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Executive summary

With better information and risk management as the foundations, a virtuous circle is 
being built with better understanding of tomorrow’s risks, better pricing for investors, 
better decisions by policymakers and a smooth transition to a low carbon economy.” 
Mark Carney, Chair of the G20 Financial Stability Board’s Task Force on  
Climate-related Financial Disclosures (TCFD) and Governor of the Bank of England; April 2018.

The transition to a low carbon economy carries both risk and 
opportunity and could unfold gradually over time or through sudden 
shocks. Transition risks include policy changes, reputational impacts, 
and shifts in market preferences, norms and technology. Transition 
opportunities include those driven by resource efficiency and the 
development of new technologies, products and services, which 
could capture new markets and sources of funding. These risks and 
opportunities vary across geographies, sectors, time horizons and 
in line with government and business commitments to limit global 
temperature rises. 

In today’s low-interest-rate environment, investment in infrastructure 
offers stable income and portfolio diversification. However, several 
types of infrastructure asset are likely to be exposed to significant 
transition risk, with implications for financial returns. Further, 
infrastructure will need to play a key role in delivering a lower 
carbon economy. This exposure could grow significantly in the 
decade to 2030 as the market recognises these emerging risks and 
opportunities. This is particularly true in a 2°C scenario, in which 
more aggressive government policies and more rapid changes 
in technology and markets move the global economy away from 
business-as-usual to limit as far as possible global temperature rise. 
Consequently, investors will be under increasing pressure to enhance 
their capabilities to manage transition risks and capture opportunities 
from the transition to a low carbon economy. 

The ClimateWise Transition Risk Framework helps investors and 
regulators manage risks and capture emerging opportunities from the 
low carbon transition. This unique framework was developed through 
the ClimateWise Insurance Advisory Council, and builds on the 
recommendations from the Task Force on Climate-related Financial 
Disclosures (TCFD). The ClimateWise Transition Risk Framework is 
designed to help investors to:
1. assess the breadth of asset types exposed to transition risk and

opportunity across an investor’s portfolio (across different sub-
sectors, regions and time frames)

2. define the potential financial impact from the low carbon transition
down to an asset level

3. incorporate transition impacts into their asset financial models.

The framework is set out in three steps, which can be used 
independently or combined to explore transition risks 
and opportunities. Each of the three steps highlights practical 
actions investors might take in order to manage risks and capture 
opportunities. The framework applies this analysis to an array of 
global infrastructure asset types.

By applying the framework, investors will benefit from an enhanced 
understanding of how the costs and revenue drivers of assets within 
their portfolios could be impacted by the low carbon transition. This 
should lead to beneficial outcomes for investors: an increased ability 
to manage risk, to capture opportunity and (in alignment with the 
TCFD) to disclose the impact of transition risk.

Investors can use and adapt the framework in multiple ways, 
depending on their specific needs. To demonstrate the practicality 
of the developed methodology, the framework has been applied 
to three real-life portfolios. This includes the portfolios of two of the 
world’s largest insurance companies and one of the global top five 
investors in infrastructure. Feedback from regulatory bodies and 
industry stakeholders has been used to confirm that the framework is 
applicable to a broad range of investments.

While this report focuses on the application of the framework to 
infrastructure portfolios, the approach could be adapted to have 
wider applications across the financial community. It could also be 
expanded to cover physical risks and a greater variety of low carbon 
transition scenarios.

“
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Forewords

We convened the ClimateWise Insurance Advisory Council to help understand the 
increasingly complex nature of risk affecting the financial services sector. 

Our aim is to inform stakeholders of the true nature of the 
‘physical’, ‘transition’ and ‘liability’ risks affecting our industry while 
identifying ways that insurance expertise can support other parts 
of the financial services sector in their response. The ClimateWise 
Transition Risk Framework is one of the first of our outputs.

The G20’s Global Infrastructure Hub estimates that US$94 trillion 
will be required globally, by 2040, to meet the world’s growing 
infrastructure needs. Yet it is crucial that this infrastructure both 
supports our transition to a low carbon future and is financially 
resilient to the inevitable (social, economic and technological) 
impacts this transition will bring. 

Exposure to infrastructure investments stretches across 
the financial services sector. Yet few asset owners are truly 
considering transition risk. This framework provides an open-
source model for how infrastructure assets are likely to be 
impacted. The accompanying Practitioners’ Step-by-Step Guide 
directly supports asset owners to integrate transition risk into 
their own financial models. We would like to see this open-source 
ClimateWise Transition Risk Framework be further adopted and 
developed.  

