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Construction of Zero Carbon Building (ZCB)
- Challenges towards decarbonization of building sector -
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1. Taisei Group |  Overview

$6,639 million

57.2%

$3,186 million

27.4%

$853 million

7.3%

$560 million

4.8%

$332 million

2.9%

Number of employees NET sales 

16,285 11.6 billion＄

Founded 

1873 14 offices
Overseas network

Taisei Group Philosophy -
To Create  a Vibrant Environment for All Members of Society
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To achieve and enhance Circular Economy by
- Green procurement
- Reduction of final disposal

Decarbonized
Society

Carbon Neutrality

Recycling-Oriented
Society

Circular Economy

Nature Co-existing
Society

Nature Positive

To achieve and enhance Nature Positive by
- Minimizing negative impacts of our business
- Maximizing positive impacts of our activities

2030 2050
Scope 1+2 ▲46％
Scope 3 ▲25％

base year FY2022

Zero
emission

1. Taisei Group |  Environmental Goals and Targets
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				4843		27.4						Scope 3		▲25％

				1297		7.3								base year FY2022

				851		4.8

				505		2.9

				63		0.4

				17650
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Building Lifecycle and accompanying CO2 emission

2. Taisei’s efforts towards Decarbonization of Building

CO2

Emissions 
accompany with 
extraction of raw 

materials, 
processing and 

transportation of 
materials & 

products

CO2

Procurement Construction Operation Repair Demolition
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from energy 
consumption
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from energy 
consumption

Emissions from 
energy 

consumption
and purchased 
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products

Emissions 
from energy 
consumption
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2.９%

1.０%

３２．７%
６３．４%

Taisei’s Supply chain CO2 emissions (FY2023) 

Construction
After handling-

over
Pre-construction 

Scope3 upstream

Procurement of 
materials  

１．７Mt-CO2
（３２.７％）

(Steel, concrete, 
aluminum, etc) 

Scope1
0.1５Mt-CO2（2.９％）

(Fuel)

Scope2
0.05Mt-CO2 （1.０％）
(Electricity/steam)  

Scope3

(downstream)

３．３ Mt-CO2 

（６３．４％）

(electricity & fuel)

During construction (Scope 2)

Pre-construction
(Scope 3 upstream) 

After handling-over
(Scope 3 downstream) 

During construction
(Scope 1)

2. Taisei’s efforts towards Decarbonization of Building
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Reducing ｗhole life carbon of buildings in 3 steps

Application of wood 
and 

low/zero/negative 
carbon construction 

materials

Installation of RE 
system, high 

insulation, and 
energy saving 

equipment & system 

Reduction of CO2 during construction

Zero-Carbon Construction
2Reduction of CO2 related to procurement

Zero-Carbon Design
1

Reduction of Operational CO2

Zero-Carbon Operation
3

Utilization of 
electric 

construction 
equipment and 
alternative fuels

Procurement Construction Operation Repair Demolition

Utilization of 
electric 

construction 
equipment and 
alternative fuels

Utilization of 
electric 

construction 
equipment and 
alternative fuels

2. Taisei’s efforts towards Decarbonization of Building
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 T-ZCB chart

T-ZCB chart visualizes whole life carbon of a building,  
and the degree of CO2 emission reduction is evaluated

Reduction of CO2 
related to 
procurement

1

Reduction of CO2 
during construction

2

Reduction of Operational CO23

2. Taisei’s efforts towards Decarbonization of Building
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■ Reduction of 
high-CO2 
materials

• Reduction of steel
• Reduction in the 

number of piles

■ Utilization of low 
carbon & long-life 
materials

• Long-life exterior and interior 
• Low carbon materials (electric 

furnace steel, green 
steel/aluminum/concrete, etc)

■ Utilization of 
zero/negative 
CO2 materials

• T-eConcrete® /Carbon-
Recycle

• Utilization of local wood

Reduction of CO2 related to procurement

Zero-Carbon Design
1

T-WOOD® BRACE: Timber based 
seismic construction

Image: long-life exterior (Floor)

Concrete tiles made from 
T-eConcrete® /Carbon-Recycle

Image: Eliminating pillars to create a 
large space

2. Taisei’s efforts towards Decarbonization of Building
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Reduction of CO2 related to procurement

Zero-Carbon Design
1

T-eConcrete® variations and their CO2 emissions

-40 -20 0 20 40 60 80 100

セメント・ゼロ型

通常のコンクリート

CO2排出割合（％）

Carbon-Recycle

フライアッシュ活用型

建築基準法対応型

-60

-49%-49%

No cement is used at all. 
Blast furnace slag is used as 
a special agent.

