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Multi-level Step-by-step WLC Approach in Japan

1. Background
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G7 Climate, Energy and Environment Ministers’ Communiqué (Sapporo, 16 April, 2023)

2\

G7 i e

lll. Climate and Energy

Decarbonizing Industry /Transport /Build?gm ey nd Eniun =
82. Buildings: Noting the importance of{decarbonizing buildings’ lifecycles Jn combatting climate
change, we recommit to advancing targets to ildings’ emissi cross their whole lifecycle
in line with keeping a limit of 1.5 ° C temperature rise within reach. We highlight the need for
improved and climate-adapted building design, enhancing building energy efficiency, including
through supporting measures, regulations and international collaboration so that new and renovated
near-zero emission and climate resilient buildings are on the path to reach the 2050 net-zero goal.
Actions will include improved energy efficiency; fuel switching, electrification and provision of heating
and cooling services using renewable energy sources; sustainable consumer choices and the
increased digitalization efforts to improve flexibility in building energy management. We will promote
reaching zero carbon ready/zero emission new buildings, ideally by 2030 or sooner. We aim to
accelerate the phaseout of the installation of new fossil fuel heating systems and the transition to
cle ogy Including heat pumps. We also recognize the importance‘o’r‘rmm%mc
sustainable low-carbon materials including wood and end use equipment by using a whole lifecycle
t approach in design and considering the circularity in the renovation and constructien—of

NS

buildings, as well as decarbomizing-theproduction-ofconventiomatmaterials.

Restricted Use - A usage restreint

Classification of Whole Life Cycle Stages (Definition by WBCSD)

Net-zero buildings: Where do we stand?

WLC (Whole Life Carbon) = Operational + Embodied

Whole life carbon

Transport
Manufacturing
Transport
Construction and
installation processes
Maintainance
Deconstruction and
demolition
Transport
Waste processing
Disposal

v" Recent target: Embodied
v Especially need to tackle
upfront carbon

v Previous target: Operational
v' Continue efforts for net zero,
including existing buildings

Cradle Gate Site Practical Completlon End of life Grave Beyond life

Source: Net-zero buildings — Where do we stand? (WBCSD, July 2021) 3
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Multi-level Step-by-step WLC Approach in Japan

2. Operational Carbon

Photo by Prof. Seiichi Fukao “Bosco Verticale”
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Challenges and Solutions

Our Challenges for the implementation of mandatory energy efficiency standards:
> Minimize negative impact on economy

> Noft to cause any confusion from both technical
and procedural aspects

—~————

Our Solutions for the implementation of mandatory energy efficiency standards:

> Step-by-step approach
» Capacity building programs, efc.
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Step-by-step Approach for Mandatory Energy Efficiency Standards in Japan

v' Make sure that all architects and construction companies master how to calculate and evaluate the energy
efficiency performance of buildings.

v' Enforcement of the compliance with the energy efficiency standards started with large-scale non-residential
buildings, mostly designed and constructed by large companies which are supposed to have enough skills.
v' The coverage will be enlarged “step-by-step” to include medium-scale, and then small-scale.

Schedule to introduce and upgrade the standards to achieve the net zero level for new buildings

Net Zero Level
Near Net Zero Level
Large-sca|e non- Medium-scale non-
residential buildings residential buildings
. over 2,000m? (over 300m?)
Minimum Level ( ’ )
(First Mandatory
Standards) v'Small-scale non-residential
buildings (under 300m?)
Before Mandatory| | v'All residential buildings
Standal'ds ======l=================IIIIIIIIIIIIIIIII
2016 2017 2018 2019 2020 2021 \ 2022 2023 2024 2025 2026 2027 2028 2029 2030 Year 6
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Japan’s Major Policy Measures on Energy Efficiency in Buildings

» Capacity building programs

Training for small and medium contractors
Information sessions (both physical and online)
Easy-to-access energy calculation tools
Publications (manga, leaflet, etc.)

Survey on health benefits of thermal renovation

ANANENENEN

» Financial incentives
v Subsidies for energy-efficient pilot projects, deep renovation, etc.
v Tax cuts for energy-efficient houses, mortgage borrowers, etc.
v" Low-interest loans for energy-efficient houses, deep renovation, etc. (JHF)

> Certifications
v" Building energy efficiency display system (BELS, etc.)
v"  CASBEE (Comprehensive Assessment System for Built Environment Efficiency)
v' ZEH (net Zero Energy House), LCCM (Life Cycle Carbon Minus) house, etc.
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Multi-level Step-by-step WLC Approach in Japan

3. Embodied Carbon

Photo by Prof. Seiichi Fukao “Bosco Verticale”
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Energy Performance of Buildings Directive (European Commission)

v' European Commission amended the Energy Performance of
Buildings Directive (EPBD) in April 2024.

v' Member States shall ensure that the ‘“life-cycle GWP” is
calculated and disclosed in the energy performance
certificate (EPC) of the building. (Article 7(2))

Life-cycle GWP (Global Warming Potential): The total life-cycle GWP is communicated as
a numeric indicator for each life-cycle stage expressed as kgCO2eq/(m2) (of useful
floor area) calculated over a reference study period of 50 years.

i

Framework 2028: New buildings > 1,000n? 2030: All new buildings

The life-cycle GWP shall be calculated
and disclosed in the EPC of all new
buildings larger than 1,000 m?2 from

The life-cycle GWP shall be calculated
and disclosed in the EPC of all new

to set out an EU framework for the
national calculation of life-cycle

European Commission is empowered }

GWP by 31 December 2025. Rnyary 2028. byildings from January 2030.
/ Road Map
y January 2027, Member States shall publish a_roadmap detailing t
*Step'bY'Step ApproaCh mn values on the total cumulative life-cycle GWP of all new
m'gﬁnd&auareets for new buildings from 2030.
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Current Status of Regulations on Life-cycle GWP in Europe

> 9 European countries have introduced

regulatory measures on life-cycle GWP ®
Regulations on Life-cycle GWP in Major European Countries (] @ ®
Mandatory Limit Applicable Target
(ST Calculation value building use Process @
b Netherlands — 2013- 2018-  Offices, Residential  Embodied ® 0
) _ Allbuilding use over  Upfront ——
C@n 2022 2007 400U  Embocied—
Offices, Residential, .
BB ronce 2022- 2022- oS e Whole life ®
C@ark 2023- 2023- All building use Whole life D
P Finland 2025- 2025- Al building use Whole life
I London (UK) 2021 N Allbulldinguse over e e

a certain floor area

Note: In addition, Norway (2022), Estonia (2025) and Iceland (2025) have ‘ Regulations in force No regulations
introduced regulatory measures.
@ Regulations just around corner

10
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Example of Building Parts Employed for a Detached House

“House with a dormer window,”
two-story detached house with
light-gauge steel frames,

produced by SEKISUI in 1983

This house consists of
some 60,000 building
parts, with 500-1,000
kinds of products.

== ’-v-/-m
'lllllll

Source: SEKISUI HOUSE, LTD.



Multi-level Step-by-step WLC Approach in Japan

developed rapidly in the European countries.

> Discussion on the life-cycle carbon assessment, counting on not only “operationa
carbon, which is emitted during product & construction stages, in-use stage and the end-of-life stage, has been

» Cabinet Secretariat of Japan established the Inter-Ministerial Liaison Meeting in November 2024, in collaboration
with the public-private partnership "Zero Carbon Buildings Promotion Council”, in order to promote the WLC
assessment of buildings by using a free carbon assessment tool (J-CAT, released in October 2024).

I”

carbon but also “embodied”

Zero Carbon Buildings Promotion Council

Chair: Prof. Shuzo MURAKAMI, Advisor, IBECs
Vice chair: Prof. Toshiharu IKAGA, President, IBECs
Members: Academics / Researchers
Architectural design-related association
Construction contractor-related association
Real estate-related association
Local governments
Observers: Related ministries (Cabinet Secretariat, MLIT,

METI, MOE, MAFF)

| WG on Basic Issue Study of WLC
| v’ SWG1 on Development of WLC Tool (J-CAT)
| v SWG2 on Database Issues (Generic, EPD) !
i v SWG3 on Overseas Policies and Practices
{ v SWG4 on WLCA Promotion Issues i

v

Proposal7

v’ Legal system
v/ Financial support

/\n/ter-MinisteriaI Liaison Meetingm

Building Life-cycle Carbon Reduction
Cabinet Secretariat, MLIT, METI, MOE,

MAFF, MEXT, FSA /

cretariat: Cabinet Secretariat, MLIT

Members:

Other

Y Multi-level / Whole.of.Government Approach 12
Vision of Society for which Japan should Aim (Relationship of Stakeholders)
» Decarbonization efforts made by building materials & equipment manufacturers, building owners (real estate companies,
etc.), designers, constructors, and building users should be promoted in order to reduce WLC of buildings.
Plan / Design > Construction > Use ) Domoitiong
Building materials & vy | [= MLIT, METI, MOE, MAFF Note: Red letters indicate main
equipment manufacturers (érgg"i'g) % v Manufacture of green materials Ministries in charge
T v Disclosure of intensity by EPD, etc.
[] Intensity Green
= l(EPD’, etc.) materials
Designers MLIT Building users EY[RgpYel3 Investors /
ildi Fi ial
v SUIIQIngtLCA?t v Energy-saving construction, ir:gt?t:ct:iﬁn
esign stage for : .
optir%al degigns procurement of green materials, v Property selection Fon
v Consider CO2 etc. v’ Environmental efforts
ducti i v/ Building LCA at construction v’ Sustainability
re uct: Ior;.a t stage disclosure
construction stage (Scope 3, etc.) in
~Specification, WLC securities reports
WLC procurement (When completed) v Investment &
(When designed) ‘/5\'/&"_"(5 fa'féet Coremses) lending focusing
on environmental
Building owners jrommemm T T e N e B efforts by
(real estate co., etc.) | Utilization of building LCAresults | | Display WLC WLC 3 companies
. ! v Selection of constructors & ordering ; (When completed)] |
MLIT, METL, ' v Procurement (public initiative in purchasing) | ! after construction 1
MOE, MEXT e L e e ) 13




Developing a Roadmap (Image of Step-by-step Approach)

> Despite the need for LCA of buildings, there are not so many architectural designers or construction companies that
carry out LCA in Japan. There still exists some issues to solve, such as preparation of intensity data and
standardization of calculation methods.
> Therefore, a “step-by-step” approach is necessary, taking into account the stakeholders’ efforts and their experience.
% Measures to promote LCA of buildings Measures to promote WLC reduction of buildings
Q
2 | ¢ v Support implementation v Measures to promote LCA of buildings
@ | 'Mageol | Requisites for subsidies v Measures to promote WLC reduction of buildings
@ | measures|  prioritize in procurement v Measures related to WLC display / disclosure
Scale / Use ’ Certain scale / use, etc. All buildings
_|
% New / existing ’ New buildings New + existing buildings
(0]
“ | Process _Upfrontcarbon Embodied carbon WLC
(Main materials — All materials)
5 Interindustry relations table basis
= P . e * Priroritize main materials,
g CFP* (without third-party verification) then extend to cover all
= CFP* (with third-party verification) materials & equipment
(0] *
» EPD

14

Restricted Use - A usage restreint

;}73 ) CSVELL
1ank ou yeryTnuch'
‘*\ e

-,

, :

“=.lf you have any4 estlo is please contact

Photo by Prof. Seiichi Fukao “Bosco Verticale”

hal



Experiences from
climate declaration of
buildings in Sweden

Roger Eriksson

Deputy director
Division for Housing and Building

ah,
 {ITY)
@ Government Offices of Sweden Ministry of Rural Affairs and infrastructure

Background

Domestic CO,-emissions from the construction and

property sector (life cycle perspective) Initial Steps

25,000 * 2014-2018, LCA case studies (academia, industry
& state)

20,000 * 2014-2018, Mapping state of knowledge and
pre-study (Boverket)

15,000 » 2018, Indicators of buildings sectors

environmental impact from a life cycle
perspective first published (Boverket)

» 2017-2020, Development of proposal of
introducing climate declaration (Boverket)

10,000

Thousand tons of CO2e

5,000

0

2 2525238548 %t0 b bk Challenges
222 2RRRKs8 5558585 ¢ s ; i
§ & & & & &« + Limited knowledge/experience of whole life cycle
m Excl. Heating mHeating
* Changed industry classification assessm ents
* High degree of SME
Source: Boverket + Lack of data and limited digitalization

W Government Offices of Sweden Ministry of Rural Affairs and infrastructure 2
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Regulation from January 2022

Law on climate declarations for buildings
* Applies to new buildings.

