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My storye
Last30years of working directly with and experience with:
A Aviation
A Nuclear power
A Offshore Drilling
A Petrochemical
A Refining
A Oil & Gas Pipeline
A Railroad
A Maritime

A Coal Mining
And recently (lasi5+ years) withHealth Care industries



My life storye ..

BP

Chernobyl
BP
Three Mile Deepyvater
Island Horizon

Fukushima

March 28, December April 26, March 23, April 20, March 11,
1979 3, 1984 1986 2005 2010 2011



Medical Systems

Global Challenges in Human
Factors and Medical Systems

Human Factors/Medical Device Mini-Symposium
August 2-3, 2000
International Ergonomics Association and
Human Factors and Ergonomics Society.
San Diego, California

Cornelia Rooks, M.A.
U'S. Food and Drug Administration




USC Keck Hospital
2014




An Example of
Human-Machine System
HumanMachinelnteractions
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A Fundamental Issue
(My Premise)

Safety and Reliability of Complex
System

The HOT 6Model

Major Subsystems of a Complex Technological System
(e.g., a nuclear power plant, refinenygspital)
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Interactive
Effect
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Technology

Interactive
Effect
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Human Error
A Fundamental Issue

NHuman error can be considered
as eltherhumanmachineor
humantaskmismatches

Professor Jens Rasmussen

Los Angeles1992



Systeminducedor Designinducedhuman errors can be considered
as (or caused by the) following types of mismatches:

- Humanrmachine;
- Humantask:; and/or
- Humanrorganization




Wrong-site Surgery
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Universlty of Wisconsin at Madison

So, the Brain Tumor’s on the Left, Right?

AL
Seeking Ways to Reduce Mix-Ups in the Operating Room Mjﬂp a4 ozp,m

2k

Source:The New York TimesiSo, the Tumor Is on the Left, Right? Seeking Ways to
Reduce Operating Room ErrorsSunday, Aprill, 2001, P.23



An Example of
Designinduced Error and
Systents Fallure






Number of errors

Design out of 1200 trials
I 0
Il 76
1l 116
\Y, 129

Source: Chapanis & Lindenbaum, 1959.






Human Factors, Workplace Design, &
System Safety/Reliability

NThe HumanError Probability(HEP)will bereducedoy factors of 2 to
10 if the workstation (display and controls) are improved by the

iIncorporationof standarchumanengineeringoncepte
(SwainandGuttmann 1983 p.11-5)

From Swain,A.D. andGuttmannH.E. (1983 June) Handbookof HumanReliability Analysiswith Emphasis
on Nuclear Power Plant Applications Final Report (NUREG/CR1278. Washington,D.C.: U.S. Nuclear

RegulatoryCommission



PersonaObservations on
the role ofCultural Factors In
HumanMachine/Technology
Interactions
&
Safety



POPULATION STEREOTYPE

Color Association

People’s Republic of China (PRC)

Less than 50%

Based on a study of 784 volunteers of both sezes from various occupational
groups in the city of Kunming, Yunnan Province (Courtney, 1986)

United States of America (USA)

Almost 100%

(Ibid)
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Culture, Facts and Theories

Facts are not pure and unsullied bits of The
information;culturealso influences what we MisSmeasure

see and how we see it. Theories, moreover, of Man
are not inexorable inductions from facts. The o
most creative theories are often imaginative .
visions imposed upon facts; the source of
Imagination is also stronglyultural

(The late) Professor Stephen Jay Gould, renowned Harvard University Stephe]] ]ay G()uld
professor of geology, biology, and the history of scierf@re(V/ismeasure aushor of Ever Since Darwin and The Panda’s Thumb
of Man 1981, p. 22).



