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PROJECT’S OUTLINE

• Joint proposal between DISFOR and ICSI

• SAFERA project objectives:
– Promoting safety through resilient organization managers
– Definition of the Non Technical Knowledge and Skills (NTKS) of

a resilient manager
– Development of a tool to assess the resilience attitudes of an

organisation
– Development of a training and tutoring package to enhance

NTKS
– Deployment and Testing of the training toolkit within industrial

companies in France and Italy
– Development of training of trainers toolkit and its deployment
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Presenter
Presentation Notes
I am going to present the project founded by the Safera grant, which is based on the cooperation between two partners: ICSI and Disfor
Our project is entitled Promoting safety through resilient organization managers and aims at defining specific behaviours that managers could adopt in order to make their organization resilient and, therefore, safe. 
These behaviours are based on Non Technical Knowledge and Skills
We want to develop an assessment tool in order to measure and train the resilience attitudes of an organization at every level, form individuals, to teams and the management
This toolkit will be implemented with industrial companies in Italy and France
The final deliverable will be a complete training toolkit for improving organizational resilience through managers 



CONSORTIUM PRESENTATION

University
of Genova

Department of Education Sciences

● Psychology research team 
investigating human factors and safety 
culture

● Long experience in safety research in:
- Healthcare
- Industry
- Transports 

● Current research in Non-Technical 
Skills for resilience

• French non-profit 
organisation (mid-
2003)

• A crossroad between 
all key stakeholders 
concerned by 
industrial safety 
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The consortium is based on the cooperation between Disfor and ICSI.

Disfor is the Department of Education Sciences of the University of Genoa, we are a research team which is investigating HF and safety in complex systems (healthcare, Industry, Transports…) and has focused its main research topics on Non Technical Skills. The Safera grant for Disfor is provided by INAIL.
 
ICSI is a non-profit organization which aims at promoting safety interacting with 3 types of stakeholders: industry, research and local istitutions. This cooperation has several outcomes like scientific publications and training toolkits. The Safera grant for ICSI is provided by FONCSI.

The consortium officially begun the project in autumn 2014 and we have had several video-conferences during which we shared our point of view about safety, we explained our approaches and models. We have come to the definition of a common approach to safety, and this presentation will outline it as the firs step of our project.



“A system is resilient if it can adjust its functioning prior to, 
during, or following events (changes, disturbances, and 
opportunities), and thereby sustain required operations 
under both expected and unexpected conditions.”

(Hollnagel et al., 2011)

RESILIENCE : LET’S DEFINE IT FIRST

• Resilience through its main ingredients : the capacity to notice, 
communicate and manage weak signals, before they transform 
themselves into strong and negative outcomes. 

• Resilience as the continuous capacity to manage trade-offs

OUR ANGLE 
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We first of all want to start from what we think is the most accurate definition of resilience, since it takes into account key factors like:
Time (prior, during and after events)
Nature of events (positive and negative changes, i.e., disturbances and opportunities)
Nature of conditions (expected and unexpected)

Our specific approach to resilience is focused on 
the ability to cope with weak signals, i.e. situations that carry information about the threat before it transforms itself into strong negative outcomes
The capacity to manage trade-offs, i.e. the ability of the organization and it members to balance procedures and flexibility for safety’s sake



From R.Amalberti & G. Morel, 2008

Ruled based 
Safety 

Anticipate as much as 
possible known risks

Managed based  
safety 

Coping with the 
unexpected

Industrial 
Safety+ =

1ST IDEA : THE SAFETY EQUATION

• System’s resilience depends on two factors : anticipating the 
foreseeable and managing the unexpected

• Successful safety intervention : Controlling the compromise and trade-
offs between rule-based safety and managed-safety

Micro-centred trade-off
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The joint model I am going to show you is mainly based four theoretical ideas, two provided by ICSI and two by Disfor.
The first idea is that system’s resilience depends on two factors:
1. Anticipating the foreseeable events and treating them by means of thorough procedures
2. Managing unexpected events finding a way to efficiently and safely cope with new and unpredicted situations

These two ingredients define the so-called safety equation: whereby industrial safety is based both on the capacity to anticipate and constrain known risks (the Rule-based safety) and the capacity to cope with novel and unexpected situations (the managed based safety).

Safety, therefore, depends on the trade-off between the two kinds of approaches and attitudes. This is also called a micro-centred Trade off and it is depending on the operational context and the situation. It takes place at the cognitive level in those trying to manage the situation, which could be more ore less controlled by available procedures.