* The developer is responsible to register a climate
declaration at Boverket before final clearance from the

municipality. -
+ Climate impact from all construction products in the c e
building envelope, load-bearing structures and interior B

walls must be calculated.

+ Climate impact from module A1-A5 in kg CO2e/m2
GFAis included.

Byggskede
W Produktskede
W Bygoproduktionsskede

Transport

A2
Transport
&'M
=~

* Generic and specific EPD-data may be used in the
calculation.

» Boverket offers a publicly available database with
generic climate data, declaration register (e-service),
guidance manual, etc.

A5

W Government Offices of Sweden Ministry of Rural Affairs and infrastructure
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Reasoning for limited scope (upfront carbon)

Main challenge: New regulation and calculation

system
» Acomplete LCA for a building considered too complex and 80%
time consuming.
» Central that the majority of actors (including SME) have the 70% 67%

opportunity to implement climate declarations.
60%

» Starting point - start calculating as a first step (learning 50%
process)
* Limited scope to parts that has the greatest climate 0%
impact _—
* Aim to increase knowledge and learning about climate impact 23%
of buildings and LCA in the construction sector. 20%
* Make it easier, good quality calculations, the state is . 9%
responsible updated generic climate database. 10 -
1%
0%
* Introducing regulation that can be further built on A1-A3 A4-A5 B2, B4, B6 c1-c4

(Roadmap for complete LCA and limit values)

W Government Offices of Sweden Ministry of Rural Affairs and infrastructure
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Monitor/control of compliance

* Municipality check registration of
climate declaration before a final
clearance is issued.

+ Boverket oversees that the climate
declaration complies with the
regulation. [
+ About 10% of registered declarations Y
reviewed yearly. \

* Boverket can request the calculation
basis and verifications.

» Legislation contains possible sanctions
if the rules are not followed.

W Government Offices of Sweden
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Ministry of Rural Affairs and infrastructure

Declarations reported, so far

Climate declarations reported (aggregated)

1,200 ~

1,000 A

800 -

600

Number of declarations

400 A

200 A

Q1 Q2 Q3 Q4 Q1 Q2

W Government Offices of Sweden

Restricted Use - A usage restreint

2022 2023

Q3 Q4 Q1
2024

Source: Boverket

Ministry of Rural Affairs and infrastructure
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Evaluation, 2023-2024

Reported declarations per building type (2023-2024) Climate impact per building type (2023-2024),
800 median

300 1 278

700 ~
600 -
500 -
400 A
300 -
200 H
100 ~

Number of climate declarations
kg CO,e/m? GFA

Q
o ;
N N N
c}(‘g 0{\ ‘B\QQ
Building type Building type
Source: Boverket
W Government Offices of Sweden Ministry of Rural Affairs and infrastructure
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Experience

» Generally positive reception of a step-by-step approach within the
industry.

» Big learning process for stakeholders, both authorities and the industry.

* Many climate declarations have surprisingly "low* declared values.

» Potential to streamline a lot within climate declarations.

» Need for a mandatory calculation template.

» Focus on compliance of the regulation.

» National register of declarations allows for supervision and close
evaluation by Boverket (national authority).

+ Climate database with generic data has been much used and
appreciated

» Digital handbook for climate declaration and E-learning has also been
much used

W Government Offices of Sweden Ministry of Rural Affairs and infrastructure

Restricted Use - A usage restreint



Possible further development

Boverket has proposed introduction of limit values
* Applies to new buildings for module A1-A5 in kg
C0O2e/m2 GFA (green)

Building Life Cycle Information

Boverket has also proposed an extension of the climate Lol oS on i S
declaration stage p;g;;s Use stage End of life stage
« Full life cycle, module A1-A5, B2, B4, B6, C1-C4

(green & orange) 5
* Climate declaration for certain refurbishments that . é 8 3|8

require a building permit g z E 5|3 g

g £ < 8 £ E g ._:: ki g

The government has not taken any position on the s g E ;i g £, g i g HE E
proposals. HHHHEABHEHHUHBHEE
The revised EPBD includes requirements on declaring SPIEIE: 2‘% slalzlzlzlglzlslalals

Global Warming Potential (art. 7)

W Government Offices of Sweden

Restricted Use - A usage restreint

Thank you!

Roger Eriksson

Deputy director
Division for Housing and Building

 fTTY)
@ Government Offices of Sweden

Ministry of Rural Affairs and infrastructure

Ministry of Rural Affairs and infrastructure
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our A competitive Nordic region

Together, we will promote green growth in the
e _ 0 Nordic region based on knowledge, innovation,
VISIon mobility and digital integration.

The Nordic

region will
: . become the most
A green Nordic region inabl d

Together, we will promote a green SUStalna ean
transition of our societies and work H H

: integrated region

towards carbon neutrality and - -
a sustainable circular and in the world A SOCIG"Y sustainable

bio-based economy.

Nordic region

Together, we will promote an inclusive, equal
and interconnected region with shared values
and strengthened cultural exchange and
welfare.

Nordic Sustainable Construction



Nordic Ministerial Declaration, 2023

Nordic Ministers responsible for construction and housing

Nordic commitment to low carbon construction and circular principles in
the construction sector - common effort and common gain

“We reaffirm our commitment to the ongoing work towards low carbon solutions T = ety
and the integration of circular principles in the Nordic construction and building
sector”

regulations, methods, data, tools, and policies for carbon neutrality in the built
environment, in accordance with the basic principles of a Roadmap, jointly
developed within the Nordic Sustainable Construction network.

"Acknowledge the need to reduce the emissions and waste from the construction
process, and work towards emission free construction sites”

“Recognise the potential in preserving and developing existing building stock as a
contribution to reduced emissions”

@ Nordic Sustainable Construction
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Our purpose

Nordic Sustainable Construction aims to
support the ambition in the Nordic
Vision 2030 of establishing the Nordics
as a leading region in sustainable and
competitive construction and housing —
with minimised environmental and
climate impact.

@ Nordic Sustainable Construction
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¥mparistoministerits
Milisministeriat

Ministry of the Environment

Task

Analysis of Nordic
LCA Practices

Work Package 1

Nordic Harmonisation of

Task

2

Data for LCA

Task

BIM for LCA - Calculati
the Climate Impact of

Buildings Through
Digitalisation

Life Cycle Assessments

Task

Limit Values and
Monitoring the
Decarbonisation of
the Nordic Building
Stock

Task

Acceleration Programme:

Knowledge Sharing
Clinics and Best Practice
Catalogues

2 reports:

+ Nordic feasibility study
on harmonisation of
building LCA (June 2022-
internal)

* Roadmap for
Harmonising Nordic LCA
regulation (Sep. 2023)

1 big report: Mordic view on
data needs and scenarios
settings for full life cycle
building environmental
assessment (June 2024)

Strengthen collaboration
between Nordic data LCA
experts

2 webinars

5 workshops

2 reports:

+ The operating
environment of building
LCA and BIM in the
Mordics and Estonia
(Dec. 2023)

BIM-based building LCA -
instructions for material
inventory for climate
declarations (Sep 2024)

2 webinars (one coming)

3 reports

Process for
Manitoring the
Decarbonization of
the Building Stock
(lan. 2024)

Harmonising limit
values for buildings
across the Nordics
(March 2024)

Decarbonization of

The acceleration
programme to speed up
decarbonisation of the
building and
construction sector

1 launch webinar
1 workshop and tailor
made consultancy (Sep.

2024)

Report: Nordic Low
Carbon Bullding

+30 BIM models (Sep 2024) the building stock Catalogue (Dec 2024).
(Sep 2024)
8 short e-learning videos on
how to use the BIM models 2 webinars
(Sep 2024)
www.nordicsustainableconstruction.com/work-packages/nordic-harmonisation-of-life-cycle-assessment 5
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Timeline of carbon declaration and limit values integration

O

» 2 g §F 8 ® ¥ 8 & & ® 8§ 8
(=) (=} o (=] (=3 (=] o (=] (=] [=] o o (=3
N ~N o~ ~N ~N o~ o~ o~ o~ N o~ o~ o~
Denmark
Danish Building Regulation "
ey draft method 1 out of 10 new buildings 85% of new buildings must Approx. Approx.
‘must m better perform better 0% | 10% |
(12 kgCOzein?iyr) {average of 7,1 kg COzeim
>1000 m? buidings yu_for A1-3, B4, B6, C34)
A13, B4, B6, C34 differantiated by buiding type.
Separate A3-5 imit =15 kg
COaim yr
Flinfand e —
Climate Declaration draf method Limit value(s) ta be announced

New buildings (decaration + fmit value)

Some bulkling types will be excluded

Norway &
TEK17 NS 3720 method

requirements for public buikdings by Stalsbygg

Reguiatory measures ta reduce cimate footprin, inchuding fimit velues

Ciimate declaration applies to major building types except small houses

(Detached houses, two- to four-person houses, terraced houses up to three floors, etc.);
includes both new buiklings and major renovations

Sweden
Climate Declaration

Draft method

180 kgCOz/m?
(1-0r 2-family houses)
330-460 kgCOIn?
(Buiding type dependent)

> 100 e new buildings, A1-S

Declaration of all ife cycles in addition
1o Imit values for A1-AS

Estonia
Climate Declaration

b

Draft method

Na plan - values to be ikely set by 2027
(differentiated by buiding type)

Iceland
Climate Declaration

&

Draft

vales 1o be sef by 2028

Europe
Taxonomy and EPBD

0-15% | (1-0r 2-family houses)
25% | {rest buikling types)
> 100 m? new buildings

Product Construction process
A1 Raw materal supply A4 Transport
A2 Transport

A3 Manufacturing

A5 Construction,
installation process
“ /—\

Manufacluring
a o

Raw materials

n.mm

Benefits and ,’l
/

loads beyond the /
system boundary |

D Reuse- recovery- or recycle

etenal Sou

SO
aaldlf K
i \

Disposal

Operational
energy use

B Reumment
<

]

Use

82 Maintenance
83 Repair

84 Replacement

85 Refurbishment

86 Operational energy use
87 Operational water use.

End of life

1 Deconsinuction, demaition
2 Transport

C3 Waste processing

4 Dispos:

R Integration in nation:

Test phase of coming regulation

Preliminary method

EU Taxonomy EU Taxanomy Revised EPBD Revised EPBD Revised EPBD
Mandatory GWP disclasure Limit value(s) tobe set  Roadmapfor  Mandatory GWP disclosure Mandatory GWP disclosure
> 5000 m? new buildings > 5000 m? new buildings  limit value{s) to > 1000 m? new buikdings  all new buikdings

be speciied + imit valuefs) inroduetion

al legislation 0 Limit values (to be) integrated “Blue” indicates proposals, not final decisions
Draft method publication ¥ Roadmap
development A Declaration scope extension

Overview of Nordic Climate Declarations and ki




- u @ Nordic
What to consider in the

regulation?

Decarbonisation
of the building stock

— What buildings to include in the regulation?
— What area and building parts to regulate?

— What scope to include in the limit value
calculation?

— When in the building process to declare?
— How to report the LCA data?

— Energy scenarios and etc....

