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The report provides a first comprehensive package analyzing and assessing 
transboundary climate risks. It provides a collection of evidence and case study 
analysis to better understand their dynamics and impacts; and insights into multi-
scale policy and governance solutions.

Structure: 

PART I.  Characterization of transboundary climate risks 
- characterization and dynamics
- identification of 10 risk themes

PART II  Assessment of 10 transboundary climate risks
- illustrative case studies: assessment exercise and policy gaps

PART III policy solutions
- policy and governance across scales
- ways forward for a cross-TCR assessment 



The Global Transboundary Climate Risk report 2023

Characteristics of dynamic 
transboundary climate risks (cross 
border, cascading risks):

• Triggers - climate-related 
hazards and adaptation 
responses (maladaptation)

• Spatial and temporal 
dynamics – across networks 
(how & where  they spread) 

• Impacts (direct and indirect)–
people, development, sectors

• Stages of preparedness and 
management (adaptation)

Inspired by Cutter et al., 2020
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The report identifies 10 globally significant transboundary climate risks
across ecosystems, economies and societies, and a cross-cutting theme

Ecosystems Economies Societies Cross-cutting
Terrestrial shared 
natural resources

Agricultural 
commodities

Human health Well-being

Ocean and coastal 
shared natural 

resources

\
Industrial supply 

chains
Human mobility

Energy Livelihoods

Finance
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Illustrative case studies across the 10 deep dive chapters:
Highlight a story of transboundary climate risk, bring forward evidence of real-
world impacts, direct and indirect, and first reflections on policy gaps. 
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Illustrative case studies example:
Shared ocean and coastal resources 

• Triggers: ocean warming + El Niño/El/Niña
trigger shifts in tuna movement

• Question raised: how to manage fish stocks 
outside of the national EEZ

• Response options: regional cooperation to
reframe boundaries of shared EEZ zones for 
access

• Problem in the future: fish stocks will move in the High-Seas 
—> regional cooperation mechanisms could become obsolete

—> Impacts of international fishing agreements (so consequences 
on distant regions such as Europe)

• What is the potential for existing agreements to address this problem, and which new 
agreements are needed ?

Geographical shifts of fish stock in the Pacific and implications for regional 
governance mechanisms such as Exclusive Economic Zones
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Illustrative case studies example:
Human mobility

Temporary/seasonal labour schemes and remittances 

• Climate and non-climate drivers interact and compound to 
influence and modify human mobility decisions, with impacts 
for both countries of origin and destination. 

• Seasonal labour/temporary labour schemes can have indirect 
cross border risks on remittance flows, a financial pathway

• At the nexus of seasonal sectors and associated labour needs, 
and legal frameworks about borders and labour migration rules

• Climate justice issues: human rights and transformative 
adaptation in the governance of such schemes 
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Ways forward identitied: 

Need for a cross transboundary climate risk assessment to compare risk levels 
and prioritize actions:

- dynamic systemic risks, dealing with data availability
à opportunity: expert judgment approaches 

Clarify a research protocole to 
understand TCRs…

… and identify indicators to 
describe TCRs today

+ develop methods to explore the 
(potential) future of TCRs (e.g. 
IPCC-like expert judgment)
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Identification of gaps in policy and governance: 

Challenges of:
à risk ownership and coordination across scales
à Who does what and when to prepare for and 

manage these risks?

Opportunities:
à map out policy and governance arrangements 

building on existing and create new ones
à Regional arrangements as 

an entry level for exploration.  
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Ways forward: 

Need for a cross transboundary climate risk assessment to compare risk levels and 
prioritize actions:

à dynamic systemic risks, dealing with data availability
à opportunity: expert judgment approaches 

Gaps in policy and governance: 
- Challenge of risk ownership and coordination across scales
- Who does what and when to prepare for and manage these risks?
à Opportunity: map out policy and governance arrangements - building on 
existing and create new ones
à Regional arrangements as an entry level for exploration.  

