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Understanding Effects of Heuristics and Biases on At-Risk Behavior of

Construction Workers
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Much research has been done to minimize the number of construction accidents by identifying causes
and proposing safety programs for prevention. However, accident rates in practice have only slightly
decreased. Causes of accidents have been clarified as being twofold: unsafe conditions and at-risk

behavior, in relative proportion of approximately 1:4 in common.

Several causes of at-risk behavior have been studied; however, no work has addressed heuristics and
biases as causes of accidents. This dissertation argues that heuristics and biases induce judgments which
deviate from rationality, resulting in at-risk behavior. This dissertation aims to determine heuristics and
biases and the processes by which they lead construction workers to commit at-risk behavior and then to

propose some practical debiasing methods.

Data were collected from 52 construction workers in a construction project in Thailand. Simulation
cases, which asked construction workers to evaluate accident risk (risk perception) and decide whether
to commit at-risk behavior (risk behavior), were used and followed by in-depth interviews. The
relationship between risk perception and risk behavior was tested by employing student t-test. Grounded
Theory was employed to analyze interview data in order to first determine the heuristics and biases
prevalent in the construction workers’ irrational judgment and then to structure the processes generating

those heuristics and biases.

The results indicated that risk perception of construction workers was significantly correlated with their
risk behavior; the lower the risk is perceived, the more probability the at-risk behavior is committed. In
addition, 17 heuristics and biases prevalent in construction workers’ irrational judgment were identified
and the processes generating them were determined. Among those heuristics and biases, overconfidence
was determined to be the central category in accordance with the proposed criteria, the mechanism of

which was then explored.

The mechanism of overconfidence showed that construction workers became overconfident when they:
1) ihcorrectly interpret outcome knowledge; 2) employ confirmation bias; and 3) lack of knowledge.
Subsequently, two calibration methods, counterfactual thinking and comparison, associated with reward
system were proposed and tested by using an experiment which employed a dart game to measure the
confidence level. The result portrayed that subjects in the comparison associated with reward group

showed significant improvement in calibration.

Finally, a calibration package program built on the dart game was proposed as a training and calibration

process for the construction industry. This program aims to teach and train construction workers to



estimate their confidence level correctly from an experiment test. In addition, a reward scheme was
proposed to reward the construction workers who are calibrated well and punish those who are

overconfidence on the construction site.



