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Panel
“Reimdagining Perrow & Normal Accidents: A 30t Anniversary Reflection”

With oveN/,700 citations, Charles Perrow’s Normal Accidents: Living with High Risk Jchnologies
is a highly Wfluential text in understanding the propensity for unexpected, catgg#frophic, and
yet normal ac®ents in technological systems central to modern societies. Pg#fow points out
the potential ladeMNgQ each of these systems for complex and unexpectgg#nteractions, while
simultaneously providifMwagnore nuanced story that reveals how, requently applied label
of ‘operator error’ often shift e fault of an operator in the
wrong place at the wrong timé dents, it has proved a powerful
reminder of the importance imensions of “technological
disasters” as endogenous to th %er‘ & d se systems.

Yet, Normal Accidents, and th§ Yseq fo
Undergirding Perrow’s writin®dapfl fifs % q e \ggholars, is a deep ideological
commitment to the inevitabilj /, of| § tsds 4T $ery i “normal” as a typology of
accidents (as though abnojrgll i fundamentally different)
emphasizes this point. Perro th¢ gha evel falls short on four major
points. First, there is no clear d¢fifiti acciden by other scholars of safety,
accidents are constructed thrdugh :E about sy t nd, the broad typology of
systems Perrow provides dogp (}tia n nological nuances between
system configurations and thq kpedifif hichjth¢yfreside. Roberts and Bea’s 2001

t sgholars, remains unsatisfying.

study on high-reliability orgadgidati¢hs is probldi] - and in doing so assumes that
all social elements that lead tp K enfldaenous § organization. In fact, social,
economic, and political elenfei @y 3 i tagt arsing out Chernobyl, Three

£

Mile Island, and Fukushima, d have occurred in the context
of the others. Third, the use of Yo ] frame either pertains to the
“normality” of accidents or Perrgw|d s; s of loose coupling in systems
design as a pathway towards mihif{igi i 3 ijt¢dout by Karl Weick in his 1976
study on educational systemsg]rdft® ing (tight=to&loose coupling) function as
sensitizing devices meant to/Epeorrage gbdqavi ot as an analytical tool for
characterizing sociotechnig {ment to the possibility of
improving some systg loosely coupled ones) over others as a pa to addressing high-
risk technologies fails to capture how his own abstraction of these systems to the point of
production (nuclear power plants in particular) misses the global interconnectivity of
technological systems. Changing systems to reduce risk in one locale (e.g. Three Mile Island) may
end up simply fostering other risks and “normal” accidents as a response.

(continued on next page)
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In the fXce of a theory that, despite its pervasiveness, functions primarily as a treatige on the
inevitabiléy of accidents with no clear typology, we propose a new approach to undersginding the
potential fonnormal accidents in complex systems. At the core of this novel appfoach is the
realization thasgomplex systems are not solely technological. Rather, complex ggStems critically
comprise people, Ragwledge systems, and sociotechnical interactions. In orgef to understand the
complexity of systems, dag_complex system “accidents,” a strong apahetfcal program must take

seriously social, organizationd) =emes=enyinemmsentedtastonsmrafncr than simply brushing off
ooooooDoOoOoOOOOOO

structural factors.

We therefore propose a nove . ‘r\~ two-dimensional mapping of
system coupling and linearity i K; tive risk of normal accidents by
accounting for the critical soci l % ical systems. Our framework
poses three dimensions to map sgems and alignment of human

also captures external social g rict organizational study of
accidents (e.g. the function of § societies during Three Mile
Island and Chernobyl, respectiveyy o venience of black-boxing these

; cing these systems as cogent
systems of production (e.g. enefgy i { IR industries (e.g. airplanes and
nuclear reactors versus uranj i c) we can capture disparate
elements that may lead to accjdghty. ete qrganiz t1 Akl level, these elements may not
factor into an analysis of pofejii hccidepts to 'of¢Rr, as the lack of clear vertical
integration from resource ex t is more common. However,
externalities are useful to cor policy analysis. Therefore, our
three-dimensional approach uanced analysis of complex
sociotechnical systems with imp dt§er sculpt programs to manage
normal risk.