Understand transboundary maladaptation:
- adjust to political sensitivities 
- but opportunity: reframe adaptation around shared risks and coordinated 
climate resilient development planning – e.g. multi-country financed adaptation 
projects
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Mass flows across transboundary river corridors

The Global Transboundary 
Climate Risk report 2023

Jakob Steiner, O
ctober 2021, C

entral H
im

alaya



‘The disaster started the morning after the flood’
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Cascading risks along the corridor
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Maladaptation
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engineering responses can have positive effects locally, but propagate 
negative effects up-/downstream a river channel

country that hosts the source of the mass flow is often not most impacted
by its downstream propagation

risks need to be evaluated across the complete river corridor (and 
eventually beyond)



Maladaptation
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Policy and Governance Mechanisms
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Policy and Governance Mechanisms
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transboundary working groups (including scientists, technocrats and policy 
makers from across the river channels as well as from outside)

informal channels of communication across borders that bypass national 
capitals (temporarily)

lacking: 

- coordination in policy responses across borders
- appreciation of the knock on effects/risks that propagate across borders 

(requires data and evidence)
- trust building in data sharing (the technology is long available)
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1. TCR to Interconnected Electricity Networks

The Global Transboundary 
Climate Risk report 2023

Temperature
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(dry)

Precipitation
(wet)

Wind
(cyclones)

Wildfires

Low Emissions Scenario High Emissions Scenario

Source: IEA (2022), Climate Resilience for Energy Security



2. Impacts of TCR on Interconnected Electricity Networks
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Temperature

Precipitation
(wet)

Wind
(cyclones)

Wildfires

Impacts on Interconnected Electricity Networks

Reduce transmission capacity and lead to higher losses.
Cause grid failures overheating networks beyond operational limit.

Cause floods and landslides that can physically damage networks.

Topple trees and branches, damaging lines, poles and transformers.

Cause fire and smoke which damage lines, poles and substation equipment.
Causing short circuit failures, line trippings and thermal derating of overhead lines.



3. Impacts of TCR on Interconnected Electricity Networks 
- Case of Tropical Cyclone Idai

• Tropical Cyclone Idai hit the east coast of Africa
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• Malawi: Damage to hydropower plants. Power supply disruptions
• Mozambique: Devasted coastal areas. Power supply disruptions

• South Africa: Load-shedding for weeks. Changes in demand pattern 

• Damage to pylons of interconnected electricity transmission lines



4. Resilience against Climate Risk

The Global Transboundary 
Climate Risk report 2023

Source: IEA (2022), Climate Resilience for Energy Security



5. Role of Policy Measures in Enhancing Resilience

• Why are policy measures so important in addressing climate risk?

• What should governments need to do to enhance resilience of 
electricity networks?

• What will be needed further for interconnected electricity network 
to cope with transboundary climate risks?

The Global Transboundary 
Climate Risk report 2023
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https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health



Current impacts
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• Climate change has already influenced the spread of vector-borne 
infectious diseases over the past decade

• Climate sensitive diseases, such as malaria, dengue, Zika virus, 
Tick-Borne Encephalitis and salmonellosis, caused over 290 
million cases of infection worldwide in 2019

• Changes in temperature, relative humidity and rainfall have been 
linked to:

• spread of West Nile fever in south-eastern Europe
• shifts of malaria to higher altitudes in Colombia and Ethiopia
• shifts in Lyme disease in higher altitudes and elevations in North America and 

Europe
• emergence of chikungunya virus in LAC, Italy, and elsewhere in Europe
• increased risk in diarrhoea in areas lacking sanitation and hygiene but not only



Messina, J. P., Brady, O. J., 
Scott, T. W., Zou, C., Pigott, 
D. M., Duda, K. A., Bhatt, S., 
Katzelnick, L., Howes, R. E., 
Battle, K. E., Simmons, C. P., 
& Hay, S. I. (2014). Global 
spread of dengue virus types: 
Mapping the 70 year history. 
Trends in Microbiology, 22(3), 
138–146. 
https://doi.org/10.1016/j.tim.20
13.12.011

Dengue



Hess, J., Boodram, L. L. G., Paz, S., Stewart 
Ibarra, A. M., Wasserheit, J. N., & Lowe, R. 
(2020). Strengthening the global response to 
climate change and infectious disease 
threats. The BMJ, 371(October), 1–7. 
https://doi.org/10.1136/bmj.m3081

Dynamics of 
spread



Semenza, J. C., Lindgren, E., Balkanyi, L., 
Espinosa, L., Almqvist, M. S., Penttinen, P., & 
Rocklöv, J. (2016). Determinants and drivers of 
infectious disease threat events in europe. 
Emerging Infectious Diseases, 22(4), 581–589. 
https://doi.org/10.3201/eid2204.151073

Infectious disease threat 
events by contributing 
drivers, observed in 
Europe, 2008–2013

A) Foodborne, waterborne
B) Vectorborne, rodentborne
C) Other zoonoses 
D) Vaccine preventable

globalization, environment
sociodemographic
public health systems 

Size indicates proportional 
frequency of the driver



Future risks

Rocklöv, J., Huber, V., Bowen, K., & Paul, R. (2021). Taking globally consistent health impact projections to the next level. 
The Lancet Planetary Health, 5(7), e487–e493. https://doi.org/10.1016/S2542-5196(21)00171-6

