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| Introduction

The Zero-Energy buildings and Green Remodeling market is undergoing rapid expansion, contributing
significantly to the global transition toward carbon neutrality. Major countries are implementing diverse
policies and support mechanisms to bolster energy efficiency and advance green architecture on an
international scale. The Zero-Energy building market is currently valued at approximately 15 to 20 trillion won
as of 2022, with projections indicating a potential growth to 93 to 107 trillion won by 2030 if the roadmap
for mandatory certification is fully executed.

Internationally, various financial support mechanisms are driving energy-efficient Green Buildings, with
ongoing discussions in the US on regional energy transitions and low-carbon strategies. Meanwhile, Saudi
Arabia is actively strengthening its construction sector for Carbon Neutrality. In Korea, policies aligned with
Article 31 of the Carbon Neutrality Basic Act promote energy efficiency and Green Buildings. However, recent
findings from the initial Carbon Neutrality and Green Growth Implementation Inspection reveal a 3% increase
in greenhouse gas emissions from the building sector in 2022 compared to 2021, despite an overall decrease
in total emissions. This underscores the challenges in improving energy efficiency and green remodeling
within the domestic building sector.

At CESS 2024, we will delve into market trends for smart green architecture and the integration of building
Environment and Technology. Discussions will cover achieving Carbon Neutrality through Zero-Energy
building and green remodeling, addressing societal and economic challenges, and proposing solutions. This
event provides a valuable platform for collaboration among experts in green architecture, government
officials, industry leaders, academia, and civil society to drive global green architectural innovation and
sustainable development towards net zero.

Name of Event
Climate Energy Summit Seoul 2024

Topic
Strategies for Green Building and Net-Zero Solutions

Date & Venue
Date : 27th June 2024, 14:00 - 17:30 | Venue : KBIZ Hall of the Federation of SMEs

Organizers and Sponsors
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Zsolt Lorand Toth Team Lead of Building Performance Institute Europe (BPIE)
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Program

Program

13:30~14:00 Registration VIP Networking
Opening ceremony
Opening .
Deok-Heon, Kim CEO, eToday
Remark
Welcome ) )
Dr. Young-Sook, Yoo Chairperson, the Climate Change Center
Remark
14:00~14:35 Wha-Jin, Han Minister, Ministry of Environment
Congratulatory
Remarks )
Se-Hoon, Oh Mayor, Seoul Metropolitan Government
Photo Group Photo
Keynote “Energy Access Solutions for Building”
14:30~14:50
Speech Kelly Alvarez Doran Co-Founder, ha/f Climate Design
[Global and Domestic Status of Green Building and Energy Efficiency]
“Current State and Future Directions of
Greenhouse Gas Emissions in the Building Sector”
Duk-Joon Park Head of Zero Energy Building Center, Korea Conformity Laboratories
14:50~16:05 Session | “Blueprints for Change: Building Sector Snapshot and
Strategies for Meaningful Whole Life Carbon Reductions”
Zsolt Lorand Toth Team Leader, Building Performance Institute Europe (BPIE)
“Empowering Building Data: Energy-ICT Convergence Solutions”
Jong-Hun Kim
Principal Researcher, Energy ICT Research Department, Korea Institute of Energy Research
16:05~16:20 Coffee Break
[Activating Green Architecture for Net Zero]
Moderator : Do-Nyun Kim Professor, Department of Architecture, Sungkyunkwan University
16:20~17:30 Session I Jin-Seong Kim Business Team Leader, Nuriflex
Joo-Young Lee Director, Seoul Metropolitan Government
Hong-ll Lee Research Fellow, Construction & Economy Research Institute of Korea
Seong-Woo Choi Director General, Korea Energy Agency
17:30 Closing

% The above program may be subject to change depending on situation.
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Energy Access Solutions for Building

Kelly Alvarez Doran

Co-Founder, ha/f Climate Design
Adjunct Professor, University of Toronto
Architecture 2030 Senior Fellow




‘ Kelly Alvarez Doran

Co-Founder,
ha/f Climate Design
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‘ Kelly Alvarez Doran

Co-Founder,
ha/f Climate Design

Kelly is a father, architect, educator, and activist. His holistic approach to the design
of the built environment has been shaped by his experiences working across the
world. In 2022, Kelly established the Ha/f Climate Design to partner with architects,
cities, governments, and non-government organizations to develop policies and
guidelines for whole life carbon reductions - notably the recently enacted embodied
carbon policies at the City of Toronto. Kelly is an Adjunct Professor at the University
of Toronto, is a Senior Fellow of Architecture 2030, and a member of the Royal

Architectural Institutes of Canada’s Committee of Regenerative Environments.
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Decarbonizing Construction

Kelly Alvarez Doran
Co-Founder of Ha/f Climate Design
Director of Ha/f Research Studio: University of Toronto

Buckminster Fuller
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Exporters of Aluminium Ore (2020)
[Click to Select a Country]
Total:%s.AsB

Indonesia

Brazil |cwane
3.17% |1.75%

Sainsburys Centre, Norwich, UK Global Aluminum Ore Production
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Sainsburys Centre, Norwich, UK Norsk Hydro ASA, Bacarena, Brazil

Kanshanshi Mine, Zambia
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Comprehensive Regional Infrastructure Sustainability Plan, Alberta 2011
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Lake Havelock, Ontario 2010

Lake Havelock, 2012
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Lake Havelock, Ontario 2014

Transcript
Mr. Kelly Doran
c/o 317 Adelaide St. W., 2nd FLoor
Toronto, ON, M5V 1P9
Identification Number: 03-0693-11
Test Location: Toronto, Ontario

11/7/2011
Two 11/7/2011
Three 11/8/2011

PASS
PASS

NR = Not Required

COMPLETE

Certified by: Date: February 15, 2012
Nedra Brown
Registrar

Official Transcripts of Examination Record for licensing purposes with another jurisdiction must
bear the embossed seal of the Ontario iation of (Local ion) and are valid
only if received direct from the Association
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“The cottage is highly sustainable.

The tightly insulated structure draws its
energy from a nearby bank of solar panels.
The water is supplied from the lake and
treated with a UV system.”

Dwell Magazine

Munini{Rwanda
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Munini, Rwanda

Babeyro

_Uganda

Butembo.

Lubuty

Kalima

Amekupi

Kasongo

Katlibuka
=

Zanzibat

Option 1: Large panes, off-site fabrication.

_17_




18% VAT

® Kigali Recycled Steel

Float Glass @ Nairobi

® Munini On-Site Fabrication '

Option 2: Small panes, On-site Fabrication

a.
S on the top 611 with the height of

260mm on the fop right it the heignt of

_’]8_



llima, Democratic Republic of Congo

: llima, Democratic Republ
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99% SHINGLES TRUSSES

° Wood harvested & Wood harvested &
RE'NFOR,C'N,G BAR ¢yt on site (2km) cut on site (6km)
Sourced in Kinshasa, H H
brought via barge to
site (1300km)

STEEL TUBE
Fabricated in
Kinshasa, brought
via barge (1100km),

)
N
B .
3 <
8 S |
o) = : |
© 0% 0% 1% :
E . H H H
=] 8 8 8 CEMENT EARTH BLOCK LATERITE BLOCKS COURSE SAND
- = 0 Sourced in Kinshasa Clay dug & dried on  Sourced within 2km  Collected from within
o N via barge (2300km) site (400 m) of site 1km of site

Distance (km)

_20_



.. Labor:
$304,580

Materials
$37,810

Transportation
$25,680

Total: $379,070

83% of project

cost spent on labor

Villager -« o= 20%

Transporter - -+ 4%

Treecutter

Carpenter Mason

76% Skilled labor hours

24% Unskilled labor hours

_2‘]_




llima school |15 .............................. 5

The construction of Ilima emitted

Mubuga school [ 83 Fee 28 times less carbon/m2
than the global average for

Global average for 4 ; 2
o educational construction projects.

educational projects

. - S T —

_22_



Wood Frame

0.4 m® Glass
0.8 m® Rebar
7.5 m®* Gypsum
49.5 m® Wood
59 m? Concrete
99 m? Insulation

RC Foundations

Div 3,4,5

Asphalt Shingles

/ Douglas Fir

Windows & Doors
Glass Fibre

Div 8
XPS

Div7

Flooring

Div9

92 Tonnes of CO2e *
308 kgCO2e/m?
80% of global average

* excludes: millwork, fixtures,
electrical, lighting, solar
panels, battery, appliances, and
furniture.