@ Nordic Sustainable Construction

Restricted Use - A usage restreint

Creating regulation:
8 key steps to consider

e Build up competence Academia
Industry

Learning resources adapted to national contexts
Certification schemes to foster competition

New European Bauhaus Academy to build skills for
| sustainable construction with innovative materials

‘ BREEAM NOR\ By

T

DGNB BlJ|LT

@ Nordic Sustainable Construction 8
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Creating regulation:
Key steps to consider

o Build up competence Academia
Industry
* Learning resources adapted to national contexts
» Certification schemes to foster competition
. Authorities
e Secure stakeholder involvement Policymakers
Industry
* Balance current readiness with future requirements e

CONSTRUCTION
SECTOR

*  Monitoring and revisiting regulation

®

Nordic Sustainable Construction
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Creating regulation:
Key steps to consider

o Build up competence Academia
Industry
* Learning resources adapted to national contexts
e Certification schemes to foster competition
. Authorities
e Secure stakeholder involvement Policymalkers
Industry

* Balance current readiness with future requirements
*  Monitoring and revisiting regulation BR 18, bilag 2, tabel 7
Generisk datagrundlag

9 Ensure access to generic data and standard values futhorities
Industry ‘!" <
» Phasing out of the conservativity factor in generic data CO2data firakentaminen My Qe of dansk gonerisic
*  Use of standard component values for as-built reporting BOVGrket o
»  Alignment of structure and content of databases
M Nordic Sustainable Construction 10
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Creating regulation:
Key steps to consider

e Build up competence Academia
Industry
* Learning resources adapted to national contexts
e Certification schemes to foster competition
. Authorities
e Secure stakeholder involvement Policymakers
Industry
* Balance current readiness with future requirements
*  Monitoring and revisiting regulation
. Authorities
9 Ensure access to generic data and standard values Academia
Industry
* Phasing out of the conservativity factor in generic data
*  Use of standard component values for as-built reporting
»  Alignment of structure and content of databases
Authorities

e Improve availability and digitalization of EPDs

EPD Operators

* Subsidies or automated tools designed to generate EPDs

@ Nordic Sustainable Construction

Restricted Use - A usage restreint

Creating regulation:
Key steps to consider

e Create a case basis and structure for the limit values iﬁiﬁir.”l'.;

* Real cases sample for feasible limit values (archetypes for potentials)
* Need for differentiation of limit values

® Nordic Sustainable Construction
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Referensvirden for klimatpaverkan
vid uppférande av byggnader.
Version 3, 2023

ﬂ P HO!
Eii}napévirkning fra nybyggeri ﬁ 2 -

o)
a5y v
oy 4

Mulficonsult

12



Creating regulation:
Key steps to consider

e Create a case basis and structure for the limit values

Academia
Authorities

* Real cases sample for feasible limit values (archetypes for potentials)
* Need for differentiation of limit values

Policymakers
Authorities
Academia

e Determine the initial scope and method

» Start with a limited scope (size and type, modules, building model)
* Need to highlight upfront carbon reduction (several options)

@ Nordic Sustainable Construction

Restricted Use - A usage restreint

Creating regulation:
Key steps to consider

e Create a case basis and structure for the limit values xjﬁsm‘lzs

* Real cases sample for feasible limit values (archetypes for potentials)
* Need for differentiation of limit values

. . .. Policymakers
e Determine the initial scope and method Authorities
Academia
» Start with a limited scope (size and type, modules, building model)
* Need to highlight upfront carbon reduction (several options)
. . Authorities
Establish a suggested limit value pathway Policymakers
Industry

* Incremental implementation of methods and limit value levels
(long-term roadmap)
* Impact assessments to support gradual expansion (scope/ projects)

@ Nordic Sustainable Construction

Restricted Use - A usage restreint

All new buildings
A1-AS

1/10 buildings to perform better
New buildings > 1,000 m?
12kgCOe/(m? yr)

A1-A3, 84, B6, C3-C4

Al new buildings
A1-A3, B4, B8, C3-CH+ D

2023

2024

17/20 buildings to perform better
New buildings/Extensions > S0 m?
Extensions for small houses > 250 m?
4-8 kgCOZe/(m? yr.), building type
dependent

Average: 71 kgCO2e/(m? yr)

A1-A3, 84, Bé, C3-Ch

Construction process: 1.5 kgCO,8/(m?
yr)

A, A5

2025

/2 buildings to perform better

New buildings > 100 m®

180 kgCOze/m?, 1-or 2-family houses,
@ A1-AS, ~3,6 kgCOe/(m? yr.) for 50

years RSP

330-480 kgCO,e/m?, building type

dependent,

A1-AS, ~8,6-9.2 kgCOze/(m’ yr)

2026

~10% 4

Likely inclusion of outdoor areas™*
Potential extension to further life cycie
modules (81, B2, C1, C2) following
European developments**

2027

h New buildings and deep renovations
A1-AS, B2, 84,86, C1-Ch

@ 15% 4 1-or 2-family houses
25% L other building types

@ it vatve [2) carbon decaration

* Initially planned tightening to *1/3 buildings to
perform better"
*still open to political negotiations

14



Creating regulation:
Key steps to consider

e Create a case basis and structure for the limit values

Academia
Authorities

* Real cases sample for feasible limit values (archetypes for potentials)
* Need for differentiation of limit values

Policymakers
Authorities
Academia

G Determine the initial scope and method

» Start with a limited scope (size and type, modules, building model)
* Need to highlight upfront carbon reduction (several options)

. .. Authorities
0 Establish a suggested limit value pathway Policymakers
Industry
* Incremental implementation of methods and limit value levels
(long-term roadmap)
* Impact assessments to support gradual expansion (scope/ projects)
. . Authorities
6 Consider how to calculate renovations Academia
Industry

* Avoid creating burdens for renovations with environ. benefits
* Develop a harmonised approach (start with deep renovations)

@ Nordic Sustainable Construction

Restricted Use - A usage restreint

Find details in Nordic knowledge centre

Life Cycle Assessments Competences for Reuse in Circular Economy in

Dive into life cycle ossessments: Construction Construction

current and upcoming regulations on Discover mapping of educatioal Tools and materials on circular

emissions from buildings material to reuse construction economy and circular bussiness
materials and an overview of policies maodels in construction companies.

enabling reuse,

Emission-free Construction Debates and Articles on
si Sustai eC i
What's new in the road towards —Mqterlcﬂs and Architecture

i = i i 2] i
emission-free construction sites? See debates, read articles and gather

knowledge
Read reports, watch videos and

increase your knowledge.

- www.nordicsustainableconstruction.com/knowledge-centre

®
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Follow us on LinkedIn V\lww linkedin.com/, omﬂany/nordlcsustalnablec nstructi

Visit our website www. orgllcsustalnableconstructlon£o

i Form
Ministry of the @ Nordic Deggn i | Governmentof celand Danish Authority of

Environment Finland lAFevatisn Center Sl Ministry of Infrastructure S Services and Housing

i Experiences from Denmark

Helle Redder Momsen

Viden til gavn



2 i oy
National

National Strategy for Sustainable
Construction

co, @

Based on broad political agreement to reduce the WLC
footprint of buildings

Original political agreement from March 2021
o WLC requirements and COZ2e limit values from 1st januar 2023
o Alimit value of 12 kg CO2e/m2/year for buildings >1000 m2
o App. 10 pct. of new buildings were required to perform better
O

Introducing a national roadmap detailing new limit values
following a progressive downward trend.

o The limit values were to be revisited in the years: 2025, 2027,
2029

The strategy included 21 initiatives to stimulate a green
transition of the building sector

o As part of the strategy a committee with members of the Danish
construction sector were established.

Side 19

Restricted Use - A usage restreint

New political supplementary agreement 2024

To accelerate the green transition in construction, the following additional measures to limit the
climate impact and resource consumption of construction were adopted:

2024

Social- og Boligstyrelsen

CO,

To tighten the
CO2e limit for the
climate impact of
buildings

&

That emissions from
the construction
process are included
in the CO2e limit

)

To differentiate the To expand the To exclude certain socially

limit value based scope of new critical buildings and

on building types construciton unheated buildings under
covered by the 50m? from the CO2e limit
CO2e limit

To complete a fundamental revision

of the building regulations to address
the conflicts that will occur between

To ease energy existing requirements for building
requirements for the safety and health and new CO2e
COIHV.efSIOH. Of requirements, as well as to ease the
existing buildings burden on building owners

Side 20

Restricted Use - A usage restreint



Phases and Included

modules
s A®

A2 Transport
A3 Manufacturing I

Construction process stage Wlthln the

A4 Transoort political
AL Construction / installation

agreement of

2024 — enter
into force
July 2025

Use stage
B1 Use
B2 Maintenance

B3 Repair

B4 Replacemant

B5 Refurbishment

B5 Operational use o energy

Calculation principle B7 Operational use o° water
for recycled materials:

Beyond system
A political decision to boundary

promote reused products [REIECIE AL, AELE
positively recycling potential
End-of-life stage

0 kg CO2e for all C1 Demolition
er: C2 Transport
modules within the m C3 Waste processing
LCA calculation C4 Disoosal

Danish Authority of Social Services and Housing
Side 21

Restricted Use - A usage restreint

The CO,e-limit value is tightened

» Average limit value at 7,1 kg CO,e/m?/year.

*  Approx. 85 pct. of the new construction
included in the agreement needs to perform
better compared to 2021 — the previous

agreement was 33 pct.
* The limit value will be differentiated

* The voluntary CO,e-class
(lavemissionsklassen) is adjusted so it aligns

with the gradual tightening of the limit values.

Danish Authority of Social Services and Housing
Page 22
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Kg COse/m%/year 2025 2027 2029

Limit value General Buildings 71 b.4 5.8
Holiday homes under 150 m? 4.0 3.6 3.2
Single-family houses, row houses, tiny houses, and holiday homes at 6.7 6.0 5.4

least 150 m**

Apartment buildings 5 6.8 61
Office buildings T 6.8 6.1
Institutions (e.g., schools) 8.0 72 6.4
Other new constructions 8.0 1.2 6.4
Independent limit value for the construction process 1.5 13 12
Total limit including construction process 8.6 77 69

*The 150 m2 limit only accounts for holiday homes

el NEW STRATEGY!
Boligstyrelsen Simplification of rules -
' The Building act must support the
green transition

The main focus in the strategy are:

| » The regulation have to make it possible to limit the
e Sl construction’s climate impact AND limit the price

T S —
» To map out the regulation rules — do we have conflicting
Helhedsorienteret regulation?
bygningsreglement ‘ » Create balanced, coherence and comprehensive rules
» Develop the regulation in a way so new building materials
Strategi for udvikling af et can be a part of the solution

bygningsreglement, der understotter

o « Promote renovation of buildings
branchens grenne omstilling

Time schedule:
L J 2025-2028 — phased implementation of new rules

— The full strategy: Helhedsorienteret bygningsreglement |
Social- og Boligstyrelsen (sbst.dk)

Side 24

Viden til gavn
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Building uses
and sizes
covered

@ limit value

V=included in limit value(s)
V= included in declaration

o

carbon declaration

uggested or planned inclusion in future limit value(s)
uggested or planned inclusion in future declaration

1. Sweden provides detailed requirements on which buildings are
exempted from declarations and are independent of the building type,
such as temporary building constructions, buildings built by private.

2.it can be assumed that the same building types included in the 2022
climate declaration will also be subject to the limit values proposed for
July 2025.

3. when a building permit is needed according to a building regulation
definition (and according to further exemption rules in Sweden)

4. included when they are in blocks.

5. called “leisure homes” in Norway.

6. Member states may decide not to set or apply the requirements to
buildings owned by the armed forces or related government buildings, as
well as temporary and agricultural building.

7. Socially critical buildings are exempted from the 2025 limit value, but
not from the carbon declaration requirements.

8. Some public authorities are exempted.

9. it can be assumed that the same building types included in the 2025
carbon declaration will also be subject to the limit values proposed to be
introduced by 2028

\

@R @B

@B

GJE)

extensions of single family,
terraced and holiday houses

Single-family homes v v »12 v
Ot_he.r residential v ) o " v 2 v
buildings
Office v o o v v »12 v
Retail and restaurant v o (o] v v w2 v
School and daycare s o o A4 v vz v
Laboratory v (o] [o] v v w12 v
Hospital and health v (o] o v v w2 v
Sports facilities v o o v v w2 v
Cultural and other » o ) . » ,128
Religious < v v 12
Industrial v v v
Holiday cottagess from 2025 v v12 v
Other 7 ] v v v12 o
Renovation projects v v o®
2023-2025: unspecified no size requirement, except unspecified, nosize >100 m? 2028:
51000 m? for warehouses, transport buildings under requirement, >1,000 m?
! and communications scope classes 2 and just building !
From 202 buildings, indoor swimming 3in Building type
> 50 m? for unheated pools and indoor ice rinks (> Regulation From 2030:
buildings; > 250 m? for 1,000 m?) >50m?