Under a scenario of 
2.8oC warming:
50% of the global 
population will be 
exposed to malaria 
vectors by 2050

2.7 billion people could 
be exposed to 
temperatures suitable for 
Zika virus transmission 
by 2050 in the event of 
high global warming



Responses  and adaptation

• Reactive responses 
• Integrated care management 
• Integrated vector control management 

• Anticipatory responses
• Disease surveillance
• Early warning systems
• Health system strengthening 
• Vaccination
• Awareness rising about self-protection practices
• Improved water, sanitation, hygiene conditions
• Improved food processing and preservation, enhanced storage 

and cold chains
• Housing improvements, e.g., closing eaves, installing mosquito 

screens



How to address for 
transboundary risks
• International research collaboration
• Coordinated action, e.g., International Health 

Regulations
• Support to countries with limited response capacity
• Integrated climate-informed disease surveillance 

and early warning response systems
• Global Framework on Climate Services 
• Transboundary and transdisciplinary lens in the 

development of appropriate adaptation solutions



Thank 
you!

k.belesova@imperial.ac.uk
Twitter: @kbelesova
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Livelihoods underpin economic sectors

Primary

Secondary

Tertiary
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Figure 3. Transboundary climate risks assessed in this report
Terrestrial shared natural resources
Mass flows in shared river corridors across the Koshi 
River Basin damaged roads, houses, and hydropower 

livelihoods and the disruption of energy supply.

 Damage to infrastructure
 Disruption to regional energy networks

Finance
Extreme weather 
events in Mexico trigger 
transboundary climate 
risks for European 
investors with physical 
assets in the country.

  Disrupted business 
operations

  ects on foreign  
direct investments  

Energy
Flooding and debris from Tropical Cyclone  
Idai damaged interconnected energy networks 
and have caused cascading electricity disruptions 
throughout eastern Africa.   

 Damage to homes
 Disruption to regional energy networks  

Agricultural commodities 
Compound climate impacts, such as heat  

  htiw tcaretni ,aidnI ni thguord dna
non-climate events, such as conflict in 

commodities in the global food system.
 Local food insecurity

 International price shocks

Human health
Global warming promotes the  
spread of Zika virus by increasing  
the biological range and reducing 
mortality of mosquitos.

 Higher risks of disease   
 Health systems overburdened

Livelihoods
Biophysical impacts of climate 
change compound with non- 
climate drivers across Africa’s  
Sahel region threatening  
pastoral livelihoods.

 Livestock deaths
 Pastoral livelihoods impacted

Wellbeing, equity

 Land suitable for cultivation declines
  Declining yields, livlihoods impacted, risks across 

Industrial supply chains
Floods in Bangkok caused local 

damage to infrastructure, leading  
to economic losses in import- 
dependent countries such as 

manufacturing supply chains.

 Damaged manufacturing infrastructure
 Global supply chain disruptions

Oceans and coastal  
shared natural resources
Shifting tuna stocks in the Pacific 
Island region lead to cascading 

global seafood supply chains.

   stekram hsfi lanoitanretni ot noitpursiD
 Local livelihoods impacted

Human mobility
Transboundary climate risks across 

international labour markets can 
effect seasonal and guest workers,  

and cause indirect risks to  
international remittance flows.

 Shifting migration patterns
 Cross-border flow of remittances

    Specific interconnections 
discussed in the report

 Direct impact example

  Indirect impact example
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Chapter 2.4 
The globalization of local risks through  
globally interconnected industrial supply chains
Sivapuram Venkata Rama Krishna Prabhakar1

The expansion of industries and the manufacturing of 
critical industrial components across multiple territories 
has set the stage for the perpetuation of transboundary 
climate risks in global supply chains by taking local risks 
to the global scale. 1

 Direct climate risks, non-climate drivers and adapta-
tion responses along global industrial supply chains 
interact with each other and compound, increasing 
the likelihood of supply chain disruptions.

 Many developing countries are highly vulnerable to 
climate change and disasters, and this has exposed 
global production processes, including industrial supply 
chains, to new risks that are neither fully understood 
nor addressed. 

 There is a lack of transboundary climate risk assess-
ments to analyze natural and climatic hazards on 
global industrial supply chains, which is a first step 
towards inclusive multi-stakeholder dialogue for 
designing risk management and adaptation planning 
across interconnected components. 

