
Error! No text of specified style in document. 

 

 

Deloitte Climate & Sustainability  
Competency Lab  

From science to business: providing companies  
with the knowledge to turn sustainability into action. 
 
 

LECTURE N°4 | Economic impacts of climate risk: methodological tools for 
corporate assessment 

 

Interview with Irene Monasterolo 
 

Irene Monasterolo is a full professor of climate finance at EDHEC Business School and research program 
director of the EDHEC-Risk Climate Impact Institute. Her research concerns the role of finance for 
climate mitigation and adaptation. She has contributed to the development of the climate stress test 
methodology that incorporates climate scenario into financial valuation adjustment and risk assessment 
models, and which have been used by several financial institutions to measure exposure to physical and 
transition risks. 

LECTURE N°4 
2023 Series 
 

 



Deloitte Climate & Sustainability Competency Lab | Lecture n°4 - Economic impacts of climate risk: methodological tools for corporate assessment| Irene Monasterolo 

 

 

Q.1 

When did climate become a financial risk 
and what are climate-related financial 
risks? 

Central banks and financial regulators have started paying a growing 
attention to climate-related financial risks since the 2015 Paris 
Agreement. Right before that, the former governor of the Bank of 
England, Mark Carney, was the first to highlight, during a speech at 
the Lloyd’s of London, how and to what extent climate change could 
become a material risk for financial institutions. In particular, he 
identified physical risks and transition risks as main channels of risks 
for business and finance. Physical risks can be either acute, e.g. 
stemming from natural disasters, or chronic, thus emerging from long 
term changes such as temperature increase, sea level rise or 
biodiversity losses. They represent a risk for financial institutions 
because they affect productive activities and infrastructures as well as 
human losses. For instance, a flood affects the productive capital and, 
through that, firms’ performance and profitability, which in turn 
reflects into adjustments in the valuation of firms’ securities and 
loans. In contrast, transition risks are driven from the economic 
adjustments that should occur to get to a low carbon or net zero 
economy, namely the switch from fossil fuels and high-carbon 
activities into low-carbon activities. The introduction of climate 
policies, such as a carbon tax, environmental regulations or 
technological shocks, can all drive such adjustments. However, the 
implications of the transition for the economy and finance depends 
on how climate policies and regulations are being introduced, i.e. 
either early and in a credible way (“orderly”) or late and suddenly 
(“disorderly”) (see graph below). In particular, if climate policies and 
regulations are introduced after 2030, the price of carbon per ton will 
have to be higher than $100, thus making the transition costlier for 
most of the economy, which in the meantime will still be highly 
dependent on carbon or fossil fuels. The uncertainty of the process 
will leave investors exposed to “carbon stranded assets”.  

 

C-TAKEAWAYS                                                
Fast facts for the C-level 
 

• Climate is a financial risk, intrinsic to business.  

• Transition risks emerge according to how changes, 

such as climate policies and regulations, are 

enforced. 

• Climate-related financial risk disclosure aims to 

assess what is the exposure of a financial 

institution to climate risk, either physical or 

transition, and their main drivers. 

• Climate-related financial risk assessment aims to 

quantify the financial loss for a financial institution 

having a certain level of exposure to climate risk. 

• Climate stress test is the main tool of climate-

related financial risk assessment. 

• There are opportunities in embedding climate into 

investment decisions, such as first-mover 

advantage. 

• Not being able to address climate risk could 

become a reputation risk and prevent firms from 

exploiting new market opportunities, emerging in 

the transition to a low carbon or net zero economy. 

Q.2 

What are carbon stranded assets and how 
are they connected to transition risks?  
 
Carbon stranded assets refer to the activities that have to shrink in a 
1.5°C or 2°C-aligned economy. These activities are mostly related to 
fossil fuels (extraction, commercialization and transformation), and 
the use of fossil fuels for productive activities. Fossil fuels 
extractions are responsible for the production of CO2 emissions 
along the value chain and all economic activities. So, if we didn’t 
have fossil fuels extraction, there would not be any combustion, 
which is responsible for the increase of CO2 emissions in the 
atmosphere, which, in turn, affects climate change. 
In order to limit global temperature increase to “well below 2°C” in 
comparison to pre-industrial times by 2100, most fossil fuels 
reserves should remain in the ground. This means that companies 
that directly or indirectly benefit from the use of fossil fuels for their 
business and revenues, will face lower revenues and profits. 
Consequently, their economic and financial performance will be 
negatively affected. 

 

 

 

  

 

 

 

 

 

 

 

Source: "NGFS Climate Scenarios for central banks and supervisors” (2022). Orderly scenarios 
assume climate policies are introduced early and become gradually more stringent. Disorderly 
scenarios explore higher transition risk due to policies being delayed or divergent across countries 
and sectors. Hot house world scenarios assume that some climate policies are implemented in 
some jurisdictions, but global efforts are insufficient to halt significant global warming.  
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Q.3 

What’s the difference between climate 
financial risk disclosure and climate 
financial risk assessment?  
 
