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Figure 1: Mapping climate-risk in Ontario.
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All across the globe, real estate is being impacted by climate change. Ontario, Canada is no
exception. Ontario has suﬀered significant catastrophic event impacts to public, private and
institutional property due to a measurable increase in climate ‘weirding’ events. The impacts to
devaluation and loss of use are significant. Climate-risk aﬀects loss of property use and
property devaluation across asset classes. The property owner has the most to lose when
individual asset (home) value losses coupled with community and neighbourhood level quality
of life impacts result in repetitional stigma. The loss impacts are compounded by loss of
regional economic productivity and significant recovery costs (Chopik, 2019).

Figure 2: Lines (57° 59 ́ N, 7° 16 ́ W) by Finnish artists Pekka Niittyvirta & Timo Aho, “The
installation explores the catastrophic impact of our relationship with nature and its long-term
eﬀects,” “The work provokes a dialogue on how the rising sea levels will aﬀect coastal areas,
its inhabitants and land usage in the future.”
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This study focused on exploring multiple climate-risks for Ontario’s real estate sector. The
analysis of insurance data, as well as academic, scientific, geologic, and meteorological data,
found that the Ontario real estate market is exposed to myriad climate-related risks. Expert
interviews revealed that the marketplace is not accounting for the impact of climate change on
real estate valuation. Obstacles related to availability of climate-risk data, and the dynamic
nature of the climate-risk are factors in market awareness and response. In addition, the
governments, associations, and public agencies which create and support industry policy and
standards, appear to be slow in recognizing the threat and initiate remedies.
Expert interviews and data analysis reveal the need for a transformative powerful and urgent
call to action for the Ontario real estate industry, municipalities, financial institutions and
regional government to address the impacts of extreme weather events and promote
resilience. The consensus of the experts was that transitioning to the emerging future would
require that each stakeholder group, including communities and citizens contribute to cocreating solutions, specific to the regional context. Those solutions would consider, in addition
to impacts on property values, strategies for enabling citizen well being, addressing social
inequities, resilience strategies and building community.
The findings of this study oﬀer a compelling framework for property owners, and managers to
assess risk, prioritize asset protection and adopt systemic strategies to be fit for the future.

Leading From The Future

Pathways for Resilience in Ontario

5

Sustainable Buildings Canada

1.0 Background

The scientific consensus is that climate change will be the defining global problem of the 21st
century. The impacts of climate change are most prevalent in the real estate sector which is at
the centre of our economy and quality of life. The buildings where we live and work and the
infrastructure that connects them are vulnerable to climate-risk.
The report commissioned by Environment and Climate Change Canada, Canada’s Changing
Climate Changing Report states that Canada is warming twice as fast as the rest of the planet.
The report indicates that:
• The environmental crisis is just beginning; widespread warming is projected to intensify
precipitation patterns and result in meteorologic volatility (“climate weirding”)
• Extreme hot temperatures and heat waves will become more frequent and more intense and
will contribute to a strain on energy systems, increased drought and create wildlife risks
• More intense rainfalls will increase urban flood risks
• Annual and winter precipitation is projected to increase in all regions
• Stronger winds will increase coastal and lake line erosion, and intensify lake surge

The changing dynamics of our weather, coupled with the complexity and concentration of
susceptible buildings and infrastructure increases the likelihood of larger, costlier disasters.

• Toronto’s population is projected to rise from 2.96 million in 2018 to 4.27 million in 2046, an
increase of 44.5 per cent.
• In 2016, natural catastrophes accounted for 45% of the $3.1 billion in Canadian insurance
property claims.
• According to the United Nations Environment Program, buildings and their construction
together account for 36% of global energy use and 39% of energy-related carbon dioxide
emissions.
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The Canadian expert panel on Climate Change Risks and Adaptation in 2018 identified
Canada’s physical infrastructure systems as a leading vulnerability for climate related
impacts.
Failing to plan for property use loss from extreme weather events will generate declines in
property values, result in higher property insurance policies, render some buildings
uninsurable, disrupt commercial operations, disrupt employees’ access to and from their
workplaces and homes, challenge the operations of essential services, impact public
transportation systems and threaten the health and safety of citizens and their communities.
How is Canada’s commercial real estate industry helping to solve and respond to the
“climate change emergency” ?
From the literature and through the lenses of subject matter experts (SMEs), this study
undertook to explore:
The impacts of extreme weather events in Ontario, Canada on property values
How stakeholders in the Ontario real estate sector were addressing the threats and challenges
from climate change
Best practices for preparedness and resilience strategies for communities
The business case for mitigation in the built environment
A framework for enabling systemic remedies and innovation
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1.1 Methodology

