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Introduction: cross-border climate change impacts

A) CONVENTIONAL ASSESSMENT

Example:
Impact: River flooding events in Europe

National/European response: Flood protection; land
management; building regulations (exposed areas)
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B) CROSS-BORDER ASSESSMENT

Im oc’r

Trcnsm|55|on
Response
Response

Tronsm|55|on

Border Source: Carter et al. (2021)
Example:

Impact: 2011 Thailand flooding; ~800 local fatalities; industrial
parks inundated; global supply chains disrupted, esp. for Japanese
multi-nationals

International response: Emergency aid; stock piling; alternative
suppliers; development assistance for flood protection
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Introduction

Terminology

Multiple terms found in literature

Several are used in other contexts and may
be misleading or ambiguous

Meanings may be too narrow or too broad
in scope

Two terms (essentially synonyms) used by
IPCC and EEA capture the general concept:

* Cross-border impacts

* Transboundary impacts

Term

Reference(s)

Cascading risk

Connected risk
Cross-border impacts
Cross-regional phenomena
External impacts

Indirect impacts/Indirect effects
Interconnected
International dimensions
Long distance
Non-localised impacts
Pathways of effects
Secondary effects
Second-order effects
Spillover effects

Systemic emerging risk
Teleconnected
Telecoupled

Traded risks
Transboundary impacts

Transnational impacts

e.g. Goldin (2013); World Economic Forum

e.g. Galaz et al (2014); Goldin & Mariathasan (2014
e.g. Lung et al. (2017); Benzie et al. (2019); Carter et al. (2021)
e.g. IPCC - Hewitson et al. (2014), section 21.4
suggested by survey recipients

e.g. Hunt et al. (2009); Benzie et al (2013)
suggested by survey recipients

e.g. Foresight (2011); Challinor et al. (2016)

e.g. IPCC - Oppenheimer et al. (2014), section 19.4
suggested by survey recipients

e.g. Government of Canada (2010)

e.g. Hunt et al. (2009)

e.g. Flitner & Herbeck (2009)

used by the European Commission

e.g. OECD (2003)

e.g. Adger et al. (2009)

e.g. Liu et al. (2013)

e.g. Tait & Bruce (2001)

e.g. IPCC - Oppenheimer et al. (2014), section 19.4
e.g. Benzie et al. (2016)
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Context

Some earlier literature

Regional focus

Source & Year

Global

IPCC (2014, 2022); Hedlund et al., 2018

European Union

Lung et al., 2017; Ciscar et al., 2018; Benzie et al., 2019

Nordic countries

Berninger et al., 2022

Finland

Kankaanpaa & Carter, 2007; Hildén et al., 2016

Germany

Peter et al., 2021

Netherlands

Vonk et al., 2015

Norway Prytz et al., 2018
Sweden Schultze etal., 2022
Switzerland INFRAS, 2007

United Kingdom

Foresight, 2011; PwC, 2013; Challinor et al., 2016

United States

Smith et al., 2018

CASCADES-RECEIPT conference on Cross-border climate change impacts and systemic risks in Europe and beyond,

Potsdam Institute for Climate Impact Research, Potsdam, Germany, 16-18 October 2023

Emerging evidence for:

Cross-border exposure to climate change impacts

Observed and potential impacts originating from
overseas (e.g. reported in national risk assessments)

Distinguishable pathways of impact transmission
(e.g. trade, human security, finance)

Complexity of systems and processes that may
mediate or exacerbate risk exposure

Gaps or shortfalls in awareness, understanding and
policy preparedness
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Framing

e to describe the conceptual basis and process of cross-
border impacts of climate change