Nordic Sustainable Construction

Restricted Use - A usage restreint

Process for implementation of LCA requirements and
limit values in the Danish building code

2020

Klimapartnerskab
for bygge og
anlaeg

Danish Authority of Social Services and Housing

BUILD REPORT 2021:12

WHOLE LIFE CARBON
ASSESSMENT OF 60 BUILDINGS.

Aftale mellem regeringen
(Socialdemakratiet) og Venstre, Dansk
Folkepart, Socialitick Folkeparti,
Rudikale Venstre, Enhedlisten, Det
Konscrvative Folkeparti og Alternativet

National strategi for baredygiist
byggert

S marts 2021

Restricted Use - A usage restreint

20

23

Bygningsreglementet.dk



More new construction covered
by LCA-requirement

The scope is expanded from 57 pct. to 68 pct. of the new construction by:
* Including holiday homes

* Including unheated building over 50 mZ2.
e.g. parking garages and storage buildings.

* Including extensions to apartment buildings, office buildings,
institutions and other construction (limit value as building type)

« For single-family houses, terraced houses, tiny houses and holiday
homes, however, only extensions over 250 m? are included in the limit
value

New exemptions from the limit value (must document climate impact):

» Special critical buildings such as water works, prisons, the Armed
Forces' operational buildings and hospitals.

Continuation of exemptions from limit value and documentation:
» Unheated buildings under 50 m2 and agricultural buildings

Danish Authority of Social Services and Housing
Page 29
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Including the construction
process in the limit value

* Arequirement expansion with the climate impacts from the

construction process (module A4 and A5)

* The limit value for the construction process is set
corresponding to a level, so approx. half of all construction

sites must perform better compared to 2021.

* An independent limit value for the construction process

corresponding to 1.5 kg CO,e/m?/year.

* Other measures: In mid-2026, a study of the possibility of
including outdoor areas on the building site will be submitted

to the political parties behind the agreement

Danish Authority of Social Services and Housing
Page 30

Restricted Use - A usage restreint




Changes in the way of building

» There will probably be changes in the construction

practices

*  Our way of categorize

1

Under the limit value without changes

Small optimizations — a reduction of 0 to 2 kg
COe/m?/year.

Partly changed practices — a reduction of 2-4 kg
COe/m?/year.

Andel der skal praestere bedre klimamaessigt

Totally changed practices — a reduction of more
than 4 kg CO,e/m?/year.

00%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Andel af nybyggeriet, der skal eendre byggeskik

u Helt zendret byggeskik Delvist sendret byggeskik Mindre optimering

Ingen zndring

Danish Authority of Social Services and Housing

Restricted Use - A usage restreint

Lessons from Denmark

* The standard is very good — but not written to be national

requirements

* Need for many clarifications

Which stages and modules to include?

Simplification to certain modules

How to address floor area?

Introduction of a generic database for construction materials
Building model

Life time of products and constructions

How to address the changing energy system

Danish Authority of Social Services and Housing

Page 32
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Setting of limit values

- How to set limit values
- Data for setting limit values — representativity and data
collection
- CO2e/m2
- Differentiation between building types
- Mixed use buildings

- How to address special buildings with demand for

certain CO2e-emitting solutions to fulfill their purpose

Danish Authority of Social Services and Housing
Side 33
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20 February 2025
Japan-OECD High-Level Policy Seminar

Panel session 1: The World’s leading edge in WLC policies

ZERO-CARBON BUILDINGS IN CITIES :
A WHOLE LIFE-CYCLE APPROACH

Takeshi Miyamori

Senior Manager, Sustainable Buildings Unit

Cities, Urban Policies and Sustainable Development Division (CITY),
Centre for Entrepreneurship, SMEs, Regions and Cities (CFE), OECD

W@OECD_local i www.linkedin.com/company/oecd-local wWii.oecd.org/cfe

&) OECD

BETTER POLICIES FOR BETTER LIVES




OECD Survey on Whole Life Carbon of Buildings

Respondents: @)OECD
11 COUNTRIES
* Brazil * lsrael Zero-Carbon Buildings in Cities
° Costa R|Ca ° J apan AWhole Life-Cycle Approach
» Denmark * Netherlands
* Finland  Singapore :
* France » Sweden Wy
* Germany QLAY
7 CITIES AN
» Espoo (Finland) * Oslo (Norway)
 Helsinki (Finland) » Tokyo (Japan)

» Greater London (UK)  « Vancouver (Canada)
* Malmo (Sweden)

© OECD | Centre for Entrepreneurship, SMEs, Regions and Cities | @OECD_Local | 2

1. Step-by-step approach

Countries & cities are developing policies step-by step with a roadmap

Preparation phase . Regulatory phase @ Draft methodology ~ <> Introduction of regulatory measures A Regulatory tightening % Voluntary certification label

Earlier 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

EU [ <y e .
Draft methodology EU taxonomy - Mandatory assessment for Mandatory assessment
>5,000m? for >1000m?
VBT o < Y S
Draft methodology Limit values
France Voléj(ntary certification label (2016)
o] Y Y
Draft methodology Limit values
Sweden*
(&) < ———
Draft methodology Mandatory reporting Limit values
Helsinki )
Finland G < ——
(Finland) Draft methodology ~ Limit value for apartment buildings
Vancouver
(Canada) L < e

Draft methsdology Limit values

*Sweden’s timeline is based on Boverket's proposal.

© OECD | Centre for Entrepreneurship, SMEs, Regions and Cities | @OECD_Local | 3




1. Step-by-step approach

Countries & cities are taking actions through tailored strategies

Upfront carbon only
(Production/construction)

Whole life cycle
(Product/construction + use + end of life)

Mandatory reporting only Mandatory reporting + limit values
Building size Building type
I] France
eV eReig((2022) Mandatory reporting (2023) Limit values (2022)

for all buildings

for buildings <1000 m? Were first introduced for housing, office

. and school buildings.
Limit values (2023)

for buildings >1000m?
Vancouver

(Canada)

© OECD | Centre for Entrepreneurship, SMEs, Regions and Cities | @OECD_Local | 4

-I Sweden
; Denmark

1. Step-by-step approach
Challenges (Policy Development)

Setting limit values, developing database & deciding on the scope of assessment

Figure. Main challenges at the policy development stage

6 COUNTRIES Brazil, Costa Rica, Finland, France, Israel, Singapore
60% - 4 CITIES Helsinki (Finland), London (UK), Malmd (Sweden), Vancouver (Canada)

5 COUNTRIES Denmark, Costa Rica, Japan, Israel, Singapore

0% 1 2 CITIES Tokyo (Japan), Vancouver (Canada)

e 3 COUNTRIES Denmark, Germany, Israel

2 CITIES London (UK), Tokyo (Japan)

30%

20% |
10%

Setting  Development Decision-  Alignment  Convincing Lackof  Development Political buy- Upfront cost Other
reference and of database  making on with developers/ human of in
limit values scope of international construction resources methodology
assessment  policies companies

0%

(n=18)
Source: OECD Global Survey on Whole Life Carbon of Buildings (2024)

, Regions and Cities | @OECD_Local | 5



2. Data & digital tools

Challenges (Policy implementation)
Workload for calculating WLC & data collection

Figure. Main challenges at the policy implementation stage

80% r

0%

60%

50%

40%

30%

20% |

10%

0%

8 COUNTRIES Brazil, Costa Rica, Denmark, France, Germany, Japan, Singapore, Sweden
3 CITIES Helsinki (Finland), London (UK), Tokyo (Japan)

6 COUNTRIES Brazil, Costa Rica, France, Japan, Singapore, Sweden
2 CITIES Tokyo (Japan), Vancouver (Canada)

Workload placed on  Lack of EPD data Shortage of WLC  Workload imposed on  Shortage of WLC Other

applicants when experts in the private  local authorities  experts within local
calculating WLC sector authority (n=18)

Source: OECD Global Survey on Whole Life Carbon of Buildings (2024)

© OECD | Centre for Entrepreneurship, SMEs, Regions and Cities | @OECD_Local |

3. City-led initiatives

Strong PPP &
highly
motivated
local industry

Opportunity:
Cities are leveraging local advantages to drive whole life carbon initiatives
0 Cities can take... e Major enabling factors of city-led initiatives
- : - T Cities own Cities are
Earlier action to introduce limit values public responsible for
Helsinki (Finland) in 2023 & Vancouver (Canada) in 2022 buildings / local
land regulations
More ambitious action: assessment at both Helsinki (Finland) v v
building permit stage and after completion Greater London
Helsinki (Finland) & Malmé (Sweden) (United Kingdom) v
Malmo (Sweden) v
A unique allpproach: sgttmg.carbon f9otpr|nt Oslo (Norway)
as a criterion for public projects designs
Tampere (Finland) Vancouver (Canada) v

Source: OECD Global Survey on Whole Life Carbon of Buildings (2024)

© OECD | Centre for Entrepreneurship, SMEs, Regions and Cities | @OECD_Local |




3. City-led initiatives

Challenges:
Collaboration across levels of governments are lacking

Disparities in WLC policies and
methodologies hamper local

implementation.

Only 4 out of 11 surveyed Only 2 out of 7 city * Inflexible national policies may
national governments respondents receive discourage cities from pursuing
have platforms to co- support for capacity ambitious policies.

ordinate with subnational building and technical

»  Varying assessment methods within a
country may complicate life-cycle
assessment application process.

governments. assistance from the
national government.

Source: OECD Global Survey on Whole Life Carbon of Buildings (2024)

© OECD | Centre for Entrepreneurship, SMEs, Regions and Cities | @OECD_Local |

Thank you!

Report &
Policy Highlights
If you have further questions, please contact:

Sustainable Buildings Unit
Senior Manager:  Takeshi.MIYAMORI@oecd.or

Policy Analyst: Jis00.Yoon@oecd.org
IZ Marie. HANAGATA@oecd.org
ConnaUht LEEOGCd Or Zero-Carbon Buildings

in Cities

Twitter: @OECD_local
LinkedIn: www.linkedin.com/company/oecd-local
Website: www.oecd.org/cfe

»OECD

Decarbonising Buildings in Cities and Regions



Panel Discussion 2: What should Japan do?

