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Innovations In the built Environment

Welcome & Introductions

Monika Norkute, Program Officer for Foreign Policy Instruments in the Americas, EEAS Ottawa

Presentations
1. Prioritising existing buildings for people and planet

Lisa Graaf, Building Performance Institute of Europe.

2. Sustainable materials management and circularity in the built environment

Helen Goodland, Scius Advisory Inc.

3. Navigating the Circular Built Environment - the ECESP Reading Guide

Veerle Labeeuw, Circular Flanders and ECESP Leadership Group Built Environment

With special guest discussant: Carolyn Kovar, Senior Policy Analyst, Real Estate & Housing, City of Atlanta
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Innovations in the Built Environment — Exploring circular solutions to modernize the
. building stock and creating affordable housing }

Prioritising existing buildings for people and planet |

; Lisa Graaf, BPIE - Building Performance Institute Europe ‘
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* Sufficiency: what does it mean in the building sector?
 What do we know about the impacts: literature and case studies

e What do we need to do now: conclusions and recommendations

07/5/2025 IURC — Innovations in the built environment: Exploring Circular Solutions



— SUFFICIENCY & CIRCULARITY

BPIE

MOST
PREFERRED

PREVENTION

REDUCTION

DISPOSAL

LEAST
PREFERRED

Source: The waste hierarchy as described in the EU Waste Framework Directive

Circular economy principles:
. Prevention as most preferred option

* The R-strategies: Refuse, Reduce, Reuse, Repair,
Refurbish, Remanufacture, Repurpose, and Recycle

Sufficiency is defined as:

e “..isasetofmeasures and daily practices that avoid
demand for energy, materials, land and water while
delivering human well-being for all within planetary
boundaries” (IPCC AR6 WGIII, p. 957).

Sufficiency provides an additional focus on:
e Socialfoundations (needs and well-being)

 Existing buildings stock

07/5/2025 IURC — Innovations in the built environment: Exploring Circular Solutions
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“Human wellbeing within planetary

boundaries”
Inside: SDGs => social housing, accessibility,

affordability
Qutside: planetary boundaries

Sufficiency aligns with a vision that seeks to

fulfil the international human right to
adequate housing, viewing buildings as vital

components of societal well-being
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M OST Tackling vacancies: making vacant living space directly available
preferred
Renew housing units: renovation, repurpose, restoration, modernisation
* Applying sufficiency
principles to buildings
can take many
different forms
* Individual building,
building-stock,
neighbourhood
perspective
Greenfield
development:
build new
LEAST
preferred
v

Source: BPIE 2024, adapted from Zimmermann & First (2024), LINK
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https://www.ifeu.de/publikation/building-sufficiency-five-measures-for-an-unerring-and-just-transition-of-the-building-sector
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What do we know about the impacts:
Ilterature & five examples from Europe
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GHG saving potential
through using the

existing stock instead
of buiding new

e.g. for Germany (BBSR 2023), for
the Netherlands (EIB 2024)

Huge investment opportunity

e.g. 4 trillion in urban regeneration projects

(Systemiq 2024)

07/5/2025 IURC — Innovations in the built environment: Exploring Circular Solutions

... along with
massive resource

savings (- 60 %)

e.g. - 60% for Germany
(BBSR 2023), EU
(Zimmermann 2022)

... While providing

enough homes

e.g. 400k units /year (Germany); theoretical
housing potentialfor 100 million people in
Europe (Lage et al. 2025)

Social acceptance higher than one
would expect from the outset

e.g. Citizens Assemblys in 8 EU MS (Lage et al. 2024); avoid measures highly

relevant (public consultation on EU WLC Roadmap); 30% of home-owners
find ,,home is too large“ (several survey, Germany)
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Belgium

France

Germany

Poland

Ireland

07/5/2025

COUNTRY INITIATIVE

1TOIT2AGES
Brussels and Wallonia
Plan lutte contre les
logements vacants
National

- Aus Alt mach 2 .. Oder
mehr

Pilot project Ravensburg

Empty Spaces for
- affordable houses
National

Parkwest Dublin 12 The

Plaza

Office building in Dublin

MECHANISM

Mobilise ‘invisible living
space’

