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CLF British Columbia
CLF British Columbia (formerly CLF Vancouver) is a local hub of the Carbon Leadership Forum and is now part of the Zero 
Emissions Innovation Centre (ZEIC). Anthony Pak founded CLF Vancouver in 2019 as the Embodied Carbon Network (ECN 
Vancouver). In 2022, with funding from the City of Vancouver and Forestry Innovation Investment, CLF Vancouver was 
adopted as a program area of ZEBx. Since becoming CLF Vancouver, this regional hub of CLF (University of Washington) 
has been a role model for other CLF regional hubs across the world and has played a key role in the City of Vancouver’s 
efforts to significantly reduce embodied carbon for new buildings by 2030.  CLF British Columbia's reach has grown to 
extend well beyond the Metro Vancouver region. 



clfbritishcolumbia.com



City of Vancouver Climate Emergency Action Plan 

2030 targets

Carbon pollution from buildings will be half what it was in 2007

There will be 40% less embodied emissions from new buildings and 
construction projects compared to 2018

In May 2022, City Council approved changes to the Vancouver 
Building By-law1 (VBBL) to require designers to calculate, limit, and 
later reduce, embodied carbon in new Part 3 buildings.



BC’s Annual Embodied v. Operational Emissions

From the August 2022 CLF BC Webinar: BC Embodied Carbon Modelling Study



• March 2022 study included 
34 new, Step 2, 3, 4 and 5 
homes in Nelson and 
Castlegar

• 12 homes in the study had 
all-electric space and water 
heating and they averaged 
0.14 t/year of operational 
carbon emissions



Tell us about yourself!

POLL 1

Three-part anonymous poll
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Part 3
Baseline Definition, Assumptions, 
and Data Collection



Absolute (kgCO2e/m2) or Baseline (% Reduction)

3Data Source: City of Vancouver Rezoning – Embodied Carbon Submissions Anonymized (2017-2021), Visualization by Priopta

400 kgCO2e/m2 – Benchmark

360 kgCO2e/m2 OR -10% – All Other Buildings (2025)

320 kgCO2e/m2 OR -20% – Low-Rise Wood (2025)

800 kgCO2e/m2
2X Benchmark (Current)

https://www.priopta.com/


Baseline – Functional Equivalence
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Thermal Equivalence

▪ Baseline shall have functionally-equivalent thermal performance

▪ Can be approximated with clear-wall assembly R-value

▪ Detailed thermal bridging and thermal equivalence can be conducted but are not required

Structural Equivalence

▪ Baseline shall have functionally-equivalent structural performance

▪ Does not need to be the same structural system

▪ Can reflect intentional material efficiency strategies (e.g. reduce column spans, avoiding transfer slabs, 

lighter structure / façade systems resulting in smaller foundations etc.)

Geometry Equivalence

▪ Baseline shall have functionally-equivalent building geometry and program (i.e., services and function 

of the spaces, number of residential units and occupancy numbers for multi-unit residential buildings 

(MURBs), building shape and orientation).

https://www.priopta.com/


Approaches to Creating a Baseline
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Using an Early Design Iteration

▪ Use early iteration as basis for baseline

▪ Must meet functional equivalence requirements 

with proposed design. Use professional judgement.

▪ Slight variations in geometry from design iterations 

are acceptable

▪ If certain materials and/or building elements not 

specified in early design, must add to maintain 

equivalence with proposed design

▪ For materials/elements that are hard to quantify, 

can reference comparable projects or early-WBLCA 

software to estimate missing material quantities 

(e.g. Athena Assembly Builder or One Click LCA’s 

Carbon Designer 3D)

Using the Proposed Design 

▪ Use current Proposed Design as starting point

▪ Change structure, assemblies, and/or materials to 

reflect typical practice with industry average values 

to reflect Baseline Design.

