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Sister framework to Carter er al (2021)

• Same visual language & terminology

• Conceptual, not guidance 

• Two worked examples

Stakeholder tendencies:

• think domestically

• ± target the trigger

• forget about the transmission system

Talebian et al – forthcoming 
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https://zenodo.org/records/7817615



1. Cross- border climate impacts typology
 Describe plausible cross-border climate impact types.

2. Actor constellations 
 Identify collections of actors in any given governance space: 

e.g. at origin, component/ ITS and recipient scales

3. Response typology
 Describe plausible response types for addressing cross-border 

climate impacts.

4. Response appropriateness 
 Identify factors relevant to the identification and selection of 

potential response options,
 Hypothesise the suitability of multiple response types for each 

impact type,
 And structure enquiry into the possible governance modalities to 

cross-border climate impacts.

5. Response effects and effectiveness

The framework elements 

CASCADES Cross-border Climate Impact Response Framework 3



CASCADES Cross-border Climate Impact Response Framework 4

Based on Carter et al., 
2021; Schweizer, 2021; 
IRGC’s framework 
(Marie-Valentine and 
Thomas, 2018)

1. Impact Typology
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Spatially complex cross-border climate impacts occur 
in one location and propagate to the recipient location via system components located 
in more than one jurisdiction (multi-regional). The transmission dynamic of these 
impacts is a single-tier cascade. These impacts are characterised by low dynamic 
complexity and high spatial complexity (e.g., the impacts of decreased supply of coffee 
in the global south to import-dependent regions in the global north, through linear 
agricultural supply chains with relatively straightforward links between producers, 
processors, and consumers).

Simple cross-border climate impacts occur in one location 
and transmit to adjacent geographical regions (neighbouring) or distant locations 
(remote) in a cascade from one system component to the other (single-tier). The 
cascade could be escalating, amplified in each system component compared to the 
previous one, or diminishing, reduced in each system component compared to the 
previous one. The spatial and dynamic complexity of these impacts is low (e.g., the 
impacts of flooding caused by the melting of glaciers upstream between two 
neighbouring countries that share a river basin).

Dynamically complex cross-border climate impacts
transmit to neighbouring or remote regions. The transmission dynamic of these impacts 
could involve cascade tiers with associated risks and opportunities at multiple system 
components (cascades), caused in multiple different locations before converging to 
affect the recipient (compound), or originate amplifying feed back between multiple 
system components (feedback). These impacts are characterised by high dynamic 
complexity and low spatial complexity (e.g., the impacts in Europe – in the form of 
migration – of a decline in food production in Sahel resulting from complex multi-
dimensional dynamics between climate events such as drought, and non-climate 
events, such as conflict). 

Systemic cross-border climate impacts transmit to the 
recipient location via multiple system components across more than one jurisdiction 
(multi-regional). Their transmission dynamic could be multi-tier cascades (also called 
cascades in short), compound, or feedback. They are characterised by high spatial and 
dynamic complexity. (e.g., the impacts in Europe – in the form of food affordability 
crisis – of global food market’s inflation which is caused by the simultaneous 
occurrence of a crop failure in Africa resulting from prolonged droughts, and a decline 
in food production in Ukraine resulting from war).



3. Response typology
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4. Response appropriateness
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A logical process for pairing impact types with response types,

And consequently, appropriate governance modalities for addressing different 
impact types. 

Based on three criteria:

• Actor constellations 

• Cross-scale coordination capacity

• Governance capacity (including administrative and implementation capacity)



Reduce risk – Effective in reducing risk as intended, thus contributing to enhanced 

resilience not only of the recipient, but also to other system components who are linked 

to the recipient.

Exacerbate risk – Effective at one scale (e.g., for the recipient) but in such a way that 

overall risk elsewhere in the ITS increases;

Redistribute risk - they may be effective at one scale (e.g., for the recipient) but by 

transferring risk to another system component, thus making no net contribution to 

resilience at the system level. 

Enhance – Effective in exploiting opportunities associated with the impact

5. Response effects and consequences 

CASCADES Cross-border Climate Impact Response Framework www.cascades.eu
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https://www.youtube.com/watch?v=z5tnKr67WC8&t=3s

The sublime…
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What is the impact type? 
i.e., risk identification 
and assessment

At which scales the impact 
recipient can build an actor 
constellation/ governance space?
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DeflectionPseudo-response

The ridiculous…



• Planners can use this framework to identify specific types 
of responses, depending on the nature of risk they face, 
and their own capacities 

• Current adaptation governance does not provide for the 
collaboration and cross-scale cooperation that will be 
needed to manage most cascading climate risks

• Countries with low coordination capacity have few viable 
options

Conclusions 
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Web: cascades.eu

Email: info@cascades.eu

Twitter: @CASCADES_EU

The project has been funded by the European Union's Horizon 2020 
research and innovation programme under grant agreement No. 821010

THANK YOU
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Operationalisation 
of the framework

Discussion on the simulation case study 16



Historical case: 

• Impact and impact type: 

• Food affordability crisis in the 
UK in 2010 (Systemic)

• Initial impact: 

• Crop failure in Russia & 
Pakistan

• Responses and response types:

• Food bank in the UK (domestic 
resilience adaption)

• Food aid to Pakistan 
(adaptation at the origin)

Simulation case: 

• Impact and impact type (initial suggestion): 

• Farmers’ and food producers’ financial losses in the EU (Systemic)

• Initial impact: 

• Drought in North Africa & Sahel
• Rice blast Epidemic in India & Bangladesh) 
• Palm oil production disruption in Indonesia 
• etc.

• Responses and response types:

• National subsidies to food sector, EU land use framework for protein 
crops (domestic resilience)

• Sustainable fertilizer value chain (substitution, domestic and system-
wide resilience)

• Commitment to open trade (system-wide resilience)
• Strengthen global critical food supply chain (substitution)

Case studies

Discussion on the simulation case study 17



Historical case 
study: food 
affordability 
crisis in the UK
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Simulation case: 
sub-storyline 
within EU

20
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