With climate financial risk disclosure, we aim to identify the exposure 
of a financial institution to climate risks, either physical or transition, 
and their main drivers i.e. the firms (and their activities) responsible 
for that. In the context of transition risks, a focus emerged on the 
GHG emission content. In this respect, the main initiative for 
voluntary disclosure is the “Task Force for Climate Related Financial 
Disclosure” (TCFD), created by the G20 Financial Stability Board and 
which introduced two main metrics: carbon footprinting and emission 
intensity. For physical risk, exposure depends on the location of the 
productive asset and its resilience. 
However, exposure is only one part of the story. With that, we see the 
value of the economic activities that the financial institution holds and 
their climate risk relevance. However, in order to quantify the 
financial loss for a financial institution having a certain level of 
exposure to climate risk via the companies in which it invested, we 
rely on different approaches.  
First, we need to translate climate scenarios into sector trajectories of 
output, e.g. those provided by the process-based Integrated 
Assessment Models used by the Network for Greening the Financial 
System (NGFS). Second, we translate them into adjustments of 
corporate valuation and into financial valuation of the securities and 
financial contracts of the firm. Third, we need to translate the 
adjustment of the value of the securities and financial contracts into 
adjustment in the risk metrics of an investor, such as the “Climate 
Value at Risk” or “Climate Expected Shortfall”. Lastly, we quantify how 
bad it could get for an investor, conditioned to the realization of the 
scenarios, while considering the composition of its portfolio, i.e. the 
exposure to climate risk, but also the financial characteristic of an 
investor, namely leverage and interconnectedness. These are the 
steps of the climate stress-tests (see image below). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

Q.4 

What is a climate financial risk 
assessment and how does it work? 
 
Climate stress tests are a powerful tool to assess climate 
financial risk. In particular, climate stress-tests based on 
financial network models of contagion (e.g. Battiston et al. 
2017) allow for considering the potential reverberation of 
losses that come from financial network effects, so from the 
interconnectedness of financial actors which are very 
important as we learnt from the last financial crisis.  
Nowadays, financial institutions, central banks and regulators, 
particularly those that joined the “Network for Greening the 
Financial System” (NGFS), use specific scenarios to perform 
the climate stress test (see graph in the previous page). NGFS 
scenarios take both physical and transition risks into account 
and provide a clear narrative of the trade-off that exists 
between the two. In an “Orderly” transition, the transition risk 
is low because companies have sufficient time to adapt to the 
policy changes, and the physical risk is also low because the 
early climate policy implementation allows reaching the Paris 
goals. A delayed climate policy action will bring us into 
“Disorderly” scenarios, in which the transition risk is high 
because policies will be more disruptive and, yet, effective, so 
that the physical risk remains contained. Failure to implement 
climate policies will lead us into an “Hot House World” 
primarily characterized by high physical risks. 

 
 
 
 
 
 
 
 
 
 
 
 

 
Source: Monasterolo and Battiston 2020, “Assessing forward-looking climate risks in financial portfolios: a science-based approach for investors and 
supervisors”, NGFS Occasional Papers Case Studies of Environmental Risk Analysis Methodologies.  
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Q.5 

Why is it important that this topic enters 

the corporate narrative and what 

benefits can companies get out of it? 
 
Because otherwise companies will face risks and miss out on 

opportunities. The risks pertain increasing exposure and potential 
losses in profits due to carbon stranded assets, and the lack of 
alignment to the new regulation for climate-related financial 
disclosure. In particular, in the European Union we consider the EU 
taxonomy of sustainable activities and the disclosure against that, 
but also the climate stress test that, for instance, banks already 
have to do for the European Central Bank using the NGFS 
scenarios.  
There are also major opportunities in embedding climate into risk 

assessment and investment decisions, such as being ahead of your 
competitors and benefiting from first-mover advantages. In this 
context, investors’ climate sentiments, i.e. their expectations about 
policy credibility, can enable the low-carbon transition in the 
economy via an early adjustment of risk assessment and pricing. In 
contrast, lack of sentiments could delay decarbonization and the 
achievement of mitigation scenarios (see image below). Finally, if 
you are an investor, it also allows you to know how to rebalance 
your portfolio and mastering how to disclose and assess climate 

risk allows you to avoid greenwashing. 
   

 

 

 

 

 

 

 

 

Q.6 

What is the role companies need to play 
and what advice would you give to the C-
level? 
 

As climate risk is a business risk, C-level managers need to be aware of 

the methodologies but also the regulations for climate financial risk 

disclosure and climate financial risk assessment in order to be 

prepared towards their shareholders, their customers and supervising 

authorities. 

Not being able to address climate risk could become a reputation risk 

and a business risk, hampering the identification of new market 

opportunities emerging in the transition to a low carbon or net zero 

economy. Training and capacity building are fundamental at different 

steps, but the key point is understanding that climate is not just 

another type of risk, but it is intrinsic to the business and financial risk 

that C-level managers usually have to face, like operational credit to 

market risk.  

 

“The key point is understanding that climate 

change is not just another type of risk, but it 

is intrinsic to the business and financial risk 

that C-level managers usually have to face 

and manage.” 

 

 

 

Source:  Battiston S. Monasterolo, I., Riahi, K., and van Rujiven, B. (2021). Accounting for 
finance is key for climate mitigation pathways. Science, 372(6545), 918-920. Straight lines 
represent the trajectories of output and asset value from NGFS scenarios for fossil fuels 
(brown) and renewable energy (green). Dotted lines represent the trajectories of output 
and asset value when accounting for investors’ climate sentiments for fossil fuels and 
renewable energy.   
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