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Development of WLC Tool and Database 
by Zero Carbon Buildings Promotion 
Council, Japan

Katsumi Niwa, 
Secretary of Committee on Zero 
Carbon Buildings Promotion
General Manager, Management Section, 
Engineering Department, Nikken Sekkei



The promotion of whole life carbon reduction in building sector has 
been included in the 
G7 Climate, Energy and Environment Ministers’ Communiqué 
in April 2023 and
G7 Urban Development Ministers’ Communiqué in July 2023.
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G7 Reduction of whole life carbon in building

Ikaga Lab., Keio University
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Related ministerial meeting on hay fever

Assessment Tool on Whole life carbon of 
building shall be developed up to 2025
Decided by related ministerial meeting on 
hay fever on 30 May 2023

内閣官房HP https://www.cas.go.jp/jp/seisaku/kafun/dai2/gijisidai.html

2023年5月30日
Documents released by the Japanese government

Ikaga Lab., Keio University
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Zero Carbon Buildings Promotion Council, Japan
Industry, Academy & Government (MLIT, METI, MOE & Local Authorities) since 2022

Chair: Dr. Shuzo MURAKAMI, President, 
Institute for Built Environment and 
Carbon Neutral for SDGs(IBECs)
Vice chair: Dr. Toshiharu IKAGA, Professor, 
Keio University

In response, the Zero Carbon Building Promotion Council was 
established supported by the Japanese Ministry of Land, Infrastructure, 
Transport and Tourism, and is currently developing a whole-life carbon 
calculation tool until March 2024. 
However, the issue in Japan is that manufacturing companies are 
lagging behind EU and US in carbon labeling of building materials and 
equipment.

Ikaga Lab., Keio University
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Zero Carbon Buildings Promotion Council, Japan
Industry, Academy & Government (MLIT, METI, MOE & Local Authorities) since 2022

Chair: Dr. Shuzo MURAKAMI, President, Institute for Built Environment and Carbon Neutral for SDGs(IBECs)
Vice chair: Dr. Toshiharu IKAGA, Professor, Keio University
Secretary: Mr. Katsumi NIWA, Nikken Sekkei Ltd.

Committee on Zero Carbon Buildings Promotion

WG on Basic Issue Study of Whole Life Carbon
Chair: Dr. Toshiharu IKAGA, Professor, Keio University
Vice chair: Dr. Tsuyoshi SEIKE, Professor, University of Tokyo
Secretary: Mr. Katsumi NIWA, Nikken Sekkei Ltd.

Sub WG on Development of Whole Life Carbon Tool
Chair: Dr. Toshiharu IKAGA, Professor, Keio University
Consultant: Mr. Masatoshi KUBOKI, Nikken Sekkei Ltd.

Sub WG on Database Issue
Chair: Dr. Tsuyoshi SEIKE, Professor, University of Tokyo
Consultant: Ms. Yoshiko OGAMI, Nikken Sekkei Ltd.

Sub WG on Overseas Policies and Practice
Chair: Mr. Ryuichi HORIE, CEO, CSR Design Green Investment Advisory, Co., Ltd.
Consultant: Ms. Yoshiko OGAMI, Nikken Sekkei Ltd

Ikaga Lab., Keio University
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ホールライフカーボン算定ソフト標準算定法

