
1

CLIMATE AND DISASTER RISK FINANCE 
EXECUTIVE EDUCATION

Climate Change, 
DRFI and Greening 
Financial Systems
 

Dr Nicola Ranger

Executive Director, Oxford Martin Systemic Resilience Programme

Senior Research Fellow, Institute for New Economic Thinking

University of Oxford



@Nicola Ranger 2024

Learning Outcomes

Source: 2

• Understanding where DRFI fits within the broader agenda on climate and 
green finance and the major issues and trends.

• Adaptation from a Ministry of Finance perspective: the policies, 
instruments and opportunities

• Introduction to the latest thinking on the interaction between climate and 
wider environmental risks and implications for DRFI and adaptation
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Overview

Source: 3

1. Introduction:  physical climate risks and adaptation

2. Overview:
➢ The landscape of greening finance and adaptation
➢ Climate financial risks

3. Adaptation: A Ministry of Finance perspective

4. New dimensions
➢ Building fiscal resilience in a more complex world – climate and nature



Part 1: Introduction

4



@Nicola Ranger 2024

We are not on 
course for 1.5C

Source:  Climate Action Tracker, IPCC AR6, Net Zero Tracker 5
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Status of global warming

Source: 6
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Too little water…

7Source: IPCC WG1 2022

Too much water…

People: Between 3 to 4 billion people are projected to 
be exposed to physical water scarcity at 2°C and 4°

Agriculture: Between 1983 and 2009, approximately 
three-quarters of the global harvested areas (~454 
million hectares) experienced yield losses induced by 
meteorological drought, with the cumulative production 
losses corresponding to the US $166 billion

Energy: Across many parts of Asia significant impacts 
on hydropower potential

Flooding: Coastal, fluvial and pluvial

Soils: Increased heavy downpours increased rate of soil 
loss due to erosion, reducing agricultural production
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Disruption to Infrastructure Systems and 
Supply Chains

8Source: Jim Hall@Oxford, www.globalresilienceindex.org

For example, in Ho Chi Minh City, direct 
infrastructure asset damage from a 
100-year flood could rise from about 
$200—$300 million today to $500 
million to $1 billion in 2050, while 
knock-on costs to the economy could 
rise from $100—$400 million to 
between $1.5 billion and $8.5 billion

https://www.mckinsey.com/business-functions/sustainability/our-insights/can-coastal-cities-turn-the-tide-on-rising-flood-risk
https://www.mckinsey.com/business-functions/sustainability/our-insights/can-coastal-cities-turn-the-tide-on-rising-flood-risk
https://www.mckinsey.com/business-functions/sustainability/our-insights/can-coastal-cities-turn-the-tide-on-rising-flood-risk
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Growing Risk of Complex Global Shocks

9

• Sixty percent of global food production occurs 
in just five countries: China, the United States, 
India, Brazil, and Argentina. Four grains make up 
half of calories

• The likelihood of a 15% shock to grain 
production (a 1 in 100 year event over 1998-2017) 
doubles by 2030 with possible knock-on effects to 
prices

• Negative economic shocks of this size could 
lead to widespread social and political unrest.

Source: McKinsey 2020 https://home.treasury.gov/system/files/261/FSOC-Climate-Report.pdf
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Interconnected risks

Source: 10

Impacts of Climate Change on Sovereign Credit Ratings 
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Global Transition Risk and 

Opportunities
Changing pricing, policy and sentiments (domestic and 

international) and opportunities through new markets

Domestic and Regional Physical 

Risks and Opportunities
Damages to assets, changing productivity, 

changing commodity prices depending on 

adaptation investment

Potential financial risks from global 

transition and local physical climate risks 

Potential fiscal risks and changing costs of 

financing

Increased volatility from international 

system creating risks to prices and inflation

Opportunities for new markets and external 

financing

Opportunities and need for investment in 

adaptation and energy transition
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Part 2. Wider Landscape of Finance



Finance: Shock Absorber

Managing 

shocks to 

people, planet 

and prosperity: 

the benefits of 

inclusive and 

pre-arranged 

finance

Access to finance for all 
is strongly linked with 
social resilience, 
prosperity and ability to 
build back post-disaster

Insurance and risk 
financing can provide 
financial protection 
to people, 
businesses and 
governments

A stable financial 
sector is vital for 
economic 
development, 
stability and jobs 



Finance: Investment and Development

Building 

resilient 

capital for 

people, 

planet 

and 

prosperity
Investing in 
physical 
capital

Investing in 
natural 
capital

Investment 
and micro-
finance 
creates jobs, 
prosperity and 
resilience

Higher income 
drives higher 
social 
resilience



Climate finance, sustainable 
finance, development finance, 
public finance?