There is no question our industry faces unprecedented challenges, 
on both the underwriting and investment sides of our business. 
However, this project highlights how effective the insurance 
industry can be when working collaboratively on a response. 

Dominic Christian  
Chair, ClimateWise  
Global Chairman Reinsurance Solutions at Aon

Dominic Christian 
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Climate change – and society’s responses to it – are now widely recognised as 
foundational drivers of risk and opportunity within the global economy. 

Over the past two years, I have witnessed a critical paradigm shift in 
the way financial supervisors and regulators consider climate change 
as a core prudential risk. Many of the world’s leading supervisory 
authorities and central banks are seeking to build their understanding 
of how physical, transition and liability risks may affect the safety 
and soundness of individual firms, and of the sector as a whole. At 
the global level, the Sustainable Insurance Forum (SIF) is working 
with the International Association of Insurance Supervisors (IAIS) 
to explore how climate change poses risks to insurance firms, and 
how supervisors may seek to respond to challenging issues such as 
transition risks. 

As chair of the SIF, and a representative of a supervisory authority, 
I recognise the importance of having multi-stakeholder approaches 
to the climate risk challenge, which will be critical to delivering the 
innovative solutions that industry and supervisors can draw upon 
in their efforts to better understand and address climate-related 
financial risks. The ClimateWise Transition Risk Framework introduces 
a compelling methodology, and accompanying tools, to help asset 
owners and managers gain a better understanding of transition risk, 
and integrate into their own financial decision-making. I welcome the 
work of the ClimateWise Insurance Advisory Council in facilitating 
collaboration that can support our collective response to climate risk, 
not only within the insurance industry, but further afield across the 
financial services sector.  

 
Geoff Summerhayes  
Chair, UNEP Sustainable Insurance Forum 
Executive Board Member,  
Australian Prudential Regulation Authority

Geoff Summerhayes
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ClimateWise Transition 
Risk Framework
The ClimateWise Transition Risk Framework is aligned with the 
Task Force on Climate-related Financial Disclosures (TCFD) 
recommendations and can support investors in assessing climate-
related financial risks and opportunities from the portfolio to the asset 
level; informing their investment strategies; and preparing their climate-
related financial disclosures. The following guide provides a step-by-
step approach on how to apply the framework. 

Using the framework 

Investors can apply the framework for assessing transition risk impact 
in three key steps. While each step can be completed independently 
to inform investment strategies, investors who undertake all three 
steps will benefit in gaining a full understanding of the materiality of 
transition risk and opportunities for their assets.

The process for applying the framework to an investor’s portfolio 
is summarised in Figure 1 below. Companies with a large portfolio 
of assets are advised to start with Step 1, while companies with a 
smaller number of investments could start the assessment directly 
at Step 2. 

Figure 1: Process for applying the framework 

ClimateWise Transition Risk Framework

Step 1 Step 2 Step 3

Asset Impact Identification Methodology Financial Modelling Analysis Guide Infrastructure Risk Exposure Matrix

Inform investment strategy

Quantification of transition financial impact 

Leverage  
and adapt 

matrix 

Overlay matrix 
to portfolio

Identify 
exposed  

asset types

Select  
assets for 

review

Interpolate 
financial 
drivers in  
the model 

Assess  
financial 

materiality

Apply asset     
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Assess impact 
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drivers

Define  
asset risks 
and opps

Portfolio Risk  
& Opportunity Exposure

Asset Impact  
Identification

Financial  
Modelling Analysis
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Step
Portfolio risk and 
opportunity exposure 
Step 1 of the framework enables investors and regulators to quickly 
identify where there could be exposure to material financial risks 
or opportunities, across a large portfolio of assets. This consists of 
applying the Infrastructure Risk Exposure Matrix, a tool developed to 
quantify the transition impact on asset financial drivers (i.e. revenue 
and costs). 

The matrix is also used as a starting point for Steps 2 and 3 of the 
framework, to define the potential transition impact at an asset-
specific level and to incorporate asset-specific financial drivers into a 
financial model. (See the www.cisl.cam.ac.uk/transition-risk, provided 
with open-source access to all investor practitioners.) 

Step 1(a): Leverage and adapt the matrix

The process followed to leverage and adapt the matrix is summarised 
in Figure 2 below. 

