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1. Introduction 

On February 6, 2025, the R-Squad organized a workshop on Deep Resilience, bringing together leading international experts in resilience and foresight. 
The primary aim was to present the R-squads ongoing work and current research questions while facilitating a dynamic exchange and interactive brainstorming session to encourage collaboration and inspire innovative ideas.
[bookmark: _awdh4jcf3gwg] 2. The R-SQUAD
The R-SQUAD is an international, multidisciplinary research initiative led by the University of Applied Sciences Kehl and the University of Strasbourg, dedicated to strengthening local-level resilience in the face of crises. Currently the Squad is working on three projects: 1. Interreg Project Rhenus et Resilire (R&R); 2. IMMER (Increasing Municipal Mobility and Energy Resilience) funded by Horizon EU; 3. InnoLoK, funded by the German Federal Ministry of Research.

Figure 1 - The Resilience Squad 
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[bookmark: _muzb8i9yvm13]3. The Concept of Deep Resilience
In the framework of its research activities, the R-Squad developed the concept of Deep-Resilience based on the meta-capability-approach by Duchek (2020). It is represented by the Deep-Resilience Cube (see image 2). The concept is detailed in Muller et al. (2024).

Figure 2 : The Deep Resilience Cube
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 Notes from the discussion: 
· The graph (cube) is somewhat misleading as it implies that increasing the number of layers, actors, and capabilities automatically results in a deeper level of resilience.
· The graph (cube) is too simple since some critical dimensions are overlooked: Where is the transformative aspect, the time aspect, the interdependencies of variables, including feedback loops and system dynamics
· Is the representation meant to depict a process? If so, a timeline is missing. If it portrays a property, then the agent needs to be identified. (Perhaps it starts as a property and later evolves into a process.)
· The term “deep” resilience is appropriate because it evokes qualities such as being antifragile, deeply rooted, and long-lasting. In this context, the concept of “integrated resilience” closely aligns with deep resilience.
· A valuable approach would be to combine different perspectives and clarify how these views are interconnected. This raises the fundamental question: What exactly do we mean by deep resilience?
· Should the focus be on synergies rather than merely involving multiple actors?
· More is not always better.
· Finally, is there a final destination for resilience that can be described as truly deep? We need to clearly define what makes resilience deep and distinguish it from what is not.
References
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4. [bookmark: _kqhykwfrgad4]Locus of Control (LoC)

Presentation of the concept of LoC (internal vs. external) and the deducted hypothesis that an internal LoC strengthen personal resilience.
One of the most significant psychological constructs related to resilience is the locus of control (Rotter, 1966). 








Figure 3 : Locus of Control 
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Notes from the discussion

· What are the impacts of mentality/ culture regarding crisis preparedness (crisis management)? There are for sure differences between Finland, Sweden, France, Germany, etc. The system might not be designed for internal locus of control 
· There was already a survey conducted in the Ukraine on the crisis preparedness and proactive behaviour of citizens; results: To increase the internal LoC and the crisis preparedness of individuals, investments in education (especially critical thinking and digitals skills for detecting fake news) are paramount; primary and secondary schools in the Ukraine already conduct courses on crisis preparedness
· Individual crisis preparedness (at least for the first three days of a crisis) as well as military service is mandatory in Finland. Voluntary military service where nearly half of the population goes, this helps as a lot of people have basic knowledge on surviving skills.  
· Internal LoC can also support public servants in acting within regulatory frameworks (“Do first, apologies later.”)
· Internal LoC is rather problem-focused, external LoC is rather emotion-focused; we have to take this into consideration in the framework of crisis communication
· Individual and group resilience is also linked to spirituality and the capacity to keep a positive outlook on the future even in times of crisis. 
· More research is needed on that!
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5. Foresight and Narratives 

Figure 4 : Examples of illustrations used by the SQUAD during foresight exercises 
[image: ]
The R-SQUAD foresight approach builds on using immersive scenarios and narratives with regard to possible future crisis events.