算定結果 2023/10/5 β版

建物名称 東京ビル 使用ツール：■建築物のLCAツール ver.5.01

BEI（省エネルギー性能指標）：

運用エネルギー 推定値： CASBEE

）

主 要 構 造 S造 実績値

階数 地上 14階 建物形状：

50 m 最大スパン： mm

60 年 基準階面積： ㎡

日建設計 杭・基礎：

耐震基準： 新耐震基準 旧耐震基準

耐震性能グレード：

その他の特記事項

Whole life carbon 内訳①

使用原単位

Whole life carbon 内訳②

※共通費分は共通仮設+現場経費+一般管理費等を示す。

■ 衛生

■ 昇降機

B1 B2-B5 B6-B7

C1-C4

算定に含まれる工事種別：

算定に含まれるステージ：

A1-A5

評価種別 ■定量評価 □定性評価

主要用途 事務所

所在地 東京都

竣工年 2003年 算定根拠 推定値：その他 (

■海外消費支出 □海外資本形成

延床面積 20,288 ㎡ 高さ

評価期間 60 年 建替周期

算定日 2023年8月31日 算定者

算定目的 SBT

算定時点着工時の見積内訳に基づく

バウンダリ ■国内消費支出 □国内資本形成

■ 外部雑

■ 吸音

■ 内部雑

■ その他

■ 電気

）

外部開口部

内部床

内壁

内部開口部

天井

杭・基礎

コンクリート

鉄筋

鉄骨

木造

デッキプレート

屋根

外壁

ユ ニ ットバス等 ■ 空調

■ 型枠

■ 断熱

LCA指針(2013)
その他（不動産協会2022鉄骨(高炉/電炉)）その

他（

B6-B7

C1-C4
0%

A1-A3 A4-A5

13% 3%

54%  kg-CO2e/年 ㎡ B1-B5

30%

110

フロンなどの漏洩量 CO2換算重量(kg-CO2/㎡) 0.0

評価対象期間(年） 50.0

建替周期（年） 50.0

建替回数（回/評価期間） 0.0

改修回数（回/評価期間) 0.0

更新周期(年） 40.0

年平均漏洩率（％／年） 2.0%

工場での漏洩割合（％） 20.0%

現場での漏洩割合（％） 0.0%

廃棄時フロン回収率(％) 0.0%

0.00.0

50.050.0

50.050.0

0.00.0

0.00.0
40.040.0

2.0%2.0%

0.0%20.0%

20.0%0.0%

0.0%0.0%

※原単位は、日本建築学会「建物のLCA指針」(2013年)からの引用。

建設時GHG排出量標準算定法ツール

算定年度 2021年度 評価期間 50年

建替周期 50年物価指数 算定年度 112.5

〃 2005年 89.1 建替回数 0回

用途 事務所

主要構造 S造

延べ床面積 20,288 m2 物価補正 0.79

細目 コード コード名称

生産段階 流通段階 燃料等 生産段階
端 材 率 ﾘﾕｰｽ率

建築 2.2 杭・基礎 2.2-01 現場打RC杭(ﾎﾟﾙﾄﾗﾝﾄﾞ) Fc24N/mm2 数量 1,625.0 ㎥ 25,188 千円 0.080 ㎥／㎡ × 334.222 13.017 kg-CO2／ ㎥ ＝ 26.77 1.04 kg-CO2/㎡ 50 年 0 ％／年 回 ％

金額 0 千円 0.000 千円／㎡ × 7.823 0.305 kg-CO2／ 千円 ＝ 0.00 kg-CO2/㎡ 0 ％／年 回 ％

2.2-02 現場打RC杭(ﾎﾟﾙﾄﾗﾝﾄﾞ) Fc27N/mm2 数量 ㎥ 千円 ㎥／㎡ × 360.725 13.313 kg-CO2／ ㎥ ＝ kg-CO2/㎡ 50 年 0 ％／年 回 ％

金額 千円 千円／㎡ × 8.426 0.311 kg-CO2／ 千円 ＝ 2kg-CO /㎡ 50 年 0 ％／年 回 ％

金額

建設時の 廃材の
更新回数

数量換算による排出量

流通段階 施工段階

排出原単位 廃棄更新周期・修繕率

更新周期 修繕率

数量 数量

金額(2005年)

Input Sheet
建物名A称 1～A5東京ビル B2～B5、C1～C4

B1

D
評価期間、建替周期入力追加

0.00 更新周期・修繕率、0 年5

端材率入力追加

(2)  運用エネルギー関連環境負荷と水光熱費（税別）集計表

kg-CO2/年㎡
kg-CO2/☆

エネルギー種別行コー7ドB6,
分母の単位数値

44.6kWhあたり0.463事業用電力5111001
①

②

環境 ③

負荷 ④
と ⑤

水光

熱費

⑥

の ⑦

集計 ⑧

表

kWh力あたり追加費量0入.463ギ事業ー用電力・水消ネ5ル111001

9.5MJあたり0.067都市ガス5121011

MJあたり0.067都市ガス5121011

MJあたり0.074Ａ重油2111015

54.10エネルギー小計

0.1m3あたり0.179上水道・簡易水道5211011

0.9m3あたり2.268下水道5211031

3.8kgあたり0.352廃棄物処理（公営）5212011
58.9合 計

使用、解体段階の
Embodied Carbon出力追加

廃
材
の
リ
ユ

％

ー

回0 ％／年年50kg-CO2/㎡＝kg-CO2／㎥13.588390.223×㎥／㎡千円㎥数量現場打RC杭(ﾎﾟﾙﾄﾗﾝﾄﾞ) Fc30N/mm22.2-03

％回0 ％／年年50kg-CO2/㎡＝kg-CO2／千円0.3179.098×千円／㎡千円金額

ス
率
入
力
追
加

フロン使用量

入力追加

Assessment Framework on Whole life carbon of building
（WBCSD,2021)

青字：「Scope3算定を行う建築工事発注事業者のための建設時ＧＨＧ排出量
算定マニュアル 2022年度版」（不動産協会）からの追加項目

0utput Sheet

Ikaga Lab., Keio University

Assessment Tool on Whole life carbon of building
Deliverable sample from Committee on Zero Carbon Buildings Promotion



Tool and Database were developed by T.Ikaga, etc.