Design research methods were used to create a framework for analysis, interview synthesis,
data mapping, stakeholder mapping and solution analysis. Phases of discovery and distillation
were used to guide synthesis of uncovered complexity.
Experts from a variety of industry sectors were interviewed to gain insights into perceptions,
trends and actions. Interviews were conducted with leaders from: academia, insurance,
municipalities, engineering, commercial real estate, industry association.
Interviews were then synthesized and analyzed in order to create a framework for
understanding the industry and government perspectives related to climate risk in the built
environment.
In order to establish an understanding of the risk categories and risk locational vectors, data
from a variety of sources were mapped for Ontario with visual representation of geographic
scan, meteorologic events, insurance industry data, and academic research.
A complete visualization of the discoveries can be found in giga-map format, and are
represented through out this site paper.
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2.0 Key Findings

The research findings point to the need for a radical transformation in mindsets and behaviours
by the real estate sector, as well as adjacent and supporting industries, to embrace an
integrated, systemic approach to narrow the gap between the upward trend of climate risk
impacts and adaptation rate. Underscored by appreciation of the interdependencies and the
benefits of co-creation of solutions, an aggressive and robust transition into resilience will be
needed to protect property values, address social inequities, enable innovation and facilitate
the creation of the future Canadian Real Estate Marketplace that we want.

REAL ESTATE ASSET VALUE PROTECTION
UNITING MOTIVE TO CLIMATE
RESILIENCE

Figure 3: The Opportunity Gap; the rate of resilience investment (adaptation) does not
match pace with climate risk impacts.
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2.1 Impacts on Valuation after Catastrophic Events

Real estate properties and land use planning is and will continue to be impacted by climate
change.
Catastrophic property and infrastructure damage from climate hazards aﬀects real estate
viability by reduced use, significant recovery costs, loss of, or increased costs of insurance and
decreased or highly regulated financing options.
Hedonic-regression property valuation studies across the continent demonstrated that
properties that have known risk, sell at a discount.
Additional hedonic studies have shown that marketplaces which have experienced
unprecedented catastrophic damages have suﬀered loss of market value related to - lower
usage, loss of amenity, stigma and uninsured value depreciation. An example of property value
loss is the impact in 2013 of the Bow River flood in Calgary. In extreme circumstances when a
property is insuﬃciently insured or the site suﬀers permanent usability loss, the property can
completely lose its market value.
Climate risk disclosure presents a paradox of valuation. There is potential liability for releasing
climate risk data as well as not disclosing material risk.
Predictive risk data is diﬃcult to access and understand which makes assessing valuation from
climate risk exposure diﬃcult.
In the event of a catastrophic event, the property owner has the most vulnerability in terms of
loss of property value, income and quality of life.
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2.2 Experts Call for Increasing Preparedness
The research team conducted interviews with experts representing diﬀerent commercial real
estate stakeholder groups to capture their insights on prevailing world views and deficiencies
not being addressed, as well as, identifying proactive activities that would enable preparedness
and resilience.
Our experts agreed there are opportunities for the private and public sector to assume
leadership position by collaborating and sharing information to facilitate the emergence of
innovative solutions that would enable every stakeholder group in the commercial real estate
sector to make informed decisions and flourish.

Figure 4: Expert interviews oﬀer a constellation of interconnected insights.
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2.3 Opportunities for Change
Each expert, given their area of expertise, provided assessments on current conditions and
opportunities for the sector to address the complex issues of climate impact. The insights have
been synthesized into four main categories of opportunities:
A.