_23_




al Sty Flooring
/ Douglas Fir “
6 D Windows & Doors

10% Wood:
Framing, Sheeting,
Flooring

XPS.

RC Foundations

65% Below Grade:
Foundations &
Crawlspace

_24_




I Asphalt Shingles

XPS

13% Bitumen Roofing _—
58% Petro-Chemical

44% XPS*

excludes b-series emissions

_25_



CANADIAN WOOD-FRAME
HOUSE CONSTRUCTION

Canadi

CMHC ¥ SCHL

APPENDIX B

Cutaway View of a Wood-frame House

1. Excavation to solid rock
or below the depth of
frost penctration
Coneree footing with key
Perforated perimeter
drain tile
. Crushed stone with

soil filter cloth over
. Galvanized steel basement
window well
Vertical drain to drain tile
Clean free-draining,
backfil material
8. Slope ground for

surface drainage

N

Floor
5. Concrete floor slab

12, Crushed stone.

Foundation Wall and Sill

16. Wood-framing
17. Baeinsulation

Canada Mortgage anc Housing Corporation

. Sill plate actached to concrete
‘wall with anchor bolts

Floor Platforms
and Headers

21, Rim joist

22. Bate insulation

23. Floor joists with cross bridging
or blocking

24. Tongue-and-groove plywood
or OB subflooring

Continved on p 315

APPENDIX B

Cutaway View of a Wood-frame House

(Continued)

Exterior Wall Framing

25. Wood stud framing

26. Double top plate, cross-lapped
at corners

27. Lintel, double wood headers
with insulated cavity

28, Jack stud bearing under lintel

29, Bact insulation

30. Plywood or OSB
wall sheathing

32. Electric receptacies and
switches penetrating air
barrier on exterior walls and
ceilings mounted in airtight.
moulded plastic boxes

Interior Finishes
33, Gypsum board interior finish
on walls and ceilings

35. Floor finish {carpet,
hardwood, resilient flcoring
or ceramic tile)

Siding Finish and Trim

36. Drip cap flashing with end
dams over window head

37.Vertical wood strapping.
aligned over studs; 25 mm
(1'in) air space at butt joints

38.J-trim under soffc and around

i ulding

39. Prefinished wood trim

40. Prefinished siding (hardboard,
wood, vinyl or aluminum)

cap flashing

42,5l flashing with end dams.

i
43. Mesal brick ties
44, Brick sil flashing
45. Steel angle brick fintel
46. Brick veneer
47. Brick sil

Partition Wal

48, Partition wall framing

49. Double floor joist under
parcition wall

51..Seal holes through partition
studs for electric wiring at
exterior walljoint

Roof and Ceiling Framing

52.Wood hdder framing t©
extend roof overhang at gable

53, Prefabricated gable-end roof
truss shortened to receive
gable end sofficladder framing

54. Prefabricated roof truss

55, Prefabricated roof truss

56. Truss heel to accommodate
insulation without compression

57. Plywood or OSB roof
sheathing with meral "H" clips
or blocking at joints

58, Celing wood strapping

59, Insulation

60. Insulation baffle to retain
insulation and maintain
vent space of at east
€3 mm (2% in)

Canada Mortgage and Housing Cordoration

63, Prefinished metal drip edge
64.Self-sealing composice
cave protection

66, Prefinished metal valey flashing
67. Prefinished metal flashing at
chimney to roof joints
68. Prefinished metal
chimney capping

Fascia and Soffit
69. Wood blocking for truss soffit
70.Wood fascia plate
71. Prefinished aluminum
fascia cladding
72 Perforated vented aluminum
sofft with J-trim on wall
73.Gable end roof vent

Ventilation and

Mechanical Equipment

74. Exhaust air vent hood with
sereen and insulated duct
from central exhavst air
system or heat recovery
venclator (HRY)

75, Fresh air supply vent hood
with sereen and insulated
duct to central fresh air
system or HRY

76, Insulated double wall
stainless sceel fireplace
chimney flue with rain
<ap from prefabricated.
zero dlearance, freplace

77.Double wall scainless steel
furnace fle with rain cap

_26_
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¢) The extent to which current and future generations will experience a
hotter and different world depends on choices now and in the near-term

2011-2020 was

future experiences depend on

around 1.1°C warmer. !
than 1850-1900 Future_emissions Jhow we address climate change
1900 1940 1980 )\—- scenarios: 2060

2100
warming
continues
beyond
intermediate 2100

§°C Global temperature change above 1850-1900 levels
e

ﬁ 70 years
born ) i ‘ year
0 05 1 15 2 25 3 35 4 n2020 |t ¥ o i ® old in 209
1
bo'lz‘n” ) = é 70 years
IS 3 l"l e old in 2050

born ‘ \ 70 years
in 1950 old in 2020
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50 % global reduction
by 2030 to limit to
warming to 1.5° C

50% of what?

o,
1%
Building Construction, Renovation
& Maintenance

=39 %

Of annual global emissions attributed to the
construction, maintenance, renovation, and
operations of buildings.

28 %

Building Operations

_29_




How do we do this here?

<
€O, emissions
percapita
(g 26CHC
20450 Massive CO, emissions, primarily
through gas flaring, have caused major
ail-producing countries like Bahrain,
Oman, Kuwait, Qatar and UAE to
have high per-capita CO, emissions,

despite their small population.
&

Canada 15.2

Emissions
PER-CAPITA BY COUNTRY

ing the total carb i t
always paint the most accurate picture of a country’s
isn't

LA
—— When accounting for the ntensity of
emissions, measured by emissions per
‘GDP. Mongolia will have the highest
" per capita CO, emissions in 2030,
followed by Brunei and Malaysia.

For I though China s
the average American i roduci

p
of CO, per person, compared to 7.1 tonnes for a Chinese citizen.

Here’s a look at the biggest per-capita
carbon emitters in the world:

Regi

The Americas ~ Asia and Oceania Africaand the Europe and Russia
Middle East

Unequal global distribution of wealth plays
afactor in carbon emissions. Developed
countrislike Qatar emit 31¢ COyyr, while
that of developing countries in Africa can
bo as low a5 0.7¢ COyr.

“1 Middle East A
Bahrain, Oman, Kuwat, Qatar,Urited Arab Emirates
*2 Middle East B
Istael, Jordan, Lebanon, Syra, Yemen
*3 Asia A
Brunei, Malaysia, Mongolia, Singapore:
*4 Asia B
Asia without Asa A, China,India, Thilend, Taiwar,
Indonesia, 5. Korea or Japan

*3 China
China, Hong Kong
 mision valuesar hased o ofthe o %
i e e et ot e %
SOURCE: AQAL GROUP, IFA (2021 s, @ VISUALCAPITALIST.COM
3
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50 % reductionin

Canada
50 % reductionin

L South Korea

50 % reduction in Africa

How can we Y2 the embodied
carbon of all constructionin
Canada this decade?

