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Key takeaways  
1. In 2024, the Office of the Superintendent of Financial Institutions (OSFI), in collaboration with the Autorité 

des marchés financiers (AMF), conducted the Standardized Climate Scenario Exercise (the exercise or 
SCSE). We set three objectives for the exercise: (1) to enhance the financial sector's understanding of 
climate-related financial risks; (2) to foster the development of climate risk measurement capabilities; and  
(3) to provide a standardized, comparable view of physical and transition risks across financial institutions. 
More than 250 federally and provincially regulated financial institutions took part in the exercise. 

2. The exercise was effective in advancing institutional capability to identify, assess, and quantify climate-
related risks using standardized frameworks and methodologies.  

3. The exercise incorporated standardized quantitative components that facilitated numerical assessments of 
the potential impacts of various climate scenarios. These results provided an evaluation of climate-related 
risks for participating institutions. For many, this represented their first exposure to such an assessment, 
thereby enhancing the overall value and relevance of the exercise. 

4. Property and Casualty (P&C) insurers are generally more advanced in geolocating exposures, enabling  
a more precise assessment of climate-related physical risks such as flood and wildfire. By contrast, Deposit-
Taking Institutions (DTIs) and Life insurers remain behind in developing these capabilities, limiting their ability 
to integrate location-specific climate related physical risk into credit, underwriting, and risk management 
decisions. This gap is exacerbated by the fact that few institutions systematically collect or maintain flood 
insurance information for collateral properties, leaving them potentially exposed to underestimated risks.  

5. The flood module helped identify the bank’s mortgage and real estate exposures that are in high-risk  
flood zones. With just 40% of Canadian homeowners purchasing optional flood insurance, and limited 
consideration of flood risk in mortgage underwriting, banks face heightened exposure to catastrophic  
flood events. 

6. The wildfire analysis found that under a moderate warming scenario, nearly twice the exposures in  
scope would be in high-risk areas compared to current climate conditions, indicating rising vulnerability  
to wildfires. 

7. The transition risk analysis revealed that financial institutions hold a significant portion of their commercial 
exposures in sectors vulnerable to transition-related risks. These exposures could experience a substantial 
increase in expected losses over a long term. The impact is especially pronounced in the case of a  
delayed transition. 

8. The exercise results indicate that, in the short to medium term, financial institutions appear able to absorb  
the modelled losses from physical and transition risks. Over the long term, however, many physical hazards 
intensify in non-linear ways, where small increases in warming can trigger disproportionately large impacts. 
Such escalation through more frequent extreme events, could amplify losses and strain resilience, 
particularly for institutions with concentrated regional or sectoral exposures 

9. Strengthening approaches to the measurement, assessment and management of climate-related financial 
risks remains essential for supporting confidence in the Canadian financial system. Continued efforts in this 
area will contribute to preserving financial stability and enhancing institutional resilience as climate-related 
challenges evolve. 

10. To that end, OSFI and the AMF will incorporate these findings into ongoing supervisory expectations  
and risk management guidance. Future work will focus on assessing financial institutions’ ability to measure 
and adequately price catastrophic- and climate-related financial risks using robust,  
data-driven approaches. 
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1. Overview   
The imperative to assess climate-related financial risks has become increasingly evident as global warming 
intensifies the frequency and severity of extreme weather events. These risks pose potential threats to the 
financial system through various channels such as credit losses, asset devaluation, liability exposures,  
and operational disruptions. 

Advancing Climate Risk Assessment in Canada’s Financial Sector 
The SCSE was designed to achieve three core objectives: 

1. Enhance the financial sector’s understanding of climate-related financial risks 
2. Foster the development of climate risk measurement capabilities 
3. Provide a standardized view of physical and transition risks across financial institutions 

To meet these goals, OSFI and the AMF engaged over 250 financial institutions from Canada’s federally and 
provincially regulated banking and insurance sectors. This broad participation helped lay the groundwork for more 
robust climate risk management across the financial system. While larger institutions showed varying levels of 
maturity in assessing climate risks, many smaller institutions began with limited capabilities—highlighting the need 
for sector-wide capacity building and common analytical frameworks. 

A key insight from the exercise was the urgent need for strategic investment in climate-related data infrastructure. 
Reliable geospatial data—such as floodplain and wildfire hazard maps—remains scarce and fragmented, limiting 
institutions’ ability to assess physical risks at the asset level. Tracking of property insurance coverage is also 
inadequate, creating blind spots in credit risk assessment. Moreover, adaptation remains underutilized, with few 
institutions offering guidance to borrowers or policyholders on how to protect assets from climate hazards. 

On the transition risk side, the SCSE introduced a new classification framework to map exposures by sector and 
jurisdiction based on emissions intensity and transition sensitivity. This enabled institutions to classify millions  
of commercial exposures and better understand how transition scenarios affect different parts of their portfolios. 
However, the limited use of counterparty-level emissions data and property-level energy data constrained the 
precision of analysis—particularly in real estate, a sector responsible for up to 28% of national emissions.1 

Finally, the SCSE highlighted the limitations of standardized, top-down climate scenarios. While useful for 
comparability, they can obscure portfolio-specific vulnerabilities. As regulatory expectations evolve, institutions 
must strengthen their data and modeling capabilities to support more tailored, bottom-up analyses and integrate 
climate risk into core decision-making processes. 

Physical risk analysis 
As part of the third objective, providing a standardized view of physical and transition risks, the SCSE included  
a focused assessment of physical climate risks. Physical climate risks refer to the potential financial, economic, 
and societal losses, resulting from the direct impacts of climate-related hazards. These include both acute 
events—such as floods, wildfires, storms, and heatwaves—and chronic changes, like rising sea levels, sustained 
temperature increases, and long-term shifts in precipitation patterns. These risks can damage infrastructure and 
physical assets, disrupt supply chains and economic activity, and impair the value and performance of financial 
exposures. They also pose serious threats to human health by worsening heat-related illnesses, respiratory 
conditions, food and water insecurity, and the spread of vector-borne diseases. The adverse impacts and 
associated losses from these hazards are projected to intensify with each increment of global warming.2  

 
1 According to the Government of Canada, Canada’s homes and buildings account for 13% of national GHG emissions, due to the combustion 
of fossil fuels for space and water heating; electricity use for cooling, lighting and appliances brings the total to 18%. According to the Real 
Estate Institute of Canada, this figure rises to 28% when factoring in embodied carbon from construction materials and processes. 
2   See paragraph B.2.2 in IPCC’s AR6 Synthesis Report Climate Change 2023. 

https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.canada.ca%2Fen%2Fservices%2Fenvironment%2Fweather%2Fclimatechange%2Fclimate-plan%2Fclimate-plan-overview%2Fhealthy-environment-healthy-economy.html&data=05%7C02%7CAnneMarie.Markey%40osfi-bsif.gc.ca%7C60f81e8845b94a9d71bb08dde407531c%7C43ee04cb3f724918b460c51afaa2943e%7C0%7C0%7C638917442314844340%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=z9AL1DCt3Ym7nte8jAJVKnLgP6bJ1h3Xzb09BowmCiY%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.reic.ca%2Farticle-dec13.html&data=05%7C02%7CAnneMarie.Markey%40osfi-bsif.gc.ca%7C60f81e8845b94a9d71bb08dde407531c%7C43ee04cb3f724918b460c51afaa2943e%7C0%7C0%7C638917442314861317%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=exPAWnMD78Ow9yZdqtW0tJVrwzsJUaHmlNWA%2Buq4Ot8%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.reic.ca%2Farticle-dec13.html&data=05%7C02%7CAnneMarie.Markey%40osfi-bsif.gc.ca%7C60f81e8845b94a9d71bb08dde407531c%7C43ee04cb3f724918b460c51afaa2943e%7C0%7C0%7C638917442314861317%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=exPAWnMD78Ow9yZdqtW0tJVrwzsJUaHmlNWA%2Buq4Ot8%3D&reserved=0
https://www.ipcc.ch/report/ar6/syr/
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As two of the most financially impactful acute physical events in Canada are floods and wildfires, we focused our 
analysis on these hazards in the exercise. 

Flood and wildfire risks can impact nearly all types of financial institutions in Canada through a range of risk 
transmission channels. P&C insurers are directly exposed through their insurance policies. DTIs and life insurers 
may face financial losses when investment properties or properties used as mortgage loan collateral that lack 
adequate flood insurance coverage are damaged by flooding. DTIs, life insurers, and mortgage insurers are all 
exposed to indirect financial impacts of flooding and wildfire, such as heightened probabilities of defaults from 
vulnerable borrowers, lower property valuations, and longer times to settlement for defaulted mortgages.  