My life story + Aviation accidents (with cultural issues)

BP

Chernobyl

BP
Three Mile Deepyvater
Island Horizon

Fukushima

March 28, December April 26, March 23,
1979 3, 1984 1986 2005

April 20, March 11,
2011

L ber | i
2002

Avianca, &
1990

Tenerife, Korean Air 801,

1977 1997 2013

Asiana 214, i et



National Culture Implicated as@)
Contributing Factor to 5 Severe Accidents

A Tenerif - Runway Incursiori Canary Island,
Sprain- 1977(583fatalities)

A Avianca 0527 Crash- New Yorki 1990(73
fatalities)

A Korean Air 8017 Crash- Guami 1997(228
fatalities)

AThe! b e r | mid-greallisioni
Switzerland’ 2002(71fatalities)

A Asiana214i Crash- San Francisce2013(3
fatalities)



International Civil Aviation Organization

Journal
(Oct 1996
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® Organizational Factors

OCTOBER 1996

® Cultural Issues

HUMAN FACTORS

Cultural factors influencing safety need to be
addressed in design and operation of technology

Human factors training is becoming a powerful tool in improving aviation safety, but it must take
into account the cultural differences that exist between different parts of the world if it is to become

Sfully effective.

NAIMEDIN MESHKATI
UNIVERSITY OF SOUTHERN CALIFORNIA
(UNITED STATES)

XPECTATIONS that internationa
operations will continue to dc
for an increasing share of air trans

port activity worldwi

e underscores the

importance of designing aircraft and air
traffic control (ATC) technology with
human factors, including cultural factors,
in mind

A recent University of Texas study of
national culture and flight-deck automation,
involving 5,705 pilots from a number of
nations, found a “disturbing . . . lack of con
lomation attitudes, both within

nations.” It concluded that

philosophy for the design o
More recently, the U.S, Federal Aviation
Administration (FAA) buman factors study
team identified several “vulnerabilities™ in
flight crew manay ent of automation and
situations

eness. These evidently

uwa

were caused by interrelated deficiencies in

the aviation system, such as inadequate
understanding and consideration of cultural

differences in design,
AA recommended fur

ling, operations

and evaluation. T1
ther study of such factors as pilot under
standing of systems capabilities, and how
organizational and cultural background
influence how pilots decide whether and
when to rely on automation

ICAO has recognized the importance of
cultural issues in aviation safet

acknowledged that the effec
liman factors training may be dir
or even negated by the context of a situa
tion. ICAO’s human factors and flight safe-
Iso has shown that safety

ty program
deficiencies remediable by human factors
training in North Ameri

4 may not be

OCTOBER 1996

According to research findings, new technology should be designed in a way that
accommodates human factors, including cultural considerations.

addressed at all by training

has also been suggested t

ican approaches to crew resource manage-
ment (CRM) trai nay not be applica-
ble in many cultures. The ¢

is how to measure signifi
ferences and reflect them in training

The Boeing Co. reported in 1987 that
65.4 per cent of all jet transport accidents
since 1959 could be attributed to flight

crew error. Also, 37 of 75 accidents involv-
ing U.S. airlines between 1978 and 1990

were found 1o be a result of flight crew

actions; the U.S. National Transportation
Safety Board (NTSE) found a total of 3
errors associated with these accidents

Cultural parameters, a dormant but prob-

ably the most subtle human factors subset

in technology utilization, should be the
focus of more attention in aviation safety
Cultural factors contributed significantly to

the crash of Avianca Flight 052 near New
York in January 1990; the NTSB deter-
mined that the pre

le cause was flight

crew failure o manage the Boeing 707 fucl
load and to communicate an emergency sit
uation to ATC before fuel exhaustion.

An Avianca captain testified that the first

s use of the word *priority” rather

n “emergency” may have resulted from
manufactur

ng provided by the air
er, which uses “priority” in its procedures
manuals. He indicated Avianca personnel
thought that “priority” and “emergency”
conveyed the same sense of ur,
ATC. Controllers testified that

ney 10

hough
they would do their utmost to assist a flight

requesting priority, the word would not

require a specific response. They also said

that pilots with a fuel emergency should
declare it as such.

“The NTSB found that the first officer of
Flight 052
English, never used the word “emer

, who transmitted exclusively

gency,” even when he radioed that two

engines had flamed out. Neither did he use

appropriate phrascology to commun
minimum fuel sta
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Why Your Flight Safety Is At The

Mercy Of Cultural Factors

Dr. Najmedin Meshkati

November 29, 2000

Najmedin Meshkati, Ph.D., CPE
Office Tel: (213) 740-8765; Fax: (213) 744-1426

Email: meshkati @usc.edu

URL: http://www-bcf.usc.edu/~meshkati/

s are not pure and
F‘quullied bits of infor-
mation; culre also influ-
ences what we see and how
we see it. Theories, more-
over, are not inexorable in-
ductions from facts. The
most creative theories are of-
ten imaginative visions im-
posed upon facts; the source
of imagination is also strong-
Iy cultural,

[Dr. Stephen Jay Gould,
renowned Harvard Universi-
ty professor of geology, biol-
ogy, and the history of sci-
ence (Gould, 1981, p. 22).]

