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Realizing Resilient Buildings: project overview

• Goal: Contribute to improved safety and resilience of new and 
existing buildings in the face of climate change and earthquakes.

• Project Purpose: Identify key barriers that make it harder to 
increase the resilience of new and existing buildings in B.C. and 
identify the key enablers needed to overcome the challenges.

• Project Deliverables:
• Discussion Paper: Realizing Resilient Building in B.C.
• Toolkit for Local Governments



R2B project team

• Consulting team:

                                             Gary Penway Consulting

• Funded and led by:



Part 1: What are resilient buildings?

Realizing Resilient Buildings in BC



Climate resilience

“All of us living in Canada, our communities, and the natural environment are 
resilient in the face of a changing climate. Our collective adaptation actions 
enhance our well-being and safety, promote justice, equity, and reconciliation 
with Indigenous Peoples, and secure a thriving natural environment and 
economy for future generations.” 



R2B context: a resilient building…

• Enables people to care for themselves, their neighbours and communities in the face of adversity

• Protects people from the elements in comfort and security now and for future generations

• Has longevity, is safer, more durable and livable, and protects public and private investments



Scope: hazards considered



Many factors determine the impacts felt



Examples of impacts related to buildings

Building structure and sites Building systems Building occupants



Climate-sensitive health risks for building occupants

Climate change

Exposure               +           Vulnerability factors
• Extreme weather
• Heat stress
• Air quality

• Geography
• Demographics
• Health status
• Socioeconomic factors

Source: Adapted from World Health Organization



Resilient buildings are safer buildings

Source: BC CDC Source: Health Canada



Resilient buildings are also zero carbon



Resilient buildings help improve equity

• “As we build systems and solutions that are more climate resilient, we have the 
opportunity to address systemic inequities that make people vulnerable.” 

(Government of Canada. 2022. Draft National Adaptation Strategy.)

Source: Global Resilience Partnership



Resilient buildings are more cost effective over time

Source: Canadian Climate Institute, Damage Control: 
Reducing the costs of climate impacts in Canada



Multiple objectives, many co-benefits

Affordable

Accessible

Support 
Health and 
Wellness 

Complete 
Communities

Zero 
Carbon

Co-benefits
• Healthier, safer indoor 

environments
• Vegetation and trees have 

multiple benefits including 
reducing stress

• Improved social connections, 
improved sense of belonging and 
wellbeing

• Areas of refuge translate across 
hazards

• Renewable energy sources 
provide redundancy

Objectives



Alignment with zero-emission buildings



Resilience strategies: growing list of resources



Your thoughts

• What hazards are you seeing in your communities? How do those impact 
buildings and their occupants?



Part 2: Barriers and enablers

Discussion Paper: Realizing Resilient Buildings in BC



Overview:
primary 
barriers

Technical Training and Capacity Political and Regulatory

Economic and Financial Social and Informational



Barrier example: housing typologies

• [TBD – with Vienna House image]



Primary enablers

• Data and information: Understand, identify, disclose, 
communicate

• Awareness and capacity: Expand labour, industry, owner and 
government capacity on resilience

• Policy development: Build market demand for resilient 
buildings

• Financial mechanisms: Improve investment and financing 
opportunities

• Social capacity: Integrate social resilience into building design, 
retrofits, programming



Recommendation highlights

Understand, Identify, Disclose and Communicate Risk 

Public hazard data repository and guidance for disclosure

Expand forensic accounting of hazard events

Resilience rating system for buildings

Expand Labour, Industry, Owner and Government Capacity on Resilience 

Raise awareness on benefits of integrating resilience and net-zero building actions

Enhance recruitment, retention and skill development in the construction sector

Ensure climate risk and adaptation in professional competencies and development

Build Market Demand for Resilient Buildings

Demonstrate leadership in public sector buildings

Establish guidance and resources for community retrofit programs

Support innovative material and technologies



Recommendation highlights continued…

Improve Investment and Financing Opportunities

Expand existing government financial support to include resilience

Increase building-owner access to capital for resilience enhancing investments

Develop and communicate a method for resilient cost-benefit analysis

Integrate Social Resilience Into Building Design, Retrofit and Programming

Develop and test innovation in design for social resilience

Establish social resilience indicators to inform planning

Resource program supporting social resilience in multi-unit buildings 



Implementation will involve many actors



Your thoughts

• Do these barriers and enablers resonate with your experience?
• What else would you highlight?



Part 3: Toolkit for Local Governments

Realizing Resilient Buildings in BC



A toolkit for local governments

• Audience: BC regional and municipal governments
• Purpose: Build capacity of staff and elected officials on climate resilience in 

the building sector
• Focus: Preparedness and risk mitigation at building & site scale

What is the 
hazard threat 
and how is it 

changing?

Design 
features that 

improve 
resilience

Local gov’t 
strategies and 

tools for 
implementation

Equity 
Considerations



Extreme heat



Flooding: coastal, river, lake

Source: NYC Design Guidelines

• Living spaces and 
major electrical above 
Flood Construction 
Level (FCL)

• Setbacks from natural 
bodies of water

• Wet and dry 
floodproofing 
(waterproof drywall, 
mould-resistant 
flooring, sealing the 
exterior)

• Flexible first floor uses



Flooding: pluvial

Source: Institute 
for Catastrophic 
Loss Reduction



Wildfire



Storms and power outages

Source: ICLR, Wind



Drought and short-term water shortage



Key areas for local governments 

Building Height and Roofs Gross Floor Area 
Site Coverage, Setbacks, 

Balconies, Noise

Landscaping 
Trees and 

Water

Form and 
Character 
Guidelines



Example: building height and roofs

• Mechanical equipment and emergency back-up 
power may be located on the roof

• As FCLs increase, height relaxations may be needed 
(no habitable space below FCL)

• Roof pitch and setbacks from edge and ridge may 
limit effectiveness of solar panels

• Green roofs provide initial stormwater mgt.
• Include future wind and snow loads in roof design



Example: site coverage, setbacks, balconies, noise

• Allow heat pumps in setback areas, on private 
decks or balconies

• Allow on-site stormwater detention tanks, rain 
gardens and other stormwater management 
features

• Review noise bylaws to ensure they don’t 
preclude heat pumps

• Consider structure configuration, density and 
proximity to treed areas to minimize wildfire 
risk 



Example: landscaping, trees and water

• Use vegetation to mitigate urban heat island 
effect, provide shading to lower building 
storeys, provide outdoor respite areas

• Maintain buffers between trees and 
subdivisions in potential wildfire areas

• Establish policies for greywater surface 
discharge for irrigation to reduce impacts of 
drought



Your thoughts

• How do you think local governments can influence having more resilient new 
buildings?



Thank you!

Send me an email if you’d like to be updated 
when the report and guidebook are released:

Cariad Garratt, Principal
Pinna Sustainability Inc.

cgarratt@pinna.ca

mailto:cgarratt@pinna.ca


Thank you!

Realizing Resilient Buildings in BC