Promoting whole-life carbon assessment of buildings
in Japan

Whole life carbon

Upfront carbon Operational carbon  Embodied carbon
J-CAT® p—
=Sy ~ £7
WEI=2TFN ?‘
T
: - 111 ‘
z \ ‘ ammm
| O X aEEm = at
H ,%l i -~ w IM2C ags g flee
design Material production Constructiol Operation Renovation Demolition
and transportation

J-CAT Japan Carbon Assessment Tool for Building Lifecycle

President, The Institute for Built Environment and Carbon Neutral for SDGs (IBECs),

TOSh | h a ru I ka ga Deputy Chair, Zero Carbon Promotion Council / Professor Emeritus, Keio University

LB N

IBECs tr=e-mmsm sogs st 5— 1

Institute for Built Environment and Carbon Neutral for SDGs Restricted Use - A usage restreint

WLC reduction Past efforts by industry, government and academia

40% of CO, emissions come from building WLC ~ Architectural Institute of Japan Statement in Dec 1997
6

Residential + Non-
residential

If the status quo is
maintained
- 10%
Statement by th
(1997.12.2)
If achieved
- 59%
\ 1998, 30 % of new buildings
0.C \ AN have been energy-efficient,
T and 15 % of renovated

buildings have been energy-
efficient, plus measures to

1990
CO2 emissions
1.1 billion t-CO,/ ) Non-

residential

U.C. New OC operation EC-UC Renovation work
Operational Carbon

Construction-related CO, emissions (billion
ear
o2/ ¥S ) o

= = 0 L L L L 1 1 triple the service life have
design construction Renovation 1970 1990 2010 2030 2050been implemented
MaterialManufacturing Operation Demolition When taking into account

Toshiharu Ikaga, Shuzo Murakami, Shinsuke Kato, and Yasuyuki Shiraishi: Prediction of Japan's Construction-Related CO, Emissions up to 2050, effc?rt.s to rfeduce ICOZ. .
Journal of Architecture and Planning Architectural Institute of Japan, Vol. 65, No. 535 p. 53-58 ( September 2000 ) https://doi.org/10.3130/aija.65.53_5 emissions from electricity

SR

IBECs tr=e-mmsm soas sttt 5—

Institute for Built Environment and Carbon Neutral for SDGs Restricted Use - A usage restreint 2



WLC reduction Past efforts by industry, government and academia
1999- 1999- 2005- 2008-

(/\SBEE’ u(ﬁﬁ)
RURENEEFES X T A -
naa) LCA ﬁ‘f (ver.1.0) 4
~ AL AEFAR RENHEOLOOFES -4~
o REAEERETEREE T
- )~ FastERst RO FRB SRR
T — IRBA R E T RS EES — 30%: Yrofr et 60%: Frdr s 80% Frd# 100%: Hrdk 100%i2: #
r = 5 e R | otrom sampsdtegen v v
-// : QrEHOREH
RENMBRRERSEH LU D
FHA7EIR Fov4A b FiE
ET T ®f;d:ﬂ rFik i
HBEA DFRBBE
0 46 92
(kg-CO,/5 *m?)
. . o e . Z0nT3 N IHERRIE LA~ BE, — 73
Architectural Institute Ministry of Land, Tokyo Metropolitan CASBEE i (S Lot 99 3 MO0 BB ORI 0
+
of Japan Infrastructure, Government Bureau . -
- . . WLCA introduced in 2008
LCA guidelines Transport and Tourism of Finance .
First pUb'IShEd in 1999 Green Government Building Planning Tokyo Metropolitan Facility 24 |Oca| govern ment Ordlnances
. . Guidelines Commentary in April 1999 Environment and Cost Evaluation .
Revised in 2003/2006/ The same standard and commentary ~ System in May 2005 CASBEE reportlng
2013/2024 in Jan 2006
Environmentally Friendly Contract Act in 2007
;Eﬁgﬁﬁ*%‘fsﬁsﬁ‘ﬁ;{; Consideration of Inclusiqn.issmandatory.CASBEE and WLC 3

WLC reduction Recent efforts by Zero Carbon Building Promotion Council

Zero Carbon Building Promotion Council Ir'1ter-M|n|ster|aI Liaison (':onferenc.:e on
Chair: Shuzo Murakami prof Emeritus, Uni of Tokyo Life cyde Carbon Reduction of Bu"dlngs

an P
Dupty Chair: Toshiharu Ikaga prof Emeritus, Keio Univ Chair: Wataru Sakata,
] Assistant Chief Cabinet Secretary (Domestic Affairs)

Secretariat: Cabinet Secretariat and MLIT

Whole Life Carbon Basic Issues Study WG <a“gn> Committee on Upfront Carbon Calculation
Chief inspector: Toshiharu lkaga Manual
Chair: Yu Yamamoto mitsui Fudosan

Secretariat: Real Estate Association

Tool Development SWG ® In line with SCOP3 Carbon Disclosure to become Essentially

Chief Examiner: Toshiharu lkaga Mandatory in June 2021
Demand for an evaluation method that would reward efforts
Database Review SWG @ @ Committee on Building Materials EPD J-CAT®
Chief examiner: TSUYOShi Seike éhalr TSUyOShI Seike Pprofessor, University of Tokyo O S S AT
Professor, University of Tokyo MEI=2TN
Secretariat: Japan Building Materials and
Overseas Information SWG @ Housing Equipment Industry Association
Chief examiner: Ryuichi Horie
President of CSR Design Environmental Investment Advisors j _CAT

WLCA smooth operation study SWG@
Chief Inspector: Kazuaki Bogaki

Professor Emeritus, Tokyo City University

[ Secretariat: IBECs/JSBC] WLCA: Whole Life Carbon Assessment
[BECs &= mmsocs sies—  |BECs HP hitps://www.i ip/zero-carbon_buildin 4

Institute for Built Environment and Carbon Neutral for SDGs

Japan Carbon Assessment Tool for Building Lifecycle
Trial version was released in May 2024
Formal version was released in Oct 2024




J-CAT Japan Carbon Assessment Tool for Building Lifecycle

Trial version was released in May 2024 Three calculation methods

. . Simplified Calculation
Formal version was released in Oct 2024 Standard Calculation

Detailed Calculation

The results of two cases can be displayed by switching between:
/ 1) when the electricity emission factor does not change in the future and

Whole life carbon (BF351)

J-CAT® Fixed electricity CO, emission factor case | 2) When the emission factor decreases in the future.
= — s S ————————— X .
Japan Carbon Assessment Tool for Building lifecycle TO'year . ~30 years 'G'U'years X From completion ~ From completion | Displays the ratio of
BRI 51 T H—TK MY — b after completion  after completion after completion to 2030 to 2050 1

upfront, non-
BEI=ITNL

a8 o 1
: ’ ‘ 4 ‘. | upfront embodied,
| | | : and operational
Eon > G ‘b \ h b A j carbon.
W @E@ ---MU'D----------------------------------------l 1) Estimates from
AR EEEEHAE — 1200 completion to 10,
HHEEEHEEE % 1000 For reference 30, and 60 years,
g = / purposes, the 2) Estimates from
M= g I ca rbon stocks and completion to 2030
SATYAONH—KDRIEH (WBCSD,2021) B . . nd 2 .
i g g1 emissions of wood and 2050
[ can be indicated.
0]
Display of annual GHG emissions
ot v T u EMBE A1-A3 miET A4AS5  mfERBI-BS  wmfEAB6B7 mAMACI-C4 0 [BF] AMORZBATE/HHNE
lgﬁggguﬁﬁroﬁg i?g?bfgz;;‘ims Restricted Use - A usage restreint 5

Case studies on Upfront Carbon

ID NC/RE Main Use Structure | area |Stories| 272  [me—" —— - Logistics facilities

- — — 7-1 e -
2-2 | New Construction | Logistics facilities S E a 94 | - =
7-1 | New Construction | Logistics facilities S G b 21 | =
9-4 | New Construction | Housing complex RC H e 82  |um E m Direct temporary construction
2-1 | New Construction | Housing complex SRC G e Sa — - Housing complex porary )
8-2 [ New Construction | Housing complex RC D a - H & Earthworks & foundation works
2-4 | New Construction Housing complex RC E b 5.1 - - - Elementary, Junior High_ i Concrete
4-2 | New Construction | Housing complex RC C a 11-2 | 'I and 'High School Steel frame
5-1 | New Construction School* W C a 11-1 | — = . m Reinforced concrete
11-2 | New Construction School* S E a 32l H Hospital  _\wood
11-1 | New Construction Hospital S G b FoT I S ——— : m Deck plate
3-2 [ New Construction | Hospital and Clinic S E b 6-2 | — = FrEEEty Exterior finish
8-1 Renovation Office S E b 13-1 | e 1,164kg mmEx _I _I 'I
62 | Renovation Office SRC | D | b | 3-1 | ——  ~C O/ M2 = nterior finish
13-1 | New Construction Office S E c 9-2 | e m Other construction works
3-1 [ New Construction Office S D b 4-1 | —' m Electrical work
9-2 | New Construction Office S D C 9-1 (e T — Office’ m Air conditioning work
4-1 [ New Construction Office S D o 2-3 (e —- m Sanitary work
9-1 | New Construction Office S G d 2-5 | —_ Elevators
2-3 | New Construction Office S D c 9-5 . .

- - On-site construction
2-5 | New Construction Office S B b 6-1 e
9-5 | New Construction Office S H d 1-1 _
6-1 | New Construction Office S D a 9-3
1-1 | New Construction Office RC C a 10-1 Hotel |
9-3 | New Construction Office complex S H e 0 500 1,000 1 500 > 000
10-1 | New Construction Hotel S E c ’ ’

[ Total area classification]  A: Less than 300 m2, B: 300 m? or more and less than 2,000 m?, C: 2,000 m? or more and IesszC (kg-CO2/m2)

than 5,000 m?, D: 5,000 m? or more and less than 10,000 m?, E: 10,000 m? or more and less than 30,000 m?, F: 30,000 m?
or more and less than 50,000 m?, G: 50,000 m? or more and less than 100,000 m?, H: 100,000 m? or more
[ Floor Cla55|f|catlon ] a: 5 floors or less, b: 6 to 10 floors, c: 11 to 20 floors, d : 21 to 30 floors, e: 31 floors or more

IBE(S ﬁsg ‘“ SDGs HEtE+r 51— *: Elementary, Junior High, and High School 6
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Case studies on whole life carbon per year (60 years)

ID NC/RE Main Use Structure | area |Stories | 11-2  |w s El - Junior High and Hieh School
2-2 | New Construction | Logistics facilities S E a 51 o SlOMENR r%’ Lnior 7ieh and ien choo
7-1 | New Construction | Logistics facilities S G b 272 |— : Logistics facilities | mDirect temporary construction
9-4 | New Construction | Housing complex RC H e ;:; [ — mEarthworks & foundation works
2-1 | New Construction | Housing complex SRC G e o1 :I — mConcrete
8-2 | New Construction Housing complex RC D a 54 | Housing complex Steel frame
2-4 | New Construction | Housing complex RC E b PIT I N— mReinforced concrete
4-2 | New Construction | Housing complex RC C a 4.2 mWood
151—12 :ew Eons:rucgon zc:oo:: \2/ (E: a 6-1 | m— mDeck plate
- ew Construction .
11-1 | New Construction Hf)s(:i?cal S G ; ;:; -_ —— %ﬁ-ﬁiﬁfﬂ -Exter.ior f.m.ISh
3-2 | New Construction | Hospital and Clinic S E b 8-1 l_ : }ég} gz - £E =interior finish
o1 Renovation Office S E b . I T — 2/ mOther construction works
13-1 o - "
6-2 Renovation Office SRC D b 9-1 | ._: mE|ectrical work
13-1 | New Construction Office S E C 9-5 | e _: Office mAir conditioning work
3-1 [ New Construction Office S D b 4-1 | o mm——— mSanitary work
9-2 | New Construction Office S D c 2-5 | =esem —— =iElevators
4-1 | New Construction Office S D c 2-3 | e— : On-site construction
9-1 | New Construction Office S G d 3-1 o — Maintenance
2-3 [ New Construction Office S D c 9-3  |p ———— mRefrigerant freon leakage
2-5 [ New Construction Office S B b 6-2  |ueme—— = Operational carbon
9-5 [ New Construction Office S H d 42| m— Hospital
6-1 | New Construction Office S D a TI-1 0 w2
1-1 | New Construction Office RC C a 10-1 | smmmo #1257 )L | Hotel
9-3 | New Construction Office complex S H e o] 50 100 150 200 250
10-1 | New Construction Hotel S E o WLC (kg-CO2/m2 - £5)

[ Total area classification] A: Less than 300 m2, B: 300 m2 or more and less than 2,000 m2, C: 2,000 m2 or more and less
than 5,000 m?, D: 5,000 m? or more and less than 10,000 m?2, E: 10,000 m? or more and less than 30,000 m?, F: 30,000 m?

or more and less than 50,000 m?, G: 50,000 m? or more and less than 100,000 m?, H: 100,000 m? or more
[ Floor Classification ] a: 5 floors or less, b: 6 to 10 floors, c: 11 to 20 floors, d : 21 to 30 floors, e: 31 floors or more
P

IBECS (s EE SDGs Mt — *: Elementary, Junior High, and High School

Institute for Built Environment and Carbon Neutral for SDGs Restricted Use - A usage restreint

Design guidelines for reducing WLC under consideration
| | Method 1: Reducing material usage [ | Method 2: Use of low carbon materials

|| Method 3: Construction Effort

Exterior
UC emission rate

6.2 %

Pile length reduction
Permanent use of temporary
retaining walls

Composite deck slab adopted
Long Span Cancelled

Rational arrangement of
earthquake-resistant walls, etc.