Ultra-Resilient HRO Ultra-Safe

2ND IDEA : THREE CONTRASTED SAFETY MODELS 
RATHER THAN A UNIQUE MODEL THAT FITS ALL   

Risk not sought but 
inherent to the activity

Priority on teamwork, 
leadership, adaptation to 
unexpected conditions

Macro-centred trade-off
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The second idea behind the joint model, proposed by ICSI, is the co-called Macro-centred trade-off, because it takes place at the organizational level and it takes into account the specific safety model implemented by the system. The specific model is depending of the type of activity, on the productive environment the company is working in. There are three models that could be framed along a continuum displaying the exposure to risks. There could therefore be three groups of organizations, where safety and resilience have their specific and peculiar properties:
ultra-resilient systems, (like professional fishing or surgical emergencies) where there is a high exposure to risks, operators are trained and expected to cope with unexpected and risky situations, managing risks thanks to their personal expertise
HRO, (like chemical plants or surgical theatres) where the risk management is mainly performed by the team
Ultra-safe systems (like nuclear power plants or civil aviation), where the organization designed procedures in order to limit the amount of unexpected situations and operators are trained to comply to rules



3RD IDEA : THE SAFETY BOWL – DYNAMIC INTERACTION 
BETWEEN COMPONENTS OF SOCIO-TECHNICAL  SYSTEM 
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Presentation Notes
The third idea behind our model is provided by Disfor and could be named the “safety bowl”. It is a representation of what we mean by safety in complex systems. As we saw before, resilience is based on trade-offs, and the bowl clearly shows the interaction between the several components of the system, most of all balancing organizational procedures and personal adaptations to the current situation. The bowl is a credit to the SHELL model and the Swiss cheese model, representing the elusive and dynamic nature of safety, which adpats to the specific system. That is why, we believe that the safety designed for a given system (e.g. a E.R unit) is not the same of that of an aircraft. Safety, like the water, adapts to the system and the dynamic interaction of its components. A leak could occur not only because of holes in the parts, but also and mainly because of mismatches between them. Any event occurring in one specific element will have consequences on the other, either filling in gaps (i.e. more safety) or creating even bigger mismatches and holes.



4TH IDEA : THE RESILIENCE MATRIX 
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The fourth idea behind our model is provided by Disfor and is based of the combination of the kind of signal that could be managed (the vertical axis) and those in charge to cope with them (the horizontal axis). As we see, this model tries to frame the three main levels of the system (individuals, teams and the organization) within the SRK model by Rasmussen. Sometimes signals could be repetitive and predictable, sometimes procedures and rules are enugh to cope with the situation, but some other times there are unexpected events that require the response providers to move at the knowledge level and manage the emergency.
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Macro-centred Trade-offs
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This is our joint model, outlined after several meetings and discussions. 
As you can see, the previously three folded SRK taxonomy has been reduced to the two types of safety behaviours outlined by the safety equation: the rule-based safety and the managed based safety.
On the horizontal axis you can see the three response providers, i.e. the individual, the group and the organization.
The combination of these 3 by 2 elements gives a 6-cell matrix. The size of the cells is not represented here, but it could vary according to the specific systems’ operational context.
At the individual level we could have operators managing predictable situations just complying to rules and procedures.
Sometimes (like in an ER unit, unexpected events could force the operator to adapt the procedures or to improvise in order to cope with the situation. This is a managed based safety
In some systems, like in a chemical plant, the individual level is not enough to promote safety and it is necessary to involve the whole team for the management of the task. 
After this quick and flexible team adaptation, the group should be able to assess the efficacy of the new adaptations.
In other systems (like in aviation), the organization should be involved to cope with unexpected signals, since it should provide new procedures to dampen the risks
New procedures are designed and assessed.

As you can see, this model can display the interaction between the two main trade-off we discussed earlier: 
The micro-centred trade-off: it is the cognitive t-o  which implies, for instance, dynamic decision making process  eg. emergency room, doctor deciding what to do…
The macro-centred trade-off: the relevance of the response providers varies according to the safety model of the organization, whether an ultra-resilient, an HRO or an Ultra-safe system



Ultra-Resilient HRO Ultra safe

OUR JOINT MODEL
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Here you can see different ways of being resilient and safe, according to the specific nature of the system.

In case of situations which requires trade-offs, the go/no-go is decided at the 
Individual level (ultra-resilient)
Team level (HRO)
Organizational level (ultra-safe)

These levels define three resilience cycles: 
In ultra-safe systems, the individual is the main actor and he/she should be able to manage the trade-off between expected and unexpected events
In HROs the team is the main response provider, so the cycle starts from individuals but requires the team to be coordinated and flexible
In ultra-safe systems the organization is the main response provider and information should pass from the individuals to teams to the management, in order to find a procedural solution to the new weak signals that have been reported.



Ultra-Resilient HRO Ultra safe

• Investigation of the NTKS, required from each resilient manager, 
in each safety model

• Test and validation of the training toolkit 

• Training methodology suitable and tailored for each system

SAFERA PROJECT: 
THE WAY FORWARD
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The steps of our project are as follows:

We are currently designing the joint model, as we have presented today
Then we will work on the definition of the NTKS required to to be a resilient manager for each of the three safety models, since we believe that each model needs different skills to activate a proper resilience cycle
After the definition of the NTKS for each safety system, we want to develop and validate a training toolkit suitable for the main kinds of organizations 
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THANK YOU FOR YOUR ATTENTION !

fabrizio.bracco@unige.it
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