>
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IVERSITY OF WARWICK

ARA CULTURAL CENTER

LGA Quadrangle Teeple Architects S+P DSAI
Alexandra Park Townhouse DUKE SQ at Alexandra Park River City Two Waterworks

[ TS
L g
mmn

Batay-Csorba Kohn Architects Superkdl KPMB B+H
Core Modern Bayview Villas Oben Leslieville 11 Wellesley 4817 University
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11
Pz 111 |
66% 71% 90%
538 Eglinton E 571 Dundas St W 318-324 John St

44%
1075 Queen StE

50%
2803 Dundas St W

29%

8%
22 Trolley Cr 38 Cameron St

= =

e e |

37%
505 Richmond St W

20%
481 University

31%
11 Wellesley St W

Ha/f 47

Academic Wood Tower - Toronto
Patkau / MUMA

OSSTF - Toronto
Moriyama Teshima

The Catalyst - Spokane, USA
Michael Green Architecture

Black & White - London, UK

Waugh Thistleton White Arkitekter

80 Atlantic - Toronto
BDP Quadrangle

Magasin X - Uppsala

TRCA Headquarters - Toronto
Bucholz McEvoy / ZAS

g

Sara Cultural Centre - Skelleftea, Sweden
White Arkitekter

Adidas Headquarters - Portland
Lever Architects

Interdisciplinary Biomedical Research
Building Warwick, UK
Hawkins/Brown
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GWP kgCO,e/m?

R - VALUE
BIOGENIC
kg CO,e/m?
36.8
MAGASIN X

SPRUCE PLANK
CLADDING W/ PAROC
WOOL INSULATION

335.5

SARA CULTURAL
CENTER
CURTAIN WALL
SYSTEM

216.8

52.9
275

60.4
1 38.4 (upper)
60.0 98,05 33.0 (lower)

256 29.6

15.66
65.0
109.0
1313

BLACK & WHITE ONTARIO SECONDARY 80 ATLANTIC TRCA ADIDAS CATALYST ACADEMIC WOOD

TEACHERS HEADQUARTERS BUILDING TOWER
FIBRE CEMENT RAINSCREEN RAINSCREEN WOOD ACM PANEL W/ TERRACOTTA TRIPLE GLAZING W/
BOARD WITH CLADDING W/ WOOD CLADDING CLADDING W/ MINERAL WOOL CLADDING W/ ALUMINUM SUN
MINERAL WOOL SOFFIT OVERHANG MINERAL WOOL INSULATION MINERAL WOOL SHADES
INSULATION INSULATION INSULATION

60000000

50000000

40000000

30,000,000

20,000,000

Carbon Emissions (kgCO2e)

10,000,000

0

85883385
QREKRR

.
::‘.nl”“"m""'m:\

) IJRRES BRI

W

After 30 years,
1.91 operational / embodied carbon ratio

Embodied Carbon Calculated:
16,182,571 kgCO2e

goranTnorEog
@2-NoxnOEO0 8

58838
QRRJIRIVRRYKRRRR

2008
20

mConstruction wDue to Heating = Due to Electricity
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McMurrich - 1921
Darling & Pearson

William Davis - 1974 (UTM)

Moriyama & Margison

University College - 1856
Cumberland and Storm

Galbraith - 1960
Page & Steele

S RS
Whitney Hall - 1931
Lyle

Sandford Fleming - 1907
Darling & Pearson

Graduate House - 2000
Morphosis

Massey College - 1962
Thom

Embodied Carbon Intensity (kgCO2e/m?)

1,000

2022 Study

2024 Study
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Year of Construction vs. EUI, UTSG Campus Buildings

1,
o~
~

£
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=
S
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University College

500
./ CCBR
Law Faculty
000
Medical Sciences
3 Rosebrugh ee ./
Leslie Dan
L]
°
L . .
McMurrich Galbraith
500 5 ./ . v
® e
] e L] Bahen
.Q\ ®e Massey College °®
Daniels ° Whitney Hall
1875 1900 1925 1950 1975 2000

@ Total EUI (kWh/m2)

Year of Construction

== Trendline for Total EUI (kWh/m2)

Insi

.

REGULATING
EMBODIED EMISSIONS
OF BUILDINGS

ghts for Ontario’s Municipal Governments

POLICY PRIMER / AUGUST 2022

PROJECTTEAM

il Toronto

FUNDING PROVIDED BY

TAF

MANTL=

DEVELOPMENTS

UNIVERSITY OF

& TORONTO

H

Embodied carbon (kg €O,e/m?) - A1-AS
8 8

0 III ‘lll

Part9Residential  Part 3 Residential
(small) Ularge)

W02 W20

Figure 4: Proposed upfront

Commercial Office/ AllOther Types
Retail

W20m 203

phases A1-AS

Embodied emissions (A1-AS, 8185, C1-C4) kg COe/ mi

= mﬂ

for buildings kg €O e/m’ - life cycle

39
350
333

503 BUILDINGS 15 BUILDINGS

Although we believe all(or nearly al) buildings should
be able to achieve these caps, it is prudent to allow for
an optional compliance path that can be applied only
in special circumstances which may be applicable to
special construction projects that have uncommonly
high embodied emissions impacts,for example high
securitylocations like prisons or hospitals. Therefore,

“Seefocnote donpage 10

Al other types

SBUILDINGS 21BUILDINGS

Figure 5: Proposed initial (2024) caps in red lines shown in relation to Ontario benchmarking

allowing a specific ‘reduction against a similar baseline
building*approach for special circumstances may be
appropriate, which puts the onus on the design team
10 show how they are lower carbon than a similar
“typical*building. Vancouver s taking this approach
requiring a 10% reduction against a baseline building
(20% for wood-based buildings) by 2025.
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EMS Station - Diamond Schmitt Architects & gh3*

Key Emission Drivers:
XPS, galvanized steel, CLT & glulam, ready-mix, paints & coatings,

Ready-mix
Ready-mix,
Ready-mix, structures wallsy& floors
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Embodied carbon (TCO2e) (A1-5, B3-5, C3-4)

M Original Embodied Emissions Proposed Emission R Revised

Ha/f found a 30%
reduction in embodied
carbon was reasonable on
a specific project through
six material substitutions
that had a zero impact
on budget and schedule.

The top three most
impactful were accepted
resulting in a 26%
reduction in embodied
carbon and 800 tonnes
of avoided emissions.

3145 -246
2 -369
7 22 191
2308
Baseline Lower impact  Recycled glass  Lower carbon Hempcrete High recycled Lower impact Subtotal
XPS insulation gravel insulation concrete (GUL + block in lieu of content concrete slab
high SCM%) CcMuU structural steel sealant
Urgent
PH3.17 2

Update Downsview: Draft Secondary Plan and Draft Community Development Plan
Priorities - Status Report (Ward 6)

Urgent

Held by
James Pasternak

PH3.19=

Toronto Green Standard Update: Advancing Net Zero Emissions in New Development
(Ward All)

Urgent

Adopted

PH3.21 =

Feedback on Potential Provincial Regulation(s) on Municipal Rental Replacement By-
laws (Ward All)

The Chief Planner and Executive Director, City Planning has submitted a supplementary
report on this Item (PH3.21a with recommendations)

Without Recommendations

PH3.24 2

770 Don Mills Road, Ontario Science Centre - Heritage Request (Ward All)

Held by
Brad Bradford

Adopted
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ha/f

Ha/f Climate Design was founded to
halve the emissions of the built
environment this decade

diamonc Moriyama " o
schmitt Tesnima [N e [
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Ha/f of What?

| 2020 2030 2050

How do we halve
the emissions

of the built
environment this
decade?

----->Atmosphere

[0
o
?f ..and get to zero by 2050
4
&
o
g
B
: u‘r 'l &P proaCh We provide Life Cycle Assessment
to find immediate reductions to the
upfront carbon of cost projects.
2020 2030 2050

]

2

Q

8

£

<

A

&

Q

o

& We balance operational B

Q SN ) . ; .
o efficiencies against upfront® Bio-Based Material
: emissions through a holistic

: whole life carbon approach.

v

&

8

s

A
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nalysis ha/f

Regent Park Block 1 b, o ki vty f 0 o
o o e e e i
Whole Building Life Cycle Assessment Prr—
pinrtiepbant
o =
s
June 2023
ha/f
= Torvw CORa P ot
[
W
Oty o eyl o g bepects okl b cpen compicion e
Al e ey v g
o prfcts siucture and ooaaps epressts 22889 toes o G020
e oo 8 o oo ot 3o s
ol ioorarosns o
486 kgCO20/m2. @ sum Gbove the TGS Tier 2 cop of 350kGCO20/m3.
idoas for both immediato mitigationin tho projoct s woll as broador stratogios.
o o e R
C=r
T T
o
==
o oo
m
T e e
s Jro—

We provide Life Cycle Assessment
to find immediate reductions to the
upfront carbon of cost projects.