▪ Ensures Baseline is functionally equivalent to 

Proposed design and modelled with a similar level 

of detail

https://www.priopta.com/


EC Guidelines Aims to Account for Tool-Specific Nuances

PHribbon

Part 9 Buildings Part 3 Buildings

6

https://www.priopta.com/


Modelling Assumptions – Life Cycle Stage
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▪ Required Life Cycle Stages

▪ Life Cycle Stages A-C

▪ Module D Reported Separately

▪ Life Cycle Stage A1-A3: 

▪ Industry average EPDs / generic data within tools should be used as default assumption. 

▪ Manufacturer/product-specific EPDs can be used when specified in project documents. 

▪ Life Cycle Stage A4-C4: 

▪ Use default tool values or modify based on higher quality project-specific or regionally-specific data. 

▪ Modified assumptions must be described and justified in Design Report.

▪ Missing Life Cycle Stages:

▪ If software tool is missing data for life cycle stages (e.g. EC3), can use the following placeholder values which 

are included in the Embodied Carbon Design Report (spreadsheet template). 

▪ A4: 4% of A1-A3   |   A5: 6% of A1-A3   |   B1-B5: 10% of A1-A3   |   C1-C4: 5% of A1-A3

▪ These estimates are intended as a temporary measures to address tool gaps that we anticipate will be 

addressed in the near future.

https://www.priopta.com/


Modelling Assumptions – Other Topics
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▪ Building Lifespan and Product Service Life

▪ Building Lifespan = 60 Years

▪ Element/Product Service Life = Software Defaults or Appendix C Table 6 based on various sources

▪ Reported Separately But Not Included in Main Calculation:

▪ Biogenic Carbon, Concrete Carbonation (naturally occurring), & Land Use Change.

▪ Bill of Material Sources: 

▪ Building Information Model (BIM), cost estimate, and/or takeoffs from drawings. 

▪ If these sources are missing required elements (e.g. foundations) or materials (e.g. rebar), they must be 

accounted for. (e.g. manual takeoffs, assumptions, tool assembly level estimates etc.).

▪ Required vs Optional Scopes – Building Elements

▪ Refer to Appendix B2 Table 5 – Detailed breakdown of building elements that are required (structure and 

shell) and optional (interiors, MEP, site) by OmniClass Level 4.

▪ Provided only to give clarity on which elements are required vs optional.

▪ Building element classification may vary depending on software tool used. Omniclass not required.

▪ Materials required for thermal, moisture, acoustic, and fire protection should be included.

https://www.priopta.com/


Default Assumptions by Building Element
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https://www.priopta.com/


Default Assumptions – Concrete
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https://www.priopta.com/
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Default Assumptions – Insulation, Windows & Glazing

https://www.priopta.com/
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Default Assumptions – Rebar & Other Steel

https://www.priopta.com/
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Default Assumptions – Aluminum, Wood & MEP

https://www.priopta.com/


Baseline Definition – Build Less, Reuse More
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Where reused materials in proposed design, 

assume new materials in baseline design

https://www.priopta.com/
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Baseline Definition – Reduced Underground Parking

Option 1: 

CoV Minimum Parking Requirements 

(embodied carbon intensity per stall)

Option 2: 

number of below-grade storeys based on 

number of above grade storeys in Table 4

(embodied carbon intensity per storey)

Option 3: 

Same as proposed design (no reduced 

underground parking in baseline)

https://www.priopta.com/
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Baseline Definition – Structural Material Efficiency

Where intentional structural material 

efficiency design choices have been made, 

baseline design can reflect typical design as 

determined by structural engineer

https://www.priopta.com/
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Baseline Definition – Finishes, Minimized C&D Waste

Interior finishes are optional, but if lower 

carbon design choices have been made in 

interior finishes, baseline can assume typical 

finishes to show reductions

If efforts have been made to reduce 

construction waste on site (A5), proposed 

design can override default material waste 

percentages assumed in LCA software

https://www.priopta.com/


Baseline Definition – Low Carbon Alternatives
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If designing with lower carbon structural 

system (e.g. mass timber) or envelope 

assemblies in proposed design, baseline 

design can follow Table 1 for baseline 

assemblies/materials.

