
1 Disclaimer

This presentation is for the purpose of information only. A binding interpretation of 

EU law is the sole competence of the Court of Justice of the European Union.

The information contained in this presentation may be re-used provided that the 

European Union Agency for Railways (ERA) is always mentioned as the source of the 

material and without altering the original meaning or message of the content. Such 

acknowledgment must be included in each copy of the material. 

The above-mentioned permission does not apply to content supplied by third 

parties. Therefore, for documents where the copyright lies with a third party, 

permission for reproduction must be obtained from the copyright holder.
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Competence on track
Rail Safety Days
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4.2.1. The organisation's competence management system shall ensure that staff having a 
role that affects safety are competent in the safety-related tasks for which they are 
responsible (see 2.3. Organisational roles, responsibilities, accountabilities and authorities), 
including at least:
(a) identification of the competencies (including knowledge, skills, non-technical behaviours 
and attitudes) required for safety-related tasks;
(b) selection principles (basic educational level, psychological and physical fitness required);
(c) initial training, experience and qualification;
(d) ongoing training and periodic update of existing competencies;
(e) periodic assessment of competence and checks of psychological and physical fitness to 
ensure that qualifications and skills are maintained over time;
(f) specific training in relevant parts of the safety management system in order to deliver their 
safety-related tasks.

4.2.2. The organisation shall provide a training programme, as referred to in points (c), (d) 
and (f) of paragraph 4.2.1, for staff performing safety-related tasks which ensures that:
(a) the training programme is delivered according to the identified competency requirements 
and individual needs of the staff;
(b) where applicable, the training ensures that staff can operate under all operating conditions 
(normal, degraded and emergency);
(c) the duration of the training and the frequency of the refresher training are appropriate for 
the training objectives;
(d) records are kept for all staff (see 4.5.3. Control of documented information);
(e) the training programme is regularly reviewed and audited (see 6.2. Internal auditing) and 
changes made when necessary (see 5.4. Management of change).

4.2.3. Back to work arrangements shall be in place for staff following accidents/incidents or 
long absences from work, including providing additional training where such a need is 
identified.

Competence in the SMS 
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Tempi (EL) - 2023
57 fatalities
85 injuries

Great Belt Bridge (DK)
8 fatalities

4 serious injuries

Adria-Corato (IT)
23 fatalities

50 serious injuries

Santiago  de 
Compostela (ES)

80 fatalities
73 serious injuries

Sprowa-Starzyny (PL)
16 fatalities

61 serious injuries

Buizingen (BE)
19 fatalities

35 serious injuries

The Evolution of Rail Safety in 
the EU 2010-2023 
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Infrastructure 
failure

Link 
with 
HOF

Risk assessment – competence 
management – HOF
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Failure to pick up defects

Threats Hazard Consequences

Infra Failure

Inadequate 
application of 
maintenance 
procedures 

Mistakes

No clear 
responsibilities

Poor training and 
monitoring of competence

Poor competence in 
relation to checking the 

application of engineering 
practice and instructions

Lack of clarity on 
tasks/procedures

Threats Hazard

Poor monitoring  of 
resources and 

Errors Derailment

Wrong points checked

Limited knowledge of the 
correct position of the 

screws Inadequate 
competence

Example of a bow-tie analysis
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Safety tasks 
identification

Risk-based 
approach

Regulatory-based?
Risk-based?

Safety related 
tasks

Safety critical 
tasks

Risk analysis

Task analysis

Good practice

HOF expertise

Infrastructure 
asset planning

Infrastructure 
maintenance

Creating and 
maintaining 

procedures/working 
instructions

Competence 
definition

Monitoring 
activities

Design

Learning from 
incident & 
accidents

Safety Information 
and 

Communications

Contractors 
management

Risk Management

…

Competence Management 
System (CMS)

HOF Integration

Availability and 
suitability 

procedures/working 
instructions

Ressource
allocation



8 Competence on track – PDCA
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Safe Operation and Maintenance

Operate / deploy 
services / activities

Inspect, monitor, 
measure results…
Investigate occurrences
Audit internally and contractors 

Define and develop:
Risk-control measures

Objectives 

Identify / implement 
corrective actions
Review the SMS

PLAN

DOCHECK

ACT
1. Context
2. Leadership
3. Planning
4. Support

7. Improvement

6. Performance 
evaluation

5. Operation

Competence:
How does it 

fit in?