Source: IMF (2022), GCF website, CPI 2021, World Bank website, Global Infrastructure Report, Oxford University 15

USD 

11.4bn

Green 

Climate 

Fund

~USD 240bn 

(Up from <20bn in 2010)

Sustainable Debt Issuance 

(loans and bonds) in 2022 in 

EMDEs

USD 83.3 bn 

in 2020
International 

Climate Finance to 
Developing 

Economies

$2.7 trillion

Global 

Infrastructure 

Finance

$17.5 trillion

COVID 

Response and 

Recovery 

(public) 

$98.8bn in 2020

World Bank (all 

loans and grants)

‘Tracked’ international climate finance is small compared with all 

sustainable finance flows (e.g. sustainable debt issuance here alone) 

and also tiny compared to wider public and private financial flows. 

Raises questions – how do we integrate climate into all financial flows? 

How can we ensure sustainable finance flows to developing 

economies to support their climate goals? 
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Climate Risk is Current Underpriced in the Market

Source: Mark Carney 2015 ‘Tragedy of the Horizon – Climate Change and Financial Stability’ 16

“ O n c e  c l i m a t e  c h a n g e  

b e c o m e s  a  d e f i n i n g  

i s s u e  f o r  f i n a n c i a l  

s t a b i l i t y,  i t  m a y  

a l r e a d y  b e  t o o
l a t e ”

“ Risks to financial stability will 

be minimised if the transition 

begins early and follows a 

predictable path”

“ The speed at which such re-

pricing occurs is uncertain 

and could be decisive for 

financial stability”

“ T h e  m o r e  w e  i n v e s t  

w i th  f o r e s i g h t ;  t h e  

l e s s  w e  w i l l  r e g r e t  

w i th  h i n d s i g h t ”
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Recent Developments

Source: Deliotte 2020 17@Nicola Ranger 2022 
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G row in g mo men tum 
l in k ed  to  mand ator y  
d i s c l os ure s,  p o l i c y  
ne w  te ch nol og ie s  
an d s hi f t i ng  
s en t i men ts

Trends

I ncr eas i ng  
de man d f or  more  
an d b et te r  da ta ,  
w it h h ig he r  
qu al i ty  an d mor e 
s tan dard is e d 
ap proac he s

Co nt i nue d 
g rowi ng  f oc us  on 
th e ro l e of  na ture ,  
l in k age s  to  wi de r  
S DG s and phy si c a l  
r i s k s



@Nicola Ranger 2024

Prudential Measures

Source: D’Orazio and Popoyan 2019 19@Nicola Ranger 2022 
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Adoption of green taxonomies globally

20Source: UK GTAG International Interoperability Report 
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Opportunities for new sources of financing

Source: 21
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Physical Risks

Source: NGFS 2019 22
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Example:  Phi l ippines FSAP

0 500000 1000000 1500000

AAL

10

25

50

100

250

LOAN VALUE AT RISK OF DEFAULT (MILLIONS PHP)

R
E

T
U

R
N

 P
E

R
IO

D
S

Mid-Century (90% percentile)

Mid-Century (average)

Current

Micro-level financial risk analysis ‘Traditional’ stress test



@Nicola Ranger 2024

2022 South Africa  FSAP Climate Risk 
Analysis: Drought

Source: 24

”Analysis of stress testing of 

climate risks points to non-

negligible implications for the

financial sector”

“The country’s arid climate, 

geographical position and high 

dependence on fossil fuel 

production and consumption

renders it vulnerable to both 

physical and transition risks”
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Transition Risks

Source: NGFS 2019 25
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Stranded Capital and Stranded Assets

Source: Caldecott et al. 2018 and NGFS 2019 (based upon IEA WEO 2017 and Bank of England 2019) 26

SE  ASIA  STRANDED ASSETS

Source: Caldecott, B. L. , M.McCarten, and C.Triantafyllidis . 2018. Carbon Lock-in 
Curves and Southeast Asia: Implications for the Paris Agreement

Estimated global value of stranded assets - $2 – 18 trillion 

(IEA and IRENA 2017)

Stranded Capital: Capital invested in a project, at risk from the 

transition. Driven by cost of equipment, labour and other inputs 

needed for the project. 