Open-Source Risk Analysis

Establishing new channels to access, share and distribute up to date, open source data on
regional risks are needed. Understanding all climate related risk, and to conduct analyses to
determine areas of low, medium and high risk. In the areas that are medium to high risk,
stakeholders should be planning for deployment of mitigation and preparedness eﬀorts.
“Stakeholders don’t have the necessary information to determine risk exposure. There is a
need to find ways to get risk information more publicly available to inform decisions and
actions.”
B.

Collaborative Governance

New forms of leadership are needed which foster collaboration between all stakeholder groups
with clear commitments and action plans for addressing climate threats.
“There is the opportunity for determining and disclosing risk valuation from partnerships
between diﬀerent levels of government which in the Ontario context would involve the
conservation authorities, the province, diﬀerent municipalities. Building codes need to be
upgraded to oﬀset risks to ensure that homes and commercial properties are sustainable.”

C.

Disclosure

Implementation and disclosure of standard risk metrics are needed to protect real estate
investors. Despite rules set out by the Canadian Securities Administrators and the Ontario
Superintendent of Financial Institutions to declare disclosure of climate risk, the lack of
disclosure of climate related risk is a major threat to the financial system which has trillions of
dollars at stake. Building owners and anyone involved in the purchase transaction have a duty
to disclose material risk.
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“There is a need to improve governance and strengthen disclosure.”
D.

Reimagining Strategies

The realization of the threat is not suﬃcient and the drivers associated with the threat are not
suﬃcient. It will be a combination of factors that will drive preparedness. A comprehensive
systemic review of social, environmental and economic dynamics with committed attention to
resolving social inequalities is required for communities to manage multi-faceted disruptions
generated from climate change events.
Ultimately movement to passive technologies and regenerative green infrastructure will be
required as even the vast majority of new buildings are inadequate to respond to the urgency
that climate change presents.
There has to be a collaborative way for sharing data on ECG emissions, disclosure of high
emission zones, opportunities for energy eﬃciency and building retrofits which lower carbon
emissions to forward mitigation eﬀorts, as well as adaptation.
“People were not convinced of a substantially high probability, repeatable event and have not
made eﬀorts to determine whether there could be an impact on property valuation. The
transitional risk has not been accounted for in real estate valuation.”
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3.0 Catalysts for Change
Given the scientific evidence that the impacts of extreme weather events are trending higher
and the beliefs of experts that some stakeholders are not adequately addressing the threats,
what could be eﬀective incentives to take action?
The experts suggested that possible catalysts for taking meaningful action include:
• Legal action for lack of risk disclosure
• Requirements for a minimum level of environmental assessment for pension funds
• Increasing pressure from the Task Force for Financial Disclosure, Canada’s Expert Panel on
Sustainable Finance and Canadian securities administrators under Guidelines 51-333 to
disclose risk exposure
• A blend of staring down higher deductibles and higher insurance premiums after making
multiple claims from catastrophic events
• Understanding the eﬀect of downtime for business operations when buildings are
inaccessible, as a means of understanding the value of investment
• Understanding the need for practical resilience plans, in addition to emergency preparedness
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4.0 Strategies for Onsite Preparedness
There are measures that building owners, building developers, business owners, municipalities,
institutions and citizen groups can devise to prepare and respond to emergency events which
specifically reflect their circumstances.

4.1 Preparedness Plans and Procedures Guidelines
!

An onsite vulnerability assessment of the potential for a building to experience flooding

!

Mechanisms in place to lower the probability of flooding occurring

!

Tenants who have the knowledge to proactively make investments to lower damages
from floods

!

Emergency plans in place that include responses to flooding events

!

Practice drills

!

Funding allocated specifically for emergency events

!

Robust communications systems between building management and tenants in the
event of an emergency

!

Emergency centres, separate from the building itself

!

Emergency contracts in place with suppliers who will prioritize responding to the needs
of their building

!

Emergency telephone numbers for risk personnel

!

Recovery resources, including cash on hand for incidental items
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4.2 Onsite Equipment and Supplies
!

Critical equipment and supplies on site to deal with an emergency

!

Portable flood barriers and sandbags ready for deployment

!

