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…shaping building practices?

Here’s the agenda for this morning:

1. Understanding how the climate crisis is changing our building practice
a. Operational and “embodied” carbon
b. Full lifecycle planning
c. Adaptation

2. What can you expect? 5 takeaways for roofs 



Let’s discuss the climate crisis



We are moving into 
uncharted territory 
with climate change. 

The climate we’ve 
been living in, is not 
going to be the climate 
we are living in right 
now, nor over the next 
decades.” Kim Cobb, a lead author of 

the Sixth Assessment Report 
of the Intergovernmental 
Panel on Climate Change

“



[image: SYNTHESIS REPORT OF THE IPCC SIXTH ASSESSMENT REPORT (AR6) - https://report.ipcc.ch/ar6syr/pdf/IPCC_AR6_SYR_SPM.pdf]
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1.Design to minimize emissions 
over the next two decades



GHG 
(kg/m²)

TEDI 
(kWh/m²-yr)

TEUI 
(kWh/m²-yr)

TIER
Toronto 
Green 
Standard v4

1550135T1 (2022)

Residential 
>6 Storeys

1030100T2 (2026)
51575T3 (2030)*

0
+ Net Zero 
Emissions**

“Toronto Green Standard Version 4 (2022) . . . to be applied to new development 
applications under the Planning Act commencing May 1, 2022”

* Includes Passive House and CaGBC Zero Carbon Building compliance pathways
** Applies to City of Toronto-owned buildings
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60 year design service life



Life-cycle GHG Emissions by Decade
- office building, conventional design



Life-cycle GHG Emissions by Decade
- office building, energy efficient design



Life-cycle GHG Emissions by Decade
- office building, energy efficient + all low carbon electricity



Life-cycle Emissions by Decade
- office building, energy efficient with low carbon energy 

source

https://www.canada.ca/en/environment-climate-change/services/climate-change/pricing-pollution-how-it-will-
work/output-based-pricing-system/federal-greenhouse-gas-offset-system/emission-factors-reference-
values.html

Ontario’s grid is 
pretty clean!
(currently)

All electric makes 
sense for Ontario 
buildings. (other 
regions this might not 
make as much sense)





Life-cycle GHG Emissions by Decade
- office building, energy efficient with low carbon energy 

source

In Ontario most of 
our focus in the next 
will be on embodied 
carbon
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2. Design for the building’s full lifecycle



Over 15,000 “Big Box” stores have closed in North 
America since 2017. [Image from: Kunal Mehta | 

Shuttershock]



We cannot separate our material and energy flows from the 
environmental and social impacts at the location of 

production



Bel Air bauxite mine in Guinea [Image: Alufer Mining]
https://www.mining-technology.com/projects/bel-air-bauxite-mine/]Manitoba Hydro Place, Winnipeg [Image: KPMB Architects]



3. Design for an anticipated future climate



How can we know 
what this future will be like?















How do we adapt?



How to adapt?



Reactive 
Adaptation

Reactive adaptation responds to 
climate impacts after they occur.

This approach often leads to incurring 
higher costs for recovery and 
rebuilding post-disaster, as opposed 
to investing in upfront adaptation 
strategies.

While reactive adaptation may seem 
cost-effective initially, its long-term 
implications included: increased 
financial burden and reduced 
adaptive capacity.

Adapted from DIALOG and Lukachko Climate Strategies “REACH Protocol for Climate Change Adaptation”
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Reactive adaptation responds to 
climate impacts after they occur.

This approach often leads to incurring 
higher costs for recovery and 
rebuilding post-disaster, as opposed 
to investing in upfront adaptation 
strategies.

While reactive adaptation may seem 
cost-effective initially, its long-term 
implications included: increased 
financial burden and reduced 
adaptive capacity.

Proactive 
Adaptation

Proactive adaptation involves 
implementing measures 
in anticipation of future climate 
impacts to prevent or reduce their 
effects. 

While proactive adaptation may 
involve upfront costs and the risk of
perceived waste if events do not 
occur as expected, its potential for
long-term cost savings, resilience
building, and risk reduction
underscores its importance in 
enhancing community preparedness 
and sustainability in the face of 
climate change impacts.

Adapted from DIALOG and Lukachko Climate Strategies “REACH Protocol for Climate Change Adaptation”



“Climate change will have a significant impact 
on the cost of maintaining public buildings 

in the absence of adaptation”
Financial Accountability Office of Ontario. “CIPI: Buildings –
Assessing the financial impacts of extreme rainfall, extreme heat 
and freeze-thaw cycles on public buildings in Ontario” 2021



[source FAO of Ontario. “CIPI: Buildings – Assessing the financial impacts of extreme rainfall, extreme heat and freeze-thaw cycles on public buildings in Ontario” 2021]
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What can you expect? 5 takeaways



1. The climate is going to be very hard on roofs.



1. The climate is going to be very hard on roofs.

- roof assemblies already carry a big load
- more rain, more wind, more heat, less snow, more freeze-thaw
- better thermal control - in particular thermal bridging details
- roof assemblies are not expected to last as long





2. Get ready to work with wood.



2. Get ready to work with wood.

- Mass timber roof decks? Wood insulation? 
- Materials will change towards lower embodied environmental impact and 

sequestration of carbon.
- Pitched roofs on industrial buildings? Slate has the lowest life cycle carbon.



https://www.architectural-review.com/buildings/sundby-school-in-nykobing-falster-denmark-by-henning-larsen



3. The roof is going to get a lot busier.

The original Toronto MEC on King Street from green roof. Designed as a 
sustainability model, but on the wrong site? [Image from: Jackman Chiu]



3. The roof is going to get a lot busier.

- Continue to expect more PV installations and PV-ready design
- Electrification of buildings will mean more ASHPs
- Green roofs and potentially rooftop urban agriculture

The original Toronto MEC on King Street from green roof. Designed as a 
sustainability model, but on the wrong site? [Image from: Jackman Chiu]



[Image from: Kevin Stelzer]



4. You are going to be asked lots of questions.



4. You are going to be asked lots of questions.

- We will need data. We will need to know:
- how long do assemblies last? (actually, not warranty period)
- what are the embodied impacts? (EPDs, but plant-specific data)
- what happens at the end-of-life for materials?



Image: Scholartop, CC BY-SA 4.0, via Wikimedia Commons



You can afford to make mistakes. But only certain kinds.



You can afford to make mistakes. But only certain kinds.

- We have time to change. 
- Roof assemblies are similar carbon per sq m to wall assemblies, but replaced more 

frequently. Therefore bigger lifecycle impact.
- Normal replacement cycles will be shorter. Each offers a chance to upgrade building 

enclosure. 
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Summary

Roofing is important now, and it’s going to be much more important in the future.

- You can directly contribution to reducing operational and embodied emissions
- We must help with adaptation to future climate

Five takeaways?

1. The climate is going to be very hard on roofs.
2. Get ready to work with wood.
3. The roof is going to get a lot busier.
4. You are going to be asked lots of questions.
5. You can afford to make mistakes. But only certain kinds.



Want to keep talking?
Contact me at alex.lukachko@daniels.utoronto.ca