Structure Trade-off between EC and OC

I Adoption of green aluminum, etc.I

UC emission
rate

55.5%

Interior

OA floor canceled
Ceiling stop

Reuse of existing structure
Eco-friendly concrete used
Increasing adoption of electric
furnace steel

Wooden buildings using
Existing structure left in place
etc.

UC emission rate

| 9.8 %

Use of wooden fire doors, etc.

o G S S

Facilities
UC emission rate

18.0 %

Optimization of facility capacity

Construction

UC emission rate

6.8 %

Increase the rate of on-site
renewable energy adoption, etc.

Adoption of cardboard ducts, etc.

UC emission ratio: J-CAT case study of
Average percentage by construction item

The model building is a sample building used by the Real Estate Association (office , total floor area 10,000 m?, SRC structure).
IBECs rs-ms snos it 5— 8
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Panel Discussion 2: What should Japan do?
Development and promotion of WLCA in Japan

Organizing Committee

- Keynote Speaker

(President, IBECs, Professor Emeritus,
i

Keio University)
Advisors :
MURAKAMI Shuzo (Advisor, IBECs, Emeritus Professor,

(ptor B Emats ks KUMA Kengo
1IZUMI Hiroto (Executive Counselor, BCJ,

; - _ ; Specally Appow;(Ttdkmeéssor, Architect
Sustainable Built Environment Conference 2025 in Tokyo I—— L L . =
00KA Ryozo Professr, The Universty of Tokyo) Professor Emeritus at the University of Tokyo
P Members :
_Neu"'al |Z|“_9 Whole ‘e Carbon and AKIMOTO Takashi  (Professor, Shibaura Institute of Technology)
Improving Well-Being to Achieve the SDGs ASAMI Yasushi (Vice President, Professor, The University of Tokyo)
ABE Toshinori (Chairman, IBECs)
ISODA Hiroshi (Professor, Kyoto University)
Dates: September 24-25, 2025 INOUE Katsunori (President, JAEIC)
Venue: Toshi Center Hotel Tokyo KAGI Naoki (Professor, Institute of Science Tokyo)
KARIO Kazuomi (Professor, Jichi Medical University)
KAWAKUBO Shun (Associate Professor, Keio University)
SAWACHI Takao (President, Building Research Institute)
SHIMODA Yoshiyuki  (Professor, Graduate School of Engineering,
Osaka University)
SEIKE Tsuyoshi (Professor, Graduate School of Frontier Sciences,
The University of Tokyo)
TAKEUCHI Toru (Professor,Institute of Science Tokyo, President, AL
TANABE Shin-ichi (Professor, Waseda University)

NAGASAWA Natsuko  (Professor, Ochanomizu University,
Professor, Graduate School of Engineering,
Tohoku University)

NOGUCHI Takafumi  (Professor, Graduate School of Engineering,
The University of Tokyo)

HAGISHIMA Aya (Professor, Kyushu University)

HASHIMOTO Kimihiro (President, BCJ)

HIRATA Kyoko (Professor, Japan Women' s University) .

HIROTA Naoyuki ~ (Professor, Nihon University) © Designhouse

FUJINO Yoshihisa (Professor, University of
Occupational and Environmental Health, Japan)

i ( - Hiznig FURUYANobuaki  (Professor, Waseda University)
» N ™ f HORIE Ryuichi (Co-founder and CEO,
~ : > CSR Design Green Investment Advisory, Co,, Ltd.)

MANABE Jun (President, BL)

F{& . SBE25 Tokyo HEEES YOSHII Keiichi (Chairman, JUDANREN)
YOSHINO Hiroshi (Emeritus Professor, Tohoku University)

—RMEaA S A —RMEAL DEMEEA ML S oMEEA
st o BEG ewmmsocsmmers— (5] —OMAHARRLS Y- [RS-uesy /B ssienmunes—  JOBC i iumus (B RS
’\{E * nsttute for Bult Envronment and Carbon Neulral for SDGs The Building Center of Japan AVRNAR TORNNAN SORPNRORE i ke Chcation s wfomoon center SIOUDD Jupa Sensmaie Biins Comortn < FETERNESE

é@ iiISBE @ Ht‘..mﬁ.
[BECs =-msm snos it s Thank ¥Qt“fg gli sten in g

Institute for Built Environment and Carbon Neutral for SDGs
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<5
=H3

TokyeTokyo

Decarbonization Initiatives for
Buildings in Tokyo

February 20, 2025
Koji Miyazawa
Deputy Director General, Bureau of Environment,
Tokyo Metropolitan Government

’ Bureau of Environment, Tokyo Metropolitan Government
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HTT " current situation of Buildings and CO, Emissions in Tokyo

TokyeTokyo

e The total area of buildings constructed in Tokyo each year accounting for more than 10% of construction starts
nationwide.

e Buildings account for 70% of CO, emissions in Tokyo.

e|n addition to steadily promoting the existing decarbonization building system based on the Environmental
Security Ordinance, the system has been strengthened and expanded in line with the changing times (revision).

[Floor area of prefecture-specific construction ] <New construction buildings> <Existing buildings>

Sourg struction starts statistics (prefecture version)
2 Large Tokyo Green Building Program -and-
13,206,971 m g inmng een Buildi ngs 9 Cap-and-Trade Program

in Tokyo

. Mandat.o.ry maintenan'ce/operation of : © Expansion of initiatives to promote
[ energy equipment, such as Renewable wider adoption/utilization of
solar power generation and ZEV charging renewable energy
facilities .

® Incentives measures to

© Reinforcement of thermal insulation and encourage/support more proactive

energy efficiency performance standards action etc.
[Sector breakdown of CO, emissions in Tokyo] etc.

2,000 m? or larger
Under 2,000 nEnvironmental Building Carbon Reduction Reporting Program
Reporting Program

* Mandatory maintenance/operation of renewable e Reporting of target-setting for
ener i such as solar power [t
gy equip P! 2030 and progress toward

3.4%

Waste sector

16.5%
TrensRert ‘
Prelimin | Buildings

{r 2% account for generation and ZEV charging facilities achievement
P10 y m%re than ® Expansion of systems and policies
70% ‘ © Mandatory requirements for thermal insulation, ‘ to drive proactive
high-performance energy efficiency equipment, initiatives/action etc.
Small an otc)

medium
Kestrictea use - A usage restreint

HTT  outline of the Tokyo Green Building Program

TokyeTokyo

e Encourage building owners to take proactive measures for the environment from the building
planning stage.

e Applicable entities: Building owners who construct buildings, including new constructions, renovations, or extensions, with a total floor
area of 2,000 m? or more’ (approximately 800 buildings per year). (Plans for buildings with a total floor area of less than 2,000 m? may be
submitted on a voluntary basis)

e Although buildings with a total floor area of 2,000 m? or more only make up about 2% of all building and house construction starts in any
year, they account for about 50% on a total floor area basis.

Program overview

m Environmental considerations

® Mandate building owners to submit a plan that describes the details O Placement of buildings, thermal insulation of outer walls and roofs,
and evaluation (on three levels) of their environmental efforts solar shielding and thermal insulation of windows, etc.
according to the guidelines of the Tokyo Metropolitan Government Rational Use of O Use of renewable energy (natural lighting and ventilation, solar
(TMG). TMG publicizes an overview on its website. Energy power generation, installation of solar heat collectors, etc.)

e Mandate compliance with the Energy Performance Standards (heat O Energy efficiency systems (improvements in the efficiency of
insulation/energy efficiency) of TMG and the consideration of the use equipment systems)

of renewable energy (installation of renewable energy Proper Use of O Use of = materials (recycled _matemals, WOQd, ch.) .
equipment/procurement of renewable power). eSS O If_ongewty etc]; (measures against the deterioration of the building
e <Residential buildings> Mandate the inclusion of Green Labeling for rame, ease of renovation, etc.)
Condominiums to indicate environmental performance in Natural Environment O Drainage of rainwater
advertisements for the sale etc. of condominiums. ComsamERen O Ensuring the quantity and quality of greenery on sites and buildings
. . S . . (consideration for ecosystems etc.), creating good landscapes, etc.
e <Non-residential buildings> Require owners of those exceeding a
certain total floor area to issue an Environment Performance e e A O Measures against artificial exhaust heat from equipment embedded
Certificate, which includes an assessment of the buildings’ Island Effects in buildings

environmental performance, to tenants and other relevant parties. © nsEliitem e YRR dhetigers

Restricted Use - A usage restreint



HTT ' Achievements of the Tokyo Green Building Program

TokyeTokyo

e Since the start of the program, energy efficiency performance has gradually
improved.

By integrating urban redevelopment procedures, the environmental performance of large has significantly
improved through stricter compliance requirements for higher environmental performance.

Changes in energy efficiency performance of building

* Strengthening of criteria % Expansion of targets % Adjustment of criteria * Strengthening of criteria % Expansion of targets
(equivalent to a 30% level increase) (10000m2 — 5000m2) (in line with revised regulations) (equivalent to a 30% level increase) (50002 — 2000m?)
100% 300
283
55 250
80% 2
200
9
60% 5 56 i - 77
150
13
40%
. 107 100
9
20% 7 50
0% 0

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
mlevel 1 mmlevel 2 mmlevel 3 —Total number of buildings

HTT: Outline of Strengthened/Expanded Tokyo Green Building
=0 Program (Effective from FY 2025)

Strengthening and new establishment of Energy Performance Standards (mandatory action for thermal insulation

and energy efficiency performance)

e Raise the standards for non-residential use (effective from FY 2024).
e Establish new standards for residential use.

Establishment of new renewable energy equipment installation standards (mandatory installation)

e Require the installation of renewable energy equipment, such as solar power generation equipment
Installation standard capacity (kW) = Total floor area of building (m?) x Installation standard rate 5% x 0.15 (kW/m?)

e |n addition to considering the space where equipment cannot be installed (exclusion area), set lower and upper limits of capacity
(mitigation measures) according to the size of the building.

Establishment of new electric vehicle charger installation standards (mandatory installation)

e Require new buildings with at least a certain number of parking spaces to install chargers, piping, etc.

Enhancement and expansion of three-tier evaluation and display system

e To recognize the efforts of building owners striving for higher standards, strengthen and expand the evaluation criteria by
incorporating new perspectives, such as adaptation measures and the procurement of low-carbon materials, into the three-tier
evaluation system for environmental considerations.

e Strengthen and expand the display of environmental performance (Green Labeling for Condominiums and Environment Performance
Certificate) by building owners. Additionally, enhance the information published by TMG to promote the selection of environmentally
friendly buildings.

Restricted Use - A usage restreint




HT T Introduction of Measures for Whole Life Carbon by

¢35

ros

=0 the Tokyo Green Building Program

@ Buildings are constructed with a large amount of input, and the impact of material procurement on
CO, emissions in the supply chain is also significant. It is important to recognize and select materials
with low CO, emissions during construction, and to actively promote the expansion of their use.

| Extract of documents for the 6th engineering review meeting |

Excerpts from the Report on the Revision of the Ordinance on Environmental Preservation to Secure the Health and
Safety of Citizens of the Tokyo Metropolitan Area (August 2020)
The Shape of Effective Programs for the Realization of “Carbon Half”

Proper Use of Resources

Toward 2030, efforts should be made to reduce the environmental impact not only during the operation of the
building, but also related to the construction of the building, and review it so that efforts to understand the impact
of the environmental impact can be supported.

In addition to the efforts made so far, initiatives that contribute to reducing embodied-carbon (CO, emissions generated
during construction, renovation, and life cycle of buildings) should be promoted. These include the active use of low-carbon
materials such as wood, the assessment of CO, emissions related to construction activities, and the recycling of

construction waste.

[Set new evaluation by Contents of strengthening and expansion of system ]
Start evaluation of recognition/reduction of COZemissions during the construction
Use of sustainable low-carbon materials etc.

