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The economy thrives on change…
but it also can’t handle change!



Transition in thinking: The impact of climate change on the UK banking sector September 2018  9 

 

 

Chart 1: Possible carbon emission pathways and climate-related risk factors 

 

 

 

 

 

 

 

 

 
Source: Global Carbon Project (2017) with Bank graphic. 

 

This dynamic, and other aspects of the physical and transition risk factors, give rise to the financial 
risks from climate change having a number of distinctive elements which, when considered together, 
present unique challenges. These are explained in Table A below. 

Table A: Distinctive elements  

 
Element Description 

Far-reaching in breadth 
and magnitude 

The financial risks from physical and transition risk factors are relevant to multiple lines of 
business, sectors and geographies. Their full impact on the financial system may 
therefore be larger than for other types of risks, and is potentially non-linear, correlated 
and irreversible. 

 
Uncertain and extended 
time horizons 

The time horizons over which financial risks may be realised are uncertain, and their full 
impact may crystallise outside of many current business planning horizons (tragedy of the 
horizon). Using past data may not be a good predictor of future risks. 

 
Foreseeable nature While the exact outcome is uncertain, there is a high degree of certainty that financial 

risks from some combination of physical and transition factors will occur.  

 
Dependency on short-
term actions  

The magnitude of future impact will, at least in part, be determined by the actions taken 
today. This includes actions by governments, financial market participants and a range of 
other actors. 

 

 

The magnitude of the financial risks from climate-related factors will depend on future scenarios 
that will, at least in part, be determined by actions taken today.  

A ‘too little, too late’ scenario, where significant action is taken, but too late to achieve climate 
goals, could result in the most severe financial risks crystallising in the banking sector. Financial risks 
from climate change will be minimised if there is an orderly market transition to a low-carbon world, 
but the window for an orderly transition is finite and closing.  

In consequence, managing the financial risks from climate change requires a strategic approach, one 
which is forward looking and grounded in the long-term financial interests of the firm. 

According to the Bank of England, 2 types of climate-related financial risk:

Physical risks and transition risks

Financial risks and the impacts of climate change



Pathways discussed in the IPCC report SR15

4 Scenarios proposed: unprecedented rates of change



Ultra-rapid transformation: can the economy go around the bend?

The economy is characterised by substantial inertia
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Grubb, Planetary Economics, Ch 11 p420 and Ch 9 p 321 (2014)

Freeman & Louça (2001) and C. Perez (2001)

Great waves of innovation historically

Socio-technical change and creative destruction happen all the time!



Are we in a low-carbon transition?

Global EV Outlook 2019 Findings and recommendations 
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equivalent (Mt CO2-eq) on a well-to-wheel basis. This compares to 78 Mt CO2-eq emissions that 

an equivalent internal combustion engine fleet would have emitted, leading to net savings from 

EV deployment of 40 Mt CO2-eq in 2018. 

 Global electric car sales and market share, 2013-18 Figure 1.

 

Notes:  BEVs = battery electric vehicles; PHEVs = plug-in hybrid electric vehicles. Europe includes Austria, Belgium, Bulgaria, Croatia, 
Cyprus,2 Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, 
Liechtenstein, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, 
Switzerland, Turkey and United Kingdom. Other includes Australia, Brazil, Chile, India, Japan, Korea, Malaysia, Mexico, New 
Zealand, South Africa and Thailand. 

Sources: IEA analysis based on country submissions, complemented by ACEA (2019); EAFO (2019); EV Volumes (2019); Marklines 
(2019); OICA (2019). 

China has the largest number of electric car sales worldwide, followed by Europe and the United 
States. 

 
                                                                 
2 Note by Turkey: The information in this document with reference to “Cyprus” relates to the southern part of the Island. There is no 

single authority representing both Turkish and Greek Cypriot people on the Island. Turkey recognises the Turkish Republic of 

Northern Cyprus (TRNC). Until a lasting and equitable solution is found within the context of the United Nations, Turkey shall 

preserve its position concerning the “Cyprus issue”. 

Note by all the European Union Member States of the OECD and the European Union: The Republic of Cyprus is recognised by all 

members of the United Nations with the exception of Turkey. The information in this document relates to the area under the 

effective control of the Government of the Republic of Cyprus. 
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Are we on track to meet the renewables and energy effici e ncy SDG targets?