Competence:
How does it 

fit in?

Competence:
How does it 

fit in?

Competence:
How does it 

fit in?

SMS – PDCA: How does 
competence fit in?
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Risk Register

Plan Do Check Act

Monitoring of effectiveness:Risk ..
.. Identification
.. Assessment
.. Evaluation
.. Decision

Including risk control 
measures linked to 
Roles and 
Responsibilities and 
Definition of 
Competence

Implementation 
of risk control 
measures:
(e.g., staff 
selection, 
training, update 
of competence…)

Take corrective action 
(risk control measures, 
updates to SMS, inc. 
leadership, roles and 
responsibilities 
competence, HOF, …)

Monitoring strategy

Information

Non-compliances? 
Need to take ACTion?

Execution Update strategy

Processes/procedures, technical, 
operational and organisational risk control 
measures including competence and HOF:
- correctly implemented?
- effective & achieve expected 

outcomes?
SMS as a whole correctly applied & 
achieve expected outcomes?

PDCA including competence
How would this look like in practice?
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• Research on accidents shows that it can be 
assumed that there is ALWAYS a “human 
factor” in accidents

• Causes of “human variability” are various

o Lack of resources

o Residual risks

o …

Why we need to focus on the 
human (competence)?

• But… don’t ignore the positive human 
contribution

→ Human variability is more a consequence than a cause !

“People also make a positive contribution to system safety” (e.g., Reason, 2008 ; Hollnagel, 2014)
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Accountability

Monitoring

Risk 
Assessment

Senior management Senior management

Staff Staff

Rule-based SMS Fully implemented and 
lively SMS

Rules

BLAME
CULTURE

Difficult 
to change

Improvement

Technical
Behaviours 

and attitudes

Barrier

The important role of management: 
value your human capital

JUST 
CULTURE

Improvement
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How to keep competence on 
track?
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Communication and awareness

HOF and Health & Safety

Activities of the organisation 
(inc. use of assets)

Partners Contractors Suppliers

ECM Keeper ...

IM x RU Y RU Z

Type

Extent

Area

Risk analysis

Operational 
risks

Organisational 
risks

Technical 
risks

Risk 
evaluation

E
N
D
-
U
S
E
R
S

SMS 
Processes/
Procedures

Risk control 
measures

Identify the tasks and 
analyse to 

decompose in

Sub-task A

Sub-task B

Sub-task C
…

Monitoring 
residual risks

Task sequencing

Sub-task A:
Step 1 ->  aim
Step 2->  aim
Step 3->  aim

…

Example of task analysis
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1. Preparing for the Expected 

(Risk-Based Safety Management)

• Focuses on identifying and mitigating 
risks that can be reasonably 
foreseen.

• Involves documented procedures, 
training, risk assessments, safety 
indicators, and change management.

• Supported by existing legal 
frameworks, such as the Common 
Safety Methods (CSMs).

2. Responding to the Unexpected

(Resilient Safety through Competence)

• Not all situations can be predicted or 
planned for.

• Unexpected events require real-time 
judgement, adaptability, and safe 
decision-making under pressure.

This is where competence becomes 
essential — ensuring that staff have the 
knowledge, skills, and behaviours to 
respond effectively when things don’t 
go as planned.

