Abildsnes et al. Improving resilience against a pandemic

Improving resilience against a
pandemic: A novel technology for
strategy development with
practitioners and decision-makers

Eirik Abildsnes Sigurd Paulsen
Kristiansand municipality, Dept. of Research Kristiansand municipality, Dept. of
and Innovation, and University of Agder, Organization, Crisis Management and
Dept. of Psychosocial Health, Norway Information Security, Norway
eirik.abildsnes@kristiansand.kommune.no sigurd.paulsen@kristiansand.kommune.no

Jose J. Gonzalez
Department of ICT, Faculty of Engineering and Science
Centre for Integrated Emergency Management (CIEM),
University of Agder, Norway
josejg@uia.no

ABSTRACT

The project Systemic Pandemic Risk Management (SPRM), funded by the Research Council of Norway, has
developed methods to assess and manage pandemic systemic risks. The project consortium includes an enterprise
leading the project, public partners and research institutions in Norway, Sweden, and Italy.

Kristiansand municipality, a partner in the SPRM project, adopted the project methods to assess and manage
systemic risks. Based on a scenario about the potential spread patterns of the COVID-19 Omicron variant
developed by the Norwegian Institute of Public Health, staff from Kristiansand employed the SPRM project’s
approach to facilitate systemic risk assessment and management workshops. Practitioners and decision-makers
from the main hospital in the Agder county and several municipalities proposed risks, their causal consequences
and identified practical and impactful mitigation strategies. The strategies were implemented at the county level.
The approach can improve handling of systemic risk scenarios beyond pandemics.
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INTRODUCTION

This paper concerns the outcome in terms of gain of experience and results for mitigating pandemic risks in the
adoption of a novel strategy mapping method by the head of research (first author, E.A.) and the crisis manager
(second author, S.P.) of the Kristiansand municipality, Norway. The strategy mapping method was developed by
the Systemic Pandemic Risk Management (SPRM) project where the Kristiansand municipality, as project
partner, contributed with stakeholders to the strategy mapping workshops of the SPRM project.

In this paper we report activities beyond the SPRM project, in that the crisis manager and the head of research of
the Kristiansand municipality adopted the SRPM approach, acting as facilitators in strategy mapping workshops
with stakeholders belonging to an established unit known as “Helsefelleskapet Agder” (Agder Health
Community). The unit consists of health practitioners, health experts and managers representing primary care and
the Sgrlandet Hospital.
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In the SPRM project, the crisis manager and the head of research of the Kristiansand municipality had an important
role to contribute in person and to recruit other needed stakeholders to the strategy mapping workshops of the
project. The transitioning from participating as stakeholders in the SPRM project to lead and facilitate strategy
mapping workshops for the emerging pandemic challenge of the Omicron wave was incited by previous
experiences with the method and the strategy mapping technology developed in the SPRM project.

To achieve the United Nations Sustainable Development Goals, it is imperative that researchers create models
that are more understandable and useful to policymakers (Reichstein et al., 2021). Achieving useful, useable, and
used research is still rare (Boaz & Hayden., 2002; Oliver et al., 2022). The successful adoption of the method and
the strategy mapping technology by practitioner end-users reported in this contribution suggests that the project
Systemic Pandemic Risk Management (SPRM) project has delivered useful, useable, and used research.

Systemic risk and strategy mapping

While there are many definitions of systemic risk, at its core is that individual risks propagate through contagion
(Centeno et al, 2015; Gonzalez & Eden, 2023). Hence, the concept ‘systemic risks’ implies that the issues/risks
and their outcomes interact with each other, whereby the outcomes of risks are risks themselves, leading to
numerous vicious cycles which — unless properly mitigated—reinforce and escalate the risks (Williams et al.,
1997). Systemic risk triggers cascading impacts that spread within and across systems. The spread can lead to
potentially existential consequences and system collapse (Sillmann et al., 2022). Systemic risk is amajor challenge
to sustainable development (United Nations Office for Disaster Risk Reduction UNDRR, 2019).

We provide a brief description of the SPRM project, since this project developed the methods that subsequently
were adopted by practitioner staff at Kristiansand municipality.

SPRM is an innovation project funded by the Research Council of Norway. SPRM has developed methods based
on strategy mapping to assess and manage pandemic systemic risks. Strategy mapping is a leadership and
management method based on facilitated workshops with stakeholders to understand the system in need of
management and articulate the interventions needed to bring about the desired changes. Strategy mapping fosters
direction, alignment, and commitment. Strategy mapping helps stakeholders visualize the cause-and-effect chains
in a system and the strategies to achieve desired goals — linking aspirations with capabilities (Bryson et al., 2023,
p6ff).

