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Abstract 

The current paper investigates the application of the dual-process (psychological) model of risk perception to the prediction 
of flood preparedness intentions at the household level in Southeast Queensland (SEQ), Australia. In particular, the paper aims 
to explore the mechanisms by which cognitive and affective appraisals are related and integrated in risk judgments. Covariance-
based Structural equation modelling (SEM) techniques were used for data analysis. The findings indicate that both cognitive and 
affective appraisals of risk are significant predictors of individuals’ willingness to undertake private precautionary measures 
against floods. At the end, it was concluded that the dual-process model provides an adequate fit to the data and has potential to 
inform more tailored approaches to flood preparedness efforts and advance risk communication strategies.  
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1. Introduction 

“Clarifying the mechanisms by which feelings and cognitions are related and integrated in human judgement 
and decision making is a critical next step in understanding perceived risk” ([1] p. 61). 

 
Research on flood risk perception has been and continues to be grounded in basic cognitive psychology (i.e. 

rationalist view to risk perception). According to this view, risk perception refer to the integrated evaluation of 
“perceived probability” and “perceived consequences” of a possible flood event [2]. However, this view has been 
criticized on the grounds that it does not sufficiently take into consideration the emotional processes involved in 
severity and likelihood judgements of risk [3, 4]. Indeed, theories frequently used in psychological and behavioral 
research on flood risks (such as the protective action decision model [5, 6], the expectancy-valence model [7], the 
social cognitive preparation [8], the motivation intention volition model [9], the contingent valuation method [10], 
the protective motivation theory [11], the rational action paradigm [12] and the fuzzy contingent valuation [13]) do 
not do not pay attention to the role of emotional variables in risk perception formation. According to, Pfister and 
Böhm [14], the antagonism of affective (emotional) appraisals in rational decision making is generally associated 
with dichotomies such as: “Irrational emotions disturb rational cognitions, intuitive feelings outsmart deliberate 
thinking, and hot affect overwhelms cold logic”[14]; p. 8).  

 
Recent advances in risk perception research, however, have emphasised the relevance of affective (emotional) 

processes in rational risk judgement [15-17]. In essence, Slovic et al. [18] suggest that risk perception should be 
conceptualized as a dual process, integrating both cognitive and affective systems of thinking and information 
processing. The cognition based system ‘risk-as-analysis’ is analytical, rational, controlled and deliberate but is 
also effortful and slow, responding to normative rules of probability in order to produce logical or reason-oriented 
behaviour and intentions [19]. In contrast, the affect based system ‘risk-as-feeling’ is experiential, automatic, and 
intuitive as well as fast, efficient, but less accurate, responding to images and associations, as well as the 
experience of emotions or feelings [15]. These parallel, interdependent and continually active systems of 
information processing [20-22] are thought to operate together to direct judgmental processes involved in risk 
perception and risk behavior [16], in the form of what has been described as the “dance of affect and reason” [23]. 
To conclude, risk perception formation contains an inherent emotional component that cannot be overlooked, but 
must be integrated into a more dynamic “dual-process” approach to decision-making.  

2. Flood Risk perception: Towards a Dual-process Model 

Despite theoretical evidence suggesting the relevance of integrating both cognitive and affective processes 
underlying judgment and decision making, however, the application of the dual process models in understanding 
public perceptions of and responses to natural hazards has been rarely explored. In fact, an ‘integrated’ dual-
process approach can broaden our understanding of basic psychological phenomena of risk perception [24], 
because when an individual is faced with a risk he/she is likely to activate both affective and cognitive processing. 
In the context of flood disasters, previous empirical examinations of cognitively- and affectively-based risk 
perceptions have been demonstrated by several investigators (e.g.,	 [3, 25-30]: Table 1 summarizes these studies). 
Affective risk perceptions as defined and measured by these studies were either related to: (i) negative and positive 
emotional responses associated with previous flood experiences; (ii) immediate feelings associated with the idea of 
living in flood-prone zones or (iii) anticipatory feelings of worry/fear associated with possible future flooding 
scenarios. However, the general trend that emerged from these studies was in fact an exclusion of the possibility of 
affective processes playing a role in risk perception formation, other than of heuristics or intuitive judgments.   

In short, the distinctions between and potential ways in which affective appraisals and cognitive appraisals of 
risk are interrelated have not yet been reflected in current empirical research around flood risk perceptions. In 
addition, there is no clear explication of the mechanisms linking cognitive and affective appraisals to the 
behavioral responses or intentions to reduce the risk. In the aim to gain more insights into the effectiveness of the 
dual-process models in the context of natural hazards risk management, the present paper endeavors to advance a 
conceptual model that integrates both cognitive (analytical-based) and affective (emotional-based) processes in 
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shaping and influencing individuals’ risk perceptions, and consequently their protective behavioral intentions. In 
an abstract manner, the hypothetical model ―presented in Fig. 1. below― illustrates our conceptualization of the 
Cognition-Affect-Intention (CAI) model, from a dual-process perspective. The construct of risk perception 
represents a bidirectional (reciprocal) relationship between the cognitive and the affective appraisals which are 
both hypothesized to significantly drive behavioral decisions and to be significantly related to the levels of 
subjective knowledge (i.e. critical hazard awareness) and personal experiences with past flood hazards. However, 
such propositions require empirical evidence to be confirmed, and are therefore worthwhile to explore in this 
paper.  

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. Conceptual illustration of the Cognition-Affect-Intention (CAI) model. 

3. Methods 

3.1. Participants 
 
For the purpose of this study, a cross-sectional survey was conducted via mail ―in an unmarked pre-paid reply 

envelope which provides confidentiality for the participants, avoids any harm to them, and gives them the chance 
to choose a suitable time to complete the questionnaire. In addition, a URL link for an electronic version of the 
questionnaire was provided to the research participants along with their individual ID numbers and password for 
its access. Based on a random sampling technique, the total population size for this study was estimated to be 3150 
households/dwellings located within two major floodplains in South-East Queensland SEQ, namely the Bremer 
River catchment and the Nerang River catchment. Based on the commonly accepted rule of thumb of 10 cases per 
indicator variable, 380 responses were required in setting a lower bound of an adequate sample for SEM analysis. 
The study was approved by the University of Newcastle Human Research Ethics Committee. 

 
3.2. Research measures 

  
Measures for the cognitive and affective appraisals of risk were developed based on an in-depth literature 

review. Wherever possible the measures were adapted to better fit the present study. In particular, the cognitive 
perceptions were based on the general principles of the psychometric paradigm. First, a 4-item question dealt with 
residents’ perception of the probability of inundation in the future (Perceived Risk Probability PRP scale: PRP.1-
PRP.4 with an internal consistency or Cronbach's alpha α = 0.955). Second, a 9-item question dealt with residents’ 
concern about potential consequences of flooding such as disruption of supplies, damage to public facilities, 
damage to houses or possessions, financial loss, psychological health and inconvenience of recovery process after 
the flood (Perceived Risk Consequence PRC scale: PRC.1-PRC.9 with α= 0.959). In addition, the survey included 
a series of questions designed to measure the extent to which residents think or believe their knowledge reaches 
about hazard’s genesis, its mechanisms of exposure and types of adjustments that can avoid its impacts (Subjective 
Knowledge SK scale: SK.1-SK.6 with α= 0.935). A 8-item question then dealt with residents’ negative and 
positive affects or emotions associated with possible future flooding scenarios (Negative Affect NA scale: NA.1-
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