The flood module assessed riverine and coastal flooding in eleven Canadian urban regions, covering $904 billion 
in mortgage and real estate assets and $3 trillion in insured property values (IPV). It identified in-scope exposures 
in high-risk flood zones, which are areas with flood depths exceeding 0.5 meter in a 1-in-100-year return period.  

Based on projected flood hazard maps for 2045, both P&C insurers and DTIs are expected to experience a 
significant increase in exposure to high-risk flood areas. Importantly, the projected increase in concentration of 
these exposures is similar across institutions, indicating a consistent vulnerability pattern regardless of institution 
type. Additionally, commercial exposures are projected to remain more concentrated in higher-risk flood zones, 
compared to residential exposures. Moreover, some institutions also showed significant concentrations of high 
loan-to-value (LTV) mortgages in projected flood-prone areas, posing heightened borrower vulnerability. 

The wildfire module assessment captures exposures of $27 billion in mortgage and real estate assets and $359 
billion in insured property values in seven geographic areas. We identified the in-scope exposures that fall within 
high-risk wildfire risk areas using a wildfire weather build-up index. Even under modest temperature increase 
scenarios, wildfire frequency and intensity are projected to increase, highlighting the potential for a changing 
climate to impact financial risks. 

Transition risk analysis 
The other module of the SCSE focused on the assessment of transition risks, which refers to the stresses faced 
by economic actors, sectors, or regions due to shifts in policy, consumer and business sentiment, or technologies 
associated with the transition to a lower-carbon economy. 

To translate this risk into economic terms, the SCSE modeled three transition risk scenarios: 

1. Orderly transition 
2. Delayed transition 
3. Net-zero pathway 

This report focuses on the delayed transition scenario, which reflects the current policy environment. 

These scenarios were applied to the assets of financial institutions, covering nearly $4 trillion in commercial 
exposures reported by more than 150 institutions. 

To assess vulnerability, we defined sectors of economic activity based on their exposure to climate mitigation 
policies and identified Transition Vulnerable Sectors (TVS)—industries potentially adversely affected by 
decarbonization-related risks, such as increased operating costs, declining demand, and stranded assets. 

Under the delayed transition scenario, lifetime expected credit losses across all sectors are projected to increase 
by 73% over the long term. Notably, 96% of this increase stems from exposures in TVS, and 83% is concentrated 
in fossil fuel exposures, which represent only 7% of the total in-scope portfolio. 
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Conclusion and supervisory implications  
The SCSE results demonstrate that while climate-related financial risks do not pose an immediate threat  
to financial stability, subject to the limitations of the proposed methodology, material vulnerabilities exist.  
This is particularly evident in transition-sensitive sectors or for geographic regions exposed to physical risks.   

It is important to note that climate scenario-based exercises do not capture complex, non-linear, and cascading 
effects across the financial system. The exercise did not account for the full range of second- and third-order 
impacts, such as macroeconomic spillovers, supply chain disruptions, or systemic risks.   

The exercise also revealed important data gaps and underscored the need for improved integration of climate  
risk considerations in underwriting, strategic planning, and enterprise risk management.  

A robust approach to assessing and managing climate-related financial risks is critical to maintaining confidence 
in the Canadian financial system. It helps to preserve overall financial stability and ensure that institutions remain 
resilient in the face of an evolving climate landscape.   

To that end, OSFI and the AMF will incorporate these findings into ongoing supervisory risk management 
assessments. Future work will focus on assessing financial institutions’ ability to measure, manage, and 
adequately price catastrophic and climate-related financial risks using robust, data-driven approaches.  

As outlined in OSFI Guideline B-15 Climate Risk Management, and the AMF Climate Risk Management 
Guideline, we expect institutions to map physical hazards to their portfolios, quantify potential financial impacts, 
and demonstrate how these risks are integrated into capital planning, liquidity management, and insurance 
coverage. As part of our ongoing supervisory work, we will incorporate physical risks into our regular reviews  
of institutions’ capital models. 

OSFI and the AMF will evaluate whether institutions conduct credible stress testing and scenario analysis, using 
geospatial data, hazard models, and loss estimates. We also expect institutions to monitor emerging climate and 
catastrophe trends, manage evolving risks, and maintain adequate capital buffers for physical risk exposures. 
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2. Building Sector-Wide Climate Risk Awareness and Capabilities 
A central goal of the SCSE was to increase climate risk awareness and analytical capacity across Canada’s 
financial sector. Prior to the exercise, most institutions had limited experience with climate scenario analysis, 
geospatial tools, and climate-relevant data. By engaging over 250 financial institutions, the SCSE helped build 
foundational expertise and revealed critical gaps in data infrastructure, analytical methods, and institutional 
readiness.  

This section highlights key insights from the exercise, including the importance of strategic investment in climate-
related data, the enabling role of geocoding and geospatial analysis, and the need to improve tracking of property 
insurance and adaptation measures. It also explores how institutions approached transition risk classification, the 
limitations of sectoral and top-down analysis, and the growing need for granular, property-level data—particularly 
in real estate portfolios. 

Conducting the SCSE to build expertise and capacity 
Prior to the SCSE, only 41% of DTIs, 31% of life insurers, and 49% of P&C insurers reported prior 
experience with physical climate scenario analysis. For transition scenario analysis the prior experience 
is 22%, 51% and 28% respectively  

International standard-setting bodies increasingly emphasize the need for financial institutions to strengthen their 
ability to identify, assess, and manage climate-related financial risks. Measuring both physical and transition risks 
is essential for sound risk management and financial resilience. The Network for Greening the Financial System 
(NGFS) promotes forward-looking metrics and geospatial analysis for physical hazards. The Basel Committee on 
Banking Supervision (BCBS) calls for improved data and measurement approaches to integrate climate risks into 
prudential frameworks. The International Association of Insurance Supervisors (IAIS) highlights the importance  
of capturing risks on both sides of insurers’ balance sheets—from extreme weather losses to asset devaluation. 

However, a self-assessment questionnaire conducted by OSFI three years ago revealed that most Canadian 
financial institutions were not prepared to meet these expectations. Many had no plans in place to manage 
climate-related financial risks, or had plans but had yet to begin implementation. 

In response to this gap, one of the central objectives of the SCSE was to raise awareness and build institutional 
capacity to assess climate-related financial risks. The SCSE engaged a broad spectrum of financial institutions 
across diverse business models and sizes. OSFI and the AMF received over 150 submissions, representing  
more than 250 institutions. 

Through this exercise and this collaboration, the SCSE played a pivotal role in advancing institutional 
understanding of climate risks—particularly by promoting scenario analysis as a foundational tool for evaluating 
both physical and transition risks. 

Strengthening Climate Risk Resilience Through Strategic Data Investment 
Only 26% of DTIs, 25% of life insurers, and 12% of P&C insurers feel they have suitable data and 
information for use in climate scenario analysis  

Access to reliable physical risk data remains difficult, constraining financial institutions’ ability to assess climate 
exposure at the asset and counterparty levels. Both the NGFS’s Bridging Data Gaps3 report and the joint Bank  
of Canada–OSFI study on flood risk4 highlight the lack of consistent, standardized data—especially for floods  
and wildfires—at the granular geographic resolution needed for meaningful risk assessment. 

 
3  Final report on bridging data gaps, Network for Greening the Financial System Technical document (2022). 
4  Craig Johnston et. al, Climate-Related Flood Risk to Residential Lending Portfolios in Canada, Bank of Canada Staff Discussion Paper 

(2023). 

https://www.osfi-bsif.gc.ca/en/consultations/consultation-summaries/guideline-b-15-readiness-self-assessment-questionnaire-what-we-heard-report
https://www.ngfs.net/system/files/import/ngfs/medias/documents/final_report_on_bridging_data_gaps.pdf
https://www.bankofcanada.ca/wp-content/uploads/2023/12/sdp2023-33.pdf
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To address these challenges, financial institutions must make strategic investments in climate-related data and 
data infrastructure. This includes building the internal capability to capture, organize, and analyze high-resolution 
data on both physical and transition risk. Investing in geospatial datasets, such as standardized hazard maps, 
enables institutions to evaluate climate-related risks with greater precision and to identify vulnerabilities across 
their portfolios. 

Robust data capabilities are also essential for forward-looking scenario analysis. Institutions need to simulate a 
range of plausible climate pathways, including varying emissions trajectories and policy responses, to understand 
potential financial impacts. Without adequate data, scenario modeling becomes speculative and incomplete, 
weakening the ability to test portfolio resilience. 

Investment in climate data is not only a technical necessity, but also a risk management imperative. It supports 
better decision-making, improves disclosures, and aligns institutions with evolving regulatory expectations. 
Capacity building—through staff training and the development of climate analytics expertise—is equally critical. 