SPRM started 1%t September 2020 and will be completed 30" June 2023. In its final phase, end-users in Norway
and Sweden validate the project’s methods and tools using as case preparedness and resilience towards a future
major pandemic.

The company Stepchange AS leads the SPRM project. Project partners are the municipality of Kristiansand; the
Sgrlandet Hospital; the Centre of Integrated Emergency Management (CIEM), University of Agder; the Center
for Disaster Medicine and Traumatology (KMC), Sweden; and the Center for Research and Training in Disaster
Medicine, Humanitarian Aid and Global Health (Universita del Piemonte Orientale), Italy. The main objective of
the SPRM project is to develop methods and tools to assess and mitigate the direct and indirect risks to the health
and social care system arising from a major pandemic, such as COVID-19. The crucial challenges to strategy
development for preparedness and response are posed by systemic risks.

Kristiansand is the capital of Agder county, located in the southernmost part of Norway. The population in Agder
county is about 311.000, and 114.000 citizens live in Kristiansand, making it the fifth largest city in Norway, a
country of 5 million inhabitants. The main campus of the University of Agder is located in Kristiansand, as well
as the main location of Sgrlandet Hospital, serving the Agder county with hospital services.

The SPRM project used throughout the Strategyfinder™ tool. Strategyfinder is a software platform for causal
mapping using participatory modelling. This said, the high number of systemic risks caused by the COVID-19
pandemic posed extreme challenges to the analysis tools of Strategyfinder. To meet these challenges, the company
owning Strategyfinder enhanced the analysis tools as needed by the SPRM project.

The SPRM’s methods have been described extensively in conference proceedings (Eden & Gonzalez, 2023;
Gonzalez et al., 2021; Gonzalez & Eden, 2022;). In addition, the IBM Center for the Business of Government has
showcased the SPRM project’s methods and results in an easily available free report (Bryson et al., 2023, p24-
30). The IBM Center for the Business of Government facilitates discussion of new approaches to improve the
effectiveness of government at the federal, state, local, and international levels. A brief description of the strategy
mapping with Strategyfinder is provided on p5ff of this paper.

The remainder of this paper is organised as follows: We first explain how the response to the COVID-19 pandemic
was organised in Norway. Then, we describe the Omicron wave scenario that provided the background for the
systemic risk assessment and management workshops led by staff of the municipality of Kristiansand. Next, we
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briefly describe the strategy mapping method and technology used in the systemic risk workshops and the
workshops results. In the last section, we comment on the insights achieved in the light of the overarching request
that the outcome of the systemic risk projects ought to lead to understandable and useful results to policy-makers
and, thus, contribute to resilience building toward disaster risk reduction of major threats.

ORGANIZATION OF PANDEMIC CRISIS MANAGEMENT IN NORWAY

During the pandemic, the county governor represented the Agder county in communication with the national
government and arranged regular meetings with representatives from all 25 municipalities in the county and the
hospital trust. The county administration has the responsibility for public transport and high schools in the county
and participated in meetings with the county governor.

In Norway, the municipalities have the responsibility for local crisis management and cooperation with most
public and private enterprises located within the municipality. Municipal public services include kindergartens,
primary education, and junior high schools as well as primary health care services. Along with the police force
organized by the state, the municipality of Kristiansand was responsible for border control at the harbour and the
airport, and test facilities at the border.

In the health care sector, the Norwegian Institute of Public Health (NIPH) is responsible for analysis and national
and regional forecasting of how the pandemic could develop. NIPH is also available for advice to municipal public
health officers in charge of local prevention of contagious disease; it provides recommendations to national health
authorities, and communication with WHO, the European Centre for Disease Prevention and Control, and other
international partners. The municipalities are responsible for services provided by family physicians, child and
school health services, home care and nursing homes. During the pandemic, the municipalities organized
information about local pandemic measures to citizens representing native as well as immigrant groups from
multiple nationalities — with and without trust in how the response to the pandemic was organized by local and
national authorities. The municipalities organized test-track-isolate-quarantine measures and repeated vaccination
of the population.