Figure 2: Methodology for Infrastructure Risk Exposure Matrix 

Select scenarios; Options to 
expand coverage to other 
scenarios, asset types, 
timeframes and regions 

Identify which revenue and 
cost drivers could be materially 

impacted by TCFD-defined 
transition risk 

Analyse change in trajectory 
between business-as-usual 
baseline and a low carbon 

transition scenario 

Weight the potential impact of 
each financial driver on asset 

financial performance 

Set the scope Identify financial drivers Assess financial drivers Estimate impact  
on asset type
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Set the scope 

Scenarios provide plausible alternative views of how the future could 
evolve – in this instance, the transition to a low carbon economy. The 
scenarios are not a ‘what if’ exercise for one uncertainty, and neither 
do they assess outcome probability. But rather, they provide a holistic 
view of potential risk impacts on future investments in infrastructure. 
A variety of transition risk factors (as defined by the TCFD) are 
considered: market and technology shifts, regulatory and policy 
changes, reputational impacts and investor sentiment. 

Scenarios can be developed either in-house (eg scenario business 
planning) or in leveraging publicly referenced scenarios (eg 
International Energy Agency (IEA), Greenpeace). The latter provides 
greater transparency to investor stakeholders and potential for 
shareholder disclosure, and is therefore recommended in the 
TCFD guidelines.

The matrix is built on the World Energy Outlook (WEO) scenarios 
developed by the IEA, due to:
1.	 the transparency as a publicly referenced source
2.	 the potential as an emerging benchmark for investors and the 

TCFD, and
3.	 theiability to provide a holistic view on global market demand, 

supply, prices and technology shifts across the broad range of 
energy-intensive sectors.

Where sector-specific data was limited in the WEO, data was 
sourced from the IEA’s Energy Technology Perspectives (ETP) 
scenarios. Since the WEO and ETP scenarios are based on different 
modelling techniques, harmonisation across the two data sets 
was required. Correlations were developed to align data, based on 
energy supply/demand and carbon emission trends, by geography, 
sector and sub-sector. (In Step 2 for asset-specific analysis, it was 
necessary to use a further set of scenario data sets.)

To test a range of views on the pace of low carbon transition, two 
scenarios were defined for the risk assessment: a less ambitious 
Paris Agreement scenario (based on achieving current country 
targets) and a more ambitious 2°C scenario. Data were taken from 
the IEA scenarios to better understand potential shifts in market 
demand, supply, prices (eg carbon) and technological advances (eg 
energy storage capacity). 

One benefit of the framework is that it can be adapted to investors’ 
specific needs – and this includes expanding the matrix coverage 
to other scenarios, asset types, time frames and regions. Investor 
practitioners can apply the matrix to other scenarios or asset types, 
provided the scenario data set sufficiently covers indicators for the 
asset type financial drivers (see following section). Practitioners can 
also use the Infrastructure Risk Exposure Matrix as a starting point 
and update financial drivers from their own sources. Alternatively, 
practitioners can discount assumptions of financial impacts where 
there is a house view contrary to that of the sources used to build up 
the matrix. This flexible ‘plug-and-play’ approach allows users to align 
the matrix with their world view or to substitute policy-led with event- 
or technology-based scenarios in assessing impact on asset types. 
With global scenario data sets, users can typically expand the matrix 
time frames and geographical coverage – as many provide year-by-
year data and cover most geographies at a regional level. 

ClimateWise Transition risk framework7



Identify financial drivers

For each asset type, financial cost and revenue drivers are first 
identified based on:
•	 typical inputs for a financial model of that asset type; and  
•	 where transition risks could significantly impact future asset 

revenues and costs. 

Transition risks have been defined in line with the TCFD transition 
risk categories: market and technology shifts, emerging policy and 
legal requirements, mounting reputational pressures and investor 
sentiment. The impacts on the financial drivers are assessed by 
comparing the trajectory of a business-as-usual baseline to the 
transition scenarios (Figure 3).

An illustrative list of financial drivers impacted by transition risk is shown in Figure 4 below.