We will explore this novel frameflark.a n’ iotQol hykenwdsi§ng four case studies originally

’éﬂf We wAlh resexap)ine aircraft, nuclear power,
QRILAL Perrow’s two-dimensional
technological system g#falysis with our three-dimensional sociotechnical S\#gtem analysis. We will
demonstrate how technologies that were deemed quite similar in Perrow’s framework possess
markedly different implications for normal risk, and thus merit unique approaches to policy
construction for risk management, when human knowledge systems and values are included in the
analysis.
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“Reimdgining Perrow & Normal Accidents: A 30t Anniversary Reflection”

Eric Kenffedy is a PhD student at the Consortium for Science, Policy & Outcomes At Arizona
State UniveXgity and has a Bachelor of Knowledge from the University of Water]#o. His work
focuses on Jing improved strategies to foster collaboration in solyvjfg complex &
interdisciplinary Twgl-world problems. Kennedy is fascinated by thg#fvays people and
communities work tog®tagg to design, problem solve, and inngua#®, especially when these

collaborations involve diverse J RN G O oL I o sdavidly interested and involved
in work on innovation systems -'rl!'i!hh"llj}l'u!- EE!!I!E!! gn of educational systems.

Michael Burnam-Fink is a PhP s -m: SN WN Crsity in the Human and Social
Dimensions of Science and Tgc e and technology studies, the
history of medicine encourfdfng gghnologies for people with

disabilities, and narrative fore§jght|njdthgflolagie, ina\" tion focuses on the use and
regulation of cognitive enhan (_. ef] inpiN %ﬁc 10nA\GON ADHD diagnostic category

has expanded in recent decq{dilis, sfhdents QM Warup educational and medical
authorities control the flow of\d ; %l refafedf¢qitrolled substances. This work
analyzes the culture of study 1 gs Ogext of diaehydbkK\uidity and policies for special
education, in order to understand Hqw erging biojiddl nfnagement of the self may be
enacted in concert or oppositiggdto] b alues. In his 'Jpalq pighe, Michael collects books on
the Vietham War and reads Dppit efensefreport: 01 feapons system procurement.

Abraham Tidwell is a Ph.DJ4d ‘ p
Technology Program in the ".o; i

1k Dimensions of Science and
Outcomes (CSPO) at Arizona

State University. His researcliiidudds|a i d|fraintenance of energy systems
and the relationship between dqmpinE qc e} liberal economic theory, and
the state. Previous projects hav i tional components of climate
change rhetoric in the Americagh jjukclear dynamics of nuclear facility

licensing controversies, and critg§ally Landhi en and MOwienergy security emerged as a
focal point of U.S. governmengpetrey=eisclirse. Abra has=g]3p analyzed U.S. Navy surface
fleet systems management j# i0R, performed cost analysis on
novel carbon capturgsesigns for coal-fired power plants, and cond§ted process chemistry
research in the building materials industry. He 1s currently co-editing a volume of the CSPO
book series The Rightful Place of Science on energy ethics.

(continued on next page)
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“Reimdgining Perrow & Normal Accidents: A 30t Anniversary Reflection”

Heather M. Ross, DNP, is a PhD student in the Human and Social Dimensions of $fience and
TechnologyN\grogram in the Consortium for Science, Policy & Outcomes (CSPQ¥ at Arizona
State Universi®, She is also an Instructor in the Doctor of Nursing Practicgsrogram in the
College of Nursindwgd Health Innovation at Arizona State University. Hgwfesearch focuses on
complex sociotechnica ems in medical diagnostics and thergpetftics, including invasive

technologies for treating cardigermya NS O R on&nsors in ambulatory medicine.
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She also maintains an activ -'!‘"Li- !J“!J" Bl -lui"--l-el electrophysiology at Arizona
| £

Arrhythmia Consultants in Scq

Dr. Jennifer Richter is a Visitj g‘A gl of Social Transformation and
the Consortium of Science, POAi& a gterests are at the intersections
of science and society, and how¥&dpf AN M. Specifically, she focuses on
nuclear energy and waste pgfifi R, communities in America’s
“nuclear corridor” in southedsgln|Ne¢w MeicO. wyinoRbbw science and technology
policies collide with local expacttiphs ndihgs ¢4 ghvironment and economy, Dr.
Richter explores the different scfijes echnologpe S8 W licies.
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