In the New Policies Scenario, the share of modern renewables increases to 15% of total 

final energy consumption in 2030. Electricity generation from renewables overtakes coal 

in the 2020s and supplies around 36% of electricity by 2030. Growth is not confined to 

the power sector: the direct use of renewables for heating and transport also increases 

significantly. In our Sustainable Development Scenario, modern renewables reach 22% of 

final energy consumption in 2030. In some countries and regions the rate of progress is far 

from the substantial increase required to meet the SDG (Figure 6.8).

Figure 6.8 ⊳   Progress towards SDG 7.2 and 7.3 in the New Policies and 

Sustainable Development scenarios
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While intensity improvements accelerate in most regions in the New Policies Scenario, 

they accelerate fastest in developing economies. In Developing Asia, for example, energy 

intensity improves at an annual rate of 3.3%. A number of significant energy efficiency 

policies , which have recently been agreed or are currently under development, are expected 

to boost energy intensity reduction. These include new policy packages announced by 

the European Union and China, and plans to strengthen mandatory energy performance 

regulations in various regions. As a result, overall global energy intensity in the New Policies 

Scenario is expected to decrease by 2.4% per year on average between 2017 and 2030. This 

is a faster rate than has been achieved in recent years, but falls short of the 2.7% annual 

improvement required in the SDG 7.3 target, and the 3.6% annual improvement needed to 

achieve the Sustainable Development Scenario. 
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Stranded fossil fuel assets? 

- Assets can be reserves

- Assets can be physical capital with have long lifetimes

- Both equity and bank finance are involved

- Companies take out finance, expect return

- Large changes in prices can make projects unprofitable, and companies insolvent

- Who invests: pension funds, investment funds, banks …
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Investment happens here

Stranded Fossil Fuel Assets:

Sum of discounted (price x quantity)
until 2035

Stranded fossil fuel assets? 



Worldwide loss to 2035: 

$1-4tn (discounted 2016 10%)

$6-12tn (undiscounted)

Rapid transition leads to stranded capital:

Mercure et al,  Nature Climate Change (2018)





How fast can we transform the economy?

1- What explains rates of structural economic change in an adaptive economy?

2- What is a sustainable rate of transition to achieve current climate targets?



Ultra-rapid transformation: can the economy go around the bend?



We observe three stylised features of the economy

1. Global economic growth happens at ≈ 3%pa since 1900

▪ Some countries grow faster, some slower

▪ Globally it is quite stable

2. The rate of return on investment is around ≈ 3-4%

▪ Risk-return profiles vary

▪ Overall returns globally stable over time

3. Capital turnover follows a timescale of around 30-40 years

▪ Capital has distributed lifetimes at all time scales

▪ Average turnover of 30 years ≈ 3% growth/return



Distribution of capital payback times

Grubler et al, Energy Policy (1999)

Unknown, but distribution of diffusion rates is known:



- We think of assets have single lifetimes. e.g. a house = 50 years, a car 15 years

- But assets are made of many parts, each with differing lifetimes. 

- Think of the building we’re in?

£2.5M block of flats

Distribution of capital payback times

Jarvis et al in preparation (2019)



TIDE project: Method and expected results:

1. Review process-based life-cycle analysis literature

▪ Literature review, 

▪ Data mining

▪ Retrieve a representative range of capital lifetimes

▪ Construct relationship between

▪ Exergy investments (and monetary)

▪ Lifetimes

▪ Disaggregate long-term assets at risk of stranding 

2. Assess the capital turnover of existing transition scenarios

▪ Incorporate to an integrated assessment model

▪ Explore real economy effects of rapid turnover

▪ Estimate implications for value invested in current infrastructure

▪ Understand who the winners and losers are



Who ultimately owns all these assets? 

▪ USS UK’s pension fund largest private 
pension fund 

▪ Trustees under legal obligation to 
maximise returns

▪ Focus of financial sector on returns 
suitable for working lifetime of people

USS pension fund website (2019)



Financial decisions as a source of transformative change?

1. Divestment is partly a red herring:

▪ It downgrades asset in terms of risks, but the assets do not disappear!

▪ Assets are traded on as junk! (unless unprofitable)

▪ It is climate policy, not divestment, that reduces emissions

2. Financial disclosure for financial institutions:

▪ New climate risk disclosure policy imposed by financial regulators

▪ Requires companies/funds to self-assess and disclose their climate risks

▪ Physical risks, transition risks

▪ Helps smoothen the transition!

3. So, what is the policy remedy to stranded assets?

▪ Need to understand the structure of capital

▪ High-carbon vs low-carbon: are they the same? 

▪ Understand who the losers are!



Thank you!


