
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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Let’s improve HOF performance through 

monitoring

Clarisse Lagaize-Davoine – Marcus Arenius  

Steffen Eigner – Roman Baus – Juliette Angerer 

– Philipp Saier
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3 Overview

• Why monitoring HOF in the SMS?

• The HOF 5x5 model with a practical example

• What about monitoring non-technical skills?

• DB Infrago’s activities
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What are HOF within the SMS?

ISO High Level Structure (HLS)

Operate / deploy 
services / activities

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

Define and develop:
Services

Activities
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



5
The HOF 5x5 Model

DYNAMIC

STATIC

SITUATION STAFF

DYNAMIC
SITUATIONAL
• Pressure
• Complexity
• Monotony
• Work Rhythms
• Environment

STATIC
SITUATIONAL
• Design
• Instructions
• Com. Means
• Tools
• Context

STATIC
STAFF

• Experience
• Personal
• Motivation
• Competencies
• Decision-making

DYNAMIC
STAFF

• Intentions
• Attention
• Fatigue
• Stress
• AwarenessINTERACTIONAL

• Communications
• Relationships
• Trust
• Reinforcement
• Involvement



7 Let’s focus on a practical example

Passenger doors 
open while train 

is running
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Monitoring activities: what is to be evaluated?

8

“All you have to do is bend down to pick up”

Group discussion:

-What kind of every day operations could you 
learn from to better understand workplace 
reality?

-How would you do that?

15’
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Non Technical Skills (NTS) -
Training as a response to individual or job variabilities

Rail resource management (RRM, USA and Australia)

Guidelines and training toolkit: ex. in Australia in 2007 

CONTENT:

❑Leadership

❑Task Management

❑Teamwork

❑Communication

❑Risk Management

❑Situational Awareness

❑Decision Making

❑Emergency Management

❑Self-Management
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Situational 
awareness

Group discussion: Examples of non-technical skills for 
railways to be included in monitoring activities

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


Next stop: rule violation

DB InfraGO AG | Marcus Arenius | I.IBB 31 | October  2025 11

I think I found the end of
the world!
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Monitoring in action @ DB InfraGO AG

DB InfraGO AG | Marcus Arenius | I.IBB 31 | October  2025



The (new) monitoring cycle as a continuous improvement
process

DB InfraGO AG | Marcus Arenius | I.IBB 31 | October  2025 13

Document-based monitoring

Person-related measures

Leadership in the safety dialogue
Simulation-based monitoring

Organizational learning

Person-related monitoring

Identify 
deviations

Identify HOF

Improve 
behavior

Derive 
measures

Monitoring cycle
Operations



Safety improves if measures target human and organisational factors
(HOF) behind rule violations

Errors happen even with the best
intentions.

Since an error can happen even with the
best intentions, the HOF that contribute
to errors have to be identfied.

The rule violation is the starting
point and not the conclusion of the

analysis

„New“ perspective on 
human errors

1

2
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Human AND organisational factors contribute to rule violations

Old view: 
Human Error

Human Error
Accident/

Event

"Inattention, negligence, lack of concentration, 
ignorance, …"

Socio-technical 
system

Error Accident / Event

NEW view:
Error in the socio-technical system

"Several HOF in combination contribute to rule violations"

Unclear
regulations

Technical
defect

Stress

Confusing
displays

DB InfraGO AG | Marcus Arenius | I.IBB 31 | October  2025 15



Human performance is affected by various factors (5 x 5 Model)

Dynamic staff factors

− Intentions
− Attention
− Fatigue
− Stress
− Awareness

Dynamic situational factors

− Pressure
− Complexity
− Monotony
− Work rhythms
− Environment

Static situational factors

− Design
− Instructions
− Com. Means
− Tools
− Context

Static staff factors

− Experience
− Personal
− Motivation
− Competencies
− Decision-making

Interactional factors

− Communications
− Relationships
− Trust
− Reinforcement
− Involvement

CAT1

CAT2

CAT3

CAT4

CAT5

DB InfraGO AG | Marcus Arenius | I.IBB 31 | October  2025 16



Error types facilitate the identifcation of HOF behind rule violations

Unconscious skill-based errors

− e.g. slips, lapses, confusions

Unintentional rule-based error

− e.g. application of wrong rule

Unintentional knowledge-based error

− e.g. completely new situation

Unintentional violation

1

2

3

e.g. attention
/ distraction

e.g. qualification, 
experience

Situation-related error

− Situation 'forces' error

Efficiency-related error

− Goal conflict contributes
to error

Goal-oriented violation

1

2

e.g. missing
equipment

e.g. pressure, 
stress, technical

defects
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Applying error types to rule violations

„I could not adhere to
procedures since the
mandated equipment

was unavailable.“

“I use different types 
of block signalling

systems 
(automatic/non-

automatic). I 
completely got it 

wrong here.”

I know the rule, I 
simply can't explain it. 
I did it correctly again 

afterwards.
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"It was the first time I 
encountered that 

failure / I had never 
encountered that 

failure before.“

If I hadn’t deviated 
from procedures, 
operations would 

have ground to a halt.

5’



Procedure for the integration of HOF in monitoring

Immediate need for action

Rule-violation identified

Combined
with

Combined
with

Which error type: Unintentional / 
Goal-oriented?

…and based on which typical HOF?

Pre-selection of HOF
for facilitation
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Using error types to identify HOF

„I was forced to
deviate due to a 

technical bug in the
system.“

“I use different types 
of block signalling

systems 
(automatic/non-

automatic). I 
completely got it 

wrong here.”

I know the rule, I 
simply can't explain it. 
I did it correctly again 

afterwards.

DB InfraGO AG | Marcus Arenius | I.IBB 31 | October  2025 20

"It was the first time I 
encountered that 
fault / I had never 
encountered that 

fault before.“

"At that moment, I 
didn’t know what I 

was supposed to do."

If I hadn’t deviated 
from procedures, 
operations would 

have ground to a halt.

10’



Practical Example

DB InfraGO AG | Marcus Arenius | I.IBB 31 | Octobre  2025 21

30’



Every rule deviation is a valuable opportunity for individual and 
organizational learning

Errors occur even with best intentions.

Learning from mistakes requires a just culture (no blame)

The causes of errors lie in human and organisational factors (HOF), not “in“ the employees. 
HOF in combination contribute to errors

The rule violation is the starting point and not the conclusion.

Employees provide essential knowledge and contribute to preventing repetitions.

Errors have to be openly discussed so that organisational learning can occur.
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The HOF analysis in monitoring is a “new“ perspective: 

− The rule violation is never the cause of an error

− Rule violations happen due to human and organisational factors (HOF), 
e.g. stress, technical failures, design, etc.

− The HOF therefore lie not only in the person, but in the organisation, the
rules/procedures or the technology

− HOF in combination contribute to errors

− Safety performance improves when measures target HOF

Conclusion 

We can only improve through
your contribution!
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Questions?
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THANK YOU

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

Follow us:

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