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Ryan Zizzo
CEO & Founder

Mantle Climate

• Professional Engineer

• Master of Applied Science
• (Civil and Environmental Engineering)
• LEED Accredited Professional

• More than 15+ years experience in green buildings 

across Canada and Europe

• Principal researcher and author behind City of 

Toronto’s Toronto Green Standard version 4 update, 

North America’s first policy to cap embodied carbon 

on certain types of new construction

• Supported the development of the Government of 

Canada’s low-carbon concrete policy (Standard on 

Embodied Carbon in Construction)

• Canada Green Building Council (CAGBC): 

Embodied Carbon Technical Advisory Group Member, 

and previous member (4-year term) on Zero Carbon 

Steering Committee (Zero Carbon Building Standard)

• Technical Committee member for 2030 National 

Building Code embodied carbon task group

• Advisory Board Member of the Carbon Leadership 

Forum (CLF) and founder of the CLF Toronto Hub



M A N T L E C L I M AT E 

3

Mantle Climate is Canada’s leading climate 

strategy and risk management consultancy for the 

built environment. We partner with our clients to 

align business success with climate leadership.

Our Mission:

Support the decarbonization of the built 

environment while integrating resilience into our 

clients’ projects and their organizations.

Who We Are

Client-Centric & Outcomes-Driven: We don’t just advise, we work 

alongside you, from strategy to implementation, turning ambition into 
measurable results.

Deep Technical Expertise: Gain recognition as a future-focused 

sustainability leader in your industry. Our team brings practical strategies 
and technical depth, shaped by experience on Canada’s greenest 

buildings and global best practices.

Values-Led Partnerships: We prioritize trust, collaboration, and 
solutions that create lasting change for your business and the 

communities you serve.
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Some of our Clients and Partners
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Agenda

Introduction to embodied carbon

Toronto Green Standard

Federal Standard on Embodied Carbon in Construction

Embodied carbon management opportunities in construction

Discussion / Questions



Introduction to 
Embodied Carbon
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Carbon: Operational & Embodied 
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Buildings Impact on Global Emissions
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Source: Architecture 2030
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“Whole Life Carbon” = Operational Carbon + Embodied Carbon
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Operational Carbon

Operational carbon is measured with an energy model. 

This has become a standard part of the design and permitting process.
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Embodied Carbon

Embodied carbon  is measured with a life cycle assessment (LCA). 

LCAs are increasingly being done by leading projects targeting LEED and Zero Carbon. 
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Carbon: Operational & Embodied 
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Operational vs Embodied Carbon

Source: LETI Embodied Carbon Primer 
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Upfront Embodied Carbon Dominates 
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Upfront Embodied Carbon Dominates

As new buildings become more energy efficient and operations decarbonize, embodied carbon becomes the dominant 

piece of the whole building carbon pie
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Carbon: Operational & Embodied 



Embodied carbon 
management opportunities 
in construction

17



M A N T L E C L I M AT E 

Embodied Carbon Reduction Strategies
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Material minimization 

• Reduces both carbon and costs

• Less resources

• Less future waste

• Can be faster to construct (if off-site modular is optimized)

Off-site

manufacture  

(precast)

On-site

manufacture

(cast-in-place)
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Embodied Carbon Reduction Strategies
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Low-carbon materials

• Low carbon cement and concrete

• Low carbon steel

• Mass timber (also enhances occupant wellbeing)

10-30% reductions can often be achieved for little to no cost premium. See recent study by Clean Energy Canada. 

https://cleanenergycanada.org/report/building-toward-low-cost-and-carbon/
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Using EPDs
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130 vs 254 = 48% below “baseline”.

> 10% below baseline requirement.
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Embodied Carbon Reduction Strategies
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Circular Construction

• Reuse of existing building elements and structures on site

• Targeted use of salvaged materials

Helps minimize carbon and diverts materials away from landfill, while adding heritage elements and character.
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Embodied Carbon Reduction Strategies
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Low-carbon construction 

• Bio-fuels

• Electric construction equipment

Construction companies are starting to offer lower-carbon fuels and equipment. 

Diesel Carbon Intensity (g CO2e/MJ)

Biodiesel Blend (B5) 89 - 92

Biodiesel Blend (B20) 72 - 83

Renewable Diesel 10 - 30



Toronto Green 

Standard
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Toronto Green Standard

New buildings must meet Tier 1 of the Toronto 

Green Standard (TGS) to obtain site plan approval.​

• Applies to new rezoning and site plan applications​

• TGS v4 (May 2022) is the first version to have embodied 

emissions / LCA requirements​

On May 10, 2023, the embodied carbon credit was updated 

(background research and draft policy by Mantle Developments), 

making Toronto the first North American jurisdiction to 

require lower-carbon construction materials and implement 

embodied carbon caps (on city-owned buildings).