Notes from the discussion:

· On easy way to check if foresight methods had an impact on the participants is to follow-up asking the participants sometime after a workshop if they could made use of it
· In order to strengthen our foresight approach, we should ask ourselves why foresight is needed for specific organisations/ individuals (e.g. dealing with uncertainty (“Uncertainty is certain.”), survival)?
· Crisis management is mainly about dealing with uncertainty (crisis management is 80% intuition/adaptation and 20% planning) 
· What kind of knowledge is needed for organisations? What kind of knowledge is produced by foresight? Anticipatory knowledge? Why is anticipatory knowledge needed?
· Foresight could also be used to produce (make available) local/ tactical knowledge regarding a specific locality which could help respective organisations within this locality to better prepare for future crisis events
· To increase the impact, we should integrate to organisations already in the design of a foresight workshop? What is needed? What fits the organisations? We have to make them personally/ emotionally attached to it (e.g. threatcasting uses avatars to create an emotional link between organisation and narrative/ story)
· Importance of the personal network in case of crisis. It is an asset that is not learnable or accessible by anybody -> Intrinsic knowledge.  
· Decision making process depends on the knowledge, time and network available in a certain situation
· Be honest: A single workshop will not change much; to increase impact, a longer process with more and different methods is needed -> Question: Which methods are needed to be produced, which type of knowledge for which objective?
· To have a long-lasting effect, it means keep people involved, working on a regular basis. It also depends on the backgrounds of the project participants.  
· When designing a foresight approach, we need to distinguish between target groups (public/ private/ small/ big organisations) and customize the approach accordingly
· For public organisations: You need to establish structures and processes in line with the organisational culture that deals with crisis management; without these pre-defined structures and processes it is really difficult for a public organisation to absorb any knowledge; to establish such structures and processes for public organisations you need a political will to do so since everything depends on the funds available
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6. [bookmark: _k655f4g6e13j]Simulation and enhanced serious gaming
Serious games, including simulations, are tools designed not for entertainment but for learning, training, and raising awareness. They offer a safe, interactive environment that simplifies reality, enabling participants to explore future scenarios, experiment with decisions, and engage in negotiations without real-world consequences Szatowska and Wasdaszko (2022).

[image: ]Figure 5: Examples of simulations and Serious Games

These games foster creativity, help visualize complex systems, and encourage innovative thinking beyond existing knowledge boundaries. By simulating real stakeholders and problems, they inspire unexpected solutions through social interaction and promote collaboration among participants (Szatowska, 2022). The emotional immersion in scenarios enhances learning, deepens engagement, and facilitates meaningful dialogue among stakeholders—key for policy design and anticipating future challenges.

Notes from the discussion:
· Serious games seem to be appropriate tools to raise awareness about a subject but not to develop skills since player will only develop skills to get better in the game but not in reality; On the other hand, simulation exercises are costly and demand a lot of time and resources to plan and implement it (but are in return pretty effective to develop useful skills)
· Don’t invent your own game: Look for one that’s already existing and adapt it to your needs; Problem of games: They are codified but differently than reality
· A simulation of a resilience process using LEGO bricks has already been implemented by Stephanie Duchek; it helped to strengthen relevant resilience capacities of the participants
· Possible approach: 1. Provide a specific scenario, 2. Group discussing on needed roles and actions, 3. Distribution of roles, 4. Simulation of the scenario
· The idea of enhanced SMART board games is to combine board games, role play and (algorithmic) simulations -> In crisis management this is called “staff framework exercise (Stabsrahmenübung)”
· Idea: Rather than playing a game or simulation, participants could develop their own. This process encourages them to think critically about relevant factors, actors, and scenarios, enhancing their understanding while designing the game
· Defining the scenario: Identify clear elements on which the scenario will be built, Focus on factors, roles, and actions to ensure coherence and relevance.
· Game vs. Simulation: Choosing the Right Tool: Serious games might be hard to understand, and they are by definition rules based, which might be against the idea of adaptability. The remaining option of role games but in such cases, players have any restriction. To be efficient the best option would probably be between serious games and role games (with minimal set of rules). -> Better not developing a game from scratch but adapting one 
· For public sector: framework simulation (staff framework exercise, Stabsrahmenübung in German).
[bookmark: _GoBack]References: 
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[bookmark: _36uce7poasle]7. Agent-Based Modelling (ABM) 
In the last few years, there has been a growing interest in Agent Based Modelling (ABM) as a truly remarkable simulation technique ranging applications across all disciplines in the natural, social, and physical sciences as well as engineered systems and well beyond the usual ones for simulation in engineering, business, operations management, and similar fields (Macal, 2016).
Even simple agent-based models are powerful enough to exhibit complex patterns and provide valuable insights on the dynamics, mechanisms and preconditions of real-life events. ABM is a mindset that consists of describing a system from the perspective of its constituent units (Bonabeau, 2002), through the depiction of agents that behave as autonomous decision-making entities. Also, the simulation of various interactions between them.
The implementation of an ABM provides a natural description of a system rendering it closer to reality, and even makes it possible to realize the full potential of data that the system has (Bonabeau 2002). 
The degree of flexibility that ABM offers can be observed in the ability to add more agents and tune their behavior, degree of rationality, ability to learn and evolve, and rules of interactions between them.

