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2015 - 2030 : -49%
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Electricity, heating, cooling 2050: Decarbonisation
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Construction, renovation 2015 - 2050: -80%

SCOPE 1
Direct emissions

ENERGY 
TRANSITION ACT

2015
MINISTRY OF ECOLOGICAL

TRANSITION

GRENELLE 
ENVIRONNEMENT 

FORUM
2010

NATIONAL ASSEMBLY

INIES
2004

- 40 % OF GHG
1990 - 2030

DIVIDED BY 4 
GREENHOUSE GAS 

EMISSIONS
1990 - 2050

FDES DATABASE

RE2020
2022

MINISTRY OF ECOLOGICAL
TRANSITION

IC energy : 4 kgCO2/m2/year
IC construction: 980