Our Approach

2020 2030 2050

iz

We work with policy makers and industry
leaders to reshape planning frameworks,
building codes, and supply chains to enable
the rapid decarbonization of the built
environment.

CO2e --------> Atmosphere

We balance operational Adaptive Sites

efficiencies against upfront® Bio-Based Material
emissions through a holistic
whole life carbon approach.

Sequester <------- CO2e

We collaborate, educate, and advocate
for the transformation of our industry.
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Version 1
May 1,2024

s

€

Project Planning &
Design Primer for
Low-Carbon
Construction

f

N

by

\1,.

Pl Loy Bowdof Canada  Secretaria du Gonsel du Trésor
Secretariat 4G Canada

8.2/ Schematic Design Phase
During
design proposals. i i i project’s
je existing L from 0
economy principles, reducing the need for ne Careful
evaluation of ds and chall bout space lead to
d Questioning
allows for minimizing d embodied carbon while still
meeting Other approaches low-
exploring techniqu sourcing to minimize
for pl: d design teams to work through are as follows:
Skin Services
BuildLoss s there an exising facade hatwe coud  TBD
and/or deconstruct for
epurposing onsie?
Are therscthor buskdings in our portolothat
‘could be material donors?
Build Sufcionty
identify the optimum solutions? buikding?
(Can we employ zonal approaches across
59300 uso ypos?
Build Efficiently
ratosfor program arcas? consider?
How can we streamline the material palette?
Build with Moder
Methods
‘standardized processes?
Ganthe buiding systems be easly
femoved and replaced o alow for
mmmmmmmmmmmmm rouse?
Build with Lower e
Carbon Materials focade system? environmantal mpacis?
/Are we relying on petrochemicals and other
novel entities?
KeyPhase
Dolerables
Projoct Planning & Design Primer for 2
Low Carbon Construction

We now are working with
City of Toronto’s Urban
Design and planning
teams to provide
recommendations for
future revisions.

Section 3:
Performance
Standards
for Mid-Rise
Buildings

TOWNHOUSE AND LOW-RISE APARTMENT GUIDELINES

)
w
=
=
7}
=)
=
Z}
=
(-]
1)
7}
=)
(4]
=
=
=
5
[--]
-
=
<
-
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Our Approach

2020 2030 2050
Standard - WZ _;:rovu‘!je prf-d_efotnsttructlon
Construction audits and material strategy
to catalyze building retrofit,

3 material re-use, and a return to
s bio-based materials.
£ Optimize for
& Embodied
: R Carbon A/
! H Re-Use &
i Materials
o -
[o] - N
© 5 2
o Adaptive Sites We help develop adapti
o . .
o ; ; regenerative, climate
it sigstasadlliatclial positive landscape and
: strategies.
t
&
H
&
B
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This page summarises the granite included | The heaviest picces of Granite in this  Base Stone Finish  Tvpe Dimension H (mm) Dimension W (mm) Quantity
within one bay of the building, by breaking it e o

el bay weighs 135 kg Slab-1 ‘
down into its component parts. i s e Slob-2 20 150 4
Slab-3 20 20 0
We intend for the full catalogue of granite to Slab-4 20 600 6
inform the storage and labelling requirements Slab-5 200 200 2
on-site, as well as providing the design team Polshed  Miro-1 o0 %0 )
with an invaluable ool to plan the new facade 90 o ‘
treatment and minimise waste. 200 00) 2
200 140 2
This bay is ncighboured by other repeating bays = - n
across the facade, as well as some irregularities. 8ol -
1200 20 2
%0 &0 2
%0 20 4
0 0 2
w0 =0 2
Red Imperal = = 5
[ 100 &0 2
I 200 00 2
1200 190 2
f 900 500 2
Rougn %0 140 "
o0 %0 2
80 190 2
1300 190 ‘
0 140 2
00 50 2
45 140 2
1300 00 )
20 &0 2
0 0 2
00 00 2
a5 o0 2
1300 900 3
1300 o0 2
1200 %0 3
900 600 18
900 200 18
Slab-900-3 %0 ) 2
Slab-900 -4 %0 190 2
Slab - 900 - 5. 900 900 ¢
Slab-900-6 0 ) s
Slab - 900 - 7 900 500 4
Slab - 000 - 1 000 600 2
ol Slab - 860 - 2 860 200 2
Slab - 700 - 1 700 900 9
Rosa
Slab - 700 -2 700 600 6
Slab-305.-1 205 %0 6
Stob 3052 25 &0 4
Slab - 395 -3 308 140 2
Slab - 305 -4 £ 5905 4
Slab - 545 -1 sis 0 2
Slab 8§45 2. 545 200 2
Slab 445 1 445 600 2
= Stab 445 2 s 20 2
Block 100,90 %0 ”
Block 100490 850 3
Block 200x90 1000 3
Bocke  Block 200120 %0 4

i Large dimension B Cioancd stono 1

ii Re-dimensioned =
Cladding iii Re-worked &
: — am

=D - @

Hanging
system

Seating ) (Planters )

i Render Pigmented lime rendor ¥ Inlaid tiles

[ Bospoko piooos
Cllls Waterspouts

New hanging
system

[l Pre-castfacade elements |3

Looal waste
streams

() G G
(o) Comm

Features

New material

ushed granite facade Crushed granite feature
(with an undetermined facade)

. Exlakling acer ol paliete . Additional material brought o site . Reused granite facade ( ) Reused granite feature . c

= {with an undetermined facade)
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Deconstruct
Carcful removal to
enable reuse with
minimal i

O T 3 lerdi foicy

picces can achieve a brick or tiled appearance,

helping to break up the flac facade with continuous

string courses. This option could work in tandem
ke bl

Safe storage,
preferably on-site

Re-dimensioning
stane

A ibl

witl plinth discussed on pages
28-29, making the building appear lighter weight.

Brick slips

The granite could be cut into 4omm thick tiles,
or slips, that arc then dry or wet installed onto
the facade. The wet installation build-up would
make use of a lime adhesive to fix the tiles onto
2 woodwool backer board. This option presents
many opportunities for different sizes and bond
pattens.

Bricks

Sisntlard sised hiidksa e thick

1d be cut from
sections of granite (the mullions are up to comm
thick, for instance), or they could be laminated
using two gomm thick tiles to make an Somm
tall solid brick. These could be mortared as per
standard brick laying, or there may be dry methods
of installation too. If using solid bricks, this would

cataloguing of new
elements for reuse

Dry install

Reusing existing
hanging system. For
ease of future reuse

Wet install

Smaller dimension
stonc is adhered toa
carrier board

be a limited feature and the exact quantity of
granite over 4omm thick will be included within
the future audic.

Bond patterns

The smaller dimension stone (whether brick
slips or laid bricks) could be arranged in vertical
or diagonal bonds to unlock different textured
surfaces across the facade.

Tessellating shapes

The granite could be cut into more intricate
shapes, designed to make efficient use of the sheet
material. This could provide a flexible solution for
tessellating the facade around bespoke features,
such as angled widow reveals.

