers to ensure that community and urban development
occurs in a resilient manner.

To deal with such issues in a way that enhances public trust in the political environment,
decision makers must accept and involve the judgement of those who actually face the com-
plexity of making a place-based choice in consideration of their own sense of benefits, costs
and land use constraints. From this perspective, ‘active acceptance’ is seen as a prerequisite
for successful decisions enabling individuals to be active negotiators of risk [49] and there-
fore to ultimately settle fairly and with a strong commitment to their safety and well-being.
White and Haas [43] in this respect claim that ‘aggregated individual preferences towards
risk must be adopted to set the threshold acceptable to the general public’ ([43]:p.89). This
has important social equity implications with respect to the formulation of flood acceptance
levels depending on the actual local conditions (e.g. home values and socio-economic cir-
cumstances) and the wishes of local communities. To conclude, decisions made on behalf of
the community are more likely to be accepted if there has been open communication and
consultation with the affected communities, so that the risk is readily understood.

However, while the involvement of individuals and agencies with regard to both technical
and socio-political imperatives can lead to consensus on what can be controversial issues
around flood risk perception, acceptance and floodplain management [19], engaging ‘the
community’ can be challenging due to several barriers, such as [50-52]:

(1) Low prioritisation and acknowledgement of natural hazards compared to other immedi-
ate, day-to-day and pressing concerns such as housing affordability, unemployment and
crime rate.

(2) Resource constraints that can lead to self-perpetuating short-term technical fixes rather
than long-term integrated and consultative approaches to addressing problems.

(3) Lack of institutional autonomy or political will.

(4) Issues concerning stakeholder identification and knowledge levels. Thus, this is actually
a dilemma over ‘whose’ perceptions of risk, interests in land-use etc. should be consid-
ered (whether previous, current or future residents). It is also over the awareness of the
hazard, especially with the lack of both easily accessible and understandable informa-
tion. Problems associated with the provision of information include impacts on land
values and insurance prices, intellectual property and liability for incorrect information.

(5) Well-intentioned higher-level policies and practice (such as levee and other flood control
structures) that take the risk and burden off individual property owners, communities and
local authorities, discouraging risk-averse behaviour including public consultation.

(6) The uncertainty that surrounds flooding and the unique characteristics of each flood
event ([53]:143).

4 CONCLUSION
Bridging the divide between those who manage disaster risk and those who bear the conse-
quences is key to realising the promise of land-use planning to reduce disaster risk and build
sustainable, hazard-resilient communities in flood-prone areas. In light of this, it is important
to note that the heterogeneity of populations at risk adds to the complexity of this issue. For
example, some research in this respect has revealed that more deprived populations, and
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those belonging to lower social classes, are the most likely to be living in zones at risk of
flooding [40, 54]. Hence, we suggest that personalised risk assessment, based on qualitative
risk characteristics, socio-economic circumstances, experience and feelings, is more likely to
motivate risk acceptance and behavioural action than simply providing technical information
about risks and consequences — supporting the findings of [55, 56].

In the absence of an integrated, holistic view that brings together all the underlying fac-
tors of individuals’ willingness to accept flood risk in the context of flood-prone land use,
the need for this paper is evident. Hence, the paper attempts to explicitly cover this issue by
shedding more light on the articulation of six typologies that describe individuals’ psycho-
physical/cognitive states when they face the risk, respond to it and determine its acceptability
contextualised within the process of flood-prone land use change. This would provide val-
uable insights into how the level of acceptable risk (based on a subjective risk assessment)
can be altered by the way in which the location-related risks are perceived relative to the
location-related benefits derived from flood-prone land use; by the way in which the related
risk information and policy are interpreted and evaluated in terms of their efficacy, voluntar-
iness, trustworthiness and degree of fairness; and by the way in which intervening factors
including socio-economic circumstances vary to provide a holistic picture of individuals’
systems.

To date, there has been little or no advancement in this area, with research highlighting
such inhibitive issues as the way in which the acceptable risk levels are (actively) conceived
by the public and then incorporated into acceptable risk standards and floodplain land use
policy. Broadening the scope of future research is vital.
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