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Relationship between an impact and a response

A) CONVENTIONAL ASSESSMENT

Example:

Impact: River flooding in Europe

European response: Flood protection; land
management; building regulations (exposed areas)

B) CROSS-BORDER ASSESSMENT

Impact
Transmission

w

\ Response |}
<4 j
Response -. B
Transmission

Border
Example: Source: Carter et al. 2021

Impact outside Europe: Tropical cyclone in SE Asia with extensive
damage to palm oil plantations; supply chain disruption; profits fall

European response: Substitution of supply; reduced credit to firms




Impact transmission leading to a risk of concern

Weather shock or slow-onset event
linked to climate change (attribution)
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Response transmission system for ameliorating risks
from propagating impacts
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Indirect interventions via a third party

Interventions targeting impacts
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Generalised conceptual framework for analysing the transmission of cross-border climate change
impacts, risks and responses in the context of present-day and alternative future conditions
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Generalised conceptual
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framework with alternative typologies

Scenarios

b) Categories of cross-border impacts
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Extension of the conceptual framework to highlight
Sce nario as pECtS FUTURE CONTEXT IN A SCENARIO WITH

WEAK INTERNATIONAL CONNECTIONS

——————

FUTURE CONTEXT IN A SCENARIO WITH
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Shared Socioeconomic Pathways (SSPs)

« Scenario framework widely A
applied in climate research s | Hsses: * 5P 3:

] (Mit. Challenges Dominate) (High Challenges)

o5 Fossil-fueled Regional Rivalry

= Development A Rocky Road

o . .

= E Taking the Highway * SSP 2

8 (o) (Intermediate Challenges)

o " Middle of the Road

-3

S & * ssP1: X SSP 4:

0 g (Low Challenges) (Adapt. Challenges Dominate)
© Sustainability Inequality
'5 Taking the Green Road A Road Divided

Socio-economic challenges
for adaptation

Source: O’Neill et al. 2017
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How connected is the world in the SSP narratives?
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How connected is the world in the SSPs?

Interpreting global narratives

T I I N A

SSP1 High High Medium
SSP2 Medium Medium Medium
SSP3 Low Low Low
SSP4 Medium Low+high Low+high
SSP5  High High High
Sources: ' - global narratives (O’Neill et al. 2017)
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How connected is the world in the SSPs?

Quantifications of SSP drivers

O W S Y

SSP1 High High Medium  Medium Medium
SSP2 Medium Medium Medium  Medium  Medium

SSP3 Low Low Low Low Low

SSP4 Medium Low+high Low/med Low+high  Medium

SSP5  High High High High High
Sources: ' - global narratives (O’Neill et al. 2017)

2 - assumptions of trade openness used in an SSP-quantification of GDP (Dellink et al. 2017)
3 — assumptions for international migration in SSP population projections (KC & Lutz 2017)
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How connected is the world in the SSPs?

Finance hardly mentioned in the global narratives

O W Y

SSP1 High High Medium  Medium  Medium High
SSP2 Medium Medium Medium Medium  Medium  Medium

SSP3 Low Low Low Low Low Low

SSP4 Medium Low+high Low/med Low+high Medium Low+high

SSP5  High High High High High High
Sources: ! - global narratives (O’Neill et al. 2017)

1

2 - assumptions of trade openness used in an SSP-quantification of GDP (Dellink et al. 2017)
3 — assumptions for international migration in SSP population projections (KC & Lutz 2017)
4 - based on Battiston & Monasterolo (2018) and Monasterola (pers. comm.)
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How connected is the world in the SSP narratives?

A Migration vs trade Migration vs finance Finance vs trade
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A possible extension of the SSPs would be to
consider scenarios that pair high connectivity
in one aspect with low connectivity in another. ( S —— cascade‘s#
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How connected is the world in the SSPs?

Scanning the SSP literature database (vl, 2014-2019, >1300 papers; O’Neill et al. 2020
& v2, 2020-20, 1134 papers, Green et al. 2022) and literature search

- Policy! | Trade' | Trade?2 Migration3 Finance? | EU intern. Armed Invasive
cooperation®’| conflict® species’

SSP1 High High Medium  Medium Medium High High Low-med Low

SSP2 Medium Medium Medium Medium Medium  Medium = Medium High

SSP3 Low Low Low Low Low Low Low High Medium

SSP4 Medium Low+high Low/med Low+high Medium Low+high High Med-high High

SSP5  High High High High High High High Low High
Sources: ! - global narratives (O’Neill et al. 2017)

1
2 - assumptions of trade openness used in an SSP-quantification of GDP (Dellink et al. 2017)
3 — assumptions for international migration in SSP population projections (KC & Lutz 2017)
4 - based on Battiston & Monasterolo (2018) and Monasterola (pers. comm.)

> - European SSPs (Kok et al. 2019)
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Examples of issues to be refined in the cross-border
dimensions of the SSPs

Impact transmission

Trade: What free trade zones are in place? What are the market restrictions and custom duties for
international trade? How diverse are supply chains?

Finance: How easy are international financial transactions? What financial restrictions are in place? What Reg'on_al
international investments can be made in different regions? extensions of the
People: What are the regional zones for free movement of labour? What restrictions incentives are there to SSPs to include
migrate? .
Psychological: How freely is information available? How much do perceptions about climate risks distort the the reglgns

truth? connections to
Geopolitical: Are there regional geopolitical blocks in place? How effective are international institutions, are the rest of world

different institutions overlapping or contradictory?

Biophysical: What is the level of cooperation in transboundary water management and the level of
competition of water resources? What is the level of measures to prevent the spread of invasive species?

Infrastructure: Are there chokepoints that depend on individual infrastructure?

o
D
®
O

Response transmission

Level of international disaster funds, welfare in region of recipient risk, diversification of supply chains
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Conclusions

« International connectivity under the SSPs cover a wide range of levels.

« These are largely consistent across different dimensions (e.g. a high

connectivity in trade is paired with high connectivity in both migration and
finance).

« A possible extension of the SSPs would be to consider scenarios that pair
high connectivity in one aspect with low connectivity in another.

« More detail in scenario descriptions of international connectivity including

their quantification would improve assessments of future cross-border
climate risks.

« Lower levels of connectivity might imply a relatively lower cross-border
proportion compared to direct climate change risks; however, it also implies
reduced international cooperation to address these risks.
C) e, cascadestl



cascades

Thanks for your
attention!
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