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Climate Informed Asset Management

Capital Programming Stream
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Budgetary Impacts of Climate Change on Public Infrastructure

“The FAO projects that in the absence of 
adaptation, changing climate hazards will 

add $4.1B/yr on average to the cost of 
maintaining the $708 billion portfolio of 

existing public infrastructure in a medium 
emissions scenario. This represents a 16% 

increase..”

Ontario’s 444 municipalities own 71% 

($506 billion) of the public infrastructure 

portfolio in the CIPI project’s scope.
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Implications for Public Infrastructure 

• Climate hazards are accelerating 
asset deterioration

• Need for more frequent 
rehabilitations 

• Earlier renewals

• Spending for more operations 
and maintenance (O&M) 
activities

• Overflows

• Road closures

• Increased cooling demand

• Water supply shortages

• Pavement softening

• Frozen pipes

• Pavement cracking

• Salt corrosion 

• Power outages

• Roof damage

• Debris blocking SWM
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O.Reg 588/17 - Climate Change Requirements 

Section 3(1) 5, the Strategic Asset Management Policy States:
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Client Request
How do we really understand the cost of climate change on our infrastructure?

Cost of Climate 
Impacts on 

Infrastructure

Cost of Adaptation 
Options

Implementation 
Options 
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Climate-Informed Asset Management Framework
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Climate Hazard Identification & Analysis

Objective: Understand current and future climate risks affecting 

infrastructure

• Use local climate projections (e.g., extreme rainfall, 

heatwaves, drought, freeze-thaw)

• Analyze hazard likelihood and intensity for different future 

time periods (2050s & 2080s).

• Apply multi-model datasets to capture full range of risk 

scenarios (mid and high emission scenarios)
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Impact Assessment

Objective: Assess how climate-related events impact assets

• Evaluate how identified hazards affect asset lifecycle 

and performance

• Assess potential service level disruptions and condition 

deterioration

• Identify vulnerabilities across asset classes (e.g., roads, 

water, facilities)

• Establish baseline for climate sensitivity of infrastructure 

systems 
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Adaptation & Emergency Planning

Objective: Plan for resilience and response

• Assign appropriate adaptation strategies (e.g., 

upgrades, design changes)

• Develop or refine emergency response procedures 

where adaptation isn’t feasible

• Integrate climate considerations into maintenance 

planning

• Ensure continuity of service and community safety 

under stress scenarios
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Financial & Risk Analysis

Objective: Model costs and benefits of action vs inaction

• Quantify long-term asset performance under 

future climates

• Calculate avoided costs from adaptation vs. the 

status quo

• Evaluate financial risks, service disruption costs, 

and risk reduction benefits

• Use decision-support modeling tools (DSS) to 

guide planning



london.ca

Prioritization & Implementation

Objective: Drive climate-smart investment decisions

• Prioritize adaptation actions based on risk reduction and 

cost-effectiveness

• Align strategies with enterprise asset management 

systems

• Integrate into long-range capital planning and budget 

cycles

• Advance projects that optimize lifecycle costs and 

community resilience
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Climate Hazard Identification
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Documenting Climate Impacts
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Adaptation Options & ERPs

Roof

• Green roof

• Blue roof

• Upsizing 
downspouts/
drainage

Road

• Heat resilient 
road mix

• Permeable 
mixes

Parking lot

• Sunshades

• Solar panel 
shades 

Options: Grey, Green, Blue, Hybrid
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Quantifying Climate Change
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Example

Status Quo

ESL: 25 years, $5M

Spend over 100 years= $20M

With Climate Impacts

Reduced ESL 20 years, $5M

Spend over 100 years=$25M

Cost of Climate Change= $5M
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Case Study – Scenario Modelling

Extreme Rain

IMPACT: 

Water pooling on roofs causing 
leaks & damage.

Adaptation Strategy 2

Install green roof 
system

Adaptation Cost= $460/m2

Adapted Asset Lifecycle= 
2*current lifecycle

Adaptation Strategy 1

Install smart blue 
roof system

Adaptation Cost= 
$365/m2

Adapted Asset 
Lifecycle= 1.5*current 
lifecycle
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Additional Modeling Inputs

• Incorporating climate risk and dollar/risk reduction

• % of assets expected to not meet LoS (didn’t assume every 
hazard meant the failure of all assets)
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Prioritization

Compare of the 
cost of different 

adaptation 
strategies

Understand where 
adaptation gives 
the biggest return 
on risk reduction

Visually map 
facilities against 
climate hazards
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Climate-Informed Asset Management Framework
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Thank You 
Questions?

Shelley Hazen

Climate Change Specialist/Practice Lead

shazen@geiconsultants.com
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