Figure 4: Examples of financial drivers impacted by transition risk

Financial impacts Transition risk Financial drivers

Revenue Market and technology shifts Consumer and market demand  
(eg number of cars on the road)

CapEx Emerging policy and legal requirements/ Mounting 
reputational pressures

Property, plant or equipment related costs  
(eg emission reduction technologies)

OpEx Emerging policy and legal requirements Regulatory and compliance costs  
(eg emissions monitoring, carbon pricing)

Transition and physical risks on financial performance Transition scenarios and baseline

Market and Technology Shifts 

Policies and investments to deliver a 
low carbon emissions economy.

•	 Reduced market demand 
for higher carbon products/
commodities 

•	 Increased demand for energy 
efficient lower carbon products 
and services 

•	 New technologies that disrupt 
markets 

Reputation 

Growing expectations for responsible 
conduct from stakeholders, including 
investors, lenders and consumers. 

•	 Opportunity to enhance 
reputation and brand value 

•	 Risk of loss of trust and 
confidence in management

Business as Usual 

•	 Basline to compare against the low carbon transition scenarios 

•	 Based on the IEA WEO Current Policies scenario, and ETP 6DS scenario 
for transport

•	 IEA states the baseline is roughly in line with IPCC (RCP8.5) scenario of 3.7°C 
(mean) global warming by 2100 

Paris Agreement

•	 Sets out an energy pathway consistent with the nationally determined 
contributions (NDCs) from signatory countries

•	 Based on the IEA New Policies scenario, and ETP Reference Technology 
scenario for transport

•	 Forecasted to limit global warming to 2.7°C
Policy and Legal 

An evolving patchwork of 
requirements at international, national 
and state level. 

•	 Increased inpit/operating costs 
for hugh carbon activities 

•	 Threats to securing licence to 
operate for high carbon activities 

•	 Emerging concern 
about liabilities

Physical Risks 

Chronic changes and more frequent 
and severe extremes of climate. 

•	 Increased business interruption 
and damage across operations 
and supply chains with 
consequences for input costs, 
revenues, asset values and 
insurance claims

2°C scenario 

•	 Constrains to within a 50% probability global warming to 2°C, by limiting 
concentration of GHG to ~450 ppm CO2

•	 Based on IEA WEO 450 scenario, and ETP 2DS scenario for transport 

Figure 3: Transition risks to financial performance, defined by the variation in baseline key assumptions and transition scenarios  
Source: G20 Financial Stability Board Task Force on Climate-related Financial Disclosures; Technical Supplement authored by ERM
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Quantify financial drivers and estimate impact on asset type

Once the financial drivers have been identified, the impact on the particular asset type can be assessed following the methodology 
outlined below.  

1.	 Assess the potential impact on each asset type’s financial 
driver (eg one revenue driver for a coal-fired power plant is plant 
utilisation) by calculating the difference in the trajectory between 
a business-as-usual baseline and the low carbon transition 
scenarios using the scenario indicators and data sets as 
illustrated in Figure 5.  

2.	 Define the scale of positive/negative impact on each financial 
driver, based on changes to the scenario indicator (eg coal-fired 
power demand in a region or country):  
 
Low carbon scenario vs business-as-usual impact on 
scenario indicator 

3.	 Assign risk weighting on the estimated relative contribution 
of each financial driver to the financial performance of each 
asset type:  
 
Financial driver contribution to asset 
financial performance:  

Note: The risk weighting used in the Infrastructure Risk Exposure 
Matrix represents an initial view of the importance of the financial 
driver to the overall asset financial performance, based on a 
simplified financial model for a generic asset. Therefore, the 
weightings have to be validated once Step 3 of the framework – 
Interpolate financial drivers in the model – is completed.  

4.	 Classify the overall exposure from transition risks and 
opportunities on the asset financial performance, based on 
cumulative net impact of the drivers associated with each asset 
type, for each region, scenario and timeline.  
 
Risk/Opp 

Risk impact Region Trend

Financial category Financial driver Methodology Scenario indicator & data set

20
20

20
30

20
40

Revenue Plant utilisation
(1) Quantify changes in coal-fired power 
demand (IEA Paris Agreement (PA) vs BAU 
scenarios) to determine macro risk

Coal-fired power demand (IEA WEO NP vs CP) decreases by more than 
25% by 2040, as coal is squeezed by continuing strong demand for 
natural gas and increasing uptake of renewables and nuclear

High negative impact on the financial driver 

Medium negative impact on the financial driver 

Low negative impact on the financial driver 

Minimal impact on the financial driver 

Low positive impact on the financial driver 

Medium positive impact on the financial driver 

High positive impact on the financial driver 

High Opp 

Medium Opp 

Low Opp 

Minimal 

Low Risk 

Med Risk 

High Risk

High 

Medium 

Low

Figure 5: Quantifying the transition impact on financial drivers
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Illustrative example

Typical inputs and the use of scenario data in assessing risk (and opportunity) exposure for a specific asset type in a specific geography are 
shown in Figure 6 below. 

