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Overview

--Risks associated with integrated technology
--Impacts in marine transportation system
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Integrated Technology
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Integrated Technology

Coast Guard Data Risk Analytics -cc pistrict 8, New Orleans
 [Integrates archival & real-time accident, incident, AlS, weather,
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« Captain of the Port Morning Briefing
« Data Analytics, Machine Learning = Predictive Risk Analysis
Self Healing Databases

--Flag errors and inconsistencies
--Automatically repair and report
--Reasoning systems

--Port, vessel heatmaps
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Risk Event Error Chain
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Risk Safety Factor Impacts

Organizational Safety
Factors Organizational Safety
Hiring Quality Personnel Performance
Safety Orientation #.accidents
Promotion of Safety P1-P6 # indidents
Formal Learnigg System * # near hesses
Reward Safety # of conditions of class
Multicultugal Operations # of port state deficiencies
# LTI>=3
Vessel/Safety Factors Vessel Safety Performance
Responsibility # accidents
Commlunication P7-P1l # incidents
Probleim Identification "| # near losses
Prioritigation of safety # of conditions of class
Feedback # of port state deficiencies
# LTI>=3
Individual Safety
Factors
Empowerment
I o
Regponsibility P12-P18_{Andividual Safety
Anonysous Reporting . Performance
Feedback 2
Perceived safety
Respect
Integrity
Wﬂlingness to Change http://www.menkent.dk/cliffpics/lookout.jpg, retrieved 9 December 2018



http://www.menkent.dk/cliffpics/lookout.jpg

Risk in Integrated Systems

F:
B Interdependent network of safety and risk
B (DeJoy, et al., 2004; Neal, et al, 2000, Zohar, 1980; 2003).
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Implications

F Multi-level network data analytics
Integrate legacy & next generation technology
Individual, team, vessel, organizational data
Model interdependencies and network links
Learning systems learn and predict risk patterns
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— 7 Safety
™~ )/ Performance

Safety Culture

Measuring requisite variety, resilience In risk

« Are risk models sufficiently complex, robust for today’s networks?
« Missing nodes, influential nodes

g\ —
. \ http://t0.gstatic.com/images ?q=tbn:ANd9GcQDMEIQOYAF7oL-TUY1TkBmwHBchrJulPVeQ17ovstAVreH0-BZQO1IplJ

Retrieved 24 October 2019



http://t0.gstatic.com/images?q=tbn:ANd9GcQDMElQOYAF7oL-TUY1TkBmwHBchrJulPVeQ17ovstAVreH0-BZQO1IplJ_

References

B Choo, A. & Grabowski, M.R. 2013 “Linking Safety Climate to Safety Improvement Efforts and Operational Disruptions: The
Moderating Role of Efficacious Workers” submitted to Production & Operations Management. May 17.

» Dhami, H. & Grabowski, M.R. 2011. “Technology Impacts on Safety and Decision-Making over Time in Marine Transportation,”
Proceedings of the Institution of Mechanical Engineers, Part O: Journal of Risk and Reliability. September, 225: 1-24. Special
issue on Risk and Reliability in Marine Transportation.

[ Grabowski, M.R., You, Z., Song, H., Wang, H. & Merrick, J.R. 2010, “Sailing on Friday: Developing the Link between
Organizational Safety Culture and Performance in Safety-Critical Systems.” IEEE Transactions on Systems, Man & Cybernetics,
Part A, Systems and Humans, 40:2, March, 263-283. doi: 10.1109/TSMCA.2009.2035300.

B Grabowski, M.R., You, Z., Zhou, Z., Song, H., Steward, M. & Steward, B. 2009.“Human and Organizational Error Data Challenges
in Complex, Large-Scale Systems.” Safety Science, 47:9, October, 1185-1194, doi:10.1016/j.ssci.2009.01.008.

B Grabowski, M.R., Ayyalasomayajula, P., Merrick, J.R., Harrald, J.H. & Roberts, K.H. 2007. “Leading Indicators of Safety in Virtual
Organizations.” Safety Science. 45:10, December, 1013-1043. DOI doi:10.1016/j.ssci.2006.09.007.

B Grabowski, M.R., Ayyalasomayajula, P. Merrick, J., & McCafferty, D. 2007. “Accident Precursors and Safety Nets: Leading
Indicators of Tanker Operations Safety.” Maritime Policy and Management, 34:5, October, 405-425.

B National Research Council. 2009. Risk of Vessel Accidents and Spills in the Aleutian Islands: Designing a Comprehensive Risk
Assessment. Special Report 293. Washington, DC: National Academies Press.
http://www.nap.edu/openbook.php?record id=12443&paqe=73, retrieved 21 October 2011.

Passing in Houston Ship Channel
http.//pixdaus.com/pics/1285391280WU3sTdJ.jpg,
Retrieved 24 October 2019



http://dx.doi.org/10.1016/j.ssci.2006.09.007
http://www.nap.edu/openbook.php?record_id=12443&page=73
http://pixdaus.com/pics/1285391280WU3sTdJ.jpg