Restricted Use - A usage restreint

HTT A Outline of evaluate the WLC initiatives
Harle  for Tokyo Green building program

e Evaluate the recognition of CO, emissions from construction materials with significant impact during
construction (upfront carbon) and the initiatives undertaken at construction sites. Provide guidance to
promote efforts to reduce CO, emissions effectively.

e Promote the emission reductions during the UC by evaluation the use of low-carbon materials with low CO,
emissions when manufactured.

r— - ——————— - — = b . Evaluation
1 Upfront carbon 1 Outline of evaluation of recognition/reduction of CO2 emissions during construction Ev?;:l’gf;on Eée\ll\sl
1 1
1 Material Construction [
| manufacturing stage stage 1 Evaluate the calculate of emissions from UC (partial calculation is also acceptable). 1
1 1
1 m I (In addition to the efforts described above) Evaluate whether the building owner’s emissions reduction 2
1 1 policy is clearly articulated and integrated into the design and related processes.
1 1
1 o E = = 1 (In addition to the efforts described above) Evaluate whether CO, emissions (UC) from key materials
1y o > ) g 1 used in the building framework such as concrete, reinforcing steel, steel frame, and wood, are 3
] = e 5 g 4z ! calculated and publicly disclosed, serving as a reference for society. ngh
HIENES E |
N ~+ 3 = (o) - 1 Evaluati
] . . . .
1 =5 g o ‘-:. 8 1 Outline of evaluation of Use of sustainable low-carbon materials NalHation
9 &| T = n levels Low
I&o | & 3 2, 1
: = 2 L : One of the (1) Legal wood, (2) Low-carbon concrete, (3) Recycled steel is used. 1
L
Wood made in Japan is used or two of (1) to (3) are used. 2
ReCOgmze all or part of emissions Wood made in Japan and any of (1) to (3) are used, or all of (1) to (3) are used. 3 Hiah
of A1 to A5. 19

*Prepared by TMG by adding some descriptions based on EN-15978 (2011) prgvid_ed in Net-Zero buildin §(World Business Council for Sustainable Development).
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HTT  Publish the result of the building owners measures
" for the environment
@®Promote visualization of environmental performance so that people can choose buildings

with excellent environmental performance when purchasing or renting new buildings.
@ Published comprehensive their environmental performance level each building to easy to grasp them.

1 Measures for visualize building environmental performance I ssiiioind %
OGreen Labeling for Condominiums e S| | pmaene
Mandatory display of environmental performance labels | gegu s s =) =7 gj” P—
when advertising the sale of condominiums. B el | e
OEnvironment Performance Certificate w*i** - —
Mandatory Issuance of a building environmental performance e oscoance
evaluation report to tenants at the time of contract. s T ko :4
=Strengthen and expand the display of environmental performance ol N S
from Strengthened/Expanded Tokyo Green Building (FY2025~) e .
2 Published comprehensive their environmental performance level each building (IMAGE) é’“:’“‘:@éﬁ [ Lon: [ama ]
The status of each building's environmental initiatives is published in a list. ,, ' .
owner  RAe ' Address  BYA'Y | Totalfioor | - - - CoT TR S
OCo.  OOBuilding AK1-2 | Office %, % ¥ ¥ m2 75.3% o= sl
OCo. OOBuilding | BX2-3 Office %, % % kxm? 66.6% 5%&%%%%&;’;;:%.ﬂnw_:mwuHL“
ACo. | AABuilding | CX3-4 | Office *, % k xm?2 61.7% R e | o
- Tt~ I NIX4-5 Office * % % xm?2 Kestricted Use - A usage restreint 8

. soxsh - =

Bureau of Environment,

Tokyo Metropolitan Government
https://www7.kankyo.metro.tokyo.lg.jp/building/




@) OECD

BETTER POLICIES FOR BETTER LIVES

Expectations for Carbon Neutrality in Building Sector

Significance of Efforts to Reduce WLC in Buildings

the 20th of February 2025
JAPAN-OECD HIGH-LEVEL POLICY SEMINAR

Shogo Yadomoto
Deputy Director—General, Housing Bureau
> ES s k=) Ministry of Land, Infrastructure, Transport and Tourism

Japan’s Goal for Carbon Neutrality in the Building Sector —

~ From FY2025,
v' Require compliance with energy efficiency standards for all new buildings.

By FY2030,
v Require the level of net zero energy for all new buildings, by upgrading
energy efficiency standards.

By FY2050,
v’ Secure the level of net zero energy for buildings on stock average.




Building Whole Life Carbon Z BLxREE

» In Japan, around 40% of total CO2 emissions are related to buildings.

» We have been taking measures to upgrade the energy efficiency performance since 1979. Now, <words>
Mandatory standard on energy efficiency for buildings is going to be enforced in this April, and to be OC: Operational Carbon
strengthened by 2030. We regard it as we have already found the way to reduce OC emissions. EC: Embodied Carbon

» For the further reduction of the CO2 emissions from building sectors, it is needed to develop and UIHOE el (15 €216y

implement the policy to reduce EC that are expected to have immediate impact.

Process of Efforts for Energy Conservation in Buildings CO2 Emissions by Sector in Japan

@ 1979 The Act on rational use of energy Industrial proces Pend BICEEEESS
First energy efficiency standard for buildings @ Japan's CO2 Emissions by Sector (FY2022) er?ng/y conversion 7.?%
P 2002- Notification System : Bulldlngs : Industry Transport ‘
Expand the obligation to notify measures to meet the standards (b”s'"es5335‘_"5’025'“"“3” 3.9% 18.5%
Act on the_lmprovement of Energ_y g Buildling manufacturing of building transportation of HFC’
2015 Consumptlon Performance of Bmldmgs U materials and equipment and building materials leak ot
d ! [ on-site cqnstruction, etc. and equipment eal |e C
O 2017- Compliance Obligation System y } A iy
Obligation to comply with the energy efficiepcy WL:C Distribution Embodied Carbon i
standards for large scale non-residential buildings ;
Expect a significant reduction in OC ’| Operational Carbon
. L e L Il J
Compliance Obligation System Y Y
2025- to all new bUIldlngs Reduction of CO2 emissions Reduction of CO2 emissions
- Expansion to all new buildings on stock basis On f.\ovv basis
* upgrade standards to Net-Zero level by 2030 SRUEN TR EiEcLy nmeciatEliEEEs
Source: Japan's Greenhouse Gas Emissions and Absorption in FY2022 (Ministry of the Environment, April 2024) 3
~ - s 2 ZRIP/ %
Importance of Efforts to Reduce WLC in Buildings® Architectural Design Transition = BikEE

» The required quality of buildings has transferred as social changes. So as architectural design and planning.

» The required quality of buildings has transferred as social changes. So as architectural design and planning. We regard WLC
approach as one of those changes and will establish legal systems to involve WLC approach in social mechanism.

Architectural design transition to meet

social changes

Frequent large urban fires

v , . ,
vy Ensure fire prevention and fire

resistance performance
3
Extensive damage by earthquakes v’ Strengthen structural performance
v Uses and forms that are compatible
ﬁ Complexity, high density, and with the surrounding environment
ahah elevation of urban areas

v Energy conservation performance

?}rr\’& Oil Shock v’ Barrier-free performance
° v Decarbonization performance
m& Universal Design

ECO

Decarbonization



Importance of Efforts to Reduce WLC in Buildings@ 2 BE13z8E
Transformlng the architectural plannlng and production process to promote decarbonization of bwldmgs

» The WLC initiative will bring huge impact not only in design, but also in the efforts of all parties involved in buildings,
including building material and equipment manufacturers, building owners, constructors, and building users.

Plan / Design Construction »  Use D bemolition 4
Building materials & equipment manufacturers
|nten3|ty ® Manufacture of green materials
(EPD, etc.) ® Disclosure of intensity by EPD, etc.

Green
materials

Building users

intensity
. (EPD, etc.)

Investors / Financial

Designer

® Building LCA at @ ® Energy-saving construction(| @ Property institution
design stage for ; ” t of i
f : design WLC procurement or green selection ) -
optimal designs = I atarials. efc oM iironi @ Sustainability
® Consider CO2 L i
reduction at K I ® Building LCA at ntal efforts g;ic)l?:irscgsrﬁic;ze 3
construction stage construction stage i
J reports
ot ® Investment &
Specification, procurement
W'—C plan, etc. (Whe\f\{!}f’ited) lending focusing on
i WLC target environmental
RTINS - ==- - - R - - 1 - - - [i==m === - 1= . e R e T T e Sy fforts by
TSRO Utilization of building LCA results gl E ° :
‘ > Selection of constryt?_to_r_s&ordering : ‘ ' Dfltsplay Wlt_C i (Whe\n/\!o%ugeted) companies
1 > Procurement (public initiative in purchasing) 3 arter construction oded Emecions ) )
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 5
: - Y BREE
Challenges and Potential Solutions
Challenges —— Potential Solutions
@ Establish “generic” CO2 intensity v Establish the “Inter-Ministerial Liaison Meeting”
database among national government and “EPD Promotion

Council” with industrial sectors
v Provide capacity building programs and financial
incentives for the development of CO2 intensity

® Formulate a legal system for WLC v' Adopt “Step by Step Approach”
assessment v" Develop roadmaps towards the legal system (By

next March)
v Provide financial incentives for LCA implementation

@® Capacity building v' Development and provision of training programs
for designers, builders, etc.

v International communication on the characteristics
of WLC in earthquake-prone countries

v Focus on reductions from previous, rather than
comparing the WLC itself

@® Balance seismic risks with
environmental impact




Councils/Meeting to Promote WLC Assessment = Brxed

» Japan has constructed the Public-Private-Academia partnership for the deployment of the WLCA approach

» The Zero Carbon Building Council, which examines LCA methods that are compatible with Japan's building conditions, the
EPD (Environmental Product Declaration) Promotion Council, which promotes the development of CO2 intensity, and the
Inter-Ministerial Liaison Meeting for Building Life-cycle Carbon Reduction, which examines institutionalization, have each
established a system to closely collaborate in their respective studies.

» Aroadmap for institutionalization is scheduled to be presented in March of this year at a meeting of the relevant ministries and
agencies..

(" Established in Dec 2022
Zero Carbon Building
Council

Academics

[ Ministries ] Industries
\_

Construction, Architects, Real-Estate

\§

Established in Oct 2024 Established in Nov 2024
EPD Promotion Council Inter-Ministerial Liaison Meeting

Industries — for Building Life-cycle Carbon Reduction
(Building material and equipment) _ Secretariat: Cabinet Secretariat, MLIT

Related Ministries

[ Ministries ] [ Academics ] Field: Building Code, Material Industries, Forestry,
Public Facilities etc.

K& s3FHE

O ERME

Sumitomo Forestry
Decarbonization Initiatives

Toshiro Mitsuyoshi
President
Sumitomo Forestry Co., Ltd.

February 20, 2025
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History and Timeline O ERME
2011 Biomass Energy Plant
k& ——r
B imber Building

2003 Housing Business in US
2009 Housing Business in Australia

N
o
N
N
=
— |
0
(72}
—

Manufacturing

1970 KTI(ndonesia)
1984 NPIL(New Zealand)

2010 VECO(Vietnam)

1900
1894 The Great
1691 Ref'gretatlon Plan

Foundation

Began using timber harvested in
neighboring forestlands to fortify
the Besshi Copper Mine, where
the Sumitomo family started
mining operations.

© SUMITOMO FORESTRY CO.,LTD. ALL RIGHTS RESERVED. 1

Corporate Profile 2024 December result O R
(Billion yen) - . (Billion yen) (Billion yen)
NetSales 2.053.7 Ini%l::]gng 198.0 nNetincome 116.5

Equity Ratio  4(0.7% ROE 13.9% Employee  26,741....