Introduction

‘Whenever you fly an aircraft,
seat in the cockpit or in the
cabin, or land in a “foreign”
airport your flight safety is at
the mercy of cultural factors.
Attesting is the above suc-
cinct epigraph, which only
provides the first compelling
reason. It may be anathema
to many scholars and practi-
tioners of “hard” sciences and
other engineering-dominated
fields, but recent rigorous re-
search has proven that even
scientific theories, facts, and
practices -- which determine

and govern aviation systems’
operations -- are strongly cul-
turally based. For instance,
according to a recent article
in The New York Times (May
23, 2000), an attempt to ban
communication in French be-
tween pilots and air traffic
controllers at Charles de

2000

Gaulle airport near Paris last-
ed only 15 days primarily due
to cultural factors, and more
specifically because of “stub-
bom Gallic pride that persists
among French pilots and air
controllers”  As all non-

French speaking seasoned pi-
lots who have approached

— g




The Cultural Context of Nuclear Safety
Culture:

A Conceptual Model and Field Study
(1999

NUCLEAR
SAFETY

A Human Factors The cultural context of nuclear
Perspective safety culture: a conceptual model
and field study

NAJMEDIN MESHKATI
University of Southern California, Los Angeles

J. Misumi B. Wilpert R.

The two general components of safety culture are “the necessary framework within
an organisation and the attitude of staff at all different levels in responding to and

ing from the fi k.’ Also, the req: from individual employees for
achieving safety culture at instalfations are ‘a questioning attitude, a rigorous and
prudent approach, and necessary communication.’ Recent studies have highlighted the
critical rele of cultural factors in the safety of nuclear power plants.This chapler
contends that an organisation’s safety culture, as a system composed of behaviours,
practices, policies, and structural components, cannot fiourish or succeed without
interactions and harmany with its environment - the societal or national culture, Tn
other worls, safety culture should be considered in the context of national culture. It
is luded that the Y ditions for creating and nourishing safety culture
ir 2 technological system include (but are not limited to):

» an understanding of systems-related factors affecting human performance;

® determination of the extent to which systems-related factors interact with factors
of organisational culture and the national culture;

s promotion of 2 questioning attitude and openness in the organisation;

- of cond and a supportive regulatory

®
L]
.
.
.
.
.
°
.
s
.
.
.
°

Human and organisational factors play a vital role in the safety of large-scale
technological systems (Meshkati, 1988; 19892, b, ¢; 1991a, b). Fortunately, this
fact has been almost universally recognised by the nuclear industry around the

61




Australian Aviation, March2014
Writer: Geoffrey Thomas
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3 crash shows continued need for vigilance
against CAM & culfural issues
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Cultural Variety of
the SIA Pilot Group

Main Nationalities Number | Percentage

Singaporean 818 524

Malaysian 329 21.0

Australian 93 6.0

British 88 56

- Indian 45 2.9
2 Canadian 29 1.9
2 South African 25 1.6
~§ American 15 1.0
@ Portuguese 10 0.6
New Zealander 4 0.3

Others * 105 6.7

1561 100.0

SIA Crew Nationalities * "Other" nationalities include Pakistanis,
as at 31 May 2001 Bangladeshis, South Americans,
Jordanians and Europeans
y

NThe number stands 42. To be more precise, SIA currently emplaiots from42
different countries (Email from Capt SeptembeR2, 2003



National, Corporate, & Safety Culture(s)

National Culture

Corporate Culture

SafetyCulture




What isSafety Cultureand why it Is so important



Why safety culture Is so critical/vital?



Safety Culture as a RootCause of a Systelits
Common Mode Failure

A Because of their diversity and redundancies,
the defensan-depth will be widely
distributed throughout the system.

A As such, they are only collectively
vulnerable to something that is equally A ﬁ'ﬁﬂjﬂmﬁ&&gﬂ

widespread. The most likely candidate is }}5; JAMES REASON
safety culture e

A It can affect all elements in a system for
good or ill

Professor James Rease@h./fe in Error, 2013 Page81



What isSafety Culture?