National strategy to map
vacancies and making them
habitable

Premium for consultation
for reconstruction of single-
family buildings

Mapping vacancies and
making them habitable

Conversion of offices into
housing units

Source: BPIE, Ramboll 2024 (Link)
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https://op.europa.eu/en/publication-detail/-/publication/da276a27-b2b7-11ef-acb1-01aa75ed71a1/language-en
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Belgium

France

Germany

Poland

Ireland

07/5/2025

COUNTRY

INITIATIVE

1TOIT2AGES

Brussels and Wallonia

Plan lutte contre les

logements vacants
National

Aus Alt mach 2 .. Oder

mehr
Pilot project Ravensburg

Empty Spaces for
affordable houses

National

Parkwest Dublin 12 The

Plaza
Office building in Dublin

MECHANISM

Mobilise ‘invisible living
space’

National strategy to map
vacancies and making them
habitable

Premium for consultation
for reconstruction of single-
family buildings

Mapping vacancies and
making them habitable

Conversion of offices into
housing units

CURRENT OUTCOMES

Facilitated 604 matches in
2023

1,1 Mio vacant buildings;
over 6.000 “exited” vacancy
status

A quarter of homeowners
considers a reconstruction

Estimates of 215.000 usable
units after renovation

86 social housing units
created

q

ESTIMATED POTENTIAL (max)

Avoided new
construction

26.800 m?

20.190.000 m?

23.526.000 m?

12.106.000 m?

5.800 m?

Avoided embodied emissions

15.000 tCO,

9.500.000 tCO,

11.200.000 tCO,

5.750.000 tCO,

2.759 tCO,

(- 82% less embodied carbon

compared to new built)

IURC — Innovations in the built environment: Exploring Circular Solutions

Source: BPIE, Ramboll 2024 (Link)



https://op.europa.eu/en/publication-detail/-/publication/da276a27-b2b7-11ef-acb1-01aa75ed71a1/language-en

BPIE

140
* The combined potential of the . 120%
analysed sufficiency initiatives Adapt existing
. . . buildings 100%
(BE, FR, DE) in comparison with 100
annual new construction _80
activity in these countries. ’ o
US]I‘IQ vacant
: . o
* Theoretical potential even 40 pulldings
higher, as office conversion is 20
not included o
Estimated avoidance Annual level of
potential from new residential
sufficiency construction

Source: BPIE, Ramboll 2024 (Link)
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https://op.europa.eu/en/publication-detail/-/publication/da276a27-b2b7-11ef-acb1-01aa75ed71a1/language-en
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Harvesting positive social, economic and environmental impact of sufficiency policies:

Protection of finite resources Avoidance of soil sealing
Community & intergenerational exchange

Preservation of the historical & cultural o .
value Revitalisation of regions

Greale awarcness Rapid creation of affordable housing

Avoidance of infrastructure costs for
municipalities

07/5/2025 IURC — Innovations in the built environment: Exploring Circular Solutions
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Make best use of vacant or underoccupied buildings by collecting data
2. Prioritise and incentivise the preservation, repurposing and reuse of the
existing building stock ahead of new construction
3. Support experimentation of sufficiency initiatives and exchange
of experiences and awareness raising
Use synergies with other policy fields and forge new alliances

5. Investin research on the qualitative and quantitative impacts of
sufficiency initiatives

PRIORITISING EXISTING BUILDINGS
FOR PEOPLE AND CLIMATE

BPIE

07/5/2025 IURC — Innovations in the built environment: Exploring Circular Solutions
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SUFFIZIENZ

FORSCHUNG IM
GEBAUDEBEREICH

SUPPORTING THE DEVELOPMENT OF A
ROADMAP FOR THE REDUCTION OF
WHOLE LIFE CARBON OF BUILDINGS

Sufficiency in the building sector —
for the EU Whole Life Carbon
FINAL REPORT Roadmap

A

Final report

How to establish PRIORITISING EXISTING BUILDINGS
Whole Life Carbon FOR PEOPLE AND CLIMATE
benchmarks