 
 
 

 

 

Step 1(b): Overlay matrix to portfolio 

Use the Infrastructure Risk Exposure Matrix to determine which asset types within the investor portfolio are likely to be exposed to the highest 
degree of transition risk and/or opportunity (Figure 7).

Asset  
Types

Risk Impact India Trend

Impact 
Category

Financial                     
Driver

Transition Risk Impact 
2C vs BAU scenarios Methodology Definitions Scenario Indicator  

& Dataset Comments

20
20

20
30

20
40

Toll  
roads

Revenue Rev - 
Passenger 
demand

Rising or falling number 
of car journeys on the 
toll roads

(1) Quantify 
changes in 
passenger 
kilometres (IEA 
2C vs BAU) 
to determine 
macro risk

Toll road revenue is driven by 
the number of car journeys 
on the road in a year, 
which could be impacted 
by changes in transport 
patterns including: a rise 
in mass transit demand, 
uptake in electric vehicles, 
autonomous driving 
technology and/or the 
sharing economy

IEA ETP

Total passenger 
kilometres travelled 
per year

India faces a rapid increase 
in private car ownership; 
however, under the 2DS 
scenario some transport 
demand will shift to the rail 
sector, driving a 30% fall in 
total kilometres travelled by 
road (IEA 2DS vs 6DS)

Rev - 
Freight 
demand

Freight tonne kilometres 
impacted by changes in 
transport patterns

(1) Quantify 
changes in 
freight tonne 
kilometres 
(2DS vs 6DS 
scenarios) 
to determine 
macro risk

Toll road revenue is also 
driven by freight transport 
on the road in a year, which 
could be impacted by 
changes in freight transport 
(e.g. via rail or shipping)

IEA ETP 

Total freight tonne 
kilometres per year

Some transport demand will 
shift to the rail sector in the 
2DS vs 6DS, driving more 
than a 15% fall in freight 
tonne kilometres per year 
by 2040

Cost CapEx & 
OpEx - 
provisions 
for lower 
carbon 
transport

Capex/opex costs linked 
to shifts in new, lower 
carbon transport patterns

(1) Assess 
the affect of 
low carbon 
transport 
policies on 
investment in 
toll roads

Any additional cost is 
assumed to be negligible 
(and could be offset with toll 
road price); where there is a 
substantial fall in demand, 
revenue losses could 
be potentially offset with 
reduced need for operations 
and maintenance costs

Figure 6: Illustrative example of the inputs for the Infrastructure Risk Exposure Matrix assessment on toll roads in India

Figure 7: Key outputs from application of portfolio-specific assets to the Infrastructure Risk Exposure Matrix 

Infrastructure investment

Transition risk by infrastructure type Paris Agreement (NDCs) 2°C Scenario

Sector Sub-sector Geography Asset Types 2020 2030 2040 2020 2030 2040

Power Generation Renewables EU Utility-scale wind and solar farms Low Opp Med Opp Med Opp Low Opp Med Opp Med Opp

Power Generation Renewables US Utility-scale wind and solar farms Low Opp Med Opp Med Opp Low Opp Med Opp High Opp

Oil & Gas Infrastructure Gas EU Gas distribution infrastructure Low Risk Med Risk Med Risk Med Risk Med Risk High Risk

Social Buildings EU Hospitals, schools, nursing homes, military Minimal Minimal Minimal Minimal Minimal Minimal

Transportation Mass Transit Systems EU Railways, subways, trams (excludes buses) Minimal Minimal Minimal Minimal Minimal Low Opp

Transportation Roads EU Toll roads Minimal Minimal Minimal Minimal Minimal Low Risk

Transportation Roads US Toll roads Minimal Minimal Minimal Minimal Minimal Low Risk

Scenario vs BAU impact on financial driver:  

n High Risk    n Med Risk    n Low Risk 

n Minimal impact (<10%)    n Low Opp (10-25%)    n Med Opp (25-50%)    n High Opp (>50%) 

Financial driver contribution to asset returns:  

n High        n Medium        n Low

ClimateWise Transition risk framework 10



Case study: portfolio risk and opportunity exposure 

Overlaying the matrix with a company’s portfolio of assets (risk level and asset value) shows how the potential risk and/or opportunity 
exposures could significantly increase through time and with the pace of change in a low carbon transition scenario.   