Carbon storing materials can be reported 

separately, but not included in embodied 

carbon reduction calculations

MEP is optional scope for disclosure. If efforts 

made to reduce embodied carbon in MEP, 

then baseline can assume typical MEP design 

to account for reductions (CIBSE TM65)

https://www.priopta.com/


Baseline Definition – Procure Low Carbon Products

19

Proposed design can have manual overrides 

for A4 transportation distances/modes and A5 

construction site energy use, while baseline 

assumes software default values and/or 

comparable recent projects.

Proposed design uses manufacturer/product-

specific EPD while baseline design uses 

industry average EPDs / datapoints.

https://www.priopta.com/
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Spreadsheet Submission Template – Project Metadata
City of Vancouver – Embodied Carbon Design Report

Project Information

project name, address, submission date etc.

Building Information 

# of storeys above and below grade, GFA w/ & w/o parkade area, primary building 

use, design phase etc.

Design Information 

primary structural system, foundation type, seismic

WBLCA Modelling 

material takeoff source, software tool, scope of building elements, life cycle stages, 

non-standard data assumptions etc.

Reduction Strategy 

description of reduction strategies, differences between proposed vs baseline

City of Vancouver – Embodied Carbon Guidelines and Design Report

https://www.priopta.com/
https://www.priopta.com/
https://vancouver.ca/green-vancouver/zero-emissions-buildings.aspx
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Collect Raw Granular Results From WBLCA Tools

https://www.priopta.com/


CoV ECDR – Raw Data Submission Instructions
https://tinyurl.com/COV-ECDR
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https://www.priopta.com/
https://tinyurl.com/COV-ECDR


Key Developments Beyond 
The City of Vancouver



Embodied Carbon Policy in Canada, USA & EU

24Current Embodied Carbon Policy Map (Carbon Leadership Forum 2023)

https://www.priopta.com/
https://carbonleadershipforum.org/clf-policy-toolkit/
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▪ Greening Government Strategy (TBS) – Federal Major New Construction

▪ 2022: 10% Reduction in Embodied Carbon of Concrete

▪ 2025: 30% Reduction in Embodied Carbon of Structural Materials & WBLCA Disclosure

▪ City of Toronto – TGS v4 EC Requirements for Municipal Buildings to be below 350 kgCO2e/m2 (A1-A5)

▪ Embodied Carbon Technical Requirements to be Introduced in National Model Codes 2030 (CBHCC)

▪ CALGreen – California Requirement in June 2024 (10% Reduction WBLCA as 1 of 3 pathways)

▪ Pacific Coast Collaborative (Provinces/States and Municipalities Along West Coast)

▪ CaGBC Zero Carbon Building v4 (EC TAG -  June 2024 Launch)

▪ LEED v5 (in development)

Embodied Carbon Policies

https://www.priopta.com/
https://www.priopta.com/
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Embodied Carbon Standards/Guidelines/Studies

▪ NRC – WBLCA Guidelines, LCI Database Development

▪ Embodied Carbon Harmonization and Optimization (ECHO) Project

▪ ASHRAE/ICC Standard 240p – Quantification of Life Cycle GHG Emissions of Buildings (in development)

▪ RICS v2 (UK) Whole Life Carbon Standard (published)

▪ CLF Benchmarking v2 Study (in development)

https://www.priopta.com/
https://www.priopta.com/


Q&A
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Embodied Carbon Guidelines

Nov 29, 2023



Today’s Agenda

Part 2:

Part 1:

Part 3:

Context

Embodied Carbon Guidelines 

Overview

Modelling: Assumptions, Baseline, 

& Data Collection

Q&A

Q&A

Part 4: Next Steps



Part 1
Context



Climate Emergency 
6 Big Moves

40% Reduction in 

New Buildings by 2030



Code Changes*

October 2023

• Reporting

• Equal or Less than 2x the Baseline

• Follow the Embodied Carbon Guidelines 

for Assessment & Setting Baseline

January 2025**

• 20% Reduction: Up to 6-storeys, 

Can Be Built with Wood

• 10% Reduction: All Other Buildings

• 1 Responsible Materials Criteria

(Sustainable and Ethical Materials; Healthy 

and Transparent Materials; Circular Materials)

