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Human factors in the railway sector

Why should you care?



“Human Error”, Accident Analysis 
and Prevention

§ traditional or “person” approach : the “old” culture
§ “just try harder” – train people more
§ Remove the person and change his “job”

Vs.

§ “systems” approach
§ the “new look”



Person approach

• see errors as the product of carelessness

• remedial measures directed primarily at the

• error-maker

• naming
• blaming
• shaming
• retraining

Perspectives on error



An individual failing?
Doesn’t work!

§ people don’t intend to commit errors
§ only a very small minority of cases are deliberate violations

§ countermeasures create a false sense of security : 
“we’ve ‘fixed’ the problem”

§ won’t solve the problem - it will make it worse
§ operators/workers/managers will hide errors



The culture of blame? 

Blame and Shame Culture,
vs.
Just Culture

Safety 
Culture

Just 
Culture

Why does it exist?

“systems” approach:
the “new look” towards complex systems



How to deal with Complex 
Sociotechnical Systems?



What is “Human Factors”?
Human Factors is a scientific and 
engineering discipline

– It is not common sense (common sense is not very 
common, unfortunately!)

– It is not personality traits or characteristics!

– It is is not a limited set of principles  that can be imbibed 
with short trainings



What is “Human Factors”?

Human factors is the scientific discipline concerned with 

the understanding of interactions among humans and 

other elements of a system, and the profession that 

applies theory, principles, data and methods to design in 

order to optimize human well-being and overall system 

performance. (IEA, 2020)



Scope of Human Factors?

Human 
Factors

Body-
based

Mind-
based

Context-
based
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How did Human Factors evolve?



Where does my expertise lie?



How to deal with Complex 
Sociotechnical Systems?
Why is the problem so tough?
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How to deal with Complex
Sociotechnical Systems?



What are the disciplines required 
for dealing with complex systems?

• Multiple Layers 

of Abstraction

• Transdisciplinary 

orientation



How do accidents propagate in 
complex systems?

• Role of the Human

• Reasons vs. Causes 

in accidents

Reasons

Causes



Governance

Legislation

Companies

Management

Engineered system

Social

Technical

Reasons for 
Correct 

functioning

Causes for 
malfunctioning 

Feedback at 
multiple levels 
of abstraction

Formulation for sociotechnical system (adapted from Rasmussen, 1997)

External 
pressures at 
each level of 
abstraction

Constraints imposed by above layers

How do accidents propagate in 
complex systems?



Sociotechnical 
Systems design
(Accident Analysis)



Case Study for Sociotechnical Systems: 
Train Incident Analysis
• MRT (Train Transit) breakdown in Singapore of July 7, 2015
• Around 250,000 commuters were stranded 
• a penalty of 5.4 million SGD paid by the operating organization 
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Case Study for Sociotechnical Systems: 
Elphinstone Railway station tragedy
• analysis on 200 newspaper reports
• understanding the railway station stampede







Putting it all together…



“systems” approach:
the “new look” towards complex systems
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How to deal with Complex 
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Thank You! 