Finally, collaboration across the public and private sectors is essential. By working with policymakers, data 
providers, and standard-setting bodies, financial institutions can help shape a more coherent data ecosystem—
one that supports consistent methodologies and improves comparability across institutions. 

To carry out the various SCSE modules, participants were required to collect and label data for their portfolios. 
Specifically, the execution of the SCSE physical risk module depended on geolocating exposures, while the 
transition risk module required industry and regional classifications. Through this data collection and labeling 
process, participants gained a clearer understanding of the climate risk exposures within their in-scope portfolios. 

Beyond the individual insights gained, this data investment also fostered collaboration between government 
bodies and the private sector. The SCSE played a key role in facilitating this cooperation, helping to shape  
a comprehensive and relevant exercise and gather data that will inform future supervisory strategies. 

Geocoding as a foundational tool for climate risk analysis 
Prior to the SCSE, only 28% of DTIs, 20% of life insurers, and 73% of  P&C insurers reported prior 
experience with geocoding 

By converting property addresses into precise geographic coordinates, geocoding allows financial institutions  
to assess exposure to localized physical hazards—such as floods and wildfires—with far greater accuracy than 
general location data permits. This spatial precision is essential for overlaying hazard maps and identifying risk 
concentrations that are often invisible in aggregated or regional datasets.  

Despite its importance, geocoding remains underutilized. This limited adoption constrains institutions’ ability  
to evaluate climate-related risks at the asset and counterparty levels, and to integrate these risks into capital 
planning, pricing, and underwriting decisions. Moreover, forward-looking climate risk assessments increasingly 
rely on geospatial integration of hazard projections—often using geographic information systems (GIS) and 
specialized data tools.  

Despite these challenges, all participating institutions in the SCSE successfully geocoded 12.8 million properties, 
laying the groundwork for more accurate physical risk analysis. Strengthening this capability is essential for 
integrating climate risk into core risk management frameworks and meeting evolving regulatory expectations. 
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Leveraging geospatial data to assess climate risk  
Prior to the SCSE, only 15% of DTIs, 23% of life insurers, and 56% of P&C insurers reported prior 
experience using flood and wildfire hazard maps  

Geospatial mapping plays a critical role in climate risk analysis. It is the process of integrating GIS technologies, 
spatial data, and climate hazard models to identify, visualize, and assess the exposure and vulnerability of assets, 
populations, or ecosystems to climate-related threats. 

However, its use remains limited across the financial sector. A major barrier to broader adoption is the limited 
availability of high-quality, publicly accessible climate-risk data. In Canada, government and academic sources 
currently fall short of supporting comprehensive financial risk assessments. For example, the absence of publicly 
available floodplain maps makes it difficult to determine whether homes or infrastructure are at risk of flooding— 
a significant gap in the national geospatial data landscape. In the absence of standardized public data, institutions 
must rely on climate data vendors or fragmented provincial and municipal sources. 

This data shortfall particularly affects smaller institutions and regions prone to frequent or severe flooding,  
where the inability to assess asset-level vulnerability could translate into underestimated mortgage losses and 
mispriced risk. 

As part of the SCSE, participants were asked to work with hazard maps, often for the very first time. This hands-
on engagement with hazard data not only deepened their understanding of physical climate risks, but also marked 
a significant step forward in institutional capacity building. Encouragingly, the data landscape is improving. Since 
the finalization of the SCSE methodology, Natural Resources Canada (NRCan) has begun publishing granular 
wildfire data that complements the datasets from Environment and Climate Change Canada (ECCC) used in the 
exercise. Institutions are now better positioned to incorporate enhanced climate data as it becomes available. 

The importance of property insurance  
Only 12% of DTIs reported requiring or collecting information on flood insurance coverage for properties 
used as collateral for loans or investments  

Property insurance plays a pivotal role in managing financial exposure to physical climate risks, yet it is a blind 
spot for many institutions. This limited insight into the adequacy of insurance coverage by borrowers represents  
a significant gap in assessing financial exposure to physical climate risks. For lenders, uninsured or underinsured 
properties in high-risk flood or wildfire zones pose a direct threat to the value of collateral. This increases the 
likelihood of credit losses in the event of a disaster. As noted by the Basel Committee on Banking Supervision5, 
financial institutions need to map exposures at a granular level, including insurance status, geographic location, 
and hazard vulnerability, to understand physical risk exposure and potential credit deterioration. 

A key structural challenge lies in the mismatch between short-term insurance coverage and long-term financial 
exposures. Property insurance is typically renewed on an annual basis and is subject to repricing, exclusions,  
or withdrawal, based on market conditions or hazard experience. By contrast, mortgage and loan exposures  
can span many years. This misalignment creates a potential material risk: a property may be fully insured at 
origination, but coverage can lapse, become unaffordable, or be withdrawn during the life of the loan—leaving 
lenders exposed to losses they are not monitoring or mitigating. 

  

 
5  See Climate-related Financial Risks – Measurement Methodologies, Bank for International Settlements, 2021 

https://www.bis.org/bcbs/publ/d518.htm
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Insurability itself is increasingly becoming a proxy indicator of physical risk. Properties deemed uninsurable due  
to repeated or severe hazards may face declining market values, reduced liquidity, and, over time, may become 
ineligible for mortgage financing. This can have systemic implications if concentrated in vulnerable regions or on  
a balance sheet of one institution. As emphasized by international standard-setting bodies (SSBs) for the financial 
sector, understanding these dynamics is critical not only for credit and underwriting risk management but also for 
maintaining financial stability. 

The SCSE successfully drew attention to this information gap and potential shortcoming in internal risk 
management processes.  

The importance of adaptation 
Only 9% of DTIs, 5% of life insurers, and 36% of P&C insurers reported sharing information with mortgage 
borrowers and/or property insurance policyholders on how to protect their properties from flooding or 
wildfires. The majority indicated they have no current plans to provide such information 

The primary cost of climate change impacting Canadians is residential basement flooding, with insured losses 
running about 3x higher today than a decade ago6. Ten percent of homes (1.5 million households) are no longer 
eligible for flood insurance.  A report by the Intact Centre on Climate Adaptation – Treading Water: Impact of 
Catastrophic Flooding on Canada’s Housing Market – found that over the past decade homes in flood-impacted 
communities sold for 8% less and listings dropped by 44%. 

Wildfire, Canada’s second most costly impact to housing, set a record-shattering 2023 wildfire season that burned 
an area three times the size of Nova Scotia (18.5 million hectares). This is more than double the previous record 
set in 1995, and represents eight times the annual average area burned over the past 25 years. These wildfires 
forced 200,000 Canadians from their homes and launched calls for large scale investment in preventative action7. 

Adaptation is a critical component of assessing and managing physical climate risks. By implementing measures 
to reduce vulnerability—such as flood-proofing buildings or creating defensible space against wildfires— 
property owners can significantly lower the potential for damage and financial loss. Despite its importance,  
most institutions indicated in the SCSE that they had no plans to share information with property owners on  
how to protect their assets from flooding or wildfires. 

This lack of engagement represents a missed opportunity. Financial institutions—particularly lenders and 
insurers—are well-positioned to promote household-level adaptation, yet this role is not being fully realized. 
According to the Canadian Voices on Flood Risk (2020) report, only 25% of surveyed Canadians recalled 
receiving flood risk information from their insurance representative, underscoring a major communication gap. 

Financial institutions have a pivotal role to play in advancing adaptation. By raising awareness, sharing practical 
guidance, and supporting proactive measures, they can help reduce future losses and strengthen the resilience  
of both households and financial portfolios. 

Borrowers are especially vulnerable when adaptation is lacking. If their properties are damaged and they are 
unprepared, they may face increased financial stress, higher default risk, and reduced asset values. Encouraging 
property-level adaptation can mitigate these risks and improve long-term credit quality. 

  

 
6 https://public.catiq.com/2025/01/13/canadian-insured-losses-from-catastrophic-events-total-can-8-5-billion-in-2024/  
7 Canadian Interagency Forest Fire Centre Inc. (2023, September 27). Fire Statistics. Retrieved from https://ciffc. net/statistics 

https://www.intactcentreclimateadaptation.ca/treading-water-impact-of-catastrophic-flooding-on-canadas-housing-market/
https://www.intactcentreclimateadaptation.ca/treading-water-impact-of-catastrophic-flooding-on-canadas-housing-market/
https://uwaterloo.ca/partners-for-action/past-projects/canadian-voices-flood-risk-2020
https://public.catiq.com/2025/01/13/canadian-insured-losses-from-catastrophic-events-total-can-8-5-billion-in-2024/


Strengthening Climate Risk Financial Resilience   September 2025 
Insights from the Standardized Climate Scenario Exercise 
 

9 
 

Sectoral sensitivity of transition risk 
Prior to the SCSE, 62% of DTIs, 47% of life insurers, and 45% of P&C insurers reported having experience 
with climate-related industry and jurisdiction mapping suitable for transition scenario analysis 

Quantifying transition risk requires capabilities that go beyond traditional exposure classification. Specifically,  
it involves mapping exposures based on how different sectors and jurisdictions are expected to respond to a 
transition scenario. Unlike conventional classifications, climate-relevant sectoral and regional mapping reflects 
greenhouse gas (GHG) emissions intensity and transition sensitivity—factors that are not necessarily aligned  
with standard economic or regulatory taxonomies.  