3

Jose Sanchez
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D4 - Hybrid Timber Design
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8000 $40 (M)

6000 $30 (M)

4000 I = ] $20 (M)

2000 $10 (M)
L— s0(m)

TOR-D1 CAL-D1 VAN-D1 TOR-D2 CAL-D2 VAN-D2 TOR-D3 CAL-D3 VAN-D3 TOR-D4 CAL-D4 VAN-D4
Concrete Concrete Concrete Steel Steel Steel Timber Timber Timber Hybrid Hybrid Hybrid
Timber ~ Timber  Timber

8000 $40 (M)

6000

____________ = Cost Competitive

4000

45%-60% the Carbon

2000

TOR-D1 TOR-D2 TOR-D3
Concrete Steel Timber
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STRAW PANEL
New Frameworks Gryphon Straw Panels

Raw Material Supply

ANRE

Responsibly
Managed Forests

Manufacturing and Construction

Distribution

A

Permitting and ) .
Engineering Low Rise Residential
el —LD
New

Building Design

Saw Mills

Approvals

Regional Straw

Regonal
Fariiecs Frameworks Shipping
Production
? Facility

Reglonal Hardware
and Fastener
Suppliers

Mid and High Rise
Commercial

CROSS LAMINATED TIMBER
Internationally Manufactured

Raw Material Supply Manufacturing and

Distribution

W
i Code
. Des.lg" a,"d Permitting and
L W{mm| Engineering
. Blmo Approvals
; I w—
S D & International
’ E] | Production Shipping

Building Design Construction

Global Managed
Forests

Saw Mills Low Rise Residential

H Facility
Petroleum Global '
Production Adhesive :
Byproducts Suppliers ! Mid and High Rise

Commercial

Bio-Based Materials Summit - Boston, Nov 15th

Ownership

D

Insurance

\D*'

| Long Term Ownership

7

Maintenance

Ownership

eJ®

Insurance

%D“

Long Term Ownership

7%

Maintenance

ial
Mat@ﬂa
Health
Design
| Frontiers
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Sainsburys Centre, Norwich, UK (1974)

Enterprise Centre, Architype, Norwich, UK (2015)

Suncor Mine, Fort McKay, Alberta

Doran Farm, Isabella, Manitoba

; :
|
|
|
%
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Thank You

Kelly Alvarez Doran
Co-Founder of Ha/f Climate Design
Director of Ha/f Research Studio: University of Toronto
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of Zero Energy Building Center, Korea Conformity Laboratories
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Blueprints for Change: Building Sector Snapshot and

Strategies for Meaningful Whole Life Carbon Reductions

Zsolt Lorand Toth
Team Lead of Building Performance Institute Europe (BPIE)
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Principal Researcher, Energy ICT Research Department, Korea Institute of Energy Research
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Duk-Joon Park

Head of Zero Energy Building Center,
Korea Conformity Laboratories

Park Duk-Joon, director of the Zero Energy Building center, has been developing
energy efficiency and greenhouse gas policies and technologies in the building
sector at public energy agencies, governments, and research institutes for more
than 20 years. He was in charge of establishing the 2030 National Greenhouse
Gas Reduction Roadmap for the Building sector announced in 2016 and 2018, and
participated in expert technical working group for the 2030 NDC Implementation
Roadmap announced in 2023.
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Zsolt Lorand Toth

Team Lead,
Building Performance Institute Europe (BPIE)

Zsolt Toth is Team Leader at BPIE where he is responsible for steering BPIE’s
work across a number of policy and research projects including building stock
decarbonization and sustainability of the built environment, in general. He has
over 15 years of experience driving public affairs activity and delivering EU policy
in the built environment. Zsolt holds a PhD in Political Theory and has contributed
to a series of academic and industry publications on energy efficiency, low carbon
construction and green finance.
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Blueprints for Change:

Building Sector Snapshot and
Strategies for Meaningful
Whole Life Carbon Reductions

27/06/2024 | Zsolt Toth

o
CESS 2024 .BPIE

‘ BUILDINGS PERFORMANCE INSTITUTE EUROPE

. L f
Va2 Q0 A B o

NON-PROFIT POLICY ADVICE BRUSSELS INDEPENDENT IMPROVING THE IN OPERATION
THINK-TANK ON BUILDING AND RESEARCH SUSTAINABILITY SINCE 2010
REGULATION, BERLIN PERFORMANCE
FROM DESIGN TO OF BUILDINGS
IMPLEMENTATION ACROSS EUROPE
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- ‘ AGENDA
IBPIE
* Snapshot of the global buildings and construction sector
decarbonisation - key messages from the UN/GABC 2023 global status
report
* Focus on Europe — recent key policy developments
* Counting all sources building stock emission — taking a whole lifecycle
and value chain perspective
27/06/2024 | CESS 2024
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WHAT IS THE 2023 BUILDINGS-GSR?  suiuen

A

5E e T

A global reference document: A collaborative effort, building

Eighth edition of this annual snapshot on the a global community
progress of the buildings and construction sector
globally towards achieving the Paris Agreement
goals:

An update on the drivers of CO, emissions and - _—
energy demand globally, e IR 20 &5 |19

Status of policies, finance, and key actions that

support a zero-emission, efficient, and resilient The analysis was produced by teams of UCL's Bartlett
buildings and construction sector, School of Environment, Energy and Resources and the
Buildings Performance Institute Europe (BPIE) under the

P

This year’s Buildings-GSR presentation
features contributions from:

An- u.pdate.d method and findings of the global leadership of Professor lan Hamilton and Oliver Rapf.
Building Climate Tracker With special thanks to our many authors and contributors
from around the world.
o1 . Global Alliance
2023 Global Status Report for Buildings and Construction @ for Buidings and

7N
N0y

environment
programme

NS

SRR T

Growing global buildings and
construction emissions
and
slowing investments and
policy efforts highlight
that we are not on track.

T

2023 Global Status Report for Buildings and Construction m for Bldings and
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THE QUESTION: WHERE DO WE WANT TO GO? UN &

environment

l l rogramme
Zero carbon prog

v el

100
920
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EIHEVYE: ﬁ_’
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10

-10
2015 2050

e Decarbonisation Index e Path to goal

*The path to goal corresponds to the weighted aggregation of the path to goal for all the indicators multiplied by the CO2 emissions indicator.

Source: Adapted by the Buildings Performance Institute Europe (BPIE). Clobal All
2023 Global Status Report for Buildings and Construction m for Buidings and

R Construction

AND HOW FAR HAVE WE COME? UN &

environment
a5 39.6 programme

7 el

40
35
30
25
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10

R

>39.8

[points]

2015 2016 2017 2018 2019 2020 2021 2022
=@=Decarbonisation Index  ==O==Path to goal

*The path to goal corresponds to the weighted aggregation of the path to goal for all the indicators multiplied by the CO2 emissions indicator.

Source: Adapted by the Buildings Performance Institute Europe (BPIE). Clobal All
2023 Global Status Report for Buildings and Construction M for Buildings and

9 Construction
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KEY MESSAGE:

The Global Buildings Climate Tracker indicates that the
buildings and construction sector remains off track to

achieve decarbonization by 2050.

With a newly updated method, the 2023 BCT
shows a stagnation of progress since 2015.
Since 2021, less than 1 decarbonisation
point was achieved. The building sectors
path to decarbonization has still a long way to

go.

This lack of progress is linked to the
significant gap in progress of indicators for
building energy intensity, NDCs with
extensive detail on buildings, and building
energy codes aligned to net-zero
emissions.

Critically the building sector emissions have
not reduced over the past 7 years. In 2022,
emissions are higher than 2015 levels.

201

an\
UN &
environment
programme

@ Decarbonisation Index

s Path to goal

2050

2015 2016 2017 2018 2019 2020 2021 2022

== Decarbonisation Index

39.6

293 F

39.8
[points]

=O==Path to goal

*The path to goal corresponds to the weighted aggregation of the path to goal for all the indicators multiplied by the CO2 emissions indicator.

Source: Adapted by the Buildings Performance Institute Europe (BPIE).