THE OMICRON WAVE SCENARIO

The Omicron variant of the SARS-CoV-2 virus was first reported to WHO from South Africa on 24" November
2021 and was classified as a variant of concern by WHO on 26" November 2021. This classification implied that
WHO recommended countries to intensify measures to reduce their risk of COVID-19 (WHO, 2021). WHO
anticipated increased COVID-19 caseloads and associated pressure on the overburdened health system and
recommended national health authorities to ensure mitigation plans to maintain essential health services and health
care resources to respond to potential surges (WHO, 2022). This would include capacity plans for health workers
as well as plans for providing additional practical support to health workers.

As response, the Norwegian Institute of Public Health published reports describing a situation with an expected
surge in need for hospitalization, ventilator beds and efforts from health care professionals in primary care and
hospitals (Norwegian Institute of Public Health, 2021a). Based on available information, the reports described the
uncertainty of vaccine effect on the new Omicron virus variant and the possibility of a simultaneous wave of
influenza. It was also uncertainty about how dangerous the Omicron variant would be.

At that time, most available resources in primary care and hospitals had been in different stages of alert for more
than 20 months and had arranged regular meetings to discuss the present situation and possible scenarios that
could happen. The possibility of a surge in the pandemic due to a more contagious variant of the virus had been
discussed.

The reports from NIPH were based on modelling scenarios (Figure 1) of possible future development under
specific assumptions on the intrinsic transmissibility and changes in the vaccine effectiveness against the new
variant (Norwegian Institute of Public Health, 2021b). Various scenarios clarified how different levels of control
measures, vaccine efficacies and uptake, would interact with the new Omicron variant. The weekly report from
NIPH, issued 22" December 2021, registered a sharp increase in the number of new patients (Norwegian Institute
of Public Health, 2021c). The number of new patients admitted to the intensive care unit was higher than in
previous weeks. The incidence of hospitalizations and deaths overall in recent weeks before the report was
significantly higher for the unvaccinated than for the fully vaccinated, and the was a concern about low vaccination
rate among immigrant groups. Unvaccinated immigrants made up 40 per cent of those admitted to hospital
nationally.
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Figure 1 Scenario for daily incidence of hospitalisations in the baseline scenarios until end of January
2022 for the Omicron variant (straight line) and Delta variant (dashed line). VE: vaccine effect; d.t.:
doubling time of the Omicron wave. Source: Norwegian Institute of Public Health, 2021b.

Applied to a local setting, the worst-case scenario published by NIPH would imply that the capacity of the local
hospital (estimated at 125 patients simultaneously hospitalized with contagious diseases) would be exceeded
(shown with red colour on Table 1). The immigrant groups in Kristiansand represented nationalities with low
vaccination rates, and they already represented a large share of patients admitted to hospital in Kristiansand.

Table 1 Expected peak at Sgrlandet Hospital — Worst case scenario.

- e b ﬂ
25 38

Daily new 56 38
referrals

Simultaneously 53 105 158 236 158
hospitalized

THE SYSTEMIC RISK WORKSHOPS

The strategy mapping software

The workshops used the causal mapping browser-based software Strategyfinder. With Strategyfinder, a group of
stakeholders, in person or online (same time, different location), collaboratively work on messy problems, elicit,
and visualise a map of issues and how the issues influence each other causally, identify core objectives, for the
purpose of developing impactful and practical strategies to reach the objectives. For procedural justice
(Ackermann & Eden, 2011, Ch. 2; Kim & Mauborgne, 1991, 1995, 1996), the participants/stakeholders in the
workshops enter risks, causal links between the risks, rate issues and strategic priorities anonymously. The
objectives can be positive (desired, such as when an enterprise seeks strategies to achieve competitive advantage)
or negative (to be avoided, such as risks).
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With Strategyfinder, groups explore what causes what—means and ends—so that agreements can be negotiated
with a full understanding of the expected outcomes and unexpected ramifications. Participatory modelling
increases ownership of results (Ackermann & Eden, 2011; Cronbach et al., 1980). In order that the strategies may
get implemented, it is crucial that the stakeholders group includes power-brokers, i.e., persons who can take
decisions or can influence decision-makers (Eden & Gonzalez, 2023).

Strategyfinder is particularly helpful in situations where the complexity is, in part, due to differing perspectives.
It allows each participant to simultaneously add their own views to the growing system of strategic issues or risks,
via their own computer, thus increasing productivity. It also allows participants to see their views set in the context
of others’ perspectives. Participants add causal links representing causal influences. In the resultant system of
issues/ risks, participants often discover feedback loops, including vicious and virtuous cycles. Strategyfinder has
powerful analysis tools to detect feedback loops and find the parts of the system that are most central.