Step 1(c): Identify exposed asset types 

Identify the assets from the portfolio that are highlighted as having high financial risk or opportunity accounting for transition risk and material 
value in the portfolio. The results can be used to: (1) inform future portfolio investment strategy – including allocation of funds or divestments – 
and (2) select assets for more granular assessment in Steps 2 and 3 of the framework. 

Figure 8: Overlaying the matrix to an investor portfolio identifies transition risk and opportunity exposure over time 

Paris Agreement (NDCs)

 High Risk     Med Risk     Low Risk     Minimal     Low Opp     Med Opp     High Opp

2020 2030 2040

2020 2030 2040

2°C Scenario
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Step
Asset Impact Identification
Step 2 allows asset managers and owners to assess the financial 
impact from the low carbon transition at an asset-by-asset level. 
This provides insights on ways to improve asset resilience. 

Risks vary considerably between assets of the same type, 
depending on their geography, carbon intensity, technology (eg 
solar versus wind), and competitive positioning in the local market. 
Therefore, investors gain significant benefit in conducting asset-level 
specific analysis. 

Step 2(a): Select assets for review

Select assets from the portfolio that are highlighted as having high 
risk or opportunity, and/or make up a significant part of the portfolio 
in terms of financial value.

Step 2(b): Apply the asset methodology

Re-apply the methodology outlined in the Infrastructure Risk 
Exposure Matrix, to assess the impact on financial drivers for the 
specific asset. Take into account where possible: 
•	 local geography (eg country, or state/province)
•	 asset carbon intensity (particularly for asset types where the 

matrix highlights carbon reduction as a key factor)
•	 technological factors that may come into play (eg solar versus 

wind in the renewable sector)
•	 competitive positioning in the market (eg lowest cost provider, 

government-regulated asset).

Step 2(c): Quantify impact on financial drivers

Where available, use publicly referenced scenarios that can provide 
more asset-specific insights to analyse potential impact on the 
financial drivers. For instance, if the asset is in the UK power sector, 
the UK National Grid and UK Fifth Carbon Budget scenarios could 
be applied – taking into account technology-driven and specific 
government policy scenarios.

Step 2(d): Define asset risks and opportunities

Once Step 2(c) is complete, the user can identify which financial 
cost and revenue drivers for the asset could be most financially 
impacted. Referencing the key underlying factors from the selected 
scenario data sets, the user can use this insight to inform investment 
options to improve asset resilience, or improve portfolio management 
processes to monitor for emerging risks and opportunities.

ClimateWise Transition risk framework 12



Figure 7: Defining asset impact can uncover differences in risk profile  
due to local market considerations and opportunities to improve resilience

Case study: airports in the EU 

The Asset Impact Identification Methodology provides the 
investor with a more accurate, in-depth assessment on 
the scale of risk or opportunity for a specific asset. Take for 
instance an airport in Europe. If the selected scenario shows 
a fall in aviation demand in the EU driven by an uptake in 
high-speed electric rail infrastructure, then an airport could 

diversify more into long-haul versus short-haul flights  
(with the latter more risk exposed).

Alternatively, an airport’s competitive positioning could drive 
a gain in demand, as other airports more focused on short-
haul flights are potentially driven to closure. 

Infrastructure Risk Exposure Matrix

S
ec

to
r

A
ss

et
 T

yp
es

R
eg

io
n 

/ 
C

it
y

D
et

ai
ls

Risk Impact 

A
ss

et
 C

la
ss

 R
eg

io
n Data Sources & Indicators Trend

A
ss

et
 G

eo
g

ra
p

hy

Comments

Trend

Impact 
Category

Financial                     
Driver

Transition Risk 
Impact  

2C vs BAU 
scenarios 

IEA Regional 
Assessment Comments 20

20

20
30

20
40

20
20

20
30

20
40

Tr
an

sp
or

ta
tio

n

A
irp

or
ts

[c
ity

]

[o
th

er
 d

et
ai

ls
, r

eg
ar

di
ng

 o
pe

ra
tio

n]