EVOLVING FUTURE CONTEXT n

EVOLVING FUTURE CONTEXT 2 Scenarios
or Storylines

EVOLVING FUTURE CONTEXT 1

e to offer a methodological framework that is generally
applicable

PRESENT-DAY CONTEXT

O Climate External Systems
Trigger

e to provide a common point of reference for T g
operationalizing practical case examples » System
e to raise awareness of the risks and opportunities \Ts’m“ d
resulting from cascading cross-border climate change 7 i D
impacts for supporting adaptation and enhancing T .
resilience | kl T
e ) -

Source: Carter et al. (2021)
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Framing

Impact transmission system Attribution

Climate
Trigger

https://www.climatesignals.org/

Initial Impact
(region A at time T )

Source: Carter et al. (2021)
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Framing

Impact transmission system

Impact

| o
| T
|

System
Components

!

|
L
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Framing

Impact transmission system

Climate

Trigger

Initial Impact
(region A at time T,)

Impact
Transmission

l System
\ System
/ Components

I Source: Carter et al. (2021)

Recipient Risk
(region B at time T.)
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Framing

Response transmission system

Climate
Trigger

Initial Impact { Y: """"""""""" g
* 1

l
l

Impact
Transmission
l \Sysfem
«— System
/ omponents
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Response
Transmission
System

t Indirect
! response
' via...

...external
system
component

Recipient RiSkV ________________________
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Cross-border
spheres of
influence

Source: Carter et al. (2021)
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Framing

EVOLVING FUTURE CONTEXT n
EVOLVING FUTURE CONTEXT 2 Scenarios
or Storylines

EVOLVING FUTURE CONTEXT 1

PRESENT-DAY CONTEXT

O Climate External Systems
Trigger

Initial | t ion A
¢ (r.eglon A‘ ----------------- 5 Response
f=To y ) : Transmission
1 ' System
]
‘
— Impact '
Transmission «----- : Indirect

1 \ System ! response
1 via...
v .
System ...external

—p —_— A system
Components cémponenf
e | i
e o ———
T : Source: Carter et al. (2021)
1 ' Cross-border
' spheres o
Recipient Risk J 1 influence
(r)egion B) B eccccccccecnccnane
T, orals
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Framing Typologies

a) Climate triggers  b) Categories of cross-border impacts

Weather Y, )
EVOLVING FUTURE CONTEXT n shock G2 YW LIi %ﬁ
Slow onset ~—4 @ @ %/

EVOLVING FUTURE CONTEXT 2 (S)fesrt]grr;/%sn &% Svent Trade Finance People  Psychological Geopolitical Biophysical Infrastructure

EVOLVING FUTURE CONTEXT 1

c) Impact transmission scales

PRESENT-DAY CONTEXT

L——V & v A:0-0-V A-0O-0-V A0:0+V
. Neighbouring Remote regions External impact; External impact Multi-regional
Cl'lmofe External Systems regions local transmission & transmission
Trigger
1 d) Impact transmission dynamics
Initial Impact (region A) - Rosnanse Al» A;, %’D Q—’D o A AN
b e e — =3 2 =[] ]-> o s
Time T, 7 R  Transmission I;l I;I ‘? L’I{D Q. Ifl If] L‘D D‘J
n -
l ¢ System e B =X v twy bwd
' Cascade tiers Escalating Diminishing Feedback Compound
' cascade cascade cascade impacts
Impact v
Transmission  «-f---u | 4
Syst o
ysiem ; response e) Response transmission targets lctssecees '
d : via... n P '
- 1 £ 7 11 w2 gt ST eey v
System i tendl A~O-0-0-V A~0-0-0-V A-O-0-0-V  A-O-0-0-V
omponents B %Sr;eprgnent Initial impact Impact transmission system Recipient risk Third party
................................... 1 T :
................... L .. .
’ d ......................... : f) Response transmission dynamics
olgen e i A A v A [0 Av--czseeees A 2e—V
= ' \O-0-0 Ifl (| ™ l ?2—V
' 4+ 4 : ? —
' 3 2 -l v L"D 4 O<e= k Y
. : Ll iy O—D-% TV v O
! . Cross-border Sequential Block Substitution Variable influence on Group of actors
’ spheres o recovery impact transmission
Recipient Risk J 1 influence
(r)egion B) B e cccccccocancnans
T'l = T2 O Climate trigger A Initial impact WV Recipient risk s Border
D System component (SC) :: Transmission of impact — Direc onse % Barrier