Stranded Value: Market valuation of a firm or project, at risk from 

the transition. Driven by expected future profits from projects
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Impacts of CBAMs

Source: 27
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Part 3: Adaptation – Ministry of 
Finance Perspective
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How can governments manage risks to themselves?

What is the role of public finance in catalyzing wider resilience?

Source: 29

”How do we make actors within the financial system work in ways that are aligned with societal sustainability outcomes?” 
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Example of 

Thailand

Adaptation and Fiscal Resilience 



Current global 

adaptation finance 
gap is $194-366 

billion per year

@NicolaRanger2023
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COVID-19 Rescue and Recovery Spending Aligned with Adaptation and Resilience

Source: Sadler et al. (forthcoming)
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Overcoming Barriers to Private Adaptation

33

P
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Information, Data, Tools, 

Advisory, Technical Assistance

Public finance (guarantees, 

first loss, equity, lending, 

concessional finance, project 

preparation, DD, 

intermediation, aggregation)

Standards for financial 

instruments (resilience-linked 

bonds)

Financial and real economy 

regulation, economic incentives 

and market creation

Misalignment of social and commercial returns: beneficiaries of investments 
different from those who pay; how to capture the positive externality created 

by investing in resilience?

Highest physical risk assets will require most 
investment

Upfront 
costs versus 

long-run 
benefits

Lack of data, 
knowledge, 
awareness

Smaller 
project size, 

high risk

Physical risk 
is 

underpriced 
(capital)

Opex vs 
capex

Lack of clear 
adaptation 

goals

Regulatory 
constraints 
(or lack of 
regulation)

Metrics and Targets
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Examples: EBRD & EIB

34

Technical Assistance: Analysing future scenarios and embedding 

climate change into investment design (PPCR funded)

Blended Finance Investment structure The EBRD provided US$ 50 
million (15 years). The PPCR contribution was US$ 21 million (40 years), 

consisting of a US$ 10 million loan and a US$ 11 million grant. 

QAIROKKUM HYDROPOWER:

Source:EBRD Sustainable Energy Initiative (Case Study: Qairokkum Hydropower), EBRD (2019) 

FIRST DEDICATED CLIMATE RESILIENCE 

BOND: US $700m in 2019

BNP Paribas, Goldman Sachs, and Skandinaviska 

Enskilda Banken AB acted as joint bookrunners, 

which saw demand from approximately 40 investors 

in 15 countries in 2019.The proceeds from the five-

year bond are used to finance the Bank’s existing 

and new climate resilience projects. These will 

typically fall under one of three categories:

• Climate resilient infrastructure (e.g. water, energy, 

transport, communications and urban 

infrastructure)

• Climate-resilient business and commercial 

operations; or

• Climate-resilient agriculture and ecological 

systems.

Projects earmarked for the Use of Proceeds are 

selected and managed in alignment with the Climate 

Resilience Principles of Climate Bonds Initiative
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Blended Finance for Adaptation

Source: 35
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Critical importance of insurance markets

Source: 
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Insurance to Unlock Investment

Source: 37



Sovereign 

Financing: Debt for 

Nature



Part 4: New Dimensions

39
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The 2019 Global 

Assessment Report of the 

Intergovernmental Science-

Policy Platform on 

Biodiversity and Ecosystem 

Services (IPBES) concluded 

that fourteen of the eighteen 

ecosystem services 

(‘categories of Nature’s 

contribution of people’) that 

were assessed had declined 

since the 1970s, while 

outputs of food and other 

products had risen

Drivers include land-use 

change, pollution, extraction 

and climate change 
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Nature-Related Risks are Macro-Critical
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Summary
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