INDICAT BPIE LINK

07/5/2025 IURC — Innovations in the built environment: Exploring Circular Solutions


https://www.zukunftbau.de/neue-meldung/lowtech-broschuere-suffizienz-2024
:%20https:/op.europa.eu/en/publication-detail/-
https://op.europa.eu/en/publication-detail/-/publication/da276a27-b2b7-11ef-acb1-01aa75ed71a1/language-en
https://www.bpie.eu/wp-content/uploads/2024/10/Prioritising-existing-buildings-for-people-and-climate_final.pdf
https://www.bpie.eu/wp-content/uploads/2024/09/How-to-establish-whole-life-carbon-benchmarks_final.pdf

lisa.graaf@bpie.eu

www.bpie.eu
Follow us:

W f in



http://www.bpie.eu/
http://twitter.com/BPIE_eu
https://www.facebook.com/BPIEeu
http://www.linkedin.com/company/buildings-performance-institute-europe-bpie
mailto:lisa.graaf@bpie.eu
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Sustainable Materials Management and
Circularity in the Built Environment (CBE)

Helen Goodland

Principal and Head Of
Research & Innovation,
Scius Advisory




Two Decades of Research Experience on:

(GES

Sustainable Materials
Management and
Circularity in the Built
Environment (CBE)

vibi

ﬁle Cirfuhr Built Environment in Canada:
A Review of the Current State, Gaps and
Opportunities to Apply Circular

Investigations into policies, | — Strategies to Existing Office Buildings

regulations, standards and practices
across Canada and in leading
countries around the world.

Documentation of case study projects

= s
Carbon risk analysis @» OECD CCME

‘/V U N E c E Canadian Council  Le Conseil canadien

of Ministers  des ministres
of the Environment  de I'environnement

> From our recent projects, offer a few

£ o
practical examples of what local |Vanh0.e CSA Eé:ﬁ\l:i@:vw
governments and cities can do to Cambridge GROUP” ( CANADA
encourage CBE



CBE Strategies

A
Circular Design Strategies Efﬂ |- @ Circular Construction Practices

Design for Disassembly E Zero Waste on Site
Design Construction

Design for Future Versatility Sustainable Materials Management
i Materials Operation &
Manufacture Maintenance %

Pre-fabrication / Modular
Deconstruction
; & Demolition Renovation
Closing The Loop Strategies Building Life Extension Strategies
Deconstruction i Innovative Leasing
Circular Products S Upgrades and Renewals

Lean Project Delivery
Q 1
Materials Reuse and Upcycling . Maintenance

l Additions and Expansions
I Conversions



Regulatory Environment in Canada

Development and Land Use Policies
Building codes can stipulate permissible building

products and technologies but exert no direct National Master Construction Specification
control over the upstream manufacturing and
production of those materials Retrofit Codes

2 Construction
Process Phase

1 Product Phase

g—. Aﬁh
o
6 Material \ ‘-\
- - gae::ii:;dng cﬁ ﬁ (ﬁ)

3 Use Phase 4 Renovation
Ll et /\_/‘ i
= N

7 Material Leaves the System 5 End of Life

jing Codes

CRD waste management is primarily regulated at
the local level, and each region has its own
priorities and approaches resulting in a range of
different scopes, definitions, and activities.
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Support
Regulations

87-9

Circularit
environr

Over 250 CSA standards
related to buildings.

¢ Around 50 other
standards organizations
whose documents are
included in building
codes and specifications
[

We have looked at
standards from CSA,
ISO and other key
international standards
(e.g., ASHRAE, BSI)
that have a bearing on
CBE.




Emerging CBE Regulations,
Policies and Programs in
Canada

Updates to the National Model Code for operating and embodied carbon
Digitization of codes

Energy and green building policies (BC Step Code, Vancouver Green Building Policy,
etc.)

Low lifecycle carbon guidelines in federally funded projects.
Low carbon materials (City of Langford: Low carbon concrete policy)

Deconstruction policies (City of Vancouver Voluntary Advanced Deconstruction
Permit)

Voluntary programs (LEED, BOMA, TRUE, etc.)

Green procurement

Market mechanisms (Calgary Development Incentive, etc.)
LCA requirements

Education and training, technical assistance




Gaps and
4% Challenges

Technical issues (using non-standard
materials, etc.)