o ndieeepone Source: Carter et al. (2021)
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Regional . § 2 )
warming Arctic : i Non-Arctic
trend : states

lllustrating the framework

»|: :| Investment

@
~l: & influence
A\

Arctic Territorial
sea ice claims &
retreat treaties

Retreat of Arctic sea ice

E{exeeepmem Military
infrastructure PERSORRS : K\

Trade Infrastructure People Psychological ~ Geopolitical

Resource exploitation,
tourism, opening of

trade routes European
L Union

Environmental EU strategic, EU Arctic
degradation : economic, policy

. environmental  § ¥4

£ \ H ’ & security

@ interests

S

= J
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al
:
} O Climate trigger v Recipient risk D System component

3 | S0 )
2020 2025 /\ Initial impact = Response e Border

i o 1

Source: NASA/Goddard Space Flight

!

Center Scientific Visualization Studio —» Transmission of impact Source: Carter et al (2021)
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https://www.arcus.org/sipn%20(9

Responses

Policy coherence and policy integration

e Policy coherence: policies that mutually reinforce each other, reduce
conflicts and promote synergies to achieve jointly agreed objectives

e Policy integration: the mainstreaming of specific policy goals (e.g.
climate change adaptation) into the instruments and design of other
policy domains

CASCADES-RECEIPT conference on Cross-border climate change impacts and systemic risks in Europe and beyond,
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Responses

= Adaptation policy Qs Other policy

affecting risk

< > Issues embracing
horizontal/multilateral coherence
.....
Global ***-..,

Issues embracing
vertical coherence

mitigation """,

bt

International climate policy

- = => Other relevant
............. ’(\ national policies

Impa-.ct- @ rrsssssssssssssssansnsnsansnsnnsEannnnnanananan RN jmmn s g s ssssEEEEEEEEEEEEEEEEEEEEEEEEEEED wasssmEREmmmsm .
transmission rrssssssEEEEE RN NN RN NN EEEEEEEEEEEEEEEEEEE sagfans s EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE E
system + 7( =
:Adaptation in O r
the impact & B eeeeeeeseeeeeee oeveeegens
v v transmission . JUU0) PR . E ...........
—> system "‘-"' .
| @ S edions L Ada||o_tat|c])cn Other policies of
> " 9l <« == policy ol recipient region
hat transmit < recipient region (EU)
impacts : (EU)
Internal
adaptation
Response transmission system ,."’

Source: Kivimaa et al. (submitted)
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lllustrating the framework

@ Gngaing droughts across
wide areas of easi Afriza
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production and
distribufion in

Somalia
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Somala price spikes H . -
W0s s security crisis
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........ by 25%
=
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Increased risk of,
o «—
~ the g °hr’n‘a"°k°: . acutz food insecurity
8 = . n Kenya
5 _ i
: i
: IHOs national
------------------ R T PP TP L TP PP PP TN office act as first
. csponder
O Humanitarian |- Hun‘aniaranO
assistance HOs HQs lake ownership assistance
in addressing the risk
LEGEND
@ Climate trigger A Iniial impact —— Trznsmission of impact

===) Indirscl trznsmission of mpact

v Recipient risk D Sysiem component
—— Transmission of response
O Response |:| External systzm component = = =% Indirccl fransmission of response

(o) Ackitional system companents (removed fram the dlagram for simplicity) - == Bordar Source: Knaepen et a.l. (2023) CASCADES DeIiVErable 4.5.
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lllustrating the framework