No Cement Use

Reduce cement usage by
using blast furnace slag and
fly ash as substitutes

Reduce Cement volume

No cement is used at all.
Calcium carbonate is added 
to make CO2 emissions 
negative.

Urilize Sequestered CO2

通常のコンクリート

環境配慮コンクリート
T-e Concrete®

2. Taisei’s efforts towards Decarbonization of Building
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GateBox culvert

Shield Tunnel Segment

Foot protection block 
(demonstration)

Examples of utilization of T-eConcrete®

Bench

Cast-in-place concrete
(within red frame)

Zero-Cement type Carbon Recycle type

Reduction of CO2 related to procurement

Zero-Carbon Design
1

2. Taisei’s efforts towards Decarbonization of Building



11

Reduction of CO2 related to procurement

Zero-Carbon Design
1

Technologies for expanded use of wood and wood products

2. Taisei’s efforts towards Decarbonization of Building
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Reduction of CO2 related to procurement

Zero-Carbon Design
1

Examples of Wood-based buildings

2. Taisei’s efforts towards Decarbonization of Building
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■ Reduction of 
Fuel CO2

• hybrid/electric heavy 
machinery

• Alternative fuels
• Waste collection by patrol

■ Reduction of 
electricity CO2

• Energy-saving enhancement 
at temporary offices

■ Utilization of 
renewable energy

• Utilization of RE certification
• Development of RE

Reduction of CO2 during construction

Zero-Carbon Construction
2

In 2024, Taisei demonstrated technological verification to reduce 
CO2 emissions in civil engineering projects to virtually zero

2. Taisei’s efforts towards Decarbonization of Building
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■ Energy Saving
• Natural ventilation and natural 

lighting
• Highly efficient equipment/high 

performance exterior

■Non-fossil energy use
• Solar power system 
• Geothermal energy
• Hydrogen
• Other RE

■Greening
• Exterior greening

(landscape design)
• Rooftop and wall greening system

Reduction of Operational Carbon

Zero-Carbon Operation
3

Technologies to reduce CO2 emissions and enhance CO2 removal

2. Taisei’s efforts towards Decarbonization of Building



15

◆T-Light® Blind◆
Natural lighting blinds

Reduction of Operational Carbon

Zero-Carbon Operation
3

Target space: 15m from the window

2. Taisei’s efforts towards Decarbonization of Building
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◆T-Zone Saver®◆
Next-generation energy-saving automatic environmental control system

Next-generation human 
detection sensor

Reduction of Operational Carbon

Zero-Carbon Operation
3

2. Taisei’s efforts towards Decarbonization of Building
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Reduction of Operational Carbon

Zero-Carbon Operation
3

◆T-Green® Multi Solar ◆
An exterior combined with solar power system

Solar Cell Module

View

Electricity 
generation

lightning
Heat 
insulation

Wall: Solid type

Window: See-through type

2. Taisei’s efforts towards Decarbonization of Building
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Zero Carbon Buildings under construction
(Taisei Group Next-Generation Technology Research Institute)

Scheduled to be completed in autumn 2025

NEWS RELEASE（2 3 . 1 1 . 6）

Construction status

2. Taisei’s efforts towards Decarbonization of Building
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Examples of retrofitted existing buildings  - “Green Renewal”

Kansai Branch Office

93％

37％

BEI＝0.93 → 0.37

100％
（baseline）

Before After

Yokohama Branch Office

70％

39％

BEI＝0.70 → 0.39

100％
（baseline）

Before After

■CO2 ：▲365ｔ-CO2/ｙｒ

  （▲52.7%）

■Utility cost：▲¥17.6M/yr

（▲44.3%）

■CO2：▲１５０ｔーCO2/ｙｒ

（▲３９．０％）

■Utility Cost：▲￥7M/ｙｒ

（▲３８．４％）

2. Taisei’s efforts towards Decarbonization of Building
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3. Challenges in realizing the “Zero Carbon Buildings)”

１．Difficulties in  ”Zero Carbon Design”
- Increased construction material cost  
- Availability of low-carbon building materials and products

２．Difficulties in ”Zero Carbon Construction”
- Procurement of low-carbon/alternative fuels 

 - Limited availability of low-carbon (electric/hybrid) construction 
machinery

３．Difficulties in ”Zero Carbon Operation”
-    Increased facility cost

Need financial and institutional support!! 

Barriers for building owners/developers
- No unified evaluating method for WLC
- Little incentives in reducing upfront carbon
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