24
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Toronto Green Standard

V4 –Material reuse

Waste and the Circular Economy

Performance measures to divert waste going to landfill and use 

sustainable building materials

25

Only applies to new construction, not renovations. ​

Tier 2 items are voluntary. ​

(required for City projects) – but often not targeted
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Phase 1 Embodied Carbon Studies

1st dataset for ON municipalities collecting and 

comparing whole-life building emissions 

● Data from 41 projects (designers, owners, builders)​

● Almost no project tried to reduce EC, but data showed 

that industry can and is calculating EC​

● Feedback: Managing embodied emissions is important 

and EC policy isn’t too burdensome

To manage and reduce carbon intensity in buildings you 

need to measure it 

● Quantify benchmarks, propose carbon intensity caps 

based on benchmarks/median, reduce over time (w/ 

dates to signal to industry)​

● Benchmark study results can and were used to inform 

policies to reduce EC (e.g., TGS V4)

26

Access Policy Primer here.

https://mantleclimate.com/policy-primer-regulating-embodied-emissions-of-buildings-insights-for-ontarios-municipal-governments/
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City Project Analysis - Demonstrating Action

Two City projects aiming for net zero energy and 

emissions were analyzed to identify opportunities for 

further reduction (both projects in later stages of design)

27

Top 3 = 26% of 

EC 

Majority of EC from certain materials (concrete, steel, 

insulation)

When building materials with low EC are prioritized a 30% 

reduction in embodied emissions is possible

Material solutions can have a negligible impact on budget 

and schedule



M A N T L E C L I M AT E 

Design & Material Strategies to Reduce EC
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Design & Material Strategies to Reduce EC

TGS updated to include North America's 1st whole 

building EC policy

• City-owned construction must calculate & report on 
embodied emissions w/ carbon caps (voluntary for 

Tier 2 & 3 projects, no carbon caps) ​

• A good start, but more is needed to accelerate 
efforts toward mandatory LCAs and carbon caps for 

all new development 

29
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Phase 2 - EC Mgmt. Report, Toolkit & Training

Key Goal = develop an “EC Management Toolkit” to help ON 

municipalities identify major drivers of EC and optimize for low 

carbon buildings through actionable changes, including possible 

updates to standards and guidelines

Three main topics of analysis: ​

1. Urban Design Guidelines

2. Procurement of low carbon materials

3. Circularity

• Workshops w/ City staff and industry experts to inform 

research questions and peer review findings​

30

Access Toolkit here

https://mantleclimate.com/embodied-carbon-management-toolkit-and-summary-recommendations/
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Type G Loading results in 
sizeable concrete slab and 
transfer structures.

Minimum parking 
requirements result in large 
underground structure

Transfer slab mediating 
structure of residential and 
parking levels.

Rear transition plane resulting 
in units either too deep or too 
shallow

Front step-backs resulting in 
transfer beams

Transfer structure at parking due 
to accommodate front set-back

Floor-to-ceiling curtain wall 
glazing across entire front 

facade.

Urban Design
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Urban Design



M A N T L E C L I M AT E M AN T LE CLI M AT E 

• Adaptive reuse and material retention 

is often superior to recycling or low-

carbon substitutions.

• Waste audits are a data input for the 

embodied carbon strategy, not just 

compliance exercises

• Encouraging deconstruction over 

demolition by planning for salvage 

and reuse reduces both waste and 

demand for new materials.

• Normalizing reuse planning at 

schematic design creates demand for 

salvage markets and circular supply 

chains.

Circularity
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• Embed embodied carbon limits and 

disclosure requirements in 

procurement policies to ensure 

reductions are realized in delivery, not 

just design.

• Align with the federal Standard on 

Embodied Carbon in Construction and 

consider adding additional materials 

and more stringent requirements.

Procurement of low-carbon materials

Procurement is where carbon targets become enforceable.
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Procurement of low-carbon materials

Procurement is where carbon targets become enforceable.

• Prioritize high-impact materials, 

particularly ready-mix concrete, steel, 

asphalt. 

• Mandate material quantity and Scope 

3 emissions reporting to establish a 

consistent baseline for accountability 

and performance tracking.
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Federal Standard on 
Embodied Carbon in 
Construction
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Greening Government Strategy
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Government of Canada’s plan to transition to net-zero emissions and climate-resilient 
operations by 2050.​

Policy on Green Procurement ​

• Appendix A: Standard on Embodied Carbon in Construction​
“The objective of this standard is to establish requirements to disclose and reduce the embodied carbon 
footprint of construction.”​

• ​Appendix B: GHG Disclosure Standard​
“The objective of this standard is to induce major suppliers to disclose their greenhouse gas emissions and set 
reduction targets.”​

“Sets minimum requirements for the procurement of design and construction 
services to disclose and reduce the embodied carbon of major construction 
projects. 

Major construction projects typically include the renovation or new construction of 
buildings or engineering assets.”​​
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Greening Government Strategy​

Launched in 2017 and updated in 2025.

Provides a roadmap for the Government of 

Canada to achieve net-zero emissions by 

2050.

Applies to all Government of Canada 

operations, owned and leased property, 

fleets, procurement, and services.

Applies to all crown corporations(Canada 

Post, VIA Rail, CBC, Bank of Canada, 

LCBO, etc.)

38
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Real Property​

Buy clean: low-carbon construction
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Standard on Embodied 
Carbon in Construction​
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• Effective December 31, 2022​

Subsections of 7.1-7.3 of the Policy on Green 
Procurement

Requirements​

• Disclose the carbon footprint of ready-mix 
concrete and structural steel on all major 
buildings and engineering assets.​

• Must submit a project disclosure template 
and Environmental Product Declarations 
(EPD) or third-party Life Cycle Assessment 
(LCA) report.​

• Reduce the embodied carbon footprint of these 
materials by at least 10%
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Ryan Zizzo

CEO and Founder

ryan.zizzo@mantleclimate.com

Thank You!

Questions / Discussion
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