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ABSTRACT

The newly updated Rail Safety Act is required to build a comprehensive railway safety management system with corresponding
accreditation regulations for the purpose of safe railway operations. However, such efforts would not be enough to achieve a successful
safety-performance solely without being in place of an appropriate level of safety cultures in an organization. No research was taken
place to propose a safety culture maturity model and its estimate procedures in Korean railway industries. The research reviews a
variety of safety maturity models applied in many other industries and the process of conducting surveys in order to propose a
framework of railway safety maturity estimates, with a set of railway safety elements. This research is expected to contribute in
diagnosing weak areas and finding their appropriate treatment, along with in placing the railway safety certificate program from 2014.
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Table 1. Three-Stage Models of Safety Culture Improvement
Who 1% stage 2" stage 3" stage
Pathological Bureaucratic Generative
-Don't want to know -May not find out -Actively seek info.
Westrum -Messengers are shot -Listened if they arrive -Messengers are trained
(1993) -Responsibility is shirked -Responsibility is compartmentalized -Responsibility is shared
-Bridging is discouraged -Allowed but neglected -Bridging is rewarded
-Failure is punished or covered up -Organization is just and merciful -Inquiry and redirection
Dependent . Independent Interdepfendent
. -Focus on management and supervisory . -Focus on team commitment and shared
Fleming, Lardner -Focus on personal commitment and .
(1999) control responsibility perceptions
-Heavy reliance on written safety rules and . . -Having cares of other's safety and
-All employees consider their own safety e
procedures willingness to help
Rule-based Goal-based Improvement-based
TIAEA -Safety is an external requirement -Safety is an important organizational goal|-Safety needs continuous improvement
(2002) -Seen to be achieved by compliance with |-Concentrates on technical and procedural [-Emphasis on training, improving
rules and regulations solutions fficiency, communications
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Who 5-Stage Models
Fleming (2000) * Emerging —>Managing —Involving—Proactive—Continually improving
Hudson (2003) * Pathological—Reactive—Calculative—>Proactive—>Generative
Foster (2013) * Basic—Reactive—Planned—Proactive—Resilient
Queens (2008) * Vulnerable—~Reactive—>Compliant—Proactive—Resilient
Anglo (2003) * Basic—Reactive—~Compliant—Proactive—Resilient
Gordon (2007) * Uncertainty—>Core—Extended—Leading edge—>World class
ORR (2011) * Ad-hoc—>Managed—>Standardized—Predictable—~>Excellence
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Table 3. Key Elements of the Safety Maturity Models

>
rH

Industry - Who Key elements
-Government commitment to safety ‘Relations between plant management and regulators
-Performance of regulatory agencies -Attitudes of managers
-Corporate level safety policy -Attitudes of individuals
Nuclear -Safety practices at corporate level -Local practices
- ‘Definition of responsibility -Field supervision by management
IAEA “Training ‘Research input to safety analyses
(1991) -Selection of managers -Codes for safety aspects of design
‘Review of safety performance ‘Design review process
-Highlighting safety
-Work-load
Offshore  |'Management commitment and visibility -Participation
B -Communication -Shared perceptions about safety
. -Productivity versus safety ‘Industrial relations and job satisfaction
Fleming -Learnin, izati “Trust, Traini
g organization rust, Training
(2000) -Safety resources
-‘Benchmarking ‘What are the rewards of good safety performance?
-‘Trends & Statistics ‘Who causes accidents in the eyes of management?
-Audits & Reviews -What happens after an accident?
. ‘Incident/Accident Reporting Is the feedback Loop being closed?
Oil & Gas  |Investigation & Analysis -How do safety meetings feel?
- -Hazard and Unsafe Act reports -Balance between HSE & Profitability?
Parker et al. |-Work planning including PTW, Journey Management -Is management interested in communicating HSE issues with the
(2006) -Contractor Management workforce?
-Competency/Training ‘Commitment level of the workforce and level of care for
‘Work-site Job Safety Techniques colleagues.
“Who Checks Safety on a day to day basis? ‘What is the purpose of procedures?
-What is size & status of the HSE Department?
‘Leadership & Accountability -Communication & Consultation
Coal -Policy & Commitment -Control of Documents
- ‘Risk & Change Management ‘Operational Controls
Foster ‘Legal Requirements ‘Emergency Procedures
(2013) ‘Objectives, Targets & Performance Measurement ‘Incident Investigation
‘Training, Competence & Awareness ‘Monitoring, Auditing & Reviews
-Personal risk attitude -Job and task planning
-Caring & Recognition -Hazard identification and reporting
-Management leadership and commitment ‘Training and competency
o -Safety accountability ‘Communications
Mining -Employee involvement and consultation -Knowledge management
- -Coaching and mentoring -‘Maintenance
Anglo ‘Risk management adoption ‘Procurement
(2003) -Strategic planning -Contractor management
‘Project & Process design management ‘Incident investigation and analysis
-Major hazard/Priority risk identification and management ‘Emergency response
-Change management -Safety performance measurement
-Auditing and monitoring
Aviation | Policy & Planning -Competency
_ -Communications & Culture quality -Safety assessment and risk mitigation
-ATM system development -Organizational structure
Gordon -Safety monitoring & occurrences ‘SMS documentation
(2007) -Safety survey and external standards
-Policy & Leadership -Target setting
-Governance & Written SMS ‘Workload planning
-Organizational structure -Safe systems
Rail -Allocation of responsibility -Asset management
_ -Management and supervisory -Change management
‘Internal communication -Control of contractors
ORR -System safety and interface -‘Emergency planning
(2011 ‘Record keeping -Proactive monitoring

-Competence management
“Worker involvement
‘Risk management

-Audit & Incident investigation
-‘Management review
-Corrective action
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Table 4. Hierarchy of Potential Elements for a Railway Safety Culture Maturity Model

First-order Second-order(abbr.) First-order Second-order(abbr.)
-Trust
Policy ~C0rp0rf1te level safe.ty policy o -Shared perf:eptions .
concern -Supervisor leadership Communication  |-Employee involvement and consultation
‘Productivity vs. safety -Safety meetings/committees
-Supervisor/management blame
‘Management leadership ‘Incident/Accident reporting and analysis
“Asset management -Safe audit and monitoring
‘Knowledge management -Job safety technique
Management concern ‘Change management -Legal requirement
“Contractor management -Safety external standards
‘Risk management -Safe assesment and risk mitigation
*Job competence management SMS -Safe system and interface
‘Work load planning -Emergency planning
-Recognition of responsibility ‘Safety performance measurement
Personal -Attitude of safety participation ‘Corrective action
responsibility -Personal risk attitude ‘Employee participation
-Awareness about risk ‘Reward of safety performance

Table 5. Examples of Unique Descriptive Answers Using Hudson'S Model (2003)

Question 1. Are all incidents, even minor ones, throughly reported and investigated?

Choose an answer

1. Pathological: 2. Reactive:

There is an informal
reporting system.

Many incidents are not
reported. Investigation only

accident immediate causes.

3. Calculative:

There are procedures
producing action items, but
takes place after a serious Investigation is aimed only a opportunities to address the sent company wide to share
real issues are often missed

4. Proactive: 5. Generative:

There are trained
investigators. Reports are

Investigation and analysis
driven by a deep
understanding of how

to lessons learned accidents happen
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Fig. 2. A Framework of Rail Safety Maturity Estimates
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