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Outline
• Jens Rasmussen (1926 - 2018)

- Publication in 2017 of special issue on the legacy in 
Applied Ergonomics

- 18 papers (Sanderson, Rouse, Leveson, Wears, 
Sheridan …)

- Earlier Festschrift (1988) – 60th birthday
- http://www.jensrasmussen.org/
- ODAM 2014, 2017, 2020 (Stratford-upon-Avon)

• What I’ll cover today
1. Reflections on the legacy
2. After Rasmussen – HFE and safety - where are we 

now?
3. New directions – some issues

http://www.jensrasmussen.org/


Reflections on Rasmussen‘s legacy
1. Rich set of influences and 
scholarship
• Herbert Simon – ‘Ant on the 

Beach’ 
• Cybernetics (Ashby, Wiener 

et al)
• Signal Detection Theory
• Egon Brunswik – ‘lens model’ 

– links between and 
organism and its 
environment

• James Gibson, Ulrich Neisser 
– Perceptual Cycle

Ross Ashby 
1903-1972

Egon Brunswik
1903-1955

Ulric Neisser
1928-2012

James Gibson
1904-1979

David Marr
1945-1980



Reflections on Rasmussen‘s legacy

http://corescholar.libraries.wright.edu/books/127/

2. The ‘ecology of complex work’
- Abstracting cognitive processes from ‘real world’ context
- Ecological view of human error (vs. Lab-based studies – Reason, 

Norman)
- Aggregation of multiple contexts and situations (‘Shaking the 

Kaleidoscope – Barry Turner)
- ‘problem ecology’, ‘deep structure’ of complex work (Flach and 

Voorhorst, 2016)

http://corescholar.libraries.wright.edu/books/127/


Reflections on Rasmussen‘s legacy
3. ‘Normal operations, normal accidents’
- Rasmussen and Jensen (1974) – electronic trouble shooting
- “…risk management can only be discussed in depth when considering 

carefully the decision making involved in the normal operation of the 
hazardous processes posing potential for major accidents”
(Rasmussen and Svedung, 2000)”

- Compare with Perrow (1984) – Normal Accident Theory
- Weak signals (Carl Macrae)
- Safety II (Hollnagel, 2017)



Reflections on Rasmussen‘s legacy
4. Pointing the way forward

Accimap

Cognitive Work Analysis

Brownian motion model of 
boundaries of safe performanc

- Tools, methods, models (‘adaptive toolbox’)
- ‘Design Stance’ (CTA, CWA, Decision ladder 

…)
- Inspiration for so many younger researchers 

(e.g., Greg Jamieson, J-C Le Coze, Paul 
Salmon, Neelam Naikar)

Decision Ladder

Ecological Interface Desig



Post-Rasmussen – where are we now?

• Rasmussen’s work has generated lots of research, lots of exciting new 
ideas

• Progress in terms of safety of work environments has hugely improved 
since the 1970s 
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Workplace Safety – low risk/low hazard

Origins - The ‘Safety Plateau‘ – HSE, 2015



Origins - The ‘Safety Plateau‘ – HSE, 2015



Vincent, C., & Amalberti, R. (2016). Safer healthcare. Cham: Springer International Publishing
http://www.fadq.org/wp-content/uploads/2016/02/Strategies_Real_Worldd.pdf

System Safety – high risk/high hazard

Origins – Paradox of Almost Totally Safe Systems 
(René Amalberti)

http://www.fadq.org/wp-content/uploads/2016/02/Strategies_Real_Worldd.pdf
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What is meant by the ‘New Safety‘?
• Loose collection of ideas, concepts, constructs, methods …. theories?
o Safety I vs. Safety II (Hollnagel), ‘Work as done’ vs. ‘work as imagined’ 

(Wears), Safety Differently (John Green, Steve Shorrock UK and 
others), Human Error – the new look (Woods, Cook et al.)

o Moving away from ‘root causes’ to systemic failure
o Drift into failure, ‘Just Culture’ (Dekker)
o Resilience engineering (Hollnagel et al.)
o Vision zero, zero harm (Zwetsloot et al.)
o New methods – e.g., STAMP (Leveson), FRAM (Hollnagel)
o Second order Cybernetics (Ashby, Beer and the VSM ….)*