""" 1 - | e Lack of data

3 . Lack of consistent metrics and indicators
Governance and lack of political alignment
Market barriers

Standards gaps

‘o -
ot 'R /T
A TE \\’Qg}l|



Suggested “Big
Moves”

®  Create a national waste management framework with
aligned metrics, definitions and targets across regions.

®  Entrench embodied carbon requirements and
references into all codes and policies.

® Incorporate CBE criteria and how to use reclaimed
materials into design standards for key structural
materials referenced in the building code.

®  Simplify certification of salvaged materials for re-use
(not down-cycling)

® Create markets for secondary materials through
increased disposal fees.

®  Commit to a national BIM mandate to facilitate project data
management and reporting.

o

Extend net zero policy roadmaps to cover
waste/resource efficiency and other benefits circular
practices may offer.
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Alberta

Office Conversions,
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Calgary office > housing conversion

program

« Downtown Development
Incentive Program launched in
2021 to reinvigorate Calgary’s
languishing downtown

« City is required to build nearly
7,000 housing units by 2027
and almost 36,000 by 2033

* Post 2008, commercial
vacancies > 30%

« Offers C$75/sf incentive (costs
currently ~C$300/sf for full
conversion).

« Over a dozen projects gone
through the program so far.

Potential considerations: Ce

M Can the building be extended,
horizontally or vertically?

\

\
0
Ooc
(
‘ (@)

0
00
vV

M Must have sufficient
number of elevators or
stairwells, with easy
access to dwelling

B Mechanical, electric, insulation and
plumbing systems may need to be

\;

units. upgraded.
W Columns or partition walls must be
B Storey height integrated into residential design.

should be more
than 2.6 metres M Daylight entry should be
more than 10% of living space.
Should have windows that can
be opened manually.

B Noise level at

the facade.

e/ o Jof Jof Jof Il Jal
Yo  Jof  Jof  Jof  Jaf  [af [fe]
Yo Jo7 Jog I oy a]  Ja]
Ve Jo/ Jofd Jo Iof I Il §

Y.

M Difficulty creating a socially
secure entrance.
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Simple configuration - I:?htwei ht mass timber
upper storey clad in perforated metal over a
concrete podium

“Clean” Uncontaminated Materials
Componentized Construction
Designed for Disassembly
Planning for Reverse Logistics



4.134m2 / 40,000sf
addition

4 storey prefabricated
mass timber structure
added over a renovated
3-storey timber
warehouse.




KLLARLEE

| i'ﬂ;




" muu* s L

"!' w" *:h\llal s lk".;& S4.Qm

80 M
10,000m? / 108,000sf Low
Carbon Addition, Washington DC




Vienna House in Vancouver

Vancouver-
Vienna ldeas
Exchange

« 2018 MOU where Vancouver and
Vienna agreed to work together
on best practices in social
housing delivery.

« Convening regular knowledge-
sharing events

« 2 pilot projects

* Project charters promote
sustainability, social inclusion and
modern methods of construction.

. _Vancoqver > mass timb_er
industrialized construction

* Vienna > DoTank circularity
framework

B8 \ancouver House in Vienna



DoTank circular City Wien

Guiding goals

for the

DTCC30

Vienna reduces its consumption-based material footprint per capita
by 30% by 2030 and by 50% by 2050.

From 2030 onwards, site- and use-appropriate planning and
construction for maximum resource conservation will be the
standard for new construction and refurbishment.

Components and materials from demolished buildings and major
conversions will be 80% reused or recycled by 2050.

Smart City
Wien
Framework
Strategy

DoTank
Circular City
Wien
2020 — 2030
(DTCC30)

VIENNA 2030
Economy &
Innovation




Applying Lessons
From Vienna

Vienna House is a National Housing
Demonstration Project

* Digital project delivery

- N — « Fossil-free

Architectural
Model

, ; « Simplified, compact and
“IW . o A m——— componentized systems

HERFST
MAVER

gadl D ZTioE8  Climate resilient (2050 climate files)
Structural N e
Model o s -

. o » Offsite fabrication
I

(2 Introba .‘_:j‘ - * Low carbon, local materials

MEP Model

* On schedule and on budget!