Overview
Supply chains are critical for global industrial processes – 
they connect production centres with resources and con-
sumers around the world and have enabled industrial 
production to connect national, regional and interna-
tional economies. They are the backbone of our modern 
economies, yet supply chains are highly vulnerable to 
shocks, including the compound impacts triggered by 
climate change and non-climate shocks such as pan-
demics. These impacts can span diverse geographic 
locations and take place over varying timeframes, exac-
erbating the consequences. Against this backdrop, the 
transboundary climate risks to the global supply chains 
of critical industries illustrate the globalization of local-
ized risks. To date, national adaptation planning has 
focused on risks within borders, overlooking the need to 

1 Institute for Global Environmental Strategies (IGES), Japan

address the threat of transboundary climate risks to 
global supply chains. Integrating industrial risk assess-
ments as a part of national and subnational climate 
change risk assessments and adaptation planning can 
help to address this systemic risk. 

Introduction
Industrial production has evolved over the last century 
as seen most notably in the shift from locally procured 
raw materials, human labour and financial capital with 
a largely local consumer base to outsourcing and globali-
zation. The factors that have expanded industrial pro-
duction across borders include product specialization, 
resource scarcity, cost minimization and profit maximiza-
tion, time and geographical advantages, political and 
social environment advantages and more. As a result, the 
various stages of industrial production have changed in 
terms of their geography and timescales to create highly 
interconnected and interdependent systems across man-
ufacturing components that link countries across the 
globe. Boeing, for example, procured more than 1.7 billion 
parts from 58 countries for manufacturing aircraft in the 
US, as well as many services in 2019 alone (Boeing, 2020). 

Outsourcing and dependency on global supply chains have 
increased both direct and indirect exposure to climate- 
related risks (extreme events and slow-onset changes). 
For example, flood damage to Klang port in Malaysia 
after heavy rainfall in December 2021 disrupted the 
semi conductor supply chain (Leslie, 2022; Lim, 2021). The 
floods damaged semiconductor production facilities 
and blocked access to the port, disrupting its operations. 
This event compounded an existing shortage of semi-
conductors in a sector affected by the Covid-19 pandemic. 
This demonstrates how non-climate drivers such as pan-
demics exacerbate risks to supply chains, with cascading 
consequences downstream that affect, in this case, the 
manufacturing of consumer electronics and cars.

A number of efforts have been made to understand 
and address these global supply chain issues, but more  
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Chapter 2.6 
Transboundary climate risks  
and finance 
Irene Monasterolo,1 Anja Duranovic1

Financial risks triggered by climate change can become 
transboundary as a result of the global nature of invest-
ments and the complexity of economic and financial 
networks.

 Losses from hazards that hit a firm’s productive plants 
in one geographic area could cascade across eco-
nomic value chains and materialize in the portfolio of 
an investor located far away from the original disaster.

 Climate financial risk assessment is a first step to 
informing investment decisions on climate change 
mitigation and adaptation, that can help to promote 
financial stability, particularly given the interconnect-
edness and interdependencies of financial actors.

 In a context of increasing and compounding climate 
risks, direct foreign investment could help to build the 
conditions to attract long-term capital, and to create 
bankable adaptation projects. 

 It is, however, crucial that climate risk is not trans-
ferred entirely to those least able to bear it: the most 
climate-vulnerable countries with no fiscal space to 
invest in adaptation. 

Overview 
The implications of climate change for finance have been 
analysed mostly at the country level. There is, however, 
a growing focus on the transboundary climate risks for 
financial institutions that could affect financial stability at 
the regional and global level. For example, losses from 
a climate hazard that hits a firm’s productive plants and 
economic activities in one geographic area could cas-
cade across value chains, and materialize in the portfolio 
of an investor located far away from the original disaster. 
Financial losses could, in turn, cascade from the portfolio 
of one investor to other investors through their holdings of 
financial contracts and securities. Such losses could be 
amplified through reverberation in the financial network, 

1 EDHEC Business School, EDHEC - Risk Climate Impact Institute, 
Nice, France 

with potential implications on financial stability at the 
level of individual institutions, and for the global finan-
cial system. 

This chapter presents the transmission channels of trans-
boundary climate risks to finance. It analyses the direct, 
indirect and cascading impacts of transboundary climate 
risks to financial institutions and sovereign investors (state-
owned investment funds or entities), and the finance- 
economy feedbacks. 

