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INTRODUCTION

Catastrophic accidents are not unique to 
the Railway industry. 

This presentation reviews 10 accidents 
in 7 industries to identify common root 
causes and develop a model.

The implication of this model for the 
Railway industry is then assessed.
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CASE STUDIES
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CASE STUDIES (1/5)

SPACE

Space Shuttle 
Challenger

• 28 January 1986

• 7 deaths

• failure of the O-ring 
seal leading to 
explosion of the rocket

• Main sources: NASA, 
Rogers Commission, 
Diane Vaughan

SPACE

Space Shuttle 
Columbia 

• 1 February 2003

• 7 deaths

• breach of the Thermal 
Protection System on 
the leading edge of 
the left wing

• Main source: Columbia 
Accident Investigation 
Board (CAIB)
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CASE STUDIES (2/5)

NUCLEAR

Chernobyl

• 26 April 1986

• 30 immediate deaths

• Sudden power surge 
inadequately managed 
leading to the 
explosion of the 
reaction 4 of the 
nuclear plant

• Main sources: IAEA 
reports

SHIPPING

Herald of Free 
Enterprise

• 6 March 1987

• 193 deaths

• Bow doors were left 
open leading to the 
capsize of the ferry 
shortly after leaving 
the port of Zeebrugge

• Main source: Lord 
Justice Sheen inquiry
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CASE STUDIES (3/5)

OIL & GAS

Piper Alpha

• 6 July 1988

• 167 deaths

• Massive gas leak 
leading to fires and 
larger explosion and a 
fireball that engulfed 
the platform – lasted 
22 min

• Main source: Lord 
Culllen inquiry

OIL & GAS

BP Deep Water 
Horizon

• 20 April 2010

• 11 deaths

• Explosion and fire on 
the Deep Water 
Horizon platform 
followed by a major oil 
spill in the Gulf of 
Mexico

• Main sources: BP, 
National Commission

6



CASE STUDIES (4/5)

CHEMICAL

BP Texas City Refinery

• 23 March 2005

• 15 deaths

• Fires and explosions 
due to maintenance 
problem leading to 15 
deaths, 180 injured 
and $1.5b of damages

• Main sources: BP, 
CSB, Baker

CHEMICAL

Buncefield

• 11 December 2005

• 43 injured

• high level switch failure 
led to the overflow of a 
tank and resulted in a 
5 days fire of 23 
storage tanks 

• Main source: 
Buncefield Major 
Incident Investigation 
board
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CASE STUDIES (5/5)

AERONAUTIC

RAF Nimrod MR2 
Aircraft XV230

• 02 September 2006

• 14 deaths

• Fuel leak during mid-
air refuelling leading 
to fire and explosion of 
the whole aircraft

• Main sources: RAF, 
Haddon-Cave inquiry

RAIL

Ladbroke Grove

• 5 October 1999

• 31 deaths - 523 injured

• Collision between two 
trains due to one them 
passing the Ladbroke 
Grove junction signal 
SN109 at danger 

• Main source: Lord 
Cullen inquiry

8



DISCUSSION
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FINDINGS

Common root causes
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LEADERSHIP

Cost & Business 
Pressure

Safety Culture

Communication

Control & 
Enforcement

Contractors’ 
management

No case 
studies 7 8 9 10



DISCUSSION

Safety as a core value
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LADBROKE GROVE

‘Senior management must demonstrate to their organisation 
in this and other ways that safety is of the highest priority and 
that improvements in safety will, in addition to reducing 
injuries and incidents, result in improved business. The “noise 
around performance” must be tempered to ensure it does not 
swamp the noise around safety.’ (Cullen, 2001b, p65)

‘[...] contractors and sub-contractors should work to exactly 
the same safety standards as those employed directly by the 
industry.’ (Cullen, 2001b, p56)



DISCUSSION

Safety as a core value
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COLUMBIA
The Commission [on the Challenger accident] recommended 
many changes to remedy these problems, and NASA made 
many of them. However, the Board found that those post-
Challenger changes were undone over time by management 
actions. (CAIB, 2003, p198)

CHERNOBYL
The assurance of safety in the face of the inevitable pressures 
to meet production goals requires a dedicated operating 
organization and a strong and independent regulatory regime, 
properly resourced, backed at Government level and with all 
necessary enforcement powers.(IAEA, 1992, p31)



DISCUSSION

Safety as a core value and enforced
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TEXAS CITY
BP mistakenly interpreted improving personal injury rates as 
an indication of acceptable process safety performance at its 
U.S. refineries.(Baker, 2007, pXII)

DEEP WATER HORIZON
The BP Board of Directors did not provide effective oversight 
of BP’s safety culture and major accident prevention 
programs. (CSB, 2007, p25)



DISCUSSION

The role of Corporate Governance

• Corporate Governance is not identified in the
case studies

• However, Corporate Governance is the main
means of defining, controlling and enforcing
business priorities across all stakeholders of
the organisation

• Corporate Governance is essential to make
safety a core value of the organisation and
to control and enforce it

14



DISCUSSION
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Derived model
Based on 6 root causes and literature review

When ONE of the 
building blocks of this 
model weakens the 
level of risk increases

Control & 

Enforcement



DISCUSSION

Meaning for the Rail industry

• The ORR published the Railway Management
Maturity Model (RM3) in 2011

• This model sets out criteria to assess ability
to achieve excellence in controlling risk

• Integrate ROGS, accident reports, guidance
and researches on safety.
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1- ORR, 2011, Railway Management Maturity Model 

(RM3), version 1.02, March 2011
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RM3 Model(1)

DISCUSSION



DISCUSSION

Meaning for the Rail industry

• It appears that the ORR model covers 
adequately the importance of setting and 
enforcing safety as a core value, and the 
associated factors: leadership, corporate 
governance, culture, communication, human 
resources management, vision / goals / 
strategy

18

BUT…



DISCUSSION

Meaning for the Rail industry

• the “financial and investment strategy” is
not part of the model.

• That can be an issue as often finance is a
key driver in implementing and improving
safety

• At the end of the day, financial and
investment strategy is a true reflection of
the commitment of an organisation to
achieve safety excellence
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CONCLUSION
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CONCLUSION

The ORR RM3 addresses all of these
factors with the exception of the
“Financial and Investment Strategy”.
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The assessment of 10 case studies in 7
industries identified common root
causes consistent with the literature.

Organisations and their Leaders 
have to demonstrate that “they put 
their money where their mouth is”



THANK YOU
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