I::,.:;.:'mh e @ @:_) North Africa & Sahel
: X
, | —
R = N | | | |
. | = Participatory exercise to imagine plausible
L ] L T cross-border impacts of teleconnected climate
| o=l L] o events on the food system, risks to the EU and
| some potential policy responses
> 2o
X
R o wemmme s
D (o A : >
V L] s
X ()

Source: Mikaelsson et al. (2022) CASCADES Deliverable 6.1
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lllustrating the framework

EU:

{ Extra-EU region

Hurricane
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Financial
portfolios
losses of

financial actors :

Financial actors’

exposure to
climate physical

risk (climate

stress test)

Implications of climate shocks (hurricanes) in
non-EU regions for the portfolios of EU
financial institutions

Source: Monasterolo et al. (2022) CASCADES Deliverable 5.1.
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IIIustrating the framework

Black Sea Region

i \ / Fertiliser cost Transport cost Energy cost
Russo-Ukraine War i increases increases increases

Covid-19 disriotion

..........

C> |_’ 1 1 | Representing cross-border impacts attributable
H harvests to multiple drivers, with feedbacks

Poor
harvests

Impacts to palm oil prices and supply resulting
N~ from a confluence of climatic-, Covid-19- and

| gy Russia-Ukraine conflict-linked impacts,

W including the introduction of Indonesian trade

| ¥ blodiesel mandates | | restrictions
| Worker Year-end | | 3 J { { Increasing
| shortages floods | | fiooding i | consumption
. SO 20192021 Slow down in India and China
Malaysia replanting moacts on i
i since 2015 farmer
20ds

ower output

Indonesia

Source: West et al. (2022) CASCADES Deliverable 3.6.
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lllustrating the framework

{ ARCTIC REGION: 2040

Regional warming Pralonged heat periods
trend faster than{—&} {5} [high temperatures
expected ) | without precipitation)

ARCTIC SECURITY s

SIMULATION I

L AEEEN R

d

Developed for the Policy implications of Arctic } :
cross-border climate change impacts conference

Centre The project received funding from the European Union's Suomen ympéristokeskus FI IA
for Systems cascades Horizon 2020 research and innovation programme Finlands miljscentral
under grant agreement No 821010. Finnish Environment Institute FINNISH INSTITUTE

Solutions
OF INTERNATIONAL AFFAIRS

Arctic Environmental Rizks:

- endemic/unknaown species

- higher spedes vulnerability to external disturbances
- accident rizk higher due to extreme weather

- difficult navigation (visibility]

- higher risk of collision

- extremely difficult rescue conditions [weather)

Source: Magnuszewski et al., pers. comm)
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Policy simulation exercises use the framework
as background for structuring an interactive
role-playing environment for real-time
decision-making to address plausible future
challenges

Source: https://arcticfuture.socialsimulations.org/
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EVOLVING FUTURE CONTEXT n

summary
or Storylines

EVOLVING FUTURE CONTEXT 1

H . S -DAY CO
e A framework for examining cross-border climate PRESENTDAT CORTER

change impacts and responses, comprises:

Climate External Systems
Trigger

* An impact transmission system

----------------------- Response

Initial Impact (region A) fl o

* Aresponse transmission system [ =T Y Tecnsmission
e Itis applicable for addressing different categories of impadt
cross-border impacts I B[ et
e It can address both present-day and future conditions ls stem ] ..externa
= omponents < system
. R [ - component
e It can be extended to consider how adaptation to R s [
cross-border impacts is typically served by policy — o e ——..,
across regions, domains and levels of governance l 5
T, 5 Cross-border
e |t offers standard notation for depicting complex . )i
Reo{)leqi RlsBk  e— '
nodes, linkages and outcomes that allows for creative 'jg‘:r”T’

interpretation
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Thanks for listening!

Web: cascades.eu
Email: info@cascades.eu
X: @CASCADES-EU &

ETHzirich

adelphi
CHATHAM
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