Introduction 
The exposure of financial actors (e.g. banks, insurance 
firms, pension funds, investment funds) to climate physi-
cal risks can be geographically confined and localized to 
a specific country or region. Consider, for example, the 
case of home insurance, or a regional bank that lends to 
local firms. However, financial risks triggered by climate 
change can become transboundary as a result of the 
global nature of investments (Carter et al., 2021) mean-
ing that they can affect investors that are located far 
away from the initial point of impact of a climate hazard 
(Bressan et al., 2022). Transboundary climate risks could 
materialize, for example, for investment funds head-
quartered in the European Union that have invested in 
the sovereign bonds of a country hit by a hurricane, 
which affects that country’s economy and gross domes-
tic product (GDP). 

Another example is the case of a bank headquartered 
in the United States that invests in manufacturing firms 
that produce automotive parts and electronics in north-
ern Mexico – a region affected by floods and water 
stress. Heavy floods decrease the productive capacity of 
these Mexican firms, cascading to the local and regional 
economy, to local financial actors (e.g., Mexican banks 
who lent to the firms), and spreading to global value chains 
(e.g., firms that use the intermediary goods produced 
and traded by the Mexican firms). The shock would even-
tually reach the US bank, by reducing the value of the 
firms’ equity shares or corporate bonds the US bank 
invested in. Given that US banks are highly interconnected 
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Chapter 2.5 
Transboundary climate risks in the  
energy sector 
Jinsun Lim1,2

If greenhouse gas emissions are not mitigated and the 
global temperature rises above +2°C, interconnected 
electricity networks are projected to experience a larger 
number of disruptions with cascading risks across bor-
ders, triggered by extreme weather events.

 A failure in any single part of an interconnected elec-
tricity network could generate cascading impacts, 
particularly if a transboundary network relies heavily 
on a single or limited number of energy sources. 

 When disruptions to power supplies are coupled with 
extreme weather events, the socioeconomic damage 
can be massive, particularly for vulnerable people, that 
can exacerbate inequalities and adaptive capacities.

 The projected rise in the frequency of high-intensity 
tropical cyclones, wildfires and heatwaves requires 
countries to adapt to and prepare for future climate 
impacts on their energy systems, especially to address 
transboundary climate risks including the potential 
effects of adaptation decisions across borders. 

Overview
This chapter discusses the transboundary climate risks 
for energy transmission and distribution networks. Trans-
boundary interconnected electricity networks play a key 
role in improving energy access, integrating clean energy 
technologies and ensuring electricity security. However, 
interconnected electricity grids can cascade the destruc-
tive impacts of extreme weather events from one country 
to others, spreading electricity supply disruptions across 
borders and impacting local communities. Adaptation 
measures need to be implemented to prevent these 
cascading impacts of climate-driven disruptions, while 
recognizing that adaptation measures can also have cross- 
border impacts. Governments, international entities and 
other stakeholders all have a role to play in shaping long- 
term adaptation to transboundary climate risks for elec-
tricity networks. 

1 International Energy Agency (IEA), Paris France. 

2 This chapter was not funded by the European Commission.

Introduction 
Electricity networks are the foundation of reliable and 
affordable electricity systems. They support clean energy 
transitions by integrating a variety of renewable sources, 
such as solar and wind power. They also help to enhance 
energy security, allowing more localized electricity usage 
and connecting distributed power sources. 

At present, the global electricity network is around 80 mil-
lion kilometres in length, and it is expected to grow sub-
stantially over the next decade across multiple countries 
(IEA, 2021a). The expansion of the electricity network does, 
however, raise concerns about its greater exposure to 
climate change impacts. The network is already seen as 
the part of the electricity value chain that is the most 
vulnerable to climate impacts, as its disruption is the 
leading cause of climate-driven outages in many coun-
tries (IEA, 2022a, forthcoming). Although interconnected 
networks can help to address power shortages by con-
necting alternative power sources, they can also transmit 
the impacts of climate disasters across borders. 

This chapter discusses the transboundary climate risks to 
interconnected electricity networks. It discusses how inter-
connected electricity grids can provide both opportuni-
ties and trade-offs in addressing the adverse impacts of 
climate change, focusing on three extreme weather events 
– tropical cyclones, wildfires and heatwaves – that are 
the major concerns for electricity grids.

