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Genki Unno
Sustainable Designer
MEP Designer

. Urban Researcher

Professional Practice: 10 years
Architecture & Sustainable Design

2024-

2021-2023

2016-2021

2014-2016

2012-2014
2008-2012

-

TAKENAKA Corporation- Sustainable Design Group Sustainable

Design Specialist

» Participate, supervise and coordinate the development of the Circular Built Environment
philosophy and strategies.

¢ Conducting sustainable design and analysis.

Singapore-ETH Centre- Future Cities Laboratory

Urban Rsearcher
» Evaluating the Context- adaptiveness of Mobility Visions for Future Smart Cities.
e Is the Smart Circular City emerging?- Mapping Policies and Initiatives in 12 Cities.

TAKENAKA Corporation

MEP Designer

« Designed architecture integrated both design and environmental performance.
Created buildings which consume energy half of standard.

e Acquire energy certifications which were the highest rank in Japan.

e Used BIM throughout design and construction stages.

TAKENAKA Corporation

Site Supervisor
e Supervised an office building which qualified LEED Platinum under the job rotation
system in Takenaka

Waseda University- Master of architecture: Sustainable Design
Waseda University- Bachelor of architecture: Architectural Design
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My research outcomes during 2021-2023 at Singapore-ETH Centre

B | submitted 2 papers to academic conferences and presented there. Journal paper will be published within a couple of months.

Evaluating the Context-adaptiveness of

Mobility Visions for Future Smart Cities

e Evaluating 8 cities in Europe and Asia, we
suggested a better way to understand city
development.

Smart Circular Cities

e Evaluating 12 cities in Europe and Asia, we
identified which city is close to Smart
Circular Cities-cities using Smart technology
to enhance circularity of building materials.

Singapore-ETH Centra, Future Cities Lab
Global, Citses Knowladge Graph
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Beyond Scrap & Build

TAKENAKA
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Circular Built Environment is not a new idea in Japan- Ise Jingu

e Every 20-year cycle the shrine is duplicated.

e |t lasts 1300 years.

e Sustainable forestry provides timber.

 Dismantled materials are donated to other shrines for repairs.
e Building technology is also passed on to the future.
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Chief engineer, Sustainable design team
SBEHIREEG T

My presentation title:
SY—F 27 —THFAELRNICEITEITZEOEEA—DC BER. 20O ER. 2ACHERZBL T—

Content:
Our concept of Circular Design Built (Make, Use, and Connect Circularity)
S>Y—Fa27—FTHFArDarE7MIOWT (DL BBEER., 205 BEER. 2R CER)
Our concrete initiatives based on the concept to realise Circular Design Built
>H—F 27T A EILFEEIRT S EER A EEA
How to connect circularity and carbon neutrality in construction sector
SERMBEEICENT, BRBREMKEFEZWILT 521



Total emissions and recycling rate from Takenaka Corporation's business activities.

B \We work with intermediate treatment companies in various regions to ensure detailed sorting.
As a result, the recycling rate is consistently above 90%, even when an increase in construction work generates a lot of waste
material.
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I Total emissions (t)===== Recycling rate (%)

On the other hand, the recycling rate drops to the 50s if the conversion of crushed concrete into roadbed material
and the use of heat from combustion (thermal recycling) are excluded.
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Total emissions and recycling rate from Takenaka Corporation's business activities.

B Breakdown of the few per cent left out of recycling

A f landfill .
mount of landfill (m3) ® Main final disposal building materials generated by new construction.

80.000 mill ends of construction materials, temporary materials (curing or
; packaging materials) are discarded.
70,000  Mill ends
Boards other than PB, ALC, extruded cement board, glass wool, tiles,
60,000 Demolition vinyl cloth, stone
« Excess material in sprayed fireproof cladding (spillage)
50,000 « Garbage swept up
40,000 Renovation ® Main final disposal building materials generated during demolition
All the building materials used themselves are discarded.
30,000 « Non-combustible building materials
Boards other than PB, ALC, extruded cement board, glass wool, tiles,
20,000 New vinyl cloth, stone, sanitary ware, fireproof cladding, glass, composite
T e materials (exterior metal panels, partitions, OA floors)
10,000 « Garbage swept up
Hazardous substances (waste oil, waste acid, waste alkali, waste
0 asbestos, etc.)

20204

The above quantities exclude construction
sludge and hazardous substances (waste oil,
waste acid, waste alkali, waste asbestos, etc.).

Buildings constructed decades ago are not designed for demolition
Many building materials that can only be finally disposed of are still used in new construction

— Reuse existing buildings as much as possible and actively use reusable and recyclable building materials in new
construction.
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Takenaka’s Circular Economy Goal

. . CIRCULAR
of industrial waste generated from DESIGN-BUILD

96 . 3% work sites are recycled (2022).

\4

SO(y of waste will be reduced by 2030.
0

100(y of waste will be reduced by 2050.
(0
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But How?
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Make, Use, and Connect Circularity

1. Make-Circularity

Produce so as to not generate waste

2. Use-Circularity

Continue to use buildings and their materials

3. Connect-Circularity

Circulating town resources

©TAKENAKA 2025. All rights reserved.



Make, Use, and Connect Circularity

1. Make-Circularity

Produce so as to not generate waste

©TAKENAKA 2025. All rights reserved.