[bookmark: _Hlk190367446]Figure 6: ABM related to escape behaviors
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The Idea of building an ABM to simulate organizational resilience has to be founded on a robust methodology and a clearly defined process. Starting by meticulously identifying the agents, accurately setting their parameters and defining our starting configuration. Which lays challenges. Then, varying the parameters and starting situation to see to what extent things evolve.
In order to convince decision makers that our model could potentially be a decision support tool, it is crucially important to thoroughly explain our modelling process in detail. Only testing and experimentation would allow us to refine the model and simplify it to a reasonably functioning level. 

Notes from the discussion: 
· Presentation of the fundamental principles of ABM and its role to strengthen resilience (as a flexible model that can be adapted to and used in every context).
· ABM could run in the backend of an enhanced smart board game.
· Challenge: High IT programming skills are needed to develop a sophisticated algorithm-based model.
· The term “model” is a little misleading, as the word “model” often prepares us for predictive results. But these models don't predict. They enable us to see, assuming a specific starting situation and pre-set agent behaviors, how a situation will evolve, and what families of outcomes are possible at a future date. If these models are to be used with decision-makers, it is crucial that they understand what they can and cannot be used for.
· For these models to be useful, the agents need to be properly identified and parameterized, and the starting situation defined: none of this is simple. It's about understanding the elements of a complex system, understanding their behaviors and interactions, and convincing decision-makers that you've got it right for the purposes of the model. Then, it's a question of varying the initial parameters and situations, and seeing to what extent the situations evolve in a similar or different ways.
· If, by varying the parameters and the starting situation, the future situations are all similar, we will have identified a family of [starting situations, parameters] which all lead to similar “outcomes”: these are not predictions, as each outcome will be different, but a family of outcomes with similar characteristics.
· On the other hand, there are often thresholds - critical parameters and/or critical starting situations and/or combinations of the two - beyond which the outcomes begin to diverge; we either fall back on another family of different outcomes, or chaos ensues.
· In short, to be useful, an ABM model must be realistic (i.e. it must be able to predict present characteristics fairly well from past [starting situations, parameters]). Not perfectly, because in a complex system a perfect prediction of the present from the past would be highly suspect; sometimes the prediction will be downright wrong, but for reasons that are well understood - for example, a meteor falling from the sky, the election of Trump... - which, if introduced, restore a fairly good prediction: the model remains good, because by definition external shocks are unpredictable).
· Realism also depends on the ability to explain system modeling (i.e. the choice of agents, their behavioral parameters, the initial configuration, as well as all the simplifications necessary for the model to run) to decision-makers: if it's a black box, then we'll distrust it, which isn't very useful in an applied context.
· This realism also depends on the question posed, the degree of precision required and the scale of analysis: a model designed to understand crowd movements in a railway station during an emergency will not be useful for understanding population movements over a year after a tsunami! 
· But in short, once the question and the model have been specified, it's the exploration of variations in the pairing [starting situations, behavioral parameters] that becomes important. These variations must also be realistic, mutually compatible, and sufficiently systematic so that the model exploration can discover the 'families' of outcomes as described above.
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7. [bookmark: _4gnckqo53729]Indicators and R-INDEX 
Figure 7: The Kehler Management-System 
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[bookmark: _Hlk190368741]Figure 8: Illustration builds upon the foundational work of Stephanie Duchek on organizational resilience processes and Erik Hollnagel's Resilience Analysis Grid (RAG)
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Notes from the discussion: 