Characterization of the transboundary 
climate risk 
Interconnected cross-border electricity networks could 
play an important role in ensuring the reliability of access 
to energy supply in the face of climate change. Trans-
boundary electricity networks help to diversify and bal-
ance electricity demand and supply among countries 
by aggregating multiple sources of supply and loads. 
Extended networks pool the potential for flexible sources 
and bolster flexibility across the overall system. 
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Figure 3. Transboundary climate risks assessed in this report
Terrestrial shared natural resources
Mass flows in shared river corridors across the Koshi 
River Basin damaged roads, houses, and hydropower 

livelihoods and the disruption of energy supply.
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Chapter 2.4 
The globalization of local risks through  
globally interconnected industrial supply chains
Sivapuram Venkata Rama Krishna Prabhakar1

The expansion of industries and the manufacturing of 
critical industrial components across multiple territories 
has set the stage for the perpetuation of transboundary 
climate risks in global supply chains by taking local risks 
to the global scale. 1

 Direct climate risks, non-climate drivers and adapta-
tion responses along global industrial supply chains 
interact with each other and compound, increasing 
the likelihood of supply chain disruptions.

 Many developing countries are highly vulnerable to 
climate change and disasters, and this has exposed 
global production processes, including industrial supply 
chains, to new risks that are neither fully understood 
nor addressed. 

 There is a lack of transboundary climate risk assess-
ments to analyze natural and climatic hazards on 
global industrial supply chains, which is a first step 
towards inclusive multi-stakeholder dialogue for 
designing risk management and adaptation planning 
across interconnected components. 

Overview
Supply chains are critical for global industrial processes – 
they connect production centres with resources and con-
sumers around the world and have enabled industrial 
production to connect national, regional and interna-
tional economies. They are the backbone of our modern 
economies, yet supply chains are highly vulnerable to 
shocks, including the compound impacts triggered by 
climate change and non-climate shocks such as pan-
demics. These impacts can span diverse geographic 
locations and take place over varying timeframes, exac-
erbating the consequences. Against this backdrop, the 
transboundary climate risks to the global supply chains 
of critical industries illustrate the globalization of local-
ized risks. To date, national adaptation planning has 
focused on risks within borders, overlooking the need to 

1 Institute for Global Environmental Strategies (IGES), Japan

address the threat of transboundary climate risks to 
global supply chains. Integrating industrial risk assess-
ments as a part of national and subnational climate 
change risk assessments and adaptation planning can 
help to address this systemic risk. 

Introduction
Industrial production has evolved over the last century 
as seen most notably in the shift from locally procured 
raw materials, human labour and financial capital with 
a largely local consumer base to outsourcing and globali-
zation. The factors that have expanded industrial pro-
duction across borders include product specialization, 
resource scarcity, cost minimization and profit maximiza-
tion, time and geographical advantages, political and 
social environment advantages and more. As a result, the 
various stages of industrial production have changed in 
terms of their geography and timescales to create highly 
interconnected and interdependent systems across man-
ufacturing components that link countries across the 
globe. Boeing, for example, procured more than 1.7 billion 
parts from 58 countries for manufacturing aircraft in the 
US, as well as many services in 2019 alone (Boeing, 2020). 

Outsourcing and dependency on global supply chains have 
increased both direct and indirect exposure to climate- 
related risks (extreme events and slow-onset changes). 
For example, flood damage to Klang port in Malaysia 
after heavy rainfall in December 2021 disrupted the 
semi conductor supply chain (Leslie, 2022; Lim, 2021). The 
floods damaged semiconductor production facilities 
and blocked access to the port, disrupting its operations. 
This event compounded an existing shortage of semi-
conductors in a sector affected by the Covid-19 pandemic. 
This demonstrates how non-climate drivers such as pan-
demics exacerbate risks to supply chains, with cascading 
consequences downstream that affect, in this case, the 
manufacturing of consumer electronics and cars.

A number of efforts have been made to understand 
and address these global supply chain issues, but more  
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Chapter 2.6 
Transboundary climate risks  
and finance 
Irene Monasterolo,1 Anja Duranovic1

Financial risks triggered by climate change can become 
transboundary as a result of the global nature of invest-
ments and the complexity of economic and financial 
networks.

 Losses from hazards that hit a firm’s productive plants 
in one geographic area could cascade across eco-
nomic value chains and materialize in the portfolio of 
an investor located far away from the original disaster.

 Climate financial risk assessment is a first step to 
informing investment decisions on climate change 
mitigation and adaptation, that can help to promote 
financial stability, particularly given the interconnect-
edness and interdependencies of financial actors.

 In a context of increasing and compounding climate 
risks, direct foreign investment could help to build the 
conditions to attract long-term capital, and to create 
bankable adaptation projects. 

 It is, however, crucial that climate risk is not trans-
ferred entirely to those least able to bear it: the most 
climate-vulnerable countries with no fiscal space to 
invest in adaptation. 