Vienna House in Vancouver

surpasses the City of Vienna's
DTC2030 targets

Whole-life emissions are less than a third of a
baseline building

LCA
Model

16.35M
1 N i
T T 1 | %‘@\/
T T T ' -,
Structure & MEP Systems Refrigerants
Enclosure

6.78M

1.4M
kgCO2e
Standard Building, Low Emissions Building, Vienna House Vienna House
Vancouver 15 Years Ago Province of BC in 2024 (Excl. Biogenic) (Incl. Biogenic)

2 Introba



Starting to Plan?

Carbon Risk Real Estate Monitor
(CRREM) Risk Assessment

CRREM helps asset owners and investors to
understand the carbon risks inherent in their real
estate portfolio from now to 2050.

Assess the embodied and operating carbon and

energy performance of buildings and portfolios

Benchmark against CRREM pathways and
peers

Derive indicators for risk management,
reporting, disclosure

Plan and prioritize retrofits, conversions, and
adaptive reuse strategies
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CRREM Decarbonization and Energy
Reduction Pathways for Real Estate

CRREM scales down the global GHG emissions budget necessary to achieve the Paris Climate
Agreement by 2050 for 2.0°C and 1.5°C targets.

> To country, region, property type

1 Decarbonisation and energy reduction pathway 180 Whole building GHG intensity pathway: Whole building energy intensity pathway:
Decarbonisation pathway Year kgCO.e/m*fyr Year kgCO.e/m*fyr Year kWh/m?fyr Year kWhim?{yr
N . —o—Energy reduction pathway 1 N 2018: 12.8 2035: 4.6 2018: 1212 2035: 46.1
- w = 1019: 12.0 2036: 4.3 1019: 113.4 2036: 43.5
{: }E 2020: 11.3 2037: 4.0 2020: 106.7 2037: 40.8
g = 0 I 2021: 10.7 2038: 3.7 2021: 100.6 2038: 38.3
B =
z . " E 2022: 10.1 2039: 3.5 2022: 95.1 2039: 35.7
E £ 2023: 9.5 2040: 3.2 2023: 89.9 2040: 33.2
E N w B 2024: 9.0 2041: 3.0 2024: 5.0 2041: 30.7
G 5 2025: 8.5 2042: 2.7 2025 BO.4 2042: 28.4
2 20 2026: 8.0 2043: 2.5 2026 76.0 2043: 26.1
2027: 7.5 2044; 2.3 2027: 719 2044; 24.0
o o 2028: 7.1 2045: 2.1 1018 68.0 2045: 22.1
2029: 6.6 2046: 1.9 2029: 64.4 2046: 20.4
2030: 6.3 2047: 1.8 2030: 60.9 2047: 18.9
2031: 53 2048: 1.7 2031: 57.7 2048: 17.6
Global warming target: 1.5°C 2032: 5.5 2049: 1.6 2032 54.6 20439: 16.5
Country: Canada 2033: 5.2 2050: 1.5 2033: 51.7 2050: 15.6
Type of use: Residential - 2034: 4.9 2034: 48.9
Office

Retail, High Street

Retail, Shopping Center

Retail, Warehouse

Industrial, Distribution Warehouse
Hotel

Healthcare

Residential

Mixed Use



area[m?]

Gross floor

Portfolio View

Stranding events

1,000,000

®
. .

100.900'
L ..
P [T
L]
L]
L i ’0
il . ® |..
10,000 » ‘? $ 1
!

1,000
2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

® Stranding events

(area of circles corresponds to GAY of asset)

» Aggregate the impacts from collections of buildings by type and location
in terms of:

* Gross Asset Value
* Gross Floor Area
* Number of buildings
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Thank You

Helen Goodland
Scius Advisory
hgoodland@sclus.ca

SCIUS

Advisory



Navigating the Circular Built Environment,
presentation of the ECESP Reading Guide

Veerle Labeeuw

Circular Flanders and
coordinator of the ECESP
Leadership Group Built
Environment




European Circular Economy
Stakeholderplatform

Navigating the Circular Built
Environment, presentation of the
ECESP Reading Guide

May 7th 2025 — I[URC North America
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o : GOVERNANCE
Public — Private Partnership CIRCULAR