· The KMS (Kehler Management System) is an assessment tool for the quality of government (six dimensions of quality government that are also relevant for public resilience).
· First thoughts on a R-Index comprise the capability-based resilience process by Duchek and the Resilience Assessment Grid (RAG) by Hollnagel.
· Question: How can we foster the development of improvisation capacity of individuals to deal with uncertain situations?
· Key factors for individual improvisation capacity are leadership, empowerment and agency-belief.
· Improvisation is to a certain degree a property that cannot be trained but to some extent a capacity that can be developed (being free to express creativity, do things differently, having a high tolerance to ambiguity.

References
Duchek S. (2020): Organizational resilience: a capability-based conceptualisation, in: Business Research, Vol. 13, pp. 215-246.
Böhmer, R., Busbach-Richard, U., Kiesel, B. (2020). The Kehler Management System: A Holistic Framework for the Administration of Municipalities. Economics and Culture. Volume 17 (2020): Issue. pp. 50-62. https://doi.org/10.2478/jec-2020-0020
Hollnagel E. (2011): RAG – The resilience analysis grid. In: E. Hollnagel, J. Pariès, D. D. Woods & J. Wreathall (Eds), Resilience Engineering in Practice. A Guidebook. Farnham, Ashgate.
Lee, A. V./ Lee, J. V./ Seville, E. (2013): Developing a Tool to Measure and Compare Organisations' Resilience, in: Natural Hazards Review, American Society of Civil Engineers, Volume 14, pp. 29-41.
McManus S./ Seville E./ Brunsdon D./ Vargo J. (2007): Resilience Management - A Framework for Assessing and Improving the Resilience of Organisations, Resilient Organisations Research Report 2007/01, New Zealand.
8. [bookmark: _4rr4x9lf86bp]Resilient communities 
Communities are important for generating and sharing knowledge. The definition of community used during this presentation is based on the one of ‘knowing communities’ of Harvey and Cohendet (2015). Communities are dynamic groups of individuals connected by shared interests, practices, or passions. 
They engage in informal exchanges and collaborate across organizational boundaries, leveraging collective expertise. These adaptable communities thrive on cross-boundary collaboration and face the challenge of maintaining relevance and resilience in uncertain times.

Figure 9: Knowing communities and foresight for resilience
[image: ]

The idea is that foresight methodologies, such as scenario building and narratives, can help communities imagine possible futures, uncover vulnerabilities, and identify resources. Such tools foster collective imagination, emotional connection, and deeper engagement, turning uncertainty into a catalyst for creativity and action.
To integrate foresight tools effectively, organizations must first understand what foresight entails and clarify their objectives and values. Customizing foresight activities to the community's needs and ensuring participants exchange knowledge post-event can strengthen community resilience. Understanding the emotional links and motivations within the community is crucial for successful foresight integration.
The next step is now to determine how to better integrate foresight to reinforce communities and enhance their ability to anticipate and better cope with future crises.

Notes from the discussion: 
· Presentation of knowing communities (shared interests, adaptability, informal exchange, collective expertise, cross-boundary collaboration) -> How can we use foresight to strengthen the resilience of such communities?
· At first, organisations need to know that foresight exists and what it means for them
· Clarify objectives and values (Why is the community existing? What is the glue that holds it together?) of the respective community and elaborate why they need foresight methods; additionally, we should customize foresight activities to the community concerned
· Motivation to use foresight tools, does the community have to have a specific intrinsic motivation? 
· Organizations need to know that foresight exists.   In certain cases, what the community might need something else than foresight 
· Foresight can allow for changing representations -> See if there is a change before and after a foresight exercise? 
· Gathering participants after an event to bring them to exchange to allow the common knowledge they shared to be developed, otherwise if they don’t know each other, the community will basically disappear. 
· Defining what they share, the emotional link there is between individuals. Having a clear baseline, why are individuals attached to the community? 
· Time travel increases creativity.
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[bookmark: _8mu55fallgtp]9. What’s next? 

Figure 10 : Vincent’s depiction of deep resilience as a process
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The proposition about organizing this kind of workshop once a year was raised. 
Next meeting to be held in Strasbourg on Thursday the 5th of February 2026? 
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