Revenue
Rev -  
flight 
demand

Decreasing 
number of flights 
passing through 
an airport

EU

IEA ETP

Total 
passenger 
kilometres 
travelled                                       

Total distance 
travelled by 
flights in the 
EU could be 
reduced up to 
30% by 2040  
(IEA 2DS vs 
6DS)

UK

While flight demand across the EU is 
expected to start to decline substanatially 
by 2030, this airport is expected to be 
minimially impacted. Given it's location and 
its surface transport links, it is competitively 
positioned to capture upside from the risk 
of rationalisation of airport infrastructure 
due to falling demand. Additionally, 
demand for shorter-haul flights are likely 
to be more negatively impacted by the 
low-carbon transition (competing against 
alternative options such as rail) - and put 
other airports with a focus on shorter-haul 
flights more at risk.  

Regulatory and 
strategic changes 
to city and intercity 
networks driving 
demand for high 
or low carbon 
transport options

IEA ETP 2016

Share of 
passenger 
kilometres 
travelled  by 
air to the total 
passenger 
kilometres 
travelled   

Some air travel 
could shift to 
high-speed rail 
(IEA 2DS vs 
6DS)

Airport risk exposure would be lower than 
EU average, leading to smaller changes 
to market share compared to an average 
EU airport.

Cost

CapEx & 
OpEx - 
Emission 
reduction 
require-
ments

Potential 
technology 
improvements 
in airplanes (to 
reduce emissions), 
leading to required 
investments 
in the airport 
infrastructure

IEA ETP

Investment 
options 
to reduce 
flight carbon 
intensity                                         

Although 
improvements 
in aircraft 
design could 
require new 
infrastructure 
investments, 
that change is 
unlikely in the 
2DS scenario

Investment will be required if the ETP 2DS 
target of 66% decrease in total jet fuel 
consumption by 2040 (vs BAU) is to be 
met. This will require investment in fleet 
renewal and alternative or more efficient 
fuels. It is unlikely these issues will directly 
affect an airport's financial drivers.

OpEx -  
Fuel 
provision 
for flights

Potential technol-
ogy improvements 
in airplanes fuel 
requirements, 
leading to potential 
increases in 
providing fuel pro-
visions for flights

UK aviation Strategy to 2050 ran a 
public consultation on sector responses 
to a range of technological, security, 
environmental and customer service 
challenges. The results of this are yet to be 
published. 

Investment Strategy 

CIO Investment Guidance CIO Investment Strategy
Asset Management Resilience 
Investment Opportunities

Market leading indicators aligned 
with the scenario datasets should 
be developed to monitor the 
airport asset risk profile. An active 
monitoring of indicators can help 
assess the effects from technology 
shifts on market demand, which 
could drive a step-change in the 
transition of this infrastructure type.

This kind of UK airport presents 
minimal risk to 2040, due to its 
scale, connection with rail links, 
and number of long-haul flight 
routes. However, asset returns 
could be substantially impacted in 
the long-term under a 2C scenario 
- consequently, monitoring is 
recommended.

While this airport has a competitive 
advantage to other UK airports in 
mitigating transition risk, investments 
to continue to stay ahead of 
competition would be advisable. 
One option could include an 
increase in longer-haul flight routes.
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Step
Financial modelling analysis
Step 3(a): Interpolate financial drivers in the model

Asset managers can incorporate risks to financial drivers of revenue 
and costs into their own asset financial model, referring to the 
outputs from the Infrastructure Risk Exposure Matrix, Asset Impact 
Identification Methodology and the relevant scenario data sets. 

Take, for instance, a gas distribution company in Germany. Referring 
to the Infrastructure Risk Exposure Matrix, there are three key 
financial drivers that need to be interpolated into the financial model 
to account for potential transition risk impacts (Figure 8). 

 
 

The potential risk impact on each financial driver in a low carbon 
transition scenario can be estimated on an annual basis, referring 
to the methodology provided in the Infrastructure Risk Exposure 
Matrix and refined where possible to an asset-specific level based 
on the Asset Impact Identification Methodology (Figure 9). Note: to 
simplify this example, we have used the matrix which is provided in 

open-source access to the public (see Infrastructure Risk Exposure 
Matrix). If the Asset Impact Identification Methodology was used, the 
user could shift from the EU regional scenario data sets (mainly IEA) 
as shown in this example, to a more detailed assessment with the 
European Commission scenario data sets, which provide a focus on 
Germany at country level.