To support this, the SCSE designed a comprehensive classification framework for use in the exercise and future 
applications. This framework was tailored for climate analysis, recognizing that exposures within industries or 
jurisdictions may differ significantly in their climate impact. The granularity and design features of these mappings 
were instrumental in achieving the SCSE’s objectives—once the mapping is achieved, the corresponding 
transition adjustments can be applied to assess impacts of the underlying scenarios8. 

Working on the transition risk modules, financial institutions reported to have classified 2.5 million commercial 
exposures. Implementing these classifications not only familiarized participants with the type of mapping required 
for transition scenario analysis, but also laid the groundwork for future enhancements. Institutions can refine  
these mappings to better reflect the characteristics of their own portfolios in subsequent analyses.  

Beyond the sectoral analysis 
Only 12% of DTIs, 29% of life insurers, and 27% of P&C insurers reported using counterparty emissions 
data to quantify transition risk 

An area of enhancement for transition risk analysis is the ability to conduct counterparty-level transition sensitivity 
analysis, instead of industry sector and jurisdiction level analysis. While the mapping built on the combination 
 of sector and jurisdictions provides a useful proxy for transition risk, it lacks the precision needed to capture  
firm-specific vulnerabilities. Counterparty-level data, such as direct and financed GHG emissions, energy 
consumption, and transition plans, can significantly improve risk discrimination and scenario analysis.  

However, a major barrier remains—the lack of reliable and standardized climate-related data. This data gap 
continues to hinder the financial sector’s ability to quantify transition risks effectively. To address this, OSFI and 
the AMF encourages institutions to strengthen their data collection practices and integrate climate considerations 
into core risk management systems.  

A key step forward is the implementation of the climate risk return9, which will become a regulatory expectation  
for all institutions starting next year. This return requires institutions to begin measuring and reporting 
counterparty-level emissions, laying the foundation for more granular and accurate transition risk assessments  
in the years ahead. 

  

 
8  For more details on the features and specifications of the industry classification, refer to Section 3.3 of the SCSE methodology. 
9  Business Specifications for the Climate-Related Risk Returns for Insurers - Office of the Superintendent of Financial Institutions and 

Business Specifications for the Climate-Related Risk Returns for DTIs - Office of the Superintendent of Financial Institutions and 
https://lautorite.qc.ca/fileadmin/lautorite/professionnels/assureurs/divulgation-risques-clim-instructions-assureurs-fr.pdf 

https://www.osfi-bsif.gc.ca/en/data-forms/reporting-returns/standardized-climate-scenario-exercise
https://www.osfi-bsif.gc.ca/en/data-forms/reporting-returns/filing-financial-returns/financial-reporting-instructions/business-specifications-climate-related-risk-returns-insurers
https://www.osfi-bsif.gc.ca/en/data-forms/reporting-returns/filing-financial-returns/financial-reporting-instructions/business-specifications-climate-related-risk-returns-deposit-taking-institutions-dtis
https://lautorite.qc.ca/fileadmin/lautorite/professionnels/assureurs/divulgation-risques-clim-instructions-assureurs-fr.pdf
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Property-level data is essential for assessing transition risks in real estate portfolios, 
yet its use remains limited  
Only 3% of participating institutions reported using property-level heating and power source data in  
this assessment, with most relying on proxy data from Statistics Canada, the Canada Energy Regulator, 
and Natural Resources Canada  

The real estate sector is highly exposed to transition risks due to its significant emissions profile. Buildings 
account for approximately 18% of Canada’s national GHG emissions—13% from direct sources like heating  
and 5% from electricity use. When embodied carbon from construction materials and processes is included, the 
sector’s contribution rises to 28%. Properties powered or heated by fossil fuels—such as natural gas or oil—may 
face declining market values as buyers and tenants increasingly prefer energy-efficient, low-emission buildings. 
These properties may also become more expensive to operate and maintain as carbon pricing, building code 
updates, and emissions regulations take effect—potentially leading to financial strain for owners and increased 
credit risk for lenders. 

The SCSE’s real estate transition module aimed to evaluate how these risks could transmit through financial 
portfolios, and whether institutions were equipped to assess them using granular, property-level data. While 
standardized scenarios provided consistency and comparability across institutions, they also revealed the 
limitations of top-down approaches in capturing portfolio-specific vulnerabilities. Despite the sector’s vulnerability, 
most participating institutions reported relying on proxy data from sources such as Statistics Canada, the Canada 
Energy Regulator, and Natural Resources Canada. Only a small fraction used property-level heating and power 
source data, highlighting a significant gap in the ability to assess transition risks in real estate portfolios with 
precision. The exercise helped build awareness of the need for more detailed data and laid the groundwork  
for future improvements in climate risk analysis. 

Beyond the top-down climate analysis 
Standardized climate scenarios offer consistency and comparability across institutions, helping align 
methodologies and establish a common baseline for climate risk assessment. However, these scenarios are built 
on uniform assumptions and parameters, which can obscure the unique characteristics of individual portfolios and 
limit the ability to identify idiosyncratic risks. Financial institutions face diverse exposures to physical and transition 
risks, and a one-size-fits-all approach may hinder innovation, precision, and responsiveness. 

Both have been significantly advanced by the SCSE. The top-down analysis, which help regulators to assess 
risks and provide financial institutions comparison with their peers, will be presented in the next section on 
quantitative physical and transition risk results.  

The SCSE, as previously stated, significantly advanced climate risk awareness and analytical capacity across 
Canada’s financial sector. It revealed critical gaps in data infrastructure, geospatial capabilities, and institutional 
preparedness—particularly among smaller institutions. Key enablers of effective climate risk analysis, such as 
geocoding, hazard mapping, and property-level data, remain underutilized. Similarly, property insurance and 
adaptation strategies are not yet fully integrated into risk management practices. On the transition risk side,  
the SCSE introduced a standardized classification framework and highlighted the need for counterparty-level 
emissions data to improve analytical precision. 

Regulatory expectations are evolving accordingly. Climate risk management frameworks established by OSFI  
and the AMF emphasize the need for institutions to conduct climate due diligence tailored to their material 
exposures. This includes moving beyond top-down analysis to develop institution-specific data, models,  
and risk assessments. To meet these expectations, institutions must strengthen their climate data and  
modeling capabilities, building on the experience gained through the SCSE. Enhancing bottom-up analysis  
will allow institutions to better capture portfolio-specific vulnerabilities and integrate climate risk into core  
decision-making processes. 
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3. Quantitative physical and transition risk results 
The third objective of the SCSE was to provide a standardized and comparable view of physical and transition 
risks across financial institutions. To support this goal, the exercise collected from the participating institutions 
quantitative results calculated based on a standardized methodology, therefore enabling consistent assessments 
of climate-related exposures and vulnerabilities.  

This section presents key insights from the SCSE assessments. It focuses on physical risk exposures on 
residential and commercial exposure, and the modeled financial impacts of transition scenarios on commercial 
portfolios. It also briefly outlines the data sources and methodologies used in the analysis. While not 
comprehensive, the results included here illustrate how standardized approaches can reveal sector-wide patterns 
and inform future climate risk management practices. 

Physical risk 
The physical risk modules of the exercise evaluated financial institutions’ exposure to flood—both fluvial and 
coastal—and wildfire hazards. Floods and wildfires can impact nearly all types of financial institutions in Canada 
through a range of risk transmission channels. In both cases, P&C insurers are directly exposed through property 
insurance policies. DTIs, life insurers, and mortgage insurers may also face financial losses when properties used 
as mortgage loan collateral are damaged or destroyed. 

For flood risk, the transmission channels are amplified by the presence of a significant “flood insurance gap.”  
In Canada, flood coverage is offered on an optional basis, with a take-up rate of only 40%10, leaving many 
properties uninsured. When flood-damaged properties lack adequate insurance and are foreclosed, lenders are 
ultimately responsible for repair costs. The Government of Canada is working with the P&C insurance industry  
to address this gap11. Mortgage insurers are generally not exposed to direct flood damages, as master contracts 
typically do not cover repair costs from natural disasters such as overland floods12. However, they remain 
vulnerable to indirect impacts like increased default probabilities, lower property valuations, and longer  
settlement times—risks that also affect DTIs and life insurers for uninsured mortgages. 