The software serves two main purposes: first, collecting and organizing knowledge as a causal network and,
second, analysing the causal network to help produce negotiated strategies that recognize the systemic nature of
complex problems. In our case, Strategyfinder enabled an issue/risk system to be jointly constructed by the
members of the group. The resulting causal map shows the range of issues/risks and their causes and outcomes
that contribute to the problem situation the group faces.

There is evidence that strategy mapping has ample benefits for content and process when developing strategies.
Particularly important is the synergy between content and process (Figure 2).
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Figure 2 A map of the most important benefits of strategy mapping (green background: content benefits;
amber background: process benefits; blue background: content and process benefits). Adapted from
(Bryson et al., 2014)

WORKSHOP DETAILS

When the scenario of a surge in the pandemic due to the more contagious Omicron variant was presented, staff
from the Kristiansand municipality led two consecutive workshops with relevant stakeholders from the Agder
Health Community (cf. pl), representing health services and crisis management from municipalities and the
Sgrlandet Hospital in Agder county. The workshops were facilitated by professionals familiar with the
Strategyfinder tool, viz., the head of research (first author, E.A.) and the crisis manager (second author, S.P.) of
Kristiansand municipality. The SPRM project manager (third author, J.J.G.) attended the workshops as fly-on-
the-wall and occasionally provided counsel as needed (which happened rarely). The workshops aimed at achieving
a common understanding of the scenario, identifying risks and understand the complexity in the scenario and
consequences of possible actions.

Strategy mapping workshops with Strategyfinder addressing systemic risks typically consist of the following
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stages (Eden, 2022; Gonzalez et al., 2021):

e Selection of participants to ensure that the relevant expertise and ability to implement the strategies is
present
e Develop a TEAM understanding of the situation faced
o Develop the STRUCTURE of the problem in an action-oriented manner
o ldentify the SUB-SYSTEMS and GOALS of the problematic situation being addressed
e Promote listening through a process of understanding, editing, refining and adding to the risk model:
validating the model
e  Strategy/Action Development and Agreements
e ldentification of responsibilities for implementation

The number of workshops needed for strategy mapping of systemic risks depends on the complexity of the
challenge. The Omicron wave concerned an emergent episode in the long COVID-19 pandemic. It presented
urgent issues that had not been addressed before, requiring additional strategies to the existing portfolio of
strategies.

About one year before the Omicron wave, in the Fall of 2020, the SPRM project conducted as many as six strategy
mapping workshops with Strategyfinder owing to the ambitious project’s objective: to consider the full scope of
the systemic risks affecting the healthcare sector and the sectors affected by and affecting the healthcare sector
during the duration of the COVID-19 pandemic (Gonzalez et al., 2021). In the case of the Omicron wave, the
NIPH scenario restricted the scope both in terms of its width and time duration, and the objective of the strateg
mapping workshops was to identify mitigation strategies which not have been identified by the SPRM project one
year before. Hence, two workshops with Strategyfinder, each of 2 hours duration were sufficient to address the
emergent challenges posed by the Omicron wave. The facilitators spent in addition 4 hours of workshop
preparation and analysis.

The twelve participants to the Omicron systemic risk workshops contributing to the risk model under the guidance
of the facilitators were stakeholders, available through the Agder Health Community, from several municipalities
in the Agder region and the Sgrlandet Hospital. They included crisis managers, medical officers, experts in
infection control, intensive care nurse, and members of the administration of municipalities and hospital (i.e., they
were practitioners, experts and power-brokers — those with power to act or to influence decision-makers).
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During the session targeting team understanding. the systemic risk map shown on Figure 3 was produced.
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Figure 3 Map of systemic risks with causal links. The numbers attached to the risks correspond to the order in which they were entered by the participants. Risks

shown with red colour are central, i.e., they are causally influenced by and influence many other risks. Strategyfinder has analysis tools to find central risks. Central

risks are typical candidates for defining sub-systems of risks. The sub-systems of risks are shown on Strategyfinder tabs (such as e.g., ‘Strong sammenkobling 1° a
view about strongly interconnected risks). The picture shows an early stage of creating subsystems of risks.
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The relevance of feedback

Systems as shown on Figure 3 can have many feedback loops. Feedback occurs when a directed chain of cause
and effects form a loop, such as e.g., the example shown on Figure 4.
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management, and critical functions

—

4 risk of a lack of overview of the
pandemic situation

—

_,—'—""'_'_‘-_—F'
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Figure 4 An example from the risk model showing a feedback loop. The loop is reinforcing: an increase in
any of the risks in the loop will tend to propagate and amplify the risks in the loop over time. Inversely, if
any of the risks decreases (e.g., owing to the impact of a mitigating measure) the causal propagation will
tend to further decrease the risks in the loop over time.