Back up power generation and emergency lighting

!

Water sensors on elevators

!

Backwater valves in place

!

Hazardous materials stored out of harm’s way

4.3 Major Telecommunications Retrofits
!

Install flood resilient equipment

!

Ensure flood protected server rooms

!

Protect high voltage and telecommunications rooms

!

Ensure electrical circuits are isolated

!

Ensure electrical panels have wi-fi enabled breakers that allow for remote shut-oﬀ

5.0 Strategies for Resilience in Communities
To quote one of our interviewees, “You’re only as resilient as your weakest link.” The built
environment and their communities can attain resilience by the collective eﬀorts of informed
stakeholders, who, with a systems lens, make prudent judgments that include forward looking
investments and strategies. Each community will have its own pathway.
The Urban Land Institute, based in Washington, D.C published - Ten Principles for Building
Resilience (2018) as a guideline for facilitating community resilience. This resource oﬀers a
framework for looking at community systems and collaboratively responding to risks.
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5.1 Ten Principles for Building Resilience in
Communities
1. Understand vulnerabilities - how shocks and stresses increase risks
2. Strengthen job and housing opportunities - cities with a diverse jobs and housing
choices are more resilient and better prepared for extreme events
3. Promote equity - pursuing equity builds stronger communities and supports the most
vulnerable
4. Leveraging community assets will enable communities to rebound
5. Redefine how and where to build - resilience involves identifying and investing in places
and infrastructure that are the most likely to endure
6. Build the business case - strategies that prepare for and mitigate climate-related risks
can create value and provide a strong return on investment
7. Calculate the cost of inaction - recent extreme weather events suggest that the costs of
not investing in resilience and risk reduction are dramatically increasing.
8. Design with natural systems - designing resilience relies upon an understanding of the
function and geography of natural systems and how they can help strengthen
manmade systems and communities
9. Maximize co-benefits- risk reduction initiatives and infrastructure can also include
elements that enhance quality of life and economic development potential
10. Harness innovation and technology - innovation related to infrastructure, mobility, data,
and information tracking can improve response to crisis and strengthen resilience for
the long term
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6.0 The Business Case - Mitigation Saves Money
Making the business case for adopting emergency preparedness plans and making mitigation
investments should be a powerful determinant for taking action to protect against declines in
property values, stabilize business activity, prevent degradation of infrastructure systems and
ensure each citizen’s safety and wellbeing.
In January 2019, the National Building Sciences Institute, based in Washington, D.C.,
issued the Natural Hazard Mitigation Saves: 2018 Interim Report which highlighted the
significant savings resulting from implementing mitigation strategies to address climate
hazards. (https://cdn.ymaws.com/www.nibs.org/resource/resmgr/mmc/
NIBS_MSv2-2018_Interim-Repor.pdf )
The report indicated that there was an overall cost savings of $4 for every dollar spent on
mitigation from investments that exceeded select provisions of the 2015 International
Residential Code (IRC) and the International Building Code (IBC), the model of building codes
developed by the International Code Council (also known as the I-Codes).
The savings were calculated by the benefit cost ratio (BCR). The benefit cost ratio is the ratio of
the benefits of a project or proposal, expressed in monetary terms, relative to its costs, also
expressed in monetary terms. Calculated as the discounted value of incremental benefits
divided by the discounted value of incremental costs. The study used 2% as the discount rate.
The report indicated other benefits from mitigation investments which included lowered:
!

Rates of future deaths, nonfatal injuries, and PTSD

!

Repair costs for damaged buildings and contents

!

Sheltering costs for displaced households

!

Loss of revenue and other business-interruption costs to businesses whose property is
damaged

!

Loss of economic activity in the broader community

!

Loss of service to the community when fire stations, hospitals, and other public
buildings are damaged

!

Insurance costs other than insurance claims

!

Costs for urban search and rescue
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7.0 Regional Systems Consideration
Adapting to the dynamic impacts experienced by the built environment, businesses, essential
services, communities and their citizens from extreme weather events and changing climate
should be addressed with a regional systems strategy. This systems understanding begins with
assessment of risk vectors across a variety of categories of risk in order to understand external
meteorologic and geologic risk.