CD-
ROM
CD-
ROM

First published in 1999  Revised in 2003, 2006 and 2013

AIJ’s LCA Tool and Database for buildings
Architectural Institute of Japan (AIJ) 

Categorized Environmental Impacts Building Name Model Office Building

 
 

Depletion of Ozone Layer Global Warming

Depletion of Fossil Fuel Life Cycle Cost
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7Ikaga Lab., Keio University

Two years later of BRI’s Life cycle Energy Tool developed by 
Dr. Y. Kadoma, T. Sawachi and S. Nakajima in 1997



CO2 NOx
0 10 20 30

3011010
Boilers

3421011
Lighting Fixtures

3421031
Electric bulbs

3311010
Computers

kg-CO2/kg
0 20 40 60 80

g-NO2/kg

A1+A3(1): Production(Domestic consumption)
A1+A3(2): Production(Domestic capital formation)

A1+A3(3): Production(Foreign consumption)
A1+A3(4): Production(Foreign capital formation)

A2(1)-(4): Transportation Stage
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A1+A3: Material Production Stage 

1. Domestic consumption 3．Foreign consumption

2. Domestic capital formation
4. Foreign capital formation

Hybrid Database combined with Process and I/O Analysis
1. Domestic 
consumption

3．Foreign consumption

2. Domestic capital formation
4. Foreign capital formation

A2: Transportation Stage

Crude oil, liquefied natural gas,
coal, aluminum and iron ore 

+

Ikaga Lab., Keio University
Developed by T.Ikaga, et.al.



Supported by MLIT

Energy consumption
Drying schedule
Material flow etc. 

CO2 database based on world statistics and field surveys done by Ikaga lab. since 2009

Austria

Canada USAFinland

Field survey Report

Ibaraki

Forest and sawmill survey

Hybrid Database combined with Process and I/O Analysis

9Ikaga Lab., Keio University
SagaKochiTokyo



Hybrid Database combined Process and I/O Analysis

Potential reduction of
CO2 emissions by 
increasing Biomass ratio 
to 100 %

Manufacture  (sawing)

Manufacture  (drying)

Ground transportation  
(outside Japan)

Seat transportation 
(international)

Ground transportation 
(in Japan)

Forestry

Biomass ratio :100%
Product: Timber Section size: Middle

Final destination :Tokyo

Calculation conditions: 100% use of biomass ratio for frying wood

CO2 emissions [t-CO2/m3]

10Ikaga Lab., Keio University



SDGs Chart added in 2021

BEE Graphic Chart
: Built-Environmental Efficiency
LCCO2 Bar Chart added in 2008
: Whole Life Carbon
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2-3 SDGs Chart

Streamlined LCA tool for buildings into CASBEE
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1: Reference  
Building 

（ kg-CO2/yr/m2)

2: Architectural 
Solutions

3: 2+Onsite 
Solutions

0 40 80 120

Construction Repair/Retrofit/Disposal

Operation Onsite Offsite

100%

74%

63%

63%4: 2+3+Offsite 
Solutions

Enclosed space by 
the virtual boundary

BEE =

Quality

Load Former chair:  Dr S. MURAKAMI,IBECs 
Chair: Prof. T. IKAGA, Keio Univ.

* Ministry of Land, Infrastructure, Transport and Tourism, Japan
Site boundary

CASBEE
Comprehensive Assessment System 

for Built Environment Efficiency 
supported by MLIT* since 2001

Ikaga Lab., Keio University



12

Government Buildings Department, 
Ministry of Land, Infrastructure and Transport

Published in Apr. 1999
Revised in Jan. 2006 

LCA & LCC Tool

CASBEE-NC

LCA, LCC & CASBEE Tool 
for new construction and renovation of government buildings

Published in Mar. 2001
Revised in Mar. 2006 

LCA & LCC Tool

CASBEE-RNCASBEE-EB

1990 level Building
BEE=0.9
⊿LCCO2=0
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⊿LCCO2=-15%
⊿IC= +3%

Ikaga Lab., Keio University



Tokyo Metropolitan City Government, published in Mar 2005

LCA, LCC & CASBEE Tool 
for New Construction & renovation of 
public buildings: Offices, Schools and Hospitals

LCA & LCC CASBEE

13Ikaga Lab., Keio University



60

45

30

14

15 Thank you for your attention !
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Development of WLC Tool and Database 
by Zero Carbon Buildings Promotion 
Council, Japan
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