Feedback loops can be either balancing or reinforcing. Balancing feedback (a.k.a. negative feedback) occurs when
a change in a member of the loop is fed back in a manner that tends to reduce the change. Reinforcing feedback
(a.k.a. positive feedback) occurs when a change in a member of the loop is fed back in a manner that tends to
amplify the change. Balancing loops can be characterized as goal-seeking or stabilizing processes. They can
generate oscillations triggered by time delays in the propagation of effects. Reinforcing loops are sources of
growth or accelerating collapse, depending on whether the disturbances amplify growth or decay. Reinforcing
loops can be destabilizing if they reinforce undesired consequences, such as risks (in that case the reinforcing
feedback loops are often called ‘vicious cycles). (Sterman, 2000, p12-13, 138-141)

Causal reasoning about a system having feedback loops is difficult owing to the reigning circular causality. This
makes reasoning based upon cause and effect tricky, and it is necessary to analyse the system as a whole (Astrém
& Murray, 2008). For all kinds of major disasters, one faces the enormous challenge of identifying numerous
risks. A major pandemic like Covid-19 triggers directly or indirectly hundreds of causally interdependent risks.
With increasing number of risks and their interconnections, the resulting number of feedback loops increases
exponentially. For major pandemics, such as Covid-19, millions of feedback loops shape the evolution of the
pandemic of the time. Most of those millions of feedback loops are risk reinforcing feedback loops: vicious cycles
(Gonzalez et al., 2021; Gonzalez & Eden, 2022). Obviously, impactful and practical measures to mitigate major
pandemics must be designed to attack the most potent risks (see next paragraph).

The huge number of feedback loops implies that strategy mapping of systemic risks requires powerful algorithms
for the analysis of the risk map. Strategyfinder has such tools to detect feedback loops and their potency, and to
find the parts of the system that are most central (Gonzalez et al., 2021; Gonzalez & Eden, 2022). Potency analysis
will seek to find those risks, that if mitigated, will have an impact on the maximum number of risks and in a way
that is robust (that is there are many paths to impacting goals). Typically, the central parts are extracted as sub-
systems and visualised in tabs of Strategyfinder.

In addition, Strategyfinder has facilities for rating the relevance of sub-systems for then deciding which sub-
systems that should be given most attention or be analysed first. When considering the proposed mitigations
strategies, the preferencing facility of Strategyfinder allows to allocate a limited number of coloured blobs (say,
blue for impact and green for practicality) to each participating stakeholder, thus emulating that resources always
are limited. Mitigating strategies high on impact and practicality will pass to the final workshop session of
deciding responsibility for implementation. Strategies high on impact but low on practicality can be considered in
terms of finding ways of increasing practicality, And vice versa, for strategies high on practicality and low impact
(ibid).
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Results

The identified risks with the highest impact on municipal health services included reduced capacity of family
physicians and out-of-hours services. Family physicians (GPs) usually act as gatekeepers for admission to
hospital. The risk of overload of personnel responsible for providing access to home care and nursing home
facilities as well as a high level of sickness absence was also acknowledged as a risk with high impact on the
function of municipal health services.

In the hospital sector the impact of overload at the emergency department and accumulation of patients in hospital
due to either need for intensive care or reduced capacity in nursing homes and home care was recognized. It was
also a concern that patients suffering from other diseases than COVID-19 would not receive competent care. In
the case of overload of capacity in hospital it would also be arisk that patients were discharged too early.

The following mitigation strategies were elicited and considered for implementation:

e Ensure sufficient competent and available guidance resources from the hospital to the municipalities.
e The municipalities must be able to receive patients (approximately) 24/7.

Establish a buffer to be able to receive patients ready for discharge from hospitals to the municipalities (beds
and personnel) — COVID-19 and others.

Secure capacity in the ambulance services.

Ensure inter-municipal cooperation on the reception of patients ready for discharge.

Ensure fast communication flow when entering and exiting hospital.

Reminder about guidelines for treatment of COVID-19 - send reminder.

Consensus on accepting “good enough” solutions.

Use solutions for home hospitals and remote follow-up for COVID-19.

Establish a “fast track” for administrative office proceedings.

All the suggested strategies found their way to the participating organisations in the workshops. This said, some
of these strategies were already implemented by some of the organizations before the workshops. Still, the
visualisation of the risks and the impact of the strategies in the systemic risk map added value in terms of insight
and preparedness for a possible surge of infections.