Performance by Segment

Timber & Building

Global Housing & [0) ; !
Real Estate — 99-3% ReatEstate . 10-2%
Housing Y i Y

(Ja:aln) 25'9 A) I(-jg:zlnn)g 182 A)

Timber & Building i ildi i
anors " 12.1% Sales et " 5.2% | O
Environment & (o) Environment & o

Resources 1 3 A) (E,;Iobal Housing & Real Resources 0 - 1 A) Global Housing & Real
Lifestyl (o) . i Estate

& Service 1.3% & Service 0.4%

© SUMITOMO FORESTRY CO..LTD. ALL RIGHTS RESERVED, 2
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Sumitomo Forestry’s WOOD CYCLE and LCA initiatives

Value chain of the Sumitomo Forestry centered on wood

Y,

'00d

ing

Tree
planting

Cultivation

0y

Forests

@ SUMITOMO FORESTRY

WOOD CYCLE

Tree Planting
Harvesting

B 9

Initiative for construction sector:
Standardize carbon neutral design

—
—

aimed for decarbonization of construction industry

Construction

carbonization impact from tree

LCA evaluation of d_?.
utilization

planting to woo

>

AN

No Harvesting]
Forest Absorption

Decarbonization

Impact

50 years
*This is an example calculated based on
company-owned forests (Japanese cedar) in Miyazaki.

100 years

Carbon storage
CO, absorption
CO, emissions

(DForest : Carbon absorption through harvesting & reforestation
(@DForest : Carbon sequestration in woodland residue

®Timber/Construction : Carbon sequestration in wood products
known as HWP
(®Construction Emissions : reduction through building material
substitution with wood products

(B)Energy Emissions : reduction through material substitution

© SUMITOMO FORESTRY CO.,LTD. ALL RIGHTS RESERVED.
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O ERME

CO, emissions from construction sector

<World’s CO. emissions
ratio by industry sector>

Construction
sector

37%

operational
carbon

approx. 70%

Transportation

22%

Other industries

33%

embodied
carbon

\ approx. 30%

Source) Global Alliance for Buildings and Construction (2022)
World CO, emission(energy-based)

37.2 billion t(Y2023)

37% of the world’s CO. emissions
come from the construction sector, of
which about 70% is during occupancy,
which can be reduced with the
popularization of ZEH and ZEB.

l

With the popularization of wood construction,

Reducing embodied carbon, emission
from before and during construction
will become an important issue.

© SUMITOMO FORESTRY CO.,LTD. ALL RIGHTS RESERVED.
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O ERME
Operational Carbon and Embodied Carbon
reduce two types of CO, emissions
Reducing operational carbon to zero 100%
«Promote ZEH, ZEB
«Renewable energy power generation for
non-fossil certificates T8 19 202X
operational
carbon
Reducing embodied carbon
» Reduction through use of wood Reduced emissions
g + Design, construction that takes into
consideration CO: emissions i
+ Use of low-carbon building materials ~ wood Rc steel
Woodification i
using low-carbon
e Additional reduction measures
Residual H . . @Q* -
TS +Provide forest carbon credits
OfiSet Carbon storage through wood (HWP)
«Carbon storage with the use of wood @
K& s3FHE
Sumitomo Forestry’s decarbonization initiative © ERMER
Standardize carbon neutral design
Sumitomo Forestry’s major business related to LCA
@ Widespread adoption of | Visualization of CO, emissions from ©ne L,(E)\
software application construction sector Click 5

Acquisition of EPD by construction material

@| EPD acquisition support manufacturers

(Features of One Click LCA)

@ Precise calculation of CO, emissions =Enables incorporation of companies’ CO,
reduction efforts

(2 Efficient data calculation =Supports labor reform and digital transformation
(DX) in the construction industry

3 High compatibility to international = Addressing foreign real estate developers and
certifications global ESG capital

© SUMITOMO FORESTRY CO.,LTD. ALL RIGHTS RESERVED.
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Presence of foreign investors in the domestic real estate market

Investment volume by investor type

6,000 JPYbn
5,000
4,000
3,000
2,000
1,000

0

M Domestic (J-REITs) B Domestic (Others) B Overseas

les transactions of JPY 1bn or larger, excluding acquisitions by J-REITs at IPO.

Cl Real Capital Analytics, CBRE, Q4 2024

2022

2023

2024

Q42023

Q4 2024

AT © CBRE. “Japan Investment MarketView Q4 2024”. CBRE Web site. 2025-02-03,

https://mktgdocs.cbre.com/2299/d21f67e9-79fa-4d7b-bcca-bf86e589300d-
13207463 /Japan_Investment_MarketView_Q4.pdf,
(218 2025-02-12) .

Challenges and strategies for promoting “Carbon neutral design™

v' In recent years, there has been
continued active foreign
investment in domestic real estate
(see left figure).

v' Furthermore, there is a growing
presence of:
@ Global ESG capital
@ Foreign real estate developers

© SUMITOMO FORESTRY CO.,LTD. ALL RIGHTS RESERVED. 7
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O ERME

(D BIM Data Connection

the entire supply chain.

@ Widespread Adoption of EPD Labels

= Encouraging widespread adoption of EPDs reflecting CO, reduction efforts for
individual products, leading to overall CO; reduction and positive cycle across

[Challenges and Future Initiatives in Embodied Carbon Calculation]

= BIM adoption is expanding to reduce design workload and address severe
labor shortages. One Click LCA, which directly connects with major BIM
software, enables efficient design and LCA calculations using BIM data.

© SUMITOMO FORESTRY CO.,LTD. ALL RIGHTS RESERVED. 8



Acquisition of EPD via EPD Acquisition Support Service‘ﬁmgﬁ

[Asahi Woodtech/ Wood flooring] [Sumitomo Forestry Crest/ Wood flooring] [Tenri Shuseizai/ Glued laminated timber]

@

ENVIRONMENTAL PRODUCT DECLARATION
N 158040428150 14025/ 5021530

© SUMITOMO FORESTRY CO.,LTD. ALL RIGHTS RESERVED. 9

Towards Decarbonization in the Construction Sector

v'One Click LCA continues to evolve, addressing various
challenges such as connecting with BIM to improve productivity
in the construction industry and promoting the widespread
adoption of EPDs.

v'We strive to promote the widespread adoption of EPD for
decarbonization across the entire supply chain through
collaboration between industry, government, and academia.

© SUMITOMO FORESTRY CO.,LTD. ALL RIGHTS RESERVED. 10
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MITSUI FUDOSAN

Developers’ Efforts Towards a

Zero-Carbon Society

Mitsui Fudosan Co., Ltd.

Representative Director and Chairman:
Masanobu Komoda

February 20
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K introduction & shmm
» Realising the corporate philosophy of “ & mark”

» Cooperate throughout the supply chain towards decarbonised society
» Setting Decarbonisation Action Plan for GHG emissions reduction targets

GROUP DNA ~ Our corporate spirits ~ Participating in c_hr_n_atg change adaptation
initiatives

The philosophy of “ & Mark"

Creating new value through coliving,

coexistence and co-creation. CLIMATE
We continue to make progresses to achive this TASK FORCE o SCIENCE
CLIMATE-RELATED BASED
philosophy. BISCLOSURES TARGETS
DRIVING AMBITIOUS CORPORATE CLIMATE ACTION
K corporate targets & s

GHG emissions from the whole group companies
40 % reduction by FY2030 (compared to FY2019 ) Net zero by FY2050

co,
emissions
Improve environmental
performance of buildings
CO, emissions under
business as usual Convert to renewable /
green energies
4.38 million
ton CO, 0 Expand use of mega solar
A40%
2.63 million =% Reduce emissions from
ton-CO, construction stages, deploy
. . new technologies
L Targeted CO, emissions
0 million
ton-CO,

2019 2030 2050

Restricted Use - A usage restreint



lAction Plan to achieve corporate targets SHTIE

To further strengthen and accelerate decarbonisation measures,
"Group Action Plan towards Decarbonised Society” was launched in November 2021.

Action Plan

01

Improve environmental
performance of both new
buildings and existing buildings

Action Plan

04

Secure stable procurement of
renewable energies

Action Plan

02

Action Plan

Reduce CO, emissions from the
construction stages

Action Plan

Provide green energy options to
tenants and customers

Other key initiatives:

+ Utilise forests

» Third-party certifications
+ Open innovation

« Urban development

+ Improvement os corporate system

Restricted Use - A usage restreint

l Our Group's GHG emissions ( FY2019) SHABE

MITSUI FUDOSAN

Cooperate throughout the supply chain to reduce scope 3 emissions which accounts for 90% of

total emissions. Of which, roughly half stems from construction of buildings.

Our Group's GHG emissions: 4.38 miillion tons - CO 2

[ .
In-house use

For in-house use ( Scope 1, 2)
510,000 tons-CO2 ( 12 % )

» Electricity, gas, and other emissions from activities within the
Group (including common areas of facilities )

Emissions from external use ( Scope 3 )
3.86 million tons-CO2 ( 88 %)

Emitted by external
. stakeholders/at the
Construction stages time of sale

50 % 33 %

» Examples of scope 3 emissions
- Tenants of rental facilities (private areas)
« Purchasers of condominiums

Construction companies, material manufacturers, etc.

Restricted Use - A usage restreint



l Bottlenecks of GHG emissions calculations and solutions

THAHBRREDSRES

=HABE

MITSUI FUDOSAN

Development of hew assessment methodology helps:

Understanding the breakdowns of emissions and taking measures to reduce emissions

Before

After

V

Conventional methodology

Coefficient x

construction cost

Bottlenecks

A Calculated emissions depends on the construciton costs.
A Unable to identify breakdowns of emissions

A Unable to quantitatively assess impacts of reduction

measures, including energy efficiency

New “cumulative” methodology

Emission data

X Quantity of materials

Improvements

© Identify emission breakdowns by material / component

lContinuous progress in addressing challenges

02021/11

02022/3
02022/11
02022/12

2023/6

2023/10

2024/10

© Material-based calculation

© Promote adoption of low-carbon materials

THAHBRREDSRES

=HABE

MITSUI FUDOSAN

Expand our sole initiatives to involve other stakeholders — from a corporate-level

to industry-level and national-level discussions

Our Group

Established the “Group Action Plan
towards decarbonised society”

\ 4

Drafted and published manual
together with Nikken Sekkei

Real Estate Association
Study Group

Experts, developers, construction companies,
relevant government ministries, etc.

Established a study group and starts

| - !
discussions
Released an instruction manual “GHG
v Emissions during Construction” C

Mandated emission calculations

}

2nd revision of the manual

Restricted Use - A usage restreint

Zero Carbon Building Promotion
Council (supported by MLIT)

Housing and Construction SDGs Promotion Center,
experts, local governments, industry stakeholders,
relevant ministries

“Zero Carbon Building Promotion
Council” launched

|

poperation

WLC assessment tool (J-CAT)
released




THAHBRREDSRES

K comparison of calculation results T

New methodology enables “visualisation” of reduction efforts by quantitative emision assessment by material.

Before After

v ~

Example of calculation results

Reinforced concrete apartment building Steel-framed office building
(for total floor area of approximately 3 000 m2 ) (for total floor area of approximately 10 000m2)

Common expeprses————=*

Common A

expenses 5% 6%
Building Concrete
Other 4% services 15%
No % Building
services
breakdowns Other interior and & Concrete 23%
identified exterior materials 9% 42% Other 3%
Steel frame

Other interior and
exterior materials 4%

Aluminum products 1%

Steel materials other than steels Steel Other metal products 8%

. . 0
reinforcing bars and steel L frame 1% Steel materials other than rebar
frames 2 % and steel frames: 5%

Steel and concrete: 67 %

31%

Wood 4%
Aluminum products 2% —3%
Other metal products 7 %

Reinforcement

Steel bar 4%

Steel and concrete: 63 %

Restricted Use - A usage restreint

K conclusion & s
Towards a decarbonised society, we strive to reduce emissions throughout the supply chain,

and develop and propose new reduction measures

*BEI standard with environmental performance
equal to or higher than ZEB/ZEH Oriented
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Reducing construction &E#JFEJJE Towards reducing
. = MITSUI FUDOSAN = - -
emissions operational emissions
N N

) . "
We continue to address supply chain engagement Achieve environmental performance at ZEB/ZEH level
and to work on industry-leading efforts Improve energy efficiency and promote generation of
renewable energies

Given the importance of GHG emissions in urban development, we continue promoting
“sustainable urban development”.