2023 Global Status Report for Buildings and Construction

Global Alliance
S for Buildings and
R Construction

Chapter 5: Global Buildings Climate Tracker (GBCT)

The GBCT is a decarbonisation trend index for

buildings and construction

° The decarbonization index of the
BCT tracker comprises seven
indicators

° Inthis edition, the observations
cover the period 2015 - 2022

° The observations are compared to
the reference path towards the goal
to achieve zero carbon building
stock by 2050

37%
IMPACT

“an
iy
UN&

environment
programme

63%
ACTION

Source: Adapted by the Buildings Performance Instifufe Europe (BPIE)

2023 Global Status Report for Buildings and Construction

Global Alliance
A for Buildings and
B Construction
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KEY MESSAGE: UN®

Compared to 2021, operational energy-related CO, emissions ,‘3{‘;’;’,‘;',‘,,"‘,,?2‘
have increased by around 1%,

v el

\‘;'I
reaching the highest emission levels since 2018. %‘
Global share of buildings and construction operational and process CO, emissions, 2022 ""‘

Emissions Buildings Emissions Emissions by sector 2022
(GtCO,)

Operational energy-related CO, emissions
from buildings grew by around 1 % in 2022
compared to 2021 to just under 10 GtCO,,
Non-residential exceeding the previous 2018 peak.
(direct)
3%
ol Buildings energy-related energy demand

,///////////;/// (ndrech represents around 27 % of global emissions

B in 2022 and a further 7-9% is estimated to

Residential (direct)
9

Residential (indirect)
119

Buildings construction

2 industry be due to the manufacturing of buildings
T materials.
Bricks and glass
3%

0
2010201120122013201420152016 2017 2018 201920202021 2022 T{:gjgf;"o?if’
#Nonresidential mNonresidential #Residential mResidential &

(indirect) (direct) (indirect) (direct)

Source: International Energy Agency (2022). Tracking Clean Energy Progress. Paris.

2023 Global Status Report for Buildings and Construction M for Buidingsand

R Construction

THE BIG QUESTION: UN@

7 el

programme
How to get on track towards the decarbonization of A
the building sector? ?.;'
72.8 'y
70 " vy
Starting in 2015, around 6 o 7 //;j gaees
decarbonization points were required T
every year to follow the reference path. = > 39.6 .:// I il
However, due to the slow progress 40 - 3"5// _/ 410
achieved until 2022, around 10 30 138 , "31.4
decarbonization points are now 20 cid 132// . 51n
necessary every year to correct the » (,‘3// s
current situation and get on track by 0 _o 02,7
2030 0 ’L.\/A.—-ﬁ
-10

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

==@== Decarbonisation Index s s Path to goal = «p = Get on track path

Source: Adapted by the Buildings Performance Institute Europe (BPIE). Clobal All
2023 Global Status Report for Buildings and Construction M for Buildings and

9 Construction
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KEY MESSAGE: UN®

environment

Efficiency investment grew in 2022 but was under pressure in programme

v el

2023 as economic challenges affect construction activities and o

. . 5»-.i
make investing more costly
P — ® Global investment in the energy efficiency of ¥4

-

300 30% buildings increased by around 14% from 2021 to USD
285 billion.

25%
® Investments in 2023 are estimated to fall to 270
20% billion due to the impact of rising borrowing costs and
economic instability, which are slowing construction

N
S
15}

Billion USD (2022)
N
o
S

150 - 15% activity.
100 - 10% . .. .

® Investment in energy efficiency and construction of
50 % sustainable buildings represents less than 5% of total

global investment in the buildings sector.

0%
2016 2017 2018 2019 2020 2021 2022 2023e : °

! ) L T Global increases in the cost of living will put pressure
mEurope mUnited States = China Rest of world Share of electrification spending (right axis)

on borrowing costs, but energy efficiency presents a

Notes: Spending on electrification (e.q., Heat pumps) is included in the total spending, and represented as a share of total spending on the right axis; 2023e = estimated

values for 2023 means of moderating energy cost volatility as well as
reducing emissions.
o1 . Global Alliance
2023 Global Status Report for Buildings and Construction M for Buidings and

The Building sector energy unit intensity is environment
programme

KEY MESSAGE: UN @& E
.
E,

15% higher than the needed value to be on track
160 153.1 #

145.3
150 W ......................... 02
140 \ T g
126.5 -

130 O : L.

120 ~

110

J\C“* 96.2
100 s

[kwh/m?]

0
80
70
2015 2018 2021 2024 2027 2030
@ EnErgy intensity  e==O===Path to goal = «eeeeeeee Current trend  -=-#--Get on track path
op geo . Global Alli
2023 Global Status Report for Buildings and Construction M forBuiingeand

Source: Adapted by the Buildings Performance Institute Europe (BPIE) 2023.
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KEY MESSAGE: UN @&

The Building sector energy unit intensity is environment

g
v el

15% higher than the needed value to be on track programme
:y-;
Status: ~

« The energy intensity has decreased only 5% since 2015 L&
160 1534 * By 2022, the energy intensity is 15% higher than the needed value to /

. 145.3 be on track towards the goal
150 W 140.9

- « If this trend continues, the energy intensity would be almost 50%

140 — .
M — A .
130 ~— 1205 higher than the needed value in 2030
& I ~o
£ o — % « To get on track, the energy intensity should reduce by 5% every year
g 1o R s to 2030, almost seven times faster that during the 2015-2022 period
100 — A,
90 ' i
@0 Recommendations:
70 « Establish and implement Minimum performance standards for energy
28 e 2t 2es G e efficiency in building systems and equipment
+ Introduce national/sub-national renovation roadmaps for existing
=@ (riergy intensity  ==OwsPathtogoal e« Current trend ===~ Get on track path buildings
Source: Adapted by the Buildings Performance Institute Europe (BPIE) 2023. . Behavioral changes can provide reductions in the heating ] cooling
needs

for Buildings and
Construction

2023 Global Status Report for Buildings and Construction

HOW ABOUT RENEWABLES? UN & E
LN
3

The Renewable share in final energy demand in buildings is Sonment
around half of the needed value to be on track A
#
20% 18.1%
18% o £
16% /"j
14% ™ -
” 11.1% /,/'
g 12% ——
5 10% // A
£ 8% . = /// 5.9% 6.8%
6% 5'9" —" R sa—— L .
a%
2%
0%
2015 2018 2021 2024 2027 2030
@ Renewable share — ss=Om==Path to goal — sseeeeees Current trend == == Get on track path

Global Alliance
for Buildings and
Construction

2023 Global Status Report for Buildings and Construction

Source: Adapted by the Buildings Performance Institute Europe (BPIE) 2023.
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KEY MESSAGE: (&)
. [
. . . 1A . environment
The Renewable share in final energy demand in buildings is programme
R
around half of the needed value to be on track
#
Status: &
« The renewable share has increased only 1 percentage point since ¥
2015 ,
i: IB‘T% « By 2022, the renewable share should have reached 11% instead of
B — il 5.9%
14% 1% g + If this trend continues this use would only reach 7% by 2030
é i:: - i ' » To get on track, the share of renewable energy should increase by 1.5
& ax = o = o P s.fes percentage points every year until 2030
6% ] R i '
o Recommendations:
2% ¢ Clear and ambitious plans for the phase-out of fossil fuels
0%
2015 2018 2021 2024 2027 2030 » Detailed characterization of consumption needs and renewable
energies potential to define roadmaps
e Renewable share  ssOm Pathto goal — sesseees Currenttrend ==& =- Get on track path . Specific roadmaps for renewable energies for heating and coo[ing
Source: Adapted by the Buildings Performance Institute Europe (BPIE) 2023. «  Characterization of the building stock compatible with technologies
such as heat pumps and solar-thermal to target properly the rollout

2023 Global Status Report for Buildings and Construction

Global Alliance
ah for Buildings and
R Construction

KEY MESSAGE:

More progress is required on global adoption of mandatory
building energy codes and for existing codes to align to zero

emissions

Since 2021, there have
been 17 national code
updated or newly
developed mandatory
national building energy
codes.

A small but growing list of
mandatory national codes
are aligning to net-zero
carbon emissions,
including: France,
Germany, Sweden and the
UK.

2023 Global Status Report for Buildings and Construction

P\
(7 N
UN &

environment
programme

7 el

VT NET

-

Building Energy Code

I Mandatory for all buildings

Il Mandatory for some buildings types
Vowntary for all buildings

B code in development

B No known code

Codes updated since 2021 _Buildings sector Code coverage

in 2023

(Source: IEA 2023)

he delimitation of international frontiers and boundaries, and to the name of any territory, city

Global Alliance
3 for Buildings and
9 Construction

or area.