In contrast, wildfire risk does not currently present an insurance coverage gap in Canada, as property insurance 
typically covers direct damages from that hazard. Nevertheless, financial institutions are still exposed to indirect 
impacts similar to those seen with flood risk—vulnerable borrowers may default, property values may decline,  
and settlement timelines may lengthen.  

These risks are particularly relevant in rural areas where wildfire hazards are most acute. The wildfire module of 
the exercise focused on large rural Forward Sortation Areas (FSAs) that combine high fire weather indicators with 
the physical conditions necessary for ignition—such as the presence of combustible vegetation and other fuel 
sources—ensuring that the analysis captured areas of genuine wildfire risk rather than false positives from urban 
or agricultural regions. 

To assess the importance of the flood and wildfire risks on financial institutions, the scope of assets covered 
included residential and commercial real estate. Specifically, it included mortgages, property insurance policies 
(both personal and commercial), properties owned by institutions, and other loans secured by immobile physical 
assets. For the covered assets, we collected portfolio characteristic distributions across several dimensions,  
such as region, LTV ratio, and property type. We also collected flood depth data for flood risk assessments,  
while wildfire indices were used to evaluate exposure to wildfire hazards. These metrics enabled us to classify 
exposures into high-risk and low-risk regions for both types of physical hazards, supporting a more granular and 
meaningful analysis of climate-related vulnerabilities. 

 
10 Section 3.1.2 of Climate-Related Flood Risk to Residential Lending Portfolios in Canada 
11 Budget 2024: Federal government details Canada’s first national flood insurance program to be launched in partnership with P&C insurers 
12 CMHC Master Loan Insurance Policy 

https://www.bankofcanada.ca/wp-content/uploads/2023/12/sdp2023-33.pdf
https://www.ibc.ca/news-insights/news/budget-2024-federal-government-details-canada-s-first-national-flood-insurance-program-to-be-launched-in-partnership-with-property-and-casualty-insurers
https://assets.cmhc-schl.gc.ca/sf/project/cmhc/pdfs/content/en/cmhc-master-loan-insurance-policy.pdf?rev=51efca39-283f-4bd2-a37e-9779e900dfb2
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The assessments did not estimate financial damage or institutional impacts, due to the lack of reliable, publicly 
available hazard-to-damage functions in Canada. However, the exercise produced a rich dataset—including flood 
depth and wildfire index data—that allowed us to provide a foundation for tracking how exposure to physical risks 
may evolve over time. 

Physical risk scenarios 
Physical climate risk scenarios are often structured using Representative Concentration Pathways (RCPs)— 
a set of standardized trajectories developed by the Intergovernmental Panel on Climate Change (IPCC) to 
describe potential future GHG emissions. They are used in climate modeling to explore how different levels  
of emissions might affect global temperatures and physical hazards, such as flood and wildfire, over time.  

Three specific RCP scenarios are commonly used in physical climate risk analysis, each reflecting different levels 
of global warming and degrees of emissions reductions required to achieve it: 

• RCP 2.6: temperature increase of 0.9°C to 2.3°C by 2090, requiring the most aggressive emissions 
reductions to remain on track 

• RCP 4.5: temperature increase of 1.7°C to 3.2°C by 2090, requiring significant and sustained mitigation 
efforts  

• RCP 8.5: temperature increase of 3.2°C to 5.4°C by 2090, assuming minimal action to reduce emissions  

The wildfire risk module analyzed projected climate conditions for 2041–2070 under the moderate RCP 4.5 
scenario and compared them to historical conditions, based on the 1971–2000 average. 

In contrast, to support flood risk analysis, a stochastic modeling approach was applied to flood depth data, 
incorporating multiple Shared Socioeconomic Pathways (SSPs). These scenarios, introduced in 2021,  
provide refined projections of societal and economic trends that influence GHG emissions and other  
climate-relevant factors. 

The analysis included two key components. First, a baseline flood risk assessment under current climate 
conditions and, secondly, a future flood risk projection for an average 1-in-100-year flood event, based on  
climate conditions projected for the year 2050. 

By integrating multiple SSP scenarios, the approach captures a range of plausible futures, enhancing the 
robustness of flood risk estimates under climate change. 

Execution methodology 
To assess both flood and wildfire risks, participants overlaid their in-scope exposure data with standardized 
hazard data. The process involved four key steps. First, participants identified in-scope exposures by collecting 
data on the physical assets or collateral and their geographic locations. Second, they geocoded the address-level 
data into longitude-latitude coordinates. Third, they merged the exposure data with hazard datasets using these 
coordinates as the linking field. Finally, they aggregated the results by region, exposure type, LTV ratio, and other 
relevant dimensions. Since the geographic locations and hazard datasets differ significantly between flood and 
wildfire risks, they will be discussed separately in the subsections below. 

Flood risk results 
The flood risk analysis focuses on riverine (fluvial) and coastal flooding13. Given the absence of high-quality, 
forward-looking flood data in the public domain, the SCSE partnered with a private vendor to fill this gap, 
Riskthinking.AI, to directly provide flood depth maps to financial institutions.  

 
13 Rainfall (pluvial) flooding is excluded from the analysis. 

https://riskthinking.ai/
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The flood module covered eleven urban regions in Canada14, each selected for their exposure to riverine flooding, 
and coastal flooding in the case of Vancouver. The module covered $904 billion in mortgage and real estate 
assets and $3 trillion in insured property values and together capture approximately 40% of mortgages in Canada. 

Exposures in high-risk flood areas 

Within this broader dataset, we analyzed the aggregate exposures concentrated in high-risk flood areas,  
defined as flood areas that exhibited a flood depth of 0.5m at the horizon of 2045 under the stochastic modeling 
approach. Concentrations in high-risk flood areas are similar across different types of institutions, ranging from 
10% to 12%. 

For the remainder of flood risk subsection, we focus on results for DTI and P&C insurers. Life insurers’ exposures 
to physical risks through their mortgage portfolios are a relatively small proportion of their assets. The majority of 
mortgage insurance exposures are for underlying mortgages that are captured in DTI results. 

Results by region 

Geographic location is the most significant determinant of exposure to flood risk. While the overall concentration 
of exposures in high-risk zones is relatively consistent across institution types, regional differences are more 
pronounced, as shown on Figures 1 and 215. For example, while Vancouver and Montreal show higher absolute 
exposure volumes, Winnipeg and Fredericton show significantly higher concentration in high-risk flood areas. 

Figure 1 – Total asset exposures of DTIs (in B$) and concentration of exposures in high-risk flood areas 
(as a % of total exposures) 

 

 

 

 

 

 

 

 

 

 

 

 

                     * Kitchener-Waterloo-Cambridge   

 
14 Vancouver, Calgary, Edmonton, Winnipeg, Kitchener-Waterloo-Cambridge, Ottawa-Gatineau, Montreal, Quebec City, Sherbrooke, 

Saguenay, Fredericton. 
15 The analysis focuses on cities with high exposure to riverine and coastal flooding, which explains the absence of Toronto and its suburbs 

which are primarily affected by pluvial flooding. 
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Figure 2 – Total asset exposures of P&C (in B$) and concentration of exposures in high-risk flood areas 
(as a % of total exposures) 
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Importantly, Figures 3 and 4 reveal that within each region, the concentration of high-risk exposures varies 
significantly across institutions. Smaller DTIs and P&C insurers can have more than 50% of regional exposures  
in high-risk flood areas, indicating pockets of vulnerability that may not be visible in aggregate statistics. This 
variability underscores the importance of institution-specific risk assessments and the need for granular data  
to inform supervisory oversight.  

Figure 3 – Range of concentration of DTI exposures in high-risk flood areas (as a % of total exposures) 
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Figure 4 – Range of concentration of P&C exposures in high-risk flood areas (as a % of total exposures)  
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Further disaggregation by exposure type (Figures 5 and 6) shows that commercial exposures tend to be more 
concentrated in high-risk flood zones than residential exposures. This pattern holds across both DTIs and P&C 
insurers, and is particularly pronounced in Calgary, where commercial exposures are three times more likely to  
fall within high-risk flood areas compared to residential exposures. These findings suggest that commercial real 
estate portfolios may be more sensitive to flood risk, potentially due to location choices or asset characteristics. 