CONCLUDING REMARKS

Systemic risk is central in the last two editions of the Global Assessment Report on Disaster Risk Reduction by
the United Nations Office for Disaster Risk Reduction (United Nations Office for Disaster Risk Reduction
UNDRR, 2019, 2022). Systemic risk as keyword appears several hundred times in each of these two reports.

Quotes from the 2019 edition:

e “The systemic risks ... are embedded in the complex networks of an increasingly interconnected world. The
behaviour of these networks defines quality of life and will shape the dynamic interactions among the Sendai
Framework, the 2030 Agenda, the Paris Agreement, New Urban Agenda and the Agenda for Humanity.
Ultimately, the behaviour of these networks determines exposure and vulnerability at all scales.” (United
Nations Office for Disaster Risk Reduction UNDRR, 2019, p32)

e “Assessment and management methodologies for systemic risks that have been conceived are still in early
gestation, and are not yet part of the current operations of twenty-first century risk management institutions.
Nonetheless, there is a growing sense of urgency for a paradigm shift...” (ibid, p44)

e “Understanding the systemic nature of risks, and the opportunities afforded by new approaches and new
concepts of risk, will be the central challenge of the first half of the twenty-first century.” (ibid, p65-66)

Three years later, the 2022 edition:

e  “The science of systemic risk and systemic risk management is still in a primordial state.” (United Nations
Office for Disaster Risk Reduction UNDRR,, 2022, p146)

Thus, this contribution should be considered in the light of the urgency to build up resilience against disaster risk
by promoting the paradigm shift toward systemic risk assessment and management. As practitioners, we have
experienced taking a step forward in crisis management by adopting the SPRM method for strategy mapping.

The path to resilience is long. Kristiansand municipality has had a strong commitment to achieving resilience
towards disaster risks since the beginning of the 2010 decade. The municipality has participated as end-user in
major R&D projects targeting resilience. One of these major projects, the Smart Mature Resilience (SMR) project,
was a European Union-funded multi-disciplinary research project, which concluded in 2018 following three years
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of co-creation, sharing, learning, and resilience-building. The SMR consortium consisted of four universities
(including the University of Agder, represented by the Centre for Integrated Emergency Management — CIEM);
ICLEI - Local Governments for Sustainability; DIN — the German Institute for Standardization; and seven cities
from six different European countries. Systemic risk assessment targeting societal resilience was one of the key
objectives of the SMR project. (SMR, 2018)

In the SMR project as well as in the SPRM project, Kristiansand participated with stakeholders who contributed
in participatory strategy mapping modelling workshops. The strategy mapping software was a predecessor of
Strategyfinder, viz., Group Explorer (Pyrko et al., 2019)

We emphasize again that the experiences of staff from the Kristiansand municipality as stakeholders and domain
experts in the SPRM project led to the adoption of strategy mapping of the Omicron wave risks with Strategyfinder
whereby the crisis manager and the head of research of Kristiansand acted as facilitators and analysts.

The Agder Health Community, with representatives from several other municipalities from the Agder county and
Sgrlandet Hospital, increased its competence and activities concerning systemic risks. The strategy mapping
technology allowed input from all stakeholders, group discussions and visualisation of the risk scenario and
elicited strategies that otherwise could have been overlooked. The strategies were implemented at the county level.

Our experiences with using Strategyfinder in workshops allowed all participants to share their competence and
perceptions of the current situation and discuss how the different risks were connected. Based on the
Strategyfinder analysis tools we were able to grasp the situation better and discuss possible measures to avoid
escalating vicious circles in the identified risk scenarios and suggest and discuss measures that could reduce risks.
We believe that the use of strategy mapping tools like Strategyfinder have the potential to include several
stakeholders and improve handling of complex risk scenarios beyond pandemic risks.

After the Omicron wave workshops, strategy mapping with Strategyfinder has been conducted by staff from
Kristiansand municipality in other areas belonging to crisis management and disaster risk reduction, such as cyber
incidents leading to breakdown of networks; problems with energy supply; surge of asylum seekers from Ukraine
as consequence of the Russian invasion; and cooperation between the police, the municipality and the Sgrlandet
hospital concerning potential risks to civil defence. Several of these strategy mapping workshops involved
exchange between practitioners from Kristiansand and academics from the University of Agder.

Based on our experiences, we suggest that the strategy mapping technology has the potential to assess and manage
systemic risks beyond pandemic risks.
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