This map is without prejudice to the status of or sovereignty over any territory, to
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KEY MESSAGE: UN &

environment

Even though multiple Building energy codes exist, programme ;;,
the codes aligned with ZEB principles are very few A
Status: .F
v The aggregated value of building energy codes aligned with zero
80% L emission building (ZEB) concepts is only 3.3% by 2022
:: 3Eo 5 * By 2022, only 3 countries have energy codes aligned with ZEB
T o -l + Ifthe trend continues, this indicator would be only 4.5%, more than
g ao% 35.139/.2 > il i 70 percentage points below the necessary value in 2030
‘g‘a 30% — + To get on track, all G20 members and at least 50% of the
= 20 — — o’ remaining countries should set out and implement building energy
10% - 3.3%. 7 4.5% codes that are aligned with ZEB standards before 2030
0.0% ..~
0% P gt .. s vennsacnsassinnssssrtenssassennsasnarrsassranre .
2015 2018 2021 2024 2027 2030 Recommendations:
== Aggregated ZEB-aligned energy codes 0= Path to goal + Building energy codes should be designed or reviewed to include

Minimum performance standards for energy efficiency and resilience

......... Current trend Get on track path

* Operational and embodied emission limits should be included

Source: Adapted by the Buildings Performance Institute Europe (BPIE) 2023.

Global Alliance
for Buildings and
Construction

2023 Global Status Report for Buildings and Construction

WHERE TO FROM HERE? UN &
GOING BEYOND FOUNDATIONS! environg@l

programme
There is evidence for some decarbonisation
successes over time: UN®
Prioritize the creation of climate action roadmaps for the buildings and R

construction sector, outlining actionable steps for decarbonization at both
national and sub-national levels.

Mainstreaming sustainable
solutions to cut emissions
from the buildings sector

Strong policy signals are creating certainty for all
market actors:

Adopt climate action roadmaps to guide their decarbonization efforts and
foster marketplace innovation.

Time to learn from positive examples and to

accelerate action is now:

Provide research and analysis to support the development of climate action
roadmaps, focusing on zero carbon technologies, materials, reuse, and
renovation designs.

2023 Global Status Report for Buildings and Construction fr Baiings and

10
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FOCUS ON EUROPE

CESS

2024

“ BPIE

’_ ;PIE ‘

About 24 billion m? permanently
occupied floor area, more than
70% residential

75% of the building stock has
poor energy performance...

Approx 11%/year of existing
buildings undergo renovation,
but only about 1%/year are
deeper energy renovation

About 85% of existing EU
dwellings were built before
2000, of which...

... more than 85% of current
stock will still be in place in
2050.

Source: EU Commission

/!\ /l\

27/06/2024

CESS 2024
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e RECAST ENERGY PERFORMANCE OF BUILDINGS
IBPIE DIRECTIVE

Updated standard for new buildings

Social fairness
considerations

27/06/2024 CESS 2024

A ‘ RECAST EPBD
IBPIE

Decarbonisation

* Introduction of zero-emission building
standards

e Solar deployment in buildings

* Calculation of Whole Life Carbon

* Fossil fuel phase-out

2
).._
>_

Enabling framework

e Strengthened Energy Performance Certificates
* Renovation passports

e Sustainable finance & energy poverty

*  One-stop shops

27/06/2024 CESS 2024
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Taking a whole lifecycle
and value chain
perspective

CESS | 2024
VN
oA

! <2050 l @® Cperational carbon % %%

1 5 @ Embodied carbon Whole Life %E -‘Eg
= ; Cycle 8Y £5
0 %3
g @ | °c
21 c N £
£ 7 5 it
@ % I ; 52
s 1 2 . Operational 28
.é | § Replucemenflu!'ldmainfenunce Carbon E%
N : i ] d
3 : ] II st ° Embodied

a L] =

: B W s W 5 Carbon

| i B B B ' 2

. 1 | =

e e e wEEm wE o EE

0 10 20 30 40 50 60

& Usestage (years) ———>
Building lifecycle

Figure iii - Emission breakdown of a building's life cycle

27/06/2024 CESS 2024
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BPIE

New buildings archetypes:

Embodied vs. Operational GHG emissions across whole life cycle (per year) Material related

[kgCO2e/m2UFA/a] embodied emissions on
45.00 average account for 34%
40.00 of whole life carbon
g 300 emissions in new
§3 3000 standard buildings and
R
5z 500 74% of advanced energy
&=
g5 0w performance buildings.
32 1500 ==
0,
3 1000 —
5.00
0.00
Single-family house Muit-family house Office
[l Embodied [l Operational
b e
Source: Ramboll, BPIE, KU Leuven, EU WLC Roadmap technical background study i

27/06/2024 CESS 2024

BPIE

Floor area subjected to

36.000 £= i
34,000 . building stock activity:

2 oo Baseline

a0 0 oy [ 0.2%] advanced Construction
28.000 500

26.000 200 !

20000/ e [ 0.1%] advanced Renovation
22.000 300 | — e

20.000
18.000
16.000
14.000
12.000
10.000
8.000
6.000
4.000
2.000

{[-0.1% | Demolition

Mm?

97% | Buildings in use

-2.000 2020

Source: Ramboll, BPIE, KU Leuven, EU WLC Roadmap technical background study /!\ ,1\

27/06/2024 CESS 2024
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BPIE

CO, emissions
by building stock activity
2020

M Operational Carbon

M Construction embodied
carbon

15%
Embodied carbon

21% Use phase embodied

carbon

Operational 3%

carbon 79% 3% Renovation embodied
carbon

B Demolition embodied
carbon

Source: Ramboll, BPIE, KU Leuven, EU WLC Roadmap technical background study

This is still substantial as most of the
embodied emissions are related to
activities associated with 3% of floor
area

o

27/06/2024 CESS 2024

BPIE

GHG emissions
by building stock activity

1,600
1,360
1,400 1,260 W Demolition embodied
carbon
1,200 1,090
Renovation embodied
1,000 920 carbon
Q Use phase embodied
g 800 carbon
=
600 H Construction
embodied carbon
400 B Use phase operational
carbon
200
0

2020
2025
2030
2035
2040
2045
2050

Source: Ramboll, BPIE, KU Leuven, EU WLC Roadmap technical background study

Without a lifecycle and whole value chain
approach, decarbonisation will only be
driven by operational savings as a result of
renovations and decarbonisation of space
heating.

Importantly, these reductions are projected
against a 40% increase of the building stock
floor area.

27/06/2024 CESS 2024

15



02-07-24

BPIE

1,600
1,400
1,200
1,000

800

MtCO,

600

2020
2025

CO, emissions
by building stock activity

2030
2035
2040
2045

W Demolition embodied

carbon

Operational emissions are
expected to fall by about 90%
relative to the baseline

Renovation embodied

carbon
Use phase embodi
carbon
B Construction
embodied carbon
M Operational Carbo!

2050

Source: Ramboll, BPIE, KU Leuven, EU WLC Roadmap technical background study

ed Embodied carbon will overtake
operational carbon between

) 2040 and 2045
Shift from construction to
renovation embodied emissions
(the carbon cost of bringing
down operational carbon)

o

27/06/2024

CESS 2024

BPIE

+ Fossil fuel phase-
out in heating

= Prioritise renovations over

demolition a

nd new

and cooling P construction
t ) Yo,
systems ) 6\‘.'@\9 m%ﬁ%;_
+ Switch to 2.8 %% + Increase the
renewable g @’D 2 o, % average space
energy £/ B use intensity in
sourcesin & & ) % office and
material & 5:\ L & <, ® 3@ residential
production ‘§cq.’? 3 ’5}(“ %% buildings
[ £° £ ‘S, 238
+ Build with 5 8 ¢’79 o3 Sg
sustainably o o® + Design
sourced bio-| &' % & SER ';:é buildings to
based s E Framework £ be adaptable
materials 2% a3 to different
o i future uses
o
: Climate Change 2022:
ge. Contribution of
hp, @e ixth Assessment R Report of
rov;, ex
ving energy and ma“ ental Panel on Climate Change
intensity
« Improve the energy performance of « Design new buildings according to light
existing buildings throug nbitious construction methods
renovation rates and depths i the implementation of circularity
- Zero energy buildings in new construction s for material use | |
1IN AN
arbon material alternatives
off
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It is possible to reduce lifecycle emissions from the building stock through solutions that are
available today.

