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Understanding complexity and safety from top 
management to field operations in the edge of technology 

- Aerospace and O&G industries

Josué E. Maia França, D.Sc.
Postdoc fellow at Linnaeus University

I – Common ground - Aerospace and O&G industries

II – Human Factors approach in Aerospace and O&G industries

III – Complexity and safety: from top management to field operations
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I – Common ground - Aerospace and O&G industries

II – Human Factors approach in Aerospace and O&G industries

III – Complexity and safety: from top management to field operations

Common ground - Aerospace and O&G industries

1859

2021

Onshore Drake well
21m deepth

Offshore oil rig
8.000m deepth
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Common ground - Aerospace and O&G industries

1969

2021

First walk in the moon, 
20th July 1969.

Perseverance rover in Mars, 18 February 2021, 
at 20:55 UTC, Octavia E. Butler Landing site
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I – Common ground - Aerospace and O&G industries

II – Human Factors approach in Aerospace and O&G industries

III – Complexity and safety: from top management to field operations

Human Factors

perception and 
experience 

working hours, manager 
pressure

equipment wear, 
control panel screens

noise, vibration

Human Factors are all factors that can influence human performance in their 
work activities. 

These factors act together and may be technological, environmental, 
organizational and individual, among others.

Human Factors approach in Aerospace and O&G industries

Organizational Environmental

Technological Individual
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“Not every situation can be foreseen or anticipated. There isn’t
a checklist for everything.” Captain Sully

Evolution of work: from simple to complex

Human Factors approach in Aerospace and O&G industries

“The natural human resilience is what brought us here as a
Society, and it will continue to keep us prepared for the most
diverse situations.” Prof. Josué Maia França

Human Factors approach in Aerospace and O&G industries

Human skills (technical and non-technical) in emergency situations: 

“We at the capsule, and them, in the Mission Control, we 
were just one team at that time.” Jim Lovell

things go right even when everything is
going wrong (at 330.000 km)!
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Deepwater Horizon
Macondo Oil Field

Gulf of Mexico
2010

115 people were rescued. Lifeboats took 94 workers to Damon Bankston supply boat, and 17 were evacuated by helicopter to 
trauma centers in Alabama and Louisiana. Unfortunately, 11 lives were lost.

Human Factors approach in Aerospace and O&G industries
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Complexity and safety: from top management to field operations

Steven Shorrock (Eurocontrol): https://humanisticsystems.com/2016/12/05/the-varieties-of-human-work/
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Complexity and safety: from top management to field operations

Lectures from professor José Carlos Bruno, human factors specialist and petroleum engineer.

Human Factors 
Approach -

Aerospace and 
O&G industries
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Complexity and safety: from top management to field operations

The organizational culture of “We can do 
anything, we put a man in the moon!” 

was a key factor in the Challenger 
accident.

The flawed decision-making process was
a consequence of this culture plus the 

pressure from NASA and from US 
Government.

The local weather, a Human Factor of 
the Environmental dimension, was 

decisive in the failure of the SRB system.

Complexity and safety: from top management to field operations

The near misses and LOPC culture of 
tolerance, generated by the various 

business merging, was a key factor in the 
Deepwater Horizon accident.

The early completion of the well was a 
consequence of bussines pressure between

companies and affected simultaneously
drilling time and cement curing.

The drilling parameters, which were 
inadequately monitored, delayed recovery 

actions and emergency response.
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Human Factors

1) “…at that event, it wasn't just their PhD that 
brought them home, but mostly their 

experience…” (Apollo 13)
2) “…not everyone was born to work offshore; 

it is necessary to know the individual 
characteristics of each one…”

1) “…in NNN, the atmosphere that we could achieve 
anything was present everywhere…”

2) “…when we are onboard, we feel that thing, that 
pressure from XXX, that we must do right, fast 

and in the way that XXX wants to…”

1) “…the o’ring malfunctioning were not the only 
technical issue of SRB system, there was other 

serious problems too…”
2) “…the rust problem and the poor maintenance 

difficult the operation of almost all equipment of 
the oil separation area…”

1) “…you have no idea of the pressure on your 
body when you leave the Earth’s 

atmosphere…”
2) “…the drilling floor vibration is so intense 

that I sometimes have to struggle with the 
controls…”

Organizational Environmental

Technological Individual

Complexity and safety: from top management to field operations

1) Aerospace
(former astronaut, retired specialist at 
MC and a researcher at NASA) 

2) O&G
(drillers, operators and front-line 
managers of offshore platforms)

More coincidences than 
differences!

Complexity and safety: from top management to field operations

Globalisation and trends shapes a new envinroment of high-
risk systems, specially in Aerospace and O&G industries!

Aerospace and O&G industries
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Complexity and safety: from top management to field operations

Human Factors approach to 
Process Safety in the

Offshore area using FRAM

Process Safety Analysis 
Considering Human Factors in 

High Tech Industries

Orign
COMPLEX

Interactions
COMPLEX

Outcomings
COMPLEX

Human  (workers)

Technological Organizational Individual Environmental

Human Factors Approach - Aerospace and O&G industries

Complexity and safety: from top management to field operations
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Complexity and safety: from top management to field operations

Complexity and safety: from top management to field operations

Things that 
go wrong

Things that are 
difficult but go right

Early completion
Excellence
Innovation

Unwanted outcomes Planned outcomes Positive surprises

0 1 2 3-3                 -2                 -1

From Safety-I to Safety-IIFrom Safety-I to Safety-II
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Complexity and safety: from top management to field operations

Individual Technological

Organizational

The Human Factors interactions present 
is these complex sociotechnical system 

are the elements responsible for the 
productivity and safety!

High cognitive ability
86 billion total neurons

16 billion in the cerebral cortex

We think in a complex way, we build even more 
complex socio-technical systems, and we also 

interact in a complex way…
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People, workers, in any part of the
World, are the solution, not the problem.

Josué Eduardo Maia França, D.Sc.

Among the various complex systems in
the World, the Humans are the most
complex system of all.

Josué Eduardo Maia França, D.Sc.

YouTube “Professor Josué E. Maia Franca”

https://www.youtube.com/channel/UCPkMye2YSEE27phy8R0kWxQ

Obrigado!
Tack så mycket!

josue.franca@lnu.se
josue.maia@gmail.com

27

28