How does competence management 
contribute to the high-level risk management 
process?
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Tools for a more qualitative task 
analysis

Observations

Interviews

Focus groups

Objectives

Narrow the gap between the work-as-
imagined and the work-as-done

Identify possible difficulties in 
performing the task

Gather insights by observing human 
interactions to check whether the task 

analysis matches the reality
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Different types of Task Analysis (TA)

Hierarchical Task Analysis (HTA) Breaks tasks down 
Operations 

Subtasks  

Steps with goals  

Procedural Task Analysis
Steps following a strict sequence 

of actions Efficiency 

Accuracy  

Compliance
Cognitive Task Analysis (CTA)

Mental processes involved in 
performing tasks

Decision-making 

Problem solving  

Knowledge-Based Task Analysis 
(KB)

Capturing essential expertise 
and knowledge of individuals 
having successfully completed 

the task

Other types: Workflow Analysis ; Crew Task Analysis (NASA) ; Behavioral Task Analysis…

Create training 
programs

No matter 
what method 

you use:

Map how
competence 
is linked to 
the risk(s) it 

covers
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Technical skills

NTS are generic skills that support and 
enhance the application of technical skills

Become more important as the task moves from normal 
to degraded to emergency operation 

Help to 
anticipate, 
identify and 
mitigate errors

Key part of 
task and 
training 
analysis

Risk

HOF

Selection

Monitoring

Competence on track - What are 
non-technical skills?
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Competence on track –
Focus on non- technical skills 
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Situational 
awareness

Examples of non-technical skills for railways to be included in 
the Competence Management System

Developing Train Driving Policies Aligned with Non-technical Skills (raildeliverygroup.com)

Conscientio-
usness

Communica-
tion

Decision-
making

Teamwork & 
collaboration

Workload 
management

Self-
management

Attention to 
detail

Overall 
awareness

Maintain 
concentration

Retain 
information

Anticipation 
of risks

Systematic & 
thorough 
approach

Checking 
information

Attitudes 
towards rules

Adapted from:

Listening and 
understanding

Clarity

Assertiveness

Sharing 
information

Resilience

Effective 
decision

Timely 
decision

Diagnosing 
problems

Considering 
others

Cooperative 
and supportive

Respectful 
with others

Conflict 
management

Solving 
problems

European Railway Safety Culture Model 2.0 (europa.eu)

Questioning 
Attitude

Multi-tasking

Prioritising

Performance 
under pressure

Motivation

Trust & 
confidence

Risk 
awareness

Maintain & 
develop 

competencies

Self-
preparedness

Stress & fatigue 
awareness

Record-
keeping

https://www.raildeliverygroup.com/files/Publications/RDG-OPS-GN-019-DevelopingtraindrivingpoliciesalignedwithNTS.pdf
https://www.era.europa.eu/safety-culture-model#en


Training

Task analysis

• Definition of required 
competence including NTS 
to meet the objectives 

Staff competence 
assessment

• Identification of existing 
gaps (knowledge, training, 
qualifications…)

Definition of training 
programmes

• To meet the required level 
of competence

Competence on track - Training 
need analysis process
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New competence 
needed

Insufficient practice

…

Operational change

Competence gap

SMS change

Periodic 
practice

Periodic 
checks

Gap analysis 

Competence 
updates

Periodic 
training

Evaluation 
and 

certification

Keeping competence on track -
staff
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Competence 
identification

Task analysis

Back to 
work 

Arrange
-ments

Technical skills
Non-technical 

skills
Behaviours

HOF expertise HR expertise
Technical 
expertise

Knowledge Attitudes

Selection 
principles

SMS training

Periodic checks

Initial 
qualification

Psychological 
fitness

Physical
fitness

Basic educational 
level

Psychological 
fitness

Physical
fitness

Competence 
assessment

Maintenance of 
competence

Experience AssessmentInitial training Qualification

Monitoring
Ongoing 
training

Competence 
update

Relevant parts 
of SMS

Rules and 
procedures

Periodic 
practice

Normal 
operation

Degraded 
situations

Emergencies

What is a CMS?
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Monitoring (risk/safety objectives/targets 
and indicators, external parties)

System and process audits

Learning from accidents and 
incidents/investigations

Management review

Leadership 
and 

accountability

Keeping competence on track – the 
management
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Competence on track – Do we need 
more?



THANK YOU

Moving Europe towards a 
sustainable and safe railway system 
without frontiers.

Follow us:
26

https://twitter.com/ERA_railways
https://www.linkedin.com/company/european-railway-agency
https://www.youtube.com/channel/UCFfzjb2UuoOxFJd12AL6lyg
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