However, reducing lifecycle carbon from the EU’s building stock requires a comprehensive
effort, including high renovation rates and depths, decarbonising space heating, low-carbon
material production, circular material use and maximising the use of existing buildings.

Renovations save substantial amounts of operational carbon that outweigh the increase in
embodied carbon. Nonetheless, operational energy efficiency is not enough to align the
building sector with Paris Agreement goals.

A N
£

27/06/2024

CESS 2024

Zsolt Toth

Team Lead
zsolt.toth@bpie.eu

www.bpie.eu
Follow us:

W fin

ﬂ BPIE
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‘ Jong-Hun Kim

Principal Researcher,
Korea Institute of Energy Research

Principal Researcher Jonghun Kim, who received his Ph.D. from the University

of Tokyo and is currently working in the Energy ICT Research Department at the
Korea Institute of Energy Research, is a researcher specializing in building energy
research. He is also a professor in the Department of Advanced Energy and System
Engineering at the University of Science & Technology (UST). As the leader of the
Building Energy Group within the Energy ICT Research Department, he is dedicated
to developing component technologies for the realization of carbon-neutral
autonomous buildings. The group has developed a platform for in-situ diagnosis

of building energy performance, and is currently working on the development of a
digital twin-based autonomous building energy and environmental management
platform.
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Climate Energy Summit Seoul 2024
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Climate Energy Summit Seoul 2024
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Strategies for Green Building and Net-Zero Solutions
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Activating Green Architecture for Net Zero
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Climate Energy Summit Seoul 2024

Climate Energy Summit Seoul 2024
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Strategies for Green Building and Net-Zero Solutions

Cl'“*._:l 2 | Session 2 ) .

_,I_I‘xc" I Moderator

ZI= | Do-Nyun Kim
Axatsthyl ZAsshit yi

Professor, Department of Architecture, Sungkyunkwan University

]_llllé" | Panelist

ZIZIM | Jin-Seong Kim

FaIEEA ARENE

Business Team Leader, Nuriflex

01221 | Joo-Young Lee

MESEL| st EZ=E
Director, Seoul Metropolitan Government

012! | Hong-ll Lee
S840 121 01719| 3

Research Fellow, Construction & Economy Research Institute of Korea

|MQ | Seong-Woo Choi
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Director General, Korea Energy Agency
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Session 2

‘ Do-Nyun Kim

Professor, Head of Smart Green City Lab,
Sungkyunkwan University

Dr. Donyun Kim is a Professor of Urban Design and Vice President at SungKyunKwan
University (SKKU). And he is the President of Institute of Smart City and Architecture and
a member of National Academy of Engineering of Korea. He has served as the chairman
of the National Smart City Committee of the Republic of Korea until November 2022. And
he served a Commissioner of the Presidential Commission on Architecture Policy to and
Committee on Green Growth to the President of Korea. Currently he is the President of
Institute of Smart City and Architecture. Professor Kim has been a Chief Planner of Seoul
Digital Media City (DMC) since 1997. He has been involved in a national research project
of Establishing a Strategy for a Low-Carbon City. As the chief researcher of the project,
he improved legal system and developed Green City Index. He was also in charge of 2002
Seoul World Cup Stadium Complex, the 2012 Yeosu EXPO and New Science City master
plan in Korea. He is working on Master plan of Yongsan Urban Regeneration Project for
Seoul Metropolitan Government. Dr. Kim has designed and consulted Irkutsk Baikal Smart
City in Russia, Danang Comprehensive Plan in Vietnam, and New York Penn Station District
in the USA. He is currently leading a national project that aims to develop new models for
industry cluster in Danang, Vietnam, sponsored by the Ministry of Land and Transportation
and UN Habitat. He has served as an academic advisor of the Asian City Forum in
Shanghai. He was the Conference Chairman of the 8th International Forum of Urbanism
(IFoU) on True Smart and Green City in 2015. He has been a visiting professor and
research affiliate of the City Design and Development group at Massachusetts Institute

of Technology. Dr. Donyun Kim was awarded a medal from the National Government of
Korea for his distinguished academic and professional contribution.
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‘ Jin-Seong Kim

Business Team Leader,
Nuriflex

Jin Seong Kim first became interested in electricity bills by working as a building
manager at an accidental opportunity. Having experienced energy suppliers and
consumers as a building manager, he felt why many people were still less satisfied
with electricity bills even with low electricity bills. He started in a building office and
developed an energy platform with a friend for five years, and moved to Nuriflex,
an energy-specialized company, and is in charge of energy service business using
smart meter data. Jin Seong Kim majored in electrical engineering and has a
history of working at SK Hynix Semiconductor Research Institute. Jin Seong Kim
first became interested in electricity bills by working as a building manager at an
accidental opportunity. Having experienced energy suppliers and consumers as a
building manager, he felt why many people were still less satisfied with electricity
bills even with low electricity bills. He started in a building office and developed

an energy platform with a friend for five years, and moved to Nuriflex, an energy-
specialized company, and is in charge of energy service business using smart meter
data. Jin Seong Kim majored in electrical engineering and has a history of working at
SK Hynix Semiconductor Research Institute.
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Joo-Young Lee

Director,
Seoul Metropolitan Government

Director Joo-young Lee has been working at the Climate and Environment
Headquarters of Seoul Metropolitan Government since 2019, serving as the head
of the International Cooperation Team, the Head of the Climate Change Response
Team, and the Head of the Climate and Environment Policy Team. She mainly
performed works related to climate change response, such as reducing greenhouse
gases in the building sector, establishing greenhouse gas inventory of Seoul, and
operating the greenhouse gas emissions trading system. From 2023 to the present,
he has been in charge of building carbon emissions reduction policy of the Seoul
Metropolitan Government while serving as the head of the eco-friendly building
division at the Climate and Environment Headquarters. She is promoting the
management of building greenhouse gas emissions and improvement of building
energy efficiency through building energy reporting&rating system and cap system,

and building energy efficiency support projects.
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‘ Hong-ll Lee

Research Fellow,
Construction & Economy Research Institute of Korea

Hong-il Lee, a Research Fellow at Construction & Economy Research Institute

of Korea, possesses over two decades of expertise in analyzing the construction
market. His recent research endeavors have centered around ESG management and
carbon neutrality strategies within the Korean construction industry. Noteworthy is
his authored report in 2023, providing a comprehensive forecast of the trajectory of
the Korean green building market until the year 2050. Mr. Lee holds distinguished
academic credentials, including a Master of Business Administration degree from
Yonsei University and a Doctor of Business Administration degree from Hanyang
University.
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‘ Seong-Woo Choi

Director General,
Korea Energy Agency

Seong-Woo Choi is currently the head of the building energy department at

the Korea Energy Agency, working on building energy saving design standards,
building efficiency rating certification system, zero energy building certification
system, building sector greenhouse gas target management system, building
sector emissions trading system external projects, and public building energy use
rationalization. Through the operation of the system, we are working to reduce
greenhouse gases and improve energy use efficiency to achieve carbon neutrality
in the building sector. Meanwhile, the Korea Energy Agency has implemented
systems such as the industrialization of new and renewable energy facilities
through certification and standardization of new and renewable energy facilities,
the efficiency of energy use facilities for industrial facilities and buildings through
energy diagnosis of industrial and building facilities, and the solar module carbon
verification system. was operated. He serves as a member of the construction
technology review committee, construction review, and eco-friendly building
evaluation committee. He received a bachelor’s degree in mechanical engineering
and a master’s and doctoral degree in renewable energy engineering.
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