Infrastructure Asset Type Risk Impact Trend
Financial drivers impacted by 
the low carbon transition for gas 
distribution company: 

•	 Pipeline utilisation 

•	 Carbon price 

•	 Costly emission 
reduction requirements 

Note: Not all drivers of an asset’s revenue 
and costs are listed in the matrix as they 
are either not impacted by the low carbon 
transition or their expected changes are 
already accounted in another financial 
driver (eg gas price impact on the asset is 
incorporated in utilisation changes).

Sector Country Region / 
City

Asset  
Types

Impact 
Category Financial driver

20
20

20
30

20
40

Oil & Gas 
Infrastructure [Country] [Region] High-pressure 

gas distribution

Revenue

Rev -  
Utilisation of 

gas distribution 
infrastructure

Cost

CapEx & OpEx 
- Emission 
reduction 

requirements

OpEx - Carbon 
pricing

Figure 8: Financial drivers for scenario analysis in a financial model
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Risk Impact Scenario data sets

Impact Category Financial Driver Methodology IEA Regional Assessment

Revenue Rev - Utilisation of gas 
distribution infrastructure

(1) Quantify changes in natural gas 
demand (IEA PA vs BAU scenario) to 
determine macro risk 

IEA WEO  
Natural gas demand (Total Primary Energy Demand) 

Cost

CapEx & OpEx - Emission 
reduction requirements 

(1) Review existing government policies 
and future projections 

National NDCs Paris Agreement Target  
Emission reduction requirements and estimated associated costs

OpEx - Carbon pricing (1) Incorporate latest views on carbon 
pricing outlook by country 

Government ETS Historic data set of carbon pricing; 
government policy to achieve Paris Agreement target 

IEA WEO Carbon pricing assumption

Leveraging the methodology provided and scenario data sets, investor practitioners can incorporate the financial drivers most materially 
impacted by the transition scenarios directly into their own financial models – as depicted in the simplified example in Figure 10 below. 

Figure 9: Potential impact on asset financial drivers is determined using scenarios

Figure 10: Financial drivers can be interpolated into the asset financial model 

Asset Scenarios: Gas Distribution Asset

Year ended 31 December [Unit] 2018 2019 2020 2021 2022 2023 2024 2025

Revenue assumptions

Relative utilisation

Client base case 1 100% 100% 100% 100% 100% 100% 100%

Client base case % 100% 100% 100% 100% 100% 100% 100%

Paris Agreement % 100% 97% 96% 95% 94% 93% 92%

2C Scenario % 100% 96% 95% 93% 91% 89% 87%

Cost assumptions 

Opex impact of carbon pricing

Client base case 1  –   –   –   –   –   –   –  

Client base case EUR million  –   –   –   –   –   –   –  

Paris Agreement EUR million  –   –   –   –   –   –   2.6  

2C Scenario EUR million  –   –   2.9   3.5   4.2   5.0   6.1  

Emission reduction requirements (capex and opex)

Client base case 1  –   –   –   –   –   –   –  

Client base case EUR million  –   –   –   –   –   –   –  

Paris Agreement EUR million  –   1.7   1.7   1.7   1.7   1.7   1.7  

2C Scenario EUR million  –   1.9   1.9   1.9   1.9   1.9   2.0  
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Step 3(b): Assess financial materiality

Once the financial drivers are incorporated into the model, a key 
output is the ability to assess the financial materiality of transition risks 
(and opportunities) for a specific asset. Asset managers and owners 
could then assess how the low carbon transition could impact 
a variety of the asset’s financial metrics (Figure 11); and leverage 
the work to consider exit strategies where risk is high, or develop 
investment options to improve asset resilience. 

Figure 11: Effect of transition risk on asset returns and costs 
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Feedback from interviews with regulators, investors 
and organisations participating in the case studies 
has indicated how key stakeholders regard the 
framework, helping to inform investment strategies 
and risk management:

“I love this framework. Portfolio managers will wake up 
when I show them the potential transition impact on 
financial metrics.” 
A multinational bank 

“Transition risk is becoming a material factor; this approach 
really helps to demonstrate how transition risk plays out at 
an asset level and what options are available to mitigate 
the risk. I want to share this framework with one of our 
asset managers.”
One of the world’s largest insurance companies 

“If we can efficiently and effectively measure transition risk, 
we can better manage it. This approach is a good step 
forward in achieving this.”
A major EU regulator 
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