TORNADO

DROUGHT

SEA LEVEL
RISE

FLOOD WATCH
& LAKE SURGE

WILDFIRE

Figure 5: Mapping Ontario Climate-Risk by risk type.
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Figure 6: Mapping Ontario Climate-Risk by risk type. An integrated approach. Note: high
concentrations of risk in high population areas.
Risk factors are present across the vast geography of the province. With a land mass of
1,076,395 km2, Ontario is home to Canada’s largest economy. Concern for property value
impact from hotter, wetter and wilder weather patterns will aﬀect property owners across the
region. A key insight from this data visualization is that the highest levels of risk exist in south
central Ontario, where there is a high concentration economic productivity and concentration
of high value assets.
For these areas, resilience investment at a government level is important to ensure minimal
impacts and optimal capacity to respond to intensifying weather and climate-risk. Individual
and community level resilience in at risk areas will reduce loss of use and optimize time to
recovery.
It is also worth noting that the vulnerable populations of James Bay and Hudson's Bay are
experiencing sea rise, coastal storm surge, drought, and radically shifting seasonal weather
patterns. All communities in Ontario will be aﬀected by climate-risk and its impact on property
use and property value. All property owners, and municipal and regional governments have
increasing risk.
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8.0 The Systemic Framework for Resilience
Investment
The research team developed a systems framework for real estate owners and communities
which is a playbook to: determine vulnerabilities, develop strategies for responding to
emergencies, assess course of action, fight for eﬀective resilience investment and governance,
regroup and reflect on new threats and challenges. As a wheel, it captures the iterative nature
for continual adaptation to changing conditions. (Figure 7)

Figure 7: Asset centric resilience framework for real estate value protection.
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Accept Risk - The first intervention point to realizing
resilience is embracing a mindset of change and
acceptance of the threats and by extension,
committing to becoming better informed about
specific local vulnerabilities from up to date,
comprehensive open source data.
Understand - Equipped with critical information on
the level of risk of their homes and properties, owners
can determine their priorities to minimize risk from
hazards and develop action plans by forming
ecosystems of support for emergency response and
mitigation.
Protect - Homeowners and building owners can
decide whether the value of their property, considering
the hazards, warrants additional investments in
mitigation.

Demand Change - Regulation created to
infrastructure renewal, risk exposure measures,
disclosure of risk, training of building management,
policies and procedures for emergency response, data
collection, infrastructure system management and
essential services are generated and managed by
policy decisions made by local, provincial and federal
government departments and agencies. If property
owners identify deficiencies in governance that
threaten the value of their asset, their financial security
or the well being of the community, they should
actively solicit change and investment.
Reactivate - The unpredictability of climate change
events and uncertainty about impacts, will require
continual adaptation, acquiring new knowledge, reconfiguring relationships and developing new models
of preparedness and mitigation.
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9.0 Opportunity: Measuring The Net Present Value of
Climate Risk
Available scientific and municipal infrastructure mapping an oﬀer significant risk reduction
opportunities. Access to this data can be diﬃcult to acquire and aggregate. Disclosure of this
information allows property owners and asset managers to; understand, measure, and respond
to risk, from multiple categories. The Real Estate Climate-Risk Index (Figure 8) is a mechanism
that aims to be a Walk Score for Climate Risk.