US Nuclear Regulatory Agencg (US NRC) Definition of
Safety Culture

NThe core values and behaviors resulting from a collective commitme
by leadersand individuals to emphasize safety over competing goals t
ensure protection of people and the environm¢8ECY-11-0005

Januanb. 201])



The USNRC& Policy Statement on Safety Culture
(SECY-11-0005 January 5. 201])
Nine ntraits of positive safety cultured

1) Leadership Safety Values and Actions Leaders demonstrate a commitment to
safety in their decisions and behaviors;

2) Problem Identification and Resolution- Issues potentially impacting safety
are promptly identified, fully evaluated, and promptly addressed and corrected

commensurate with their significance;

3) Personal Accountability - All individuals take personal responsibility for
safety;



The USNRC& Policy Statement on Safety Culture
(SECY-11-0005 January 5. 201])
Nine ntraits of positive safety cultured

4) Work Processes The process of planning and controlling work activities is
Implemented so that safety is maintained,;

5) Continuous Learning - Opportunities to learn about ways to ensure safety are
sought out and implemented,

6) Environment for Raising Concerns- A safety conscious work environment
(SCWE) is maintained where personnel feel free to raise safety concerns
without fear of retaliation, intimidation, harassment, or discrimination;



The USNRCG® Policy Statement on Safety Culture
(SECY-11-0005 January 5. 201])
Nine ntraits of positive safety cultured

7) Effective Safety Communication- Communications maintain a focus on safety;
8) Respectful Work Environment - Trust and respect permeate the organization; and

9) Questioning Attitude - Individuals avoid complacency and continuously challenge
existing conditions and activities in order to identify discrepancies that might resul

INn error or inappropriate action.



A few words about

Leadership and Safety Culture



US Nuclear Regulatory Agency (US NRC)
and Institute of Nuclear Power Operations (INPO) Similar
Definition of
Safety Culture

A fiThe core values and behaviors resulting from a collective
commitment byeadersand individuals to emphasize safety over
competing goals to ensure protection of people and the envirooment
(Safety Culture Policy Statemefiederal Registeduneld, 2011])

A fiFor the commercial nuclear power industry, nuclear safety remains
the overriding prioritg (INPO 12-012, 7raits of a Healthy Nuclear
Safety CultureApril 2013



INPOG
Traits of a Healthy Nuclear Safety Culture

INPOT e
—
Pocket Guide
1o INPO 12-012:
Traits of a Traits of a
Healthy Nuclear Healthy Nuclear
Safety Culture Safety Culture

IIIIIIIIIIIIIIII

48



INPO s

fiNuclear safety culture is a leadership responsitixperience
has shown thdeaderdn organizations with a healthy safety
culture foster safety culture through activities such as the

fo

A

lowing:
_eadergeinforce safety culture at every opportunity. The

nealth of safety culture is not taken for granted.



INPO ser

A Leaderdrequently measure the health of safety culture with a focus on
trends rather than absolute values.

A Leaderscommunicate what constitutes a healthy safety culture and
ensure everyone understands his or her role in its promotion.

A Leadergecognize that safety culture is not all or nothing but is, rather,
constantly moving along a continuum. As a result, there is a comfort in
discussing safety culture within the organization as well as with outside
groups, such as regulatory agencies.



BP Refinery Accident
March 23, 2005
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Plant Explosion
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KEY ISSUES:

SAFETY CULTURE 0

REGULATORY OVERSIGHT

PROCESS SAFETY METRICS )
HUMAN FACTORS 4

TEXAS CITY, TEXAS
MARCH 23, 2005

REPORT NO. 2005-04-1-TX
MARCH 2007
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Report to the President

National Commission on the BP Deepwater
“*Horizon 0il Spill and Offshore Drilling

Nascnal Commizeon on the BF Desowaler Monacn OF Soil and Ofchaore Dnlng

Esplozion ot #F 3 Texas Cay Refinery
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Presentation to the Safety Conference of the
Florida Minerals and Chemistry Councill

Examining Organizational and Safety
Culture Causes of the BP Texas City
Refinery Explosion

CSB Investigation Supervisor Don Holmstrom
May 1, 2008
Tampa Florida, DC