Overview 
The implications of climate change for finance have been 
analysed mostly at the country level. There is, however, 
a growing focus on the transboundary climate risks for 
financial institutions that could affect financial stability at 
the regional and global level. For example, losses from 
a climate hazard that hits a firm’s productive plants and 
economic activities in one geographic area could cas-
cade across value chains, and materialize in the portfolio 
of an investor located far away from the original disaster. 
Financial losses could, in turn, cascade from the portfolio 
of one investor to other investors through their holdings of 
financial contracts and securities. Such losses could be 
amplified through reverberation in the financial network, 

1 EDHEC Business School, EDHEC - Risk Climate Impact Institute, 
Nice, France 

with potential implications on financial stability at the 
level of individual institutions, and for the global finan-
cial system. 

This chapter presents the transmission channels of trans-
boundary climate risks to finance. It analyses the direct, 
indirect and cascading impacts of transboundary climate 
risks to financial institutions and sovereign investors (state-
owned investment funds or entities), and the finance- 
economy feedbacks. 

Introduction 
The exposure of financial actors (e.g. banks, insurance 
firms, pension funds, investment funds) to climate physi-
cal risks can be geographically confined and localized to 
a specific country or region. Consider, for example, the 
case of home insurance, or a regional bank that lends to 
local firms. However, financial risks triggered by climate 
change can become transboundary as a result of the 
global nature of investments (Carter et al., 2021) mean-
ing that they can affect investors that are located far 
away from the initial point of impact of a climate hazard 
(Bressan et al., 2022). Transboundary climate risks could 
materialize, for example, for investment funds head-
quartered in the European Union that have invested in 
the sovereign bonds of a country hit by a hurricane, 
which affects that country’s economy and gross domes-
tic product (GDP). 

Another example is the case of a bank headquartered 
in the United States that invests in manufacturing firms 
that produce automotive parts and electronics in north-
ern Mexico – a region affected by floods and water 
stress. Heavy floods decrease the productive capacity of 
these Mexican firms, cascading to the local and regional 
economy, to local financial actors (e.g., Mexican banks 
who lent to the firms), and spreading to global value chains 
(e.g., firms that use the intermediary goods produced 
and traded by the Mexican firms). The shock would even-
tually reach the US bank, by reducing the value of the 
firms’ equity shares or corporate bonds the US bank 
invested in. Given that US banks are highly interconnected 

PART II. ASSESSING 10 GLOBALLY SIGNIFICANT TRANSBOUNDARY CLIMATE RISKS 59

Chapter 2.5 
Transboundary climate risks in the  
energy sector 
Jinsun Lim1,2

If greenhouse gas emissions are not mitigated and the 
global temperature rises above +2°C, interconnected 
electricity networks are projected to experience a larger 
number of disruptions with cascading risks across bor-
ders, triggered by extreme weather events.

 A failure in any single part of an interconnected elec-
tricity network could generate cascading impacts, 
particularly if a transboundary network relies heavily 
on a single or limited number of energy sources. 

 When disruptions to power supplies are coupled with 
extreme weather events, the socioeconomic damage 
can be massive, particularly for vulnerable people, that 
can exacerbate inequalities and adaptive capacities.

 The projected rise in the frequency of high-intensity 
tropical cyclones, wildfires and heatwaves requires 
countries to adapt to and prepare for future climate 
impacts on their energy systems, especially to address 
transboundary climate risks including the potential 
effects of adaptation decisions across borders. 

Overview
This chapter discusses the transboundary climate risks 
for energy transmission and distribution networks. Trans-
boundary interconnected electricity networks play a key 
role in improving energy access, integrating clean energy 
technologies and ensuring electricity security. However, 
interconnected electricity grids can cascade the destruc-
tive impacts of extreme weather events from one country 
to others, spreading electricity supply disruptions across 
borders and impacting local communities. Adaptation 
measures need to be implemented to prevent these 
cascading impacts of climate-driven disruptions, while 
recognizing that adaptation measures can also have cross- 
border impacts. Governments, international entities and 
other stakeholders all have a role to play in shaping long- 
term adaptation to transboundary climate risks for elec-
tricity networks. 

1 International Energy Agency (IEA), Paris France. 

2 This chapter was not funded by the European Commission.

Introduction 
Electricity networks are the foundation of reliable and 
affordable electricity systems. They support clean energy 
transitions by integrating a variety of renewable sources, 
such as solar and wind power. They also help to enhance 
energy security, allowing more localized electricity usage 
and connecting distributed power sources. 