OR

Double the Percent Reduction

* Part 3 new buildings only (excludes 1-3 storeys residential)

** Approved in principle. The City Council will approve the final 2025 code changes in 2024.



Code Changes: October 2023



Implementation

Guidelines

• Compliance Pathways

• Standardized wbLCA Scope 

• Standardized Quantification Methodology

• Standardized Baseline

• Standardized Documentation & Submittal

Design Report

• Standardized Reporting 

• Standardized Data Collection

• Simplified Compliance Review Process

https://vancouver.ca/green-vancouver/zero-emissions-buildings.aspx

https://vancouver.ca/green-vancouver/zero-emissions-buildings.aspx


Part 2
Embodied Carbon Guidelines 
& Design Report



Compliance Paths

Limits
Embodied Carbon 

(kgCO2e/m2)

(excluding parkade)

Benchmark 400

Oct 2023 (2x baseline) 800

Jan 2025 (20% reduction*)

(Up to 6-storeys, Can Be Built with Wood Structure)
320

Jan 2025 (10% reduction*)

(All other buildings)
360

* Approved in principle. The City Council will approve the final 2025 code changes in 2024.

1. Absolute Path



Compliance Paths
1. Absolute Path

400

320

800

360

2023 Limit

Benchmark

2025 Limits
(To be Finalized)



Compliance Paths
2. Baseline Path

320

360

2025 

Absolute Limits
(To be Finalized)

All Other Buildings

Up to 6-storeys

Wood Structure

- 20%

- 20%

- 10%



Object of Assessment (Scope)

Life Cycle Stages

Include any of the following 

modules available in wbLCA tool

• A1-A5

• B1-B5

• C1-C4

Optional, report separately, 

exclude from compliance

• D1-D4

• Biogenic carbon

• Concrete Carbonation



Object of Assessment (Scope)

Building elements

Mandatory

• Structure

• Below & Above Grade

• Shell

Optional

• Interior

• Services

• Equipment and Furnishings

• Special Construction

• Sitework



Object of Assessment (Scope)

Gross Floor Area

G
ro

s
s
 F

lo
o

r 
A

re
a

O
b

je
c
t 

o
f 

A
s
s
e
s
s
m

e
n

t



Quantification: Bill of Materials

Source

• Building Information Modelling (BIM)

• Cost Estimate

• Takeoffs from Drawings

• BoM generated by early design tools are not acceptable for 

Building Permit (BP) but can be used for minor elements.



Quantification: Bill of Materials

Completeness: Sub-elements



Quantification: Bill of Materials

Completeness: wbLCA Classification

Rezoning Building Permit

Source: KPMB Lab WBLCA Classification System, 2022 (Modified)



Quantification: Software

Building Permit

• Athena  

• One Click LCA

• tallyLCA

• tallyCAT

• EC3

Rezoning Permit

• Athena (Assembly Approach)

• One Click LCA (Carbon Designer) 

• Embodied Carbon Pathfinder

+  All other tools accepted in BP



Documentation and Reporting

• Design Report

• Raw Data from the Software Tool

• Manual Calculations (if applicable)

• Supporting Report (Optional)



Design Report
Project Info



Design Report
Embodied Carbon Modelling Info



Design Report
Embodied Carbon Modelling Info



Design Report
Results & Compliance



Part 4
Next Steps



Next Steps for Vancouver

Compliance Assessment

• Support Applicants Through Permitting Process (Embodied Carbon & Mass Timber)

• Develop an Online Submission and Review Platform

• Automate Quality Control and Compliance Assessment

Code Expansion

• Add a Prescriptive-like Compliance Path for Part 3

• Biogenic Carbon

• Part 9 

• Learn from NearZero Program



Next Steps for Vancouver

Mass Timber Construction

• Zoning Incentives for Mass Timber

• Changes to VBBL to Enable Mass Timber in More Application

Capacity Building

• Support CLF BC and Other Knowledge Sharing Initiatives

• Develop Case Studies of Best Practices

• Learn from City Owned Projects

• Support Educational Programs

• Coordinate with Other Organizations and Jurisdictions 
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