Figure 5 – Concentration of exposures in high-risk flood areas by type of exposure and institution  
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Figure 6 – Total DTI asset exposures (in $B) and concentration in high-risk flood areas, by collateral type  

 

 

 

 

 

 

 

 

 

 

 

 

Together, these results highlight the importance of geographic and portfolio-level granularity in assessing  
flood-related vulnerabilities. They also point to the need for targeted supervisory engagement with institutions  
that exhibit elevated concentrations in high-risk areas, especially where those exposures intersect with high  
loan-to-value ratios or limited insurance coverage. 

DTI results by LTV 

LTV ratios are a key indicator of borrower vulnerability and credit risk. In the SCSE flood risk assessment, we 
examined how high-LTV mortgage exposures intersect with high-risk flood areas to better understand potential 
financial vulnerabilities for DTIs. 

Borrowers with high LTV ratios – typically above 70% - have less equity in their properties, making them more 
susceptible to default in the face of a financial stressors such as catastrophic flooding, rising interest rates,  
or income losses.  Moreover, mortgage insurance master agreements16 generally exclude coverage for “force 
majeure” events, including flood-related damages. As a result, lenders may face elevated LGD when flood-
damaged properties lose resale value and become harder to liquidate. 

Figure 7 shows the proportion of high-LTV lending exposures (LTV > 70%) and their concentration in high-risk 
flood areas. Each dot in this figure represents a participating DTI. Institutions with geographically diversified 
mortgage lending tend to show consistent concentrations in high-risk flood areas—typically between 9% to  
11% for their high LTV segment. However, institutions with more geographically concentrated exposures  
exhibit a much wider range of results, with some showing up to 43% of their high-LTV exposures located  
in high-risk flood zones.  

This variability highlights pockets of vulnerability within the financial system. Institutions with elevated 
concentrations of high-LTV mortgages in flood-prone areas may be underestimating credit risk, particularly if their 
models do not account for uninsured flood damage. These exposures are potentially mispriced, as losses from 
flooding are not covered by the Canada Mortgage and Housing Corporation (CMHC) and may not be reflected  
in standard credit risk assessments. 

 
16 CMHC Master Loan Insurance Policy 
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Figure 7 – Concentration of DTI exposures in high-risk flood areas, by DTI 

 

Direct P&C insurers’ use of reinsurance  

Reinsurance plays a critical role in managing the financial exposure of P&C insurers to catastrophic events, 
including climate-related hazards such as floods. While the SCSE flood module did not capture detailed 
reinsurance arrangements at the contract level, participating insurers provided aggregate data on the proportion 
of total insured value (TIV) ceded to reinsurers. 

The results reveal a wide spectrum of reinsurance practices across the industry. Approximately 70% of direct 
insurers reinsure less than 10% of their TIV, indicating a relatively low reliance on reinsurance to manage flood-
related risks. In contrast, about 10% of insurers cede over 90% of their TIV, suggesting that reinsurance is central 
to their risk management strategies and business models. 

This divergence underscores the importance of understanding institutional dependencies on reinsurance and  
the potential systemic implications of market shifts. Reinsurance contracts are typically renewed annually, and 
pricing is highly sensitive to recent catastrophic loss experience, reinsurer capital availability, and broader market 
conditions. As climate-related losses increase, insurers may face sustained upward pressure on reinsurance 
premiums, reduced coverage availability, or more restrictive terms—particularly for high-risk perils such as 
flooding, wildfires, and convective storms. 
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Institutions with low reinsurance coverage may be more exposed to volatility in claims costs. Those heavily reliant 
on reinsurance may face strategic and operational risks, if coverage becomes unaffordable or unavailable. These 
dynamics have implications not only for insurer solvency, but also for consumer protection, as reduced coverage 
could lead to gaps in insurability for properties in high-risk zones. 

The SCSE findings highlight the need for supervisory attention to reinsurance dependency and stress testing of 
insurers’ ability to absorb losses under adverse climate scenarios. Going forward, institutions should evaluate the 
resilience of their reinsurance strategies and consider how evolving climate risks may affect both availability and 
affordability of coverage. 

Wildfire risk results 
The wildfire risk module of the SCSE focused on evaluating financial institutions’ exposure to wildfire hazards 
under changing climate conditions. Wildfire risk is driven by two primary factors: weather conditions, and fuel 
availability. 

The module assessed areas with hot, dry, and windy conditions—climatic factors that significantly increase the 
likelihood of wildfire ignition and spread. To quantify these conditions, participating institutions used data from 
ClimateData.ca, a public portal managed by ECCC. This portal provides climate projections and indices relevant 
to wildfire risk. 

A key metric used in the analysis was the Build-Up Index (BUI), which measures the temperature and dryness  
of the forest floor. BUI reflects how much fuel is available and how easily it can ignite. Higher BUI values indicate 
more intense and rapidly spreading fires. The BUI is a core component of the Canadian Forest Fire Weather 
Index (FWI) system, which integrates multiple weather variables to assess fire danger levels.17 

While weather conditions are essential, wildfires cannot occur without fuel—typically vegetation. The presence, 
type, and density of fuel sources are critical to determining actual wildfire risk. However, at the time of the SCSE, 
publicly available wildfire datasets did not include detailed fuel maps or vegetation data. This limitation meant that 
some areas with high fire weather indicators could be falsely flagged as high-risk, despite lacking the physical 
conditions necessary for fire ignition. 

To mitigate this, the SCSE focused on large rural FSAs where both high BUI values and fuel availability were 
likely. These areas were selected to avoid false positives from urban or agricultural regions, such as large farming 
zones in the Prairies, where fire weather conditions may exist but fuel sources are minimal or absent.18 

Overview of results 

The total in-scope exposure included $27 billion in mortgage and real estate assets from DTIs and $359B in 
TIV from P&C insurers. 

For the purposes of assessment, we have defined BUI values of 90-110 as high risk and values of greater than 
110 as very high risk. We defined these thresholds by considering Canada-wide BUI values. Generally, a BUI 
greater than 80 is recognized by the FWI system itself as a critical boundary. The rural regions included in the 
exercise were chosen to capture higher risk exposures. 

Impact of a changing climate 

To assess how wildfire risk may evolve under climate change, the SCSE compared current climate conditions to 
projections under the moderate RCP 4.5 scenario for the period 2041–2070. The analysis revealed a significant 
shift in exposure distributions toward higher risk categories. 

 
17 https://cwfis.cfs.nrcan.gc.ca/background/summary/fwi 
18 The seven areas included were Northwest Territories (X0E), Northern Alberta (T0H, T0P, T0G, T0A), Northern Saskatchewan (S0J, S0M, 

S0E, S0K), Northern Manitoba (R0B), Northwest Ontario (P0V), Northern Québec (J0Y, G0G), Northeast Newfoundland & Eastern Labrador 
(A0C, A0G, A0K, A0P). 

https://climatedata.ca/
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For DTIs, the proportion of exposures in high or very high-risk wildfire zones is projected to increase from 16% 
under current conditions to 29% by 2050 (see Figure 8). This migration highlights the growing vulnerability of 
financial institutions to wildfire hazards, particularly in rural regions where both weather and fuel conditions align 
to create elevated risk. 

Figure 8 – Asset exposures for DTIs (in $B) by BUI bucket  

 
Figure 9 – Property insurance exposures ($B) by BUI bucket 

 

Importantly, the increase in wildfire risk is not uniform across regions. For example, the concentration of DTI 
exposures in high-risk areas is projected to rise by a factor of 1.3 in Saskatoon, 2.5 in Northern Alberta, and  
4.3 in the Northwest Territories (see Figure 10). These regional disparities underscore the importance of 
geospatial analysis in understanding climate-related vulnerabilities. 
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Figure 10 – Proportion of DTI exposure in high-risk wildfire areas 

 

Physical risk: next steps for institutions 
This SCSE provided a foundational perspective about institutional exposure to flood and wildfire hazards.   

However, several areas for improvement were identified to support more robust risk quantification and 
management. Moving forward, we expect financial institutions to take the next steps in calculating financial risk 
metrics related to specific hazards that are relevant to their portfolios. This will require the development of robust 
and accurate damage functions that can translate flood depths or wildfire indices into monetary damages, as well 
as a methodology to convert these damage estimates into potential financial losses for financial institutions.   

The exercise had geographical limitations. The flood risk assessment was confined to riverine and coastal 
flooding in eleven regions in Canada, while the wildfire analysis focused on seven non-urban areas. Financial 
institutions analyzing the physical risks affecting their portfolios will need to achieve comprehensive geographic 
coverage for their exposures. A thorough flood risk assessment should consider both pluvial (rain-related), fluvial 
(river-related), and coastal flooding.  