At present, the global electricity network is around 80 mil-
lion kilometres in length, and it is expected to grow sub-
stantially over the next decade across multiple countries 
(IEA, 2021a). The expansion of the electricity network does, 
however, raise concerns about its greater exposure to 
climate change impacts. The network is already seen as 
the part of the electricity value chain that is the most 
vulnerable to climate impacts, as its disruption is the 
leading cause of climate-driven outages in many coun-
tries (IEA, 2022a, forthcoming). Although interconnected 
networks can help to address power shortages by con-
necting alternative power sources, they can also transmit 
the impacts of climate disasters across borders. 

This chapter discusses the transboundary climate risks to 
interconnected electricity networks. It discusses how inter-
connected electricity grids can provide both opportuni-
ties and trade-offs in addressing the adverse impacts of 
climate change, focusing on three extreme weather events 
– tropical cyclones, wildfires and heatwaves – that are 
the major concerns for electricity grids.

Characterization of the transboundary 
climate risk 
Interconnected cross-border electricity networks could 
play an important role in ensuring the reliability of access 
to energy supply in the face of climate change. Trans-
boundary electricity networks help to diversify and bal-
ance electricity demand and supply among countries 
by aggregating multiple sources of supply and loads. 
Extended networks pool the potential for flexible sources 
and bolster flexibility across the overall system. 

Chapters 2.2, 2.3, 2.8 and 
Chapter 2.9

Chapters 2.4, 2.5

Chapter 2.7

Chapters 2.6, 2.8
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disrupts the vital inputs and outputs of livelihoods along 
trade, finance, sociocultural and infrastructure path-
ways. These indirect transboundary climate risks are less 
researched, with many studies focusing on the macroeco-
nomic risks to a particular sector, such as construction or 
manufacturing. Finally, national and regional adaptation 
actions can have cascading and inequitable impacts on 
the assets and capacities of various livelihood groups. 

This chapter explores transboundary climate risks that 
impact on livelihoods, with the caveat that the likelihood 
and magnitude of certain risks to certain livelihoods are 
better researched than others.

Characterization of the transboundary 
climate risk 
At present, climate-livelihood impacts, their severity and 
transboundary extent are propagated extensively through 
non-climate factors (e.g. market prices or cultural beliefs) 
and systems (e.g. finance, trade or social policies) [see 
Figure 14]. This sometimes makes it difficult to untangle 
the impact of climate on livelihoods in, for example, agri-
culture, livestock and other food systems (Bezner Kerr et 
al., 2022). Complex and dynamic non-climate vulnera-
bilities and exposures influence capabilities, assets and 

Figure x. The interactions of non-climate factors that influence livelihoods in the face of climate hazards  
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Figure 14. The interactions of non-climate factors that influence livelihoods in the face of climate hazards

Notes: Transboundary climate risks to livelihoods are propagated through non-climate factors at different scales. Individual- to local-level livelihood 
assets, capacities and activities are embedded within local, subnational, national, regional and global socioeconomic and political systems. Climate 
change hazards, adaptation and mitigation policies and actions can generate transboundary risks that impact livelihood assets, capacities and 
activities directly or indirectly by affecting the systems upon which they depend. Impacts to livelihood assets, capacities and activities at individual 
to subnational scales can accumulate and create transboundary risks that propagate upwards to systems. 

Source: Adapted from Solar & Irwin (2010) and Sseguya et al. (2009). 



Direct and Indirect TCRs: some pathways

Direct
v Impacts on terrestrial, ocean and 

coastal multi-country natural 
resources – including decline in 
areas suitable for agriculture, 
livestock and fisheries

v Multi-country droughts and 
subsequent large-scale 
displacement (e.g. Somalia, 
Ethiopia, Kenya)

v Livestock disease and export/ 
import bans

v Human disease and wellbeing
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Indirect
v Disruptions to livelihood inputs and 

outputs 
v Spread via supply chains, finance, 

energy systems, transportation, 
etc.

v Geopolitics and control of natural 
resources, human mobility and 
labor markets

v National policies – economic 
planning, land tenure security, 
trade priorities
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v Characteristics: highly dependent on 
mobility

v Non-climate threats: lack of land 
tenure security; conflict, policy 
preferences for farming; subnational 
anti-movement bans; geopolitics of 
cross-border mobility

v Climate hazards: drought, heatwave, 
locusts, disease

v Equals -> multi-country impacts on 
livestock, livelihoods, food security, 
value chains and exports


