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Introduction 

Natural hazard triggered technological accidents 

(known as Natechs), can disrupt supply chains in the 

chemical industry leading to financial losses, lost sales, 

and other impacts [1] [2] [3]. For example, damages to 

industry [4], including an explosion at the Arkema 

chemical plant during Hurricane Harvey in Texas in 

2017 resulted in billions of USDs in direct and indirect 

damages and losses, including prolonged shutdowns, 

causing severe shortages of petrochemicals that 

threatened global supply chains [5]. 

Problem statement 

Disrupted chemical supply chains could significantly 

impact the economy and daily life as chemical products 

are used across a range of sectors. For example, during 

Hurricane Harvey, ethylene, an essential chemical 

material, experienced a 61% production capacity loss. 

This resulted in the shutdown of over 50% production 

of polyethylene plastic and 60% of polypropylene in the 

US, and in turn affected the production of other 

products ranging from cars to medical equipment and 

to nappies [6]. Though the chemical industry is 

relatively highly regulated, there is evidence that 

managers respond at different proactive levels when 

facing potential Natech hazards [7]. In particular, the 

impacts of natural hazards and potential Natech 

accidents on the supply chains are often underestimated 

[8]. However, little research has touched upon this issue. 

Thus, more research is needed to better understand 

supply chain managers' risk perception regarding these 

external threats.   

 

Study purpose 

The purpose of this paper is to propose a conceptual 

model that will guide the study of supply chain 

managers' risk management practices for Natech 

hazards from the perspective of risk perception and 

proactive protective behaviour.  

Methodology 

Data for this study was obtained through a literature 

review. The literature review can be divided into three 

parts. First, we reviewed the existing theoretical models 

in disaster risk perception, particularly regarding flood 

and chemical accident risk perception. Then, we 

evaluated and compared those models. Second, we 

reviewed papers that had examined essential variables 

in relation to protective intentions and behaviours. And 

third, we looked into research studies that focus on 

managers' or organisational risk perception and 

decision making. 

Results and discussion 

Based on the literature review, we propose an extended 

protection motivation theory (PMT) model for the 

purpose of understanding the influential mechanism of 

supply chain managers' risk perceptions on protective 

intentions under the threat of flood-triggered chemical 

accidents. 

Protection motivation model 

Protection motivation theory provides a conceptual 

framework for predicting coping behaviour when 

individuals perceive a threatening situation [9]. It 

consists of a threat appraisal process and a coping 



appraisal process. The original threat appraisal  consists 

of intrinsic and extrinsic rewards, severity, and 

vulnerability assessment. This study modifies the threat 

appraisal by including three types of risk perception 

based on the TRIRISK model proposed by [10]. These 

are deliberative, affective, and experiential risk 

perceptions. Previous research confirmed risk 

perception is a crucial predictor of protection 

motivation [11]. However, none had implemented the 

TRIRISK model for disaster risk perception. The 

coping appraisal process includes response cost, 

response efficacy and self-efficacy. In the present study, 

we excluded self-efficacy, considering the subject here 

is an organization instead of an individual. Cognitive 

biases are believed to influence risk perception and 

further affect decision-making [12]. Based on the 

literature review, four types of cognitive biases were 

included in the model: optimism bias, the illusion of 

control, planning fallacy, and belief in the law of small 

numbers [13, 14, 15, 16]. To understand how biases 

influence managers in perceiving flood-related Natech 

threats and proactively adopting supply chain disaster 

preparedness and prevention actions in the chemical 

industry, this study proposed four hypotheses in regards 

to the relationships among the four cognitive biases, the 

three types of risk perception, and protection motivation. 

Figure 1 presents the proposed conceptual model. 

Conclusion 

This study adopts the protection motivation theory and 

develops a theoretical model to address the adoption of 

prepare and mitigate measures in supply chain Natech 

risk management. The model is expected to be 

examined through a survey and contribute to improving 

Natech risk perception among supply chain managers 

in the chemical industry. 

References 
[1] Craighead, C. W., et al. (2007). The severity of supply chain 
disruptions: design characteristics and mitigation capabilities. 
Decision Sciences, 38(1), 131-156. 
[2] Hendricks, K., & Singhal, V. (2003). The Effect of Supply 
Chain Glitches on Shareholder Wealth. Journal of Operations 
Management, 21:501–22. 
[3] Hendricks, K., & Singhal, V. (2005). Association Between 
Supply Chain Glitches and Operating Performance. Management 
Science, 51(5):695–711. 
[4] Devine, J. (2018). EPA Ignores Lessons from Chemical Spills 
in Hurricane Harvey. NRDC 
[5] Cassiday, L. (2018). Lessons learned from Hurricane Harvey. 
Retrieved from AOCS. 
[6] Kaskey, J. (2017). Hurricane Harvey has endangered the 
supply of the world's most important chemical. Independent 
[7] OECD. (2020). Natech Risk Management: 2017-2020 
Project Results. Retrieved from 
https://www.oecd.org/officialdocuments/publicdisplaydocumen
tpdf/?cote=env/jm/mono%282020%294&doclanguage=en 
[8] Burkhardt, M. (2021). Impacts of natural disasters on supply 
chain performance, (36). KIT Scientific Publishing. 
[9] Rogers, R. W. (1983). Cognitive and psychological processes 
in fear appeals and attitude change: A revised theory of 
protection motivation. Social psychophysiology: A sourcebook,  
[10] Ferrer, R. A., et al. (2016). The tripartite model of risk 
perception (TRIRISK): distinguishing deliberative, affective, 
and experiential components of perceived risk. Annals of 
Behavioral Medicine, 50(5), 653-663. 
[11] Ferrer, R. A., et al. (2018). When does risk perception 
predict protection motivation for health threats? A person-by-
situation analysis. PloS one, 13(3), e0191994. 
[12] Simon, M., Houghton, S. M., & Aquino, K. (2000). 
Cognitive biases, risk perception, and venture formation: How 
individuals decide to start companies. Journal of business 
venturing, 15(2), 113-134. 
[13] Buehler, R., et al. (2002). Inside the planning fallacy: The 
causes and consequences of optimistic time predictions. 
Heuristics and biases: The psychology of intuitive judgment, 
250-270. 
[14] Fife-Schaw, C., & Barnett, J. (2004). Measuring optimistic 
bias. Doing social psychology research, 54-74. 
[15] Langer, E. J. (1975). The illusion of control. Journal of 
personality and social psychology, 32(2), 311. 
[16] Tversky, A., & Kahneman, D. (1971). Belief in the law of 
small numbers. Psychological bulletin, 76(2), 10

Figure 1 


