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Point of departure
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▪ Risks & losses on the rise (IPCC, 2022; UNDRR, 2022)

▪ Impacts of climate change, hazards & shocks are compounding & 
increasingly felt across sectors, systems & borders (IPCC, 2022; UNDRR, 2022)

➢ Need to revisit how we look at, assess and manage risks!

Systemic  nature  of  r i sks



▪ Increasing attention to systemic risks (science, policy)

➢ Challenges remain:  understanding systemic risks, risk assessment & implications for 
risk management, disciplinary siloes (economics, health, climate)

Point of departure
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The systemic nature of risks: lessons from COVID-19
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Recent project (2021-2022) with the UN Office for 
Disaster Risk Reduction (UNDRR) & partners from      
5 countries

▪ Case studies

▪ Cross-cutting findings (incl. conceptual model)

▪ Lessons for understanding risks

▪ Implications for risk management

UNDRR & UNU-EHS (2022)

W h at  c a n  w e  l e a r n  f ro m  t h e  p a n d e m i c  t o  b e  b e tte r  
p r e p a r e d  fo r  sy s te m i c  e f fe c t s  o f  o t h e r  h a za rd s ?



Case studies
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high levels of poverty, 
rural-urban & national-
international linkages; 

low # of cases –
widespread impacts

densely populated, 
overcrowded urban 

setting; dependency on 
port (global markets)

refugee camp; fragile 
setting; high dependency 

on hosts & international 
community

national scale, interconnected 
effects across sectors & systems 

(incl. health systems, trade, 
debt, development plans, 
emergency response …)

multi-hazard 
perspective: concurrence 

of COVID-19 & tropical 
cyclone Amphan

UNDRR & UNU-EHS (2022)

https://www.undrr.org/publication/understanding-and-managing-cascading-and-systemic-risks-lessons-covid-19


Approach
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UNDRR & UNU-EHS (2022)

Sparkes, Hagenlocher, Cotti et al. (2023)

https://www.undrr.org/publication/understanding-and-managing-cascading-and-systemic-risks-lessons-covid-19
collections.unu.edu/view/UNU:9266


Cross-cutting findings
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UNDRR & UNU-EHS (2022); UNU-EHS & UNDRR (2022)UNDRR & UNU-EHS (2022)

https://unupublications.org/ehs/carico/
https://www.undrr.org/publication/understanding-and-managing-cascading-and-systemic-risks-lessons-covid-19


Direct risks & impacts
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UNDRR & UNU-EHS (2022)

https://www.undrr.org/publication/understanding-and-managing-cascading-and-systemic-risks-lessons-covid-19


Concurring hazards
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UNDRR & UNU-EHS (2022)

▪ Damaged (health care) 
infrastructure → reduced
coping capacity

▪ Conflicting responses             
(e.g. distancing vs shelter)

▪ Health protocols made 
emergency response slower & 
more costly



Responses
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Interventions

UNDRR & UNU-EHS (2022)

https://www.undrr.org/publication/understanding-and-managing-cascading-and-systemic-risks-lessons-covid-19


Cascading impacts & “response risks“
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“Many of our children are getting engaged in Yaba (drug pill) 
transport now-a-days; what else could they do? Their schools 
have been closed for the last two years! We believed that this new 
generation would lead us in the future, but now we have doubts! 
...”

(Source: FGD from Camp #2 East, Cox Bazaar; Roy et al., 2022)

UNDRR & UNU-EHS (2022)

https://www.undrr.org/publication/understanding-and-managing-cascading-and-systemic-risks-lessons-covid-19


“Globally networked risks“
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▪ Global spread of
COVID-19

▪ Disruption of
remittance flows

▪ Disruption of
supply chains

▪ Disruption of
international aid

UNDRR & UNU-EHS (2022)

https://www.undrr.org/publication/understanding-and-managing-cascading-and-systemic-risks-lessons-covid-19


The systemic nature of COVID-19 risks
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Characteristics:

▪ Interdependence, interconnections 
& cascading effects (across systems, 
borders & scales)

▪ Feedback loops (e.g. re-inforcing
infections, migration dynamics,                 
re-inforced inequalities, …)

▪ Tipping points (e.g. collapse of
health systems, …)

▪ Under the radar/unnoticed (e.g. 
underpreparedness, pre-existing
societal distrust) 

▪ Dynamics & high uncertainty

▪ Difficult to model/predict

UNDRR & UNU-EHS (2022)

https://www.undrr.org/publication/understanding-and-managing-cascading-and-systemic-risks-lessons-covid-19


… and what about climate risks?
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2022 drought in Europe
(Rhine corridor)

Hagenlocher et al. (2023) – Earth’s Future

Tipping
points

Cascading 
effects

Inter-
dependence

Concurrent
hazards

Uncertainty

Feedbacks

Compound
events

https://doi.org/10.1029/2023EF003857


… need for a paradigm shift
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© Davide Cotti (UNU-EHS)



… expanding our understanding of risks
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UNDRR & UNU-EHS (2022)

https://www.undrr.org/publication/understanding-and-managing-cascading-and-systemic-risks-lessons-covid-19


▪ High uncertainty in the “hazard” → focus on risk mitigating agents in the system (i.e. reduce 
susceptibilities, strengthen coping & adaptive capacities)

▪ Risk cannot be eliminated from systems, but must be monitored & managed regularly → risk 
management should engage with questions such as what levels of risk are acceptable for whom, what 
are trade-offs and what are risk-transfer mechanisms

▪ COVID-19 has (i) revealed gaps in social protection regarding coverage, comprehensiveness, adequacy 
and delivery mechanisms, but also (ii) showed the potential of social protection to increase resilience

▪ Interconnected nature of risks implies that risk management must engage with network structure, 
systems vulnerability & reciprocity/redundancy → this includes multi-level governance frameworks, 
which share the responsibility towards risk management across systems, actors and borders/scales

▪ Risk management must explicitly address the dynamic aspects of risks & of responses→ focus should 
be placed on pathways that enable managing future risks through a process of iterative learning & 
adaptation → “risk society”→ systemic recovery (pathways)?!

Implications for risk management?
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Key messages are the main points of information 
you want your audience to hear,

understand, and remember.

1. COVID-19 has been much more than a health crisis & affected societies to their core

2. Effects of the pandemic – and notably of the responses to it – have also been severely 
felt in places that have not been significantly affected by the disease

3. Impacts of COVID-19 (and responses to it) have exacerbated existing inequalities

4. Many countries have experienced concurring events – which need to be considered in 
(risk management & adaptation) policies and plans 

5. The pandemic has revealed clear gaps in preparedness for low-probability and 
unexpected events

6. Systemic risk management calls for greater emphasis on risk and intervention 
dynamics, risk perceptions, risk communication and managing the interconnections of 
system elements and agents
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Key messages



Key messages are the main points of information 
you want your audience to hear,

understand, and remember.

▪ How agile are our planning systems, frameworks & polices to uncertainty?

▪ Do we understand how our sectors and systems are interconnected? 

▪ Do we know what drives vulnerability and exposure (direct or indirect) of 
interdependent sectors and systems?

▪ Have we started to look at, identify & address possible cascading effects of 
hazards, shocks, disasters & responses?

▪ Are we prepared for unexpected & low probability but high-impact events?

▪ How do we define the system? Do we have appropriate concepts & tools to 
assess systemic risks and provide actionable knowledge? 
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Questions to ponder ... 



Thank you! 
https://unupublications.org/ehs/carico/

https://unupublications.org/ehs/carico/