*Baber, Golightly and Waterson - Special Issue of Applied Ergonomics on ‘Quantifying Complex, Dynamic Systems: The Cy  
https://www.journals.elsevier.com/applied-ergonomics/call-for-papers/special-issue-on-quantifying-complex-dynamic-systems-th

https://www.journals.elsevier.com/applied-ergonomics/call-for-papers/special-issue-on-quantifying-complex-dynamic-systems-the-cyb


‘New Safety‘ – Motivation and Origins
• Much of it promoted by a dissatisfaction with progress, need for new 

ideas – excitement, new blood, beyond ‘Swiss Cheese’ etc
• Retrospective vs. prospective accounts of accidents
• ‘Normalisation of error’; Empowering managers and workers (‘Safety 

intelligence’ – Fruhen, Flin)



Some problems – 1. We forget the past

ICAO Doc 9683, written in 1992...
1978 (1st Ed.)

1989
2017

Review of the Accident Literature (Hale and Hale, 1972) ->

Waterson, P.E., Le Coze, J-C and Boje-Andersen, H. (2017), Recurring themes in 
the legacy of Jens Rasmussen. Applied Ergonomics, 59, Part B, 471-482.



Some problems – 2. Evidence, data, theory…

• Very little empirical evidence (so far)
• Quite a lot of talk, some of it rhetorical?
• Compare this with the volume of material 

we have from traditional and more recent 
ways of looking at safety (human error 
taxonomies, HRA, safety culture)

• May change – Dekker (Woolworths, 
Australia; Wears, USA)

• STAMP, FRAM – many applications (how 
many by non-academics?)

• Need to synthesize ideas, concepts (HRO, 
NAT…)



Some problems – 3. Research and practice gaps

• Many safety practitioners are interested in new ideas (e.g., 
Safety II), but also frustrated - how does it apply to me and my 
workplace?)

• Some misconceptions (researchers and practitioners) – e.g., 
Vision Zero

• Some existing things work well (Swiss Cheese, fault trees, 
timelines – UK RAIB)

• We don’t know that much about practice! (e.g., the role of 
safety practitioners in real practice and why they succeed or 
fail in their role of enacting change and improvement (Andrew 
Hale)

• Balacing high-risk (system) safety and low-risk (workplace 
safety)



Some problems – 4. We’ve only gone so far with ‘old 
safety’

“There are no approaches in 
safety science that capture into 
one theory or model everything 
that explains why and how 
failures and successes are 
achieved’
Haavik et al., (2017, in press)

• Safety culture – ‘science’ is still 
immature (patient safety)

• The role of the regulator and 
safety culture

• Case studies of how safety 
culture unfolds in companies 
and sectors

• Comparative studies across 
nations

• Using "big data" to 
monitor/predict safety 
performance

• Failure to learn (Haddon-Cave, 
Morecambe Bay NHS)

Grenfell Tower
June 2017



Some good things – moving away from error

• Shifting the emphasis away from 
the ‘bad apple’ theory of accident

• Blame cultures -> Just cultures
• Focus on safety as it happens 

(‘work as imagined’ vs. ‘work as 
happens’) – back to 1973 -



Summary
• Many exciting developments
• Many (if not all) can be traced back to Riso and Rasmussen
• Rather than seeing them as in opposition, view them (‘pragmatically’) 

as complementary
• Lots of work there out to be done (not least in terms of theory)
• Let’s move away from slogans
• Synthesis work, but please don’t forget practice!
• And finally ….



We live in interesting times .. But …



We live in interesting times .. But …



Organizational Design and Management (ODAM 
2020)

26th-29th July 2020 Stratford-upon-Avon, UK

More information: 
https://events.ergonomics.org.uk/event/organisatio

nal-design-and-management-2020/

https://events.ergonomics.org.uk/event/organisational-design-and-management-2020/


Organizational Design and Management (ODAM 
2020)

26th-29th July 2020 Stratford-upon-Avon, UK

More information: 
https://events.ergonomics.org.uk/event/organisatio

nal-design-and-management-2020/

Thanks for Your Attention!

p.waterson@lboro.ac.uk

https://events.ergonomics.org.uk/event/organisational-design-and-management-2020/
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