For wildfire risk, incorporating fuel and vegetation data is a crucial area for enhancement. This would enable a 
comprehensive assessment across Canada, accurately identifying southern urban areas with high BUI numbers 
but limited fuel sources as low-risk locations.  

Another area for improvement, particularly regarding wildfire risk, is to capture the broader impacts on the 
economies of affected regions, which can extend beyond the areas directly impacted by a wildfire. Including these 
second-order effects in economic and financial stability assessments is a complex challenge that represents an 
emerging area of research. 

By addressing these gaps, financial institutions can move toward a more complete understanding of flood-and 
wildfire-related risks and enhance their resilience to climate-driven hazards.   
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Transition risk 
Transition risks arise from the economic and financial consequences of the global shift toward a low-emission 
economy. They include impacts from climate policy changes, technological disruption, and changing consumer 
preferences. These dynamics can significantly alter the creditworthiness of borrowers and the value of financial 
assets. 

The SCSE’s transition risk module aimed to generate a standardized measurement of how such risks may affect 
Canadian financial institutions’ commercial exposures. The exercise covered two core risk channels: 

• Credit risk (via exposures in the banking book) 
• Market risk (via traded instruments in the trading book) 

It focused on the main types of commercial exposures, including commercial loans, corporate bonds, preferred 
shares, and common shares.19 

Transition risk scenarios 
Climate transition risk is challenging to assess with traditional methods due to its forward-looking nature and 
uncertainties around future policy, technology, and socioeconomic developments. Scenario analysis offers a 
flexible tool to explore potential risks and opportunities through plausible pathways aimed at specific climate 
goals, without serving as forecasts or comprehensive predictions.20 

The analysis applied three distinct climate transition scenarios to their balance sheets:  

1. Below 2°C – Immediate: Orderly transition scenario that assumes immediate policy action to limit average 
global warming to below 2°C by 2100, relative to pre-industrial levels 

2. Below 2°C – Delayed: Disorderly transition that assumes policy action begins in 2030 to achieve the same 
below 2°C target by 2100 

3. Net-Zero 2050 (1.5°C): A more ambitious orderly transition scenario involving immediate policy action to limit 
warming to 1.5°C by 2100, incorporating net-zero commitments21 from various economies 

These scenarios help financial institutions and businesses assess the potential risks and opportunities associated 
with the transition to a low-carbon economy. 

  

 
19 The exercise also included an exposure assessment for the impacts of transition scenarios on real estate.  

This assessment is further explained in the following sections. 
20 See BoC-OSFI Pilot project for a discussion on scenario analysis. 
21 SCSE leveraged NGFS phase III scenarios which reflect country-level net zero commitments made at COP26 in November 2021,  

as well as commitments made until March 2022. 

https://www.bankofcanada.ca/2022/01/bank-canada-osfi-pilot-helps-canadian-financial-sector-assess-climate-change-risks/
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Execution methodology 
The scenarios were then used to define credit and market risk factors. To ensure comparability across financial 
institutions and reduce their modelling burden, the SCSE prescribed a set of standardized credit and market risk 
factors across: 

• 25 industry sectors22  
• 9 geographic jurisdictions23 
• 6 credit quality buckets24 

A total of 1,350 credit and market risk factors per scenario were applied to participating institutions’ static balance 
sheet exposures between 2025 and 2050. A high-level description of the methodology and inputs used to develop 
these factors is provided in Appendix A. 

All institutions mapped their exposures to these categories using SCSE guidance and OSFI’s and AMF 
guidelines25 disclosure taxonomy, which aligns with the North American Industry Classification System (NAICS). 
In absence of information at the counterparty level, this mapping was used as a proxy for emissions intensity, 
stranded asset risk, and sensitivity to market shifts. 

Results for both credit and market risks were aggregated by sector, region, credit quality, and asset class. For 
each group, participants reported total in-scope exposures along with current and climate-adjusted values, plus 
maturity and duration where relevant. 

Credit Risk Methodology 

This module collected exposure-at-default and projected lifetime losses, estimated by participants using their 
internal models to reflect their specific contexts. The credit risk module leveraged each institution’s IFRS 9 lifetime 
Expected Credit Loss (ECL) methodology (see Box 1 for more details), adjusted for transition scenarios. 
Participants recalculated expected losses for each exposure by adjusting:  

• Probability of Default (PD) 
• Loss Given Default (LGD) 

These adjustments were scenario-specific and tailored to sector, region, and credit quality. This approach ensured 
that the climate-adjusted credit losses estimates were comparable across institutions, while remaining relevant to 
each institution’s internal practices. 

Adjustments were performed at four time points: 2030, 2035, 2040, and 2045—allowing insights into short-, 
medium-, and long-term vulnerabilities. 

Finally, to minimize the burden on participants, assets with exposures below $1.5 million were excluded from the 
module’s scope. 

 
22 The industry sector classification is comprehensive. These industry sectors are grouped into six broader industry categories: 1. Fossil Fuel 

Industry group: Coal Industry and Support, Fossil Fuel Refinery, Natural Gas Industry and Support, Oil Extraction, Oil Extraction Support, 
Sand Oil Extraction and Support, Fossil Fuel Electricity Production; 2. Transportation: Air Transportation, Rail Transportation, Other 
Transportation; 3. Energy Intensive Sector: Manufacturing, Mining, Paper and Pulp, Water, Sewage System, and Waste Management; 4. 
Agriculture and Forestry: Crop Production and Support, Livestock Production and Support, Forestry and Support; 5. Electricity Production 
and Distribution: Electricity Production from Renewable Sources and Nuclear, Electricity Support and Distribution, Hydro Electricity 
Production; 6. Other Industries: Finance and Insurance, Food and Beverage Industry and Support, Real Estate, Service Sectors, and Other 

23 The regional classification is comprehensive. The regional sectors are: Canada; the United States; South America; Central America and the 
Caribbean; Advanced European economies; Rest of Europe; Advanced Asian and Oceanic Economies; Rest of Asian and Oceanic 
Economies; Middle East; and Africa. 

24 Not for common shares. 
25 OSFI Guideline B-15 on Climate Risk Management  AND AMF Climate Risk Management Guideline 

https://www.osfi-bsif.gc.ca/en/guidance/guidance-library/climate-risk-management
https://lautorite.qc.ca/fileadmin/lautorite/reglementation/lignes-directrices-toutes-institutions/LD-gestion-risques-lies-aux-changements-climatiques_an.pdf
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Box 1. IFRS 9 Expected Credit Loss 
IFRS 9 is a global accounting standard that improves financial reporting transparency by requiring the use of 
Expected Credit Loss (ECL) to measure credit risk. All SCSE participants apply this standard in their reporting. 

Its forward-looking design makes IFRS 9 ECL well-suited for scenario analysis, including climate-related 
exercises. It enables institutions to estimate lifetime credit losses using projections for Probability of Default 
(PD) and Loss Given Default (LGD). 

For the SCSE, participants used internally estimated lifetime ECLs as the baseline for all in-scope exposures. 
To reflect climate transition scenarios, OSFI and AMF developed adjustment factors across 25 sectors, nine 
jurisdictions, and six credit quality buckets. These were applied by institutions to modify PDs and LGDs, 
producing climate-adjusted ECLs. 

The adjusted ECLs capture scenario impacts across three key dimensions: 

• Industry classification: Reflects exposure to emissions, stranded assets, and market shifts 
• Credit quality: Lower-rated counterparties are more vulnerable to climate shocks 
• Maturity: Longer-term exposures face greater transition risks over time 

 

Market Risk Methodology 

The market risk module assessed the impact of transition scenarios on asset values in the trading book. 
Institutions applied market (valuation) factors to equities and corporate bonds, relative to a baseline of current 
policies. This enabled directional comparisons across institutions without requiring bespoke market risk modelling. 
See Box 2 for details. 

Box 2: Market Risk 
As countries adopt climate policies, transition drivers—like regulation, technology, and consumer behavior—
can significantly affect asset valuations. The SCSE’s market risk module explored these impacts across various 
transition scenarios, using the “current policies” scenario as a baseline. Ten FRFIs participated (six DSIBs, 
three IAIGs, one P&C insurer), and five AMF regulated financial institutions (one DTI, three life insurers and 
one P&C insurer).  

Participants applied standardized SCSE risk factors to estimate market value changes, enabling consistent 
comparisons. <footnote>The strengths of the employed methodology were showcased in the following 
publication: Ruihua Qiao & Jun Yua, “Climate Transition Risk Case Study: Financial Impact Assessment 
Methodologies and Applications” (forthcoming). </footnote> The focus was on directional insights rather than 
precise quantification. 

• Scope: The analysis covered equities and corporate bonds in the trading book. To ease implementation, 
derivatives, segregated funds, and other climate-sensitive assets (e.g., FX, commodities, hedge funds, 
sovereign/municipal bonds) were excluded. 

• Balance Sheet Assumption: A static balance sheet was assumed, which doesn’t reflect the dynamic 
nature of trading books—highlighting areas for future improvement. 

Despite limitations, the exercise provided valuable institutional insights. For example, IAIGs’ treatment of 
corporate bonds clarified their exposures and improved comparability. The module also helped build capacity 
by requiring institutions to map exposures to detailed SCSE sectors, laying the foundation for more advanced 
future analyses. 
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Exposure Classification 
Many key findings stemmed from the analysis of Transition-Vulnerable Sectors (TVS)—fossil fuels, energy-
intensive industries, agriculture and forestry, and air and other transportation. These sectors face elevated 
transition risks and are prominent in institutional portfolios. Sectors likely to benefit or remain largely unaffected—
such as renewable energy, hydroelectricity, electricity distribution, rail transport, and other industries—were 
excluded. TVS were central to the assessment due to their heightened exposure to climate-related transition 
impacts. 

Credit Risk Outcomes 
The credit risk module covered $3.5 trillion in exposures across 150+ institutions, capturing 29% of total balance 
sheet assets across all participating financial institutions (FI). 

TVS accounted for roughly 17% of the total in-scope portfolio across participating institutions. While exposure 
levels varied, TVS remained a significant component of most portfolios. Notably, these exposures often had 
longer maturities—an important consideration given the exercise’s static balance sheet assumption. This 
suggests that the financial system remains exposed to TVS over time, and that divesting or rebalancing these 
positions would likely be both operationally complex and financially costly. 

A delayed transition leads to significantly higher costs than an orderly, early transition. Over the long term, lifetime 
losses were 43% higher in the delayed scenario, reflecting the financial impact of postponing action (see Figure 
11). This is due to the need for more abrupt and costly adjustments to meet the same climate targets in a shorter 
timeframe.  

Figure 11 – Lifetime losses from delayed vs immediate transition 
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The impact of transition risk varies across institutions, driven by differences in portfolio composition and exposure 
to TVS.  

Transition effects are also uneven across sectors. Each sector’s vulnerability depends on its exposure to 
transition risks and its ability to adapt. Most of the increase in lifetime losses came from TVS, with the fossil fuel 
sector alone accounting for 83% of the total increase—despite representing just 7% of total exposures (see 
Figure 12). 

Figure 12 – Exposure decomposition and decomposition of increased losses by year 2045 as a result of 
delayed transition 

   

 

  

Decomposition of increased losses by year 2045 
as a result of delayed transitionExposure Decomposition
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Box 3: Interpreting Transition Results 
The SCSE exercise provided a valuable foundation for assessing climate transition risks, but several 
methodological and design limitations suggest that the estimated losses likely understate the potential impacts 
of the underlying scenarios.  

First, the scope of the analysis was restricted. Smaller exposures (below $1.5 million), sovereign bonds, loans 
to households which could be negatively affected by the transition, and other potentially sensitive assets were 
excluded, despite their materiality in some portfolios. 

Second, the use of a static balance sheet assumption fails to reflect the dynamic nature of financial institutions’ 
portfolios, particularly in trading books. This simplification overlooks how institutions might respond to evolving 
market conditions and significantly reduces the likelihood of fire-sale and other indirect impacts that have the 
potential of generating systemic risks. 

Finally, the exercise focused solely on first-order transition impacts and did not account for physical climate 
risks or systemic second-order effects. These omissions are critical, especially in delayed transition scenarios 
where physical risks intensify. The interconnectedness of the financial system means that shocks can 
propagate widely, amplifying vulnerabilities. 

Taken together, these constraints imply that the credit losses reported in the exercise likely represent a lower 
bound. A more complete and dynamic analysis would likely reveal greater potential losses and more nuanced 
risk exposures across institutions and sectors. 

 

Next Steps for Financial Institutions 
The SCSE exercise provided a foundational assessment of climate transition risks, offering institutions valuable 
insights into their exposures and relative positioning. Bilateral sharing of results enabled benchmarking against 
peers and supported internal capacity-building efforts. However, to move from foundational analysis to robust 
climate risk management, institutions are encouraged to enhance their methodologies and expand the scope of 
their assessments. 

A key priority is refining exposure classification. Institutions should move beyond sector-level proxies and begin 
incorporating counterparty and asset-level emissions data to better capture transition risk. Strengthening scenario 
analysis capabilities—particularly by integrating credit and market risk perspectives—will also be essential for 
developing a more holistic view of climate-related vulnerabilities. 

Expanding the scope of instruments included in climate risk assessments is another critical step. Derivatives, 
sovereign bonds, and other currently excluded exposures may carry significant transition risk and should be 
incorporated to improve completeness. Institutions are also encouraged to engage in system-wide stress testing 
that accounts for second-order effects and macro-financial feedback loops, which are currently underrepresented 
in most analyses. 

By addressing these limitations, institutions can move toward more comprehensive and realistic assessments of 
climate transition risk—ultimately improving resilience and preparedness in the face of accelerating climate policy 
and market shifts. 
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Appendix Transition risk methodology 
The transition risk module considered three different scenarios, each of which captures different degrees of 
transition risks, namely, Below 2℃ immediate, Below 2℃ delayed scenario, and Net-zero 2050, to create SCSE 
climate factors. To develop the risk factors for each of these scenarios, we benchmarked these scenarios against 
a current policy scenario, which is the baseline scenario consistent with global climate policies currently in place. 
The SCSE did not require participants to work directly with climate scenarios. Instead, they applied the SCSE 
prescribed risk factors to their own internal assessments. In this appendix, we present an overview of how these 
factors were created. 

OSFI and the AMF developed the SCSE transition risk factors using two independent but complementary 
implementations of scenario narratives. The following provides a high-level overview of the methodology. Figure 
13 presents a conceptual illustration of these implementations. 

Figure 13 – Illustration of risk factor calculation methodology and input streams 

  

 

1. NGFS Scenarios Implementation: For this implementation, we used scenario data developed by the 
Network for the Greening of the Financial System (NGFS), the international standard setter for climate 
scenario data—specifically, the NGFS Phase III scenarios. We utilized the macroeconomic narratives from 
these scenarios through two Integrated Assessment Models (IAMs): the Global Change Analysis Model 
(GCAM) and the Regional Model of Investments and Development (REMIND). GCAM was selected for its 
industrial granularity which made it a suitable model for SCSE, while REMIND was incorporated to enhance 
the integrity of the results and mitigate any shortcomings in the GCAM outputs. 

  

https://data.ece.iiasa.ac.at/ngfs-phase-3/
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These scenarios were used to project cash flows and default frequencies for a sample of more than 36,000 
publicly traded entities worldwide for the interval of 2025 to 2050. To achieve this, we leveraged Moody’s 
solution to generate forward-looking estimates for each entity. 

Subsequently, after labeling the sample according to SCSE’s industry and regional classifications, OSFI 
conducted statistical modeling to capture observed forecasts to create adjustment factors tailored to each 
industry, region, and credit quality bucket. These models were developed using generally accepted statistical 
inference methods—regression analysis for credit adjustments and credibility analysis for market shocks. 
These models were rigorously tested and demonstrated adequate performance. 

2. MIT/Bank of Canada Scenarios Implementation: This approach used transition scenarios developed by 
the Bank of Canada and MIT, tailored to the Canadian economy via the EPPA model. It builds on the 2021 
BoC–OSFI Climate Scenario Pilot with updated data. Credit adjustments were derived using Merton-style 
models, calibrated with climate-related PDs from pilot participants26. These models transformed baseline 
PDs into scenario-adjusted values, applied to the updated BoC scenarios. 

For each underlying transition scenario, the difference between the outputs of each implementation and those 
associated with the baseline scenario (i.e., current policies) resulted in a set of climate adjustment factors for each 
implementation. These adjustments, calculated for each industry sector and region, were further benchmarked 
against the narratives of the underlying scenarios, emissions data by sector and region, and the corresponding 
adjustments from the other implementation. 

A cross-review was also conducted to ensure that the adjustments across different sectors and jurisdictions were 
relatively consistent and reasonable. The resulting adjustments for the 2025–2050 period was adopted as the 
SCSE adjustment factors and shared with participants. 

 

 
26 See Hosseini, Hossein et al., Assessing Climate-Related Financial Risk: Guide to Implementation of Methods, Bank of Canada Staff Paper 

(2022). 

https://www.bankofcanada.ca/2022/01/climate-transition-scenario-data/
https://www.bankofcanada.ca/2022/01/climate-transition-scenario-data/
https://www.bankofcanada.ca/2022/01/technical-report-120/
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