Figure 8: The Real Estate Climate-Risk Index is like a Walk Score for climate risk.
The index takes into account available data relating to risk and resilience
investment (Chopik, 2019).
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Figure 9: This expanded explanation of the Real Estate Climate-Risk Index provides a sketch of how climate-risk
can be understood by breaking down the variables that aﬀect risk. James Bay, Ontario is used as an example.
(Chopik, 2019).
There are virtually limitless variables that can have impact on the predictive impact of climate
risk on property. Generally the Real Estate Climate-Risk Index (REC Index) (Figure 9) is a
mechanism that aims to oﬀer a snapshot of climate-risk based on available data. Each
application of the REC Index will be based upon the information available at subject property
location. Where there is an absence of data the Index can provide a usable understanding of
risk.
The breakdown and detail oﬀered in Figure 9 shows some explanation of the information that
might be examined and included in a specific site evaluation. The examples used in Figure 9
are related to sea-level rise, and land subsidence in the James Bay lowlands, home to at risk
remote indigenous populations. These examples are simplified and can be made very complex
based on situational data availability.
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9.1 Case Examples of Resilience Investment Measures
by Risk Type
For the following two fictional examples, we imagine multi unit residential buildings (MURBs)
with known risk and the impact of risk reduction strategies applied as measured using the Real
Estate Climate-Risk Index. For these examples, flooding and heat are the risk types. It is
important to note that the climate-risk impact of resilience can only be assessed in comparison
to the value of the elimination of risk. There are however, benefits that may be experienced and
monetized in the value of use that could be measured in terms of quality of life of residents,
potential for additional rent and lower cost of operation from reduced cost of insurance,
maintenance and repair.
For the flood risk scenario (Figure 11, Page 26) there are a multitude of complicating factors
that are outside of the simple data examples oﬀered. The same is true of the heat-risk,
heatwave example shown (Figure 10, Page 25). These examples are oﬀered to show an
understandable disparity of loss of use impacts based upon investment in resilience Further
the examples oﬀer a picture of climate-risk and cost justification for investment in asset
protection.
The REC Index oﬀers a framework mechanism to measure the potential avoidable losses, and
investment justifications for resilience. As increasing volumes and sources of data become
available the REC Index will oﬀer a more complex and comprehensive means of understanding
the net present value real estate related climate-risk. This example oﬀers an idea of how the
REC Index can help building owners and municipalities understand climate-risk and prioritize
investment. Complex data sets can be integrated into the REC Index based on available data
from sources such as the Actuaries Climate Index, municipal infrastructure data, conservation
authority flood data, local power distribution companies information, and the scientific
community.
The REC Index is a tool which can be used in conjunction with the Systemic Resilience
Framework illustrated in Figure 7 on pages 21 and 22. This combination of tools oﬀer an
approach to consider when evaluating priority risk reduction and investment areas, and to
evaluate and enact asset protection strategies. This approach can be applied based on
available information, and oﬀers a framework for informed resilience investment no matter how
much or little data is available.
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Figure 10: Applying the Real Estate Climate-Risk Index for heatwave - understanding a simple fictional example of Climate-Risk applied
to an original condition status quo building compared with an optimally improved building with fully engaged government at all levels.
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Figure 11: Applying the Real Estate Climate-Risk Index to flooding - understanding a simple fictional example of Climate-Risk applied
to an original condition status quo building compared with an optimally improved building with fully engaged government at all levels.
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10.0 Summary
While the principal focus of this study was to explore the impacts of extreme weather events
on property values, the findings reveal the complex ecosystem of economic, political,
environmental, financial and social interdependencies whose relationships will determine
whether we can realize a future where everyone can prosper and flourish.
The science indicates that we’re only just beginning to witness and experience extreme
weather events. The consensus from the experts are that there is an enormous gap in eﬀorts to
adapt to weather related disruptions. How will we, as a society, become future-fit?
The suggestions from the experts on “jobs to be done”
1. Demand disclosure of available data for property protection and vulnerability
2. Building owners developing preparedness plans
3. Municipalities sharing risk information
4. New buildings with the structural integrity to withstand future catastrophic events
5. Investments in mitigation projects
6. Forming interdisciplinary teams of oﬃcials and citizens to address vulnerabilities
7. Enforcing requirements for risk disclosure
8. Educating and training stakeholders on critical emergency preparedness and mitigation
information
The economy and lifestyle of Ontarian's under threat and will be continually evolving in
response to extreme events and ecological changes. How will the real estate sector adapt and
transition successfully to the emerging future?
The research and insights from the experts point to the need for embracing forward thinking
mindsets and behaviours that will transform and reimagine leadership where every stakeholder
group is well informed and contributes to resolving problems. An important features of market
response include platforms where open source data is shared, where community building is a
priority in the response, where social inequities are addressed and where decisions are driven
by values based on empathy, diversity, generosity, trust, transparency and fairness.
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