Circular Flanders FLANDERS

l l Federal collaberation

Intra-Belgian Platfaorm civil society S
Circular Economy ')

government ) research

Veerle Labeeuw, Circular Flanders

veerle@vlaanderen—-circulair.be

ECESP Leadership Group Circular Built Environment

6 thematic agendas

Acceleraters for overcoming

Darrers and spreading good
practices Innovation Financing Jobs & skills

& entrepreneurship

7(\ 2 Policy and policy Circulair Communication Research
o VLAANDEREN \S 7 strategic levers S Seorirement




European Circular Economy Stakeholder Platform

A joint initiative by the European Commission and the European Economic and Social Committee

Advanced search

Home News and Events + Knowledge Hub Toolbox -~

Home - Knowledge Hub NG

Knowledge Hub

Good Practice




A reading guide on circularity
in the built environment

00 N O 00 B O DN -

. Introduction

. Circular Design Principles

. Materials and Resource Efficiency

. Standardization and Digitalisation

. Policy and Regulation

. Economic and Environmental Benefits
. Best practices

. Publications and Resources

Circularity in the

built environment

A Reading Guide

ECESP Leadership Group Cirouler Construction & Infrastructure, March 26th 2026




Introduction

R-STRATEGIEEN

CIRCULMIRE
ECONOMIE RO REFUSE

R1 RETHINK

R2 REDUCE

R3 REUSE

R4 REPAIR

RS REFURBISH

S REMANUFACTURE

R7 REPURPOSE

TOENEMENDE CIRCUAIRTEIT

RS RECYCLE

R9 RECOVER

Het
<. Nieuwe
Normaal

/

)

=

minimise tocal

Question needs for
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BPIE Decision pyramid

MOST Tackling vacancies: making vacant living space directly available
preferred
: o . Convert housing units: attic conversion
* Applying sufficiency | '
principles to buildings
can take many
different forms
Greenfield
development:
build new
LEAST
While efficiency is about doing things right, prefe rred
sufficiency is about doing the right things." x

Source: BPIE 2024, adapted from Zimmermann & First (2024), LINK
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Materials and
Resource Efficiency

The Urban Mining Index pursues the aim of
keeping building materials in as closed cycles as
possible.
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for construction products

¥ DGNB BUILDING -
= RESOURCE PASSPORT

n
| =S @ oSN
Comu'ar Home Frojekte «  Alle Produkte Kostengruppen «  Kategorien v  Beschaffung Kontakt

~7 W

The circular economy: building
trust through conformity
assessment

Standards and conformity

assessment provide assurance on
aspects of the circular economy...

Circular Technologies
in Construction

Putting Science Into Standards




Circularprocurement.be -> learning hub

Policy & regulation
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Economic and Environmental Benefits

Unlocking the potential FOUR CIRCULAR BUILDING Impacts of circular economy

of a nature-positive, on climate targets: M-level in

circular economy for Europe PATHWAYS TOWARDS 2050 construction and renovation
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HEUCircularTalks

Meet the speakers

Corina Murafa Josefina Lindblom
EESC Member 4y European Commission

Zsolt Toth
Building Performance Institute
Europe &

Nick Jeffries .
Ellen MacArthur Foundation %:5.:

Evangelia Tsiala *» - Arnaud Evrard
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European Builders' Confederation = &' ETH Zurich

Charlotte Cambier
Embuild Flanders (moderator)
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’ = veerle@vlaanderen-circulair.be
Let S keep In tOUCh CEStakeholderEU@eesc.europa.eu

June 5th in Brussels or online

Circularity in the
built environment

'y B - & 7 -
ECESP Group on the Circular
Built Environment




Questions & Answers

Lisa Graaf

Senior Project Manager,

Buildings Performance
Institute Eurcpe

FIURC

INTERMATIOMAL URBAMN AND REGIOMAL COOPERATION

Helen Goodland Veerle Labeeuw

5 Circular Flanders and
Principal and Head of coordinator of the ECESP
Research & Innovation, Leadership Group Built

Scius Advisory Environment

Moderator - IURC-NA
Circular Economy and
Nature-based Solutions Expert



Thank you for participating in
our Sustainable Urban
Mobility Webinar

Innovations In the built
Environment: Exploring

Circular Solutions for
Modernizing the Building
Stock & Creating
Affordable Housing

organized by the IURC-NA programme.

Please fill in the survey
sent through the chat!
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