A project considered the first CBE architecture by Takenaka — G8 Hokkaido Toyako Summit
International Media Center

e This building was temporary, in 2008.
e Fit-out was carefully studied for future reuse.

©TAKENAKA 2025. All rights reserved.



As a result, only 1% of material is landfilled when demolition.

Sunshade louver Corrugated duct Single pipe & Slide panels

= e =

Reuse
Recycle
Landfill

Reuse and Recycle rate when dismantled
(weight-base)

Non-fluorocarbon insulation Floor slab Landslide protection basis Landslide protection pillar & beam
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Make, Use, and Connect Circularity

2. Use-Circularity

Continue to use buildings and their materials

©TAKENAKA 2025. All rights reserved.



Singapore Landmark Tower
B Solution to the long-term deterioration of tenants' habitability due to refurbishment while in residence.

B Solution to the increased risk of leaks when the exterior is refurbished from the outside.
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Make, Use, and Connect Circularity

3. Connect-Circularity

Circulating town resources

©TAKENAKA 2025. All rights reserved.
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Rahmen stall
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Circular design initiatives:

Although there is a target of zero waste by 2050, there are

different routes to get there.

- The initiative itself is fun, which is the driving force.

TAKENAKA

AAAAAAAAAAAAA . All rights reserved
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Takenaka’s Environment Strategy

Qoo Circular DesignBuild +* o ®

of industrial waste generated from

9 6 . 3% work sites are recycled (2022).

\4

50(y of waste will be reduced by 2030.
0

1000/ of waste will be reduced by 2050.
(0

27.5%
100%

Carbon neutrality 0 ®

of CO2 emission will be reduced by
2030. *Scope 3

of CO2 emission will be reduced by
2050. *Scope 3
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New evaluation scheme to achieve simultaneously both circular design build and
carbon neutrality

We created an evaluation tool which can calculate CDB score- considering both
material circularity and carbon neutrality.

When there are k types of materials that compose a given building,
The CDB score can be expressed below:

k
z the amount of embodied carbon of material i « 100

X
(- the total embodied carbon of the whole building
1=

Where, (1) Reuse as is - » 1
(2) Reuse after repair - » 0.75
Within the scope
of CDB (3) Remanufacture » 0.5
(4) Recycle T > 0.25

Outside the scope

of CDB
6) Landfill or incineration >
(6)

(5) Incineration for heatuse T > 0

Coefficient: a

©TAKENAKA 2025. All rights reserved.



Evaluation scheme implementation

B As an example, | evaluated Takenaka corporation Tokyo Headquarters

k

z o the amount of embodied carbon of material i « 100
- the total embodied carbon of the whole building
=
(1) ReUSE as is ---wmrrrmmsmsmsrmrmsmsnnananes » 1
(2) Reuse after repair -----rrmmeomroeeees > 0.75
Within the scope
of CDB (3) Remanufacture - > 05
(4) Recycle T > 0.25
Outside t’he scope (5) Incineration for heat use T > 0
ot CDB (6) Landfill or incineration -~ > 0.5

©TAKENAKA 2025. All rights reserved.



Evaluation scheme implementation

B As an example, | evaluated Takenaka corporation Tokyo Headquarters

Reuse as much as possible
Total score: 36.8
(out of 100 points)

Percentage Processed by Weight

2%

9% 3%
10%
Reuse as is
Reuse after Repair
Remanufacture
Recycle
76% Landfill

SDG

©TAKENAKA 2025. All rights reserved.



Evaluation scheme implementation

B As an example, | evaluated Takenaka corporation Tokyo Headquarters

Reuse as much as possible

(1) Wet-method construction Total score: 36.8

(out of 100 points)
* Tiles, stone slabs, deck slabs, steel beams, etc., installed as an integral part of

concrete cannot be removed by themselves.

 Tiles and stone slabs also inhibit the recycling of concrete. Percentage Processed by Weight
Mortared stone floors cannot be dismantled without crushing.
Gypsum board is also a recyclable material, but it is difficult to reuse it after 29%
demolition if it is bonded to other boards with adhesives.
9% 37
10%
2 The dimensions of the building materials used are not
modaular. Reuse as is
* Modular products such as carpet tiles can be easily removed, and most of them are Reuse after Repair
distributed at 500 square meters, so they can be easily converted to the next building.
* On the other hand, float glass and exterior PC boards can be removed in the same Remanufacture
condition as when they were installed, but it is difficult to reuse them as they are
because they were made according to the dimensions of this building.
Recycle
76% Landfill

SDG

©TAKENAKA 2025. All rights reserved.



Our project aiming for both CO2 reduction and Circular built environment

m Built in Hokkaido
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Our project aiming for both CO2 reduction and Circular built environment

m Circular built environment
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Our project aiming for both CO2 reduction and Circular built environment

B Towards carbon neutrality

0,000

E 5’000 .............................................................................
3 28%
@) »
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0 4.000
) N\ 26
'% 346 B Production of materials A1-A4
é 3,000 Construction A5
) Operation B6
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Takenaka’s Environment Strategy

Qoo Circular DesignBuild +* o ®

of industrial waste generated from

9 6 . 3% work sites are recycled (2022).

\4

SO(y of waste will be reduced by 2030.
0

100(y of waste will be reduced by 2050.
(0

27.5%
100%

Carbon neutrality 0 ®

of CO2 emission will be reduced by
2030. *Scope 3

of CO2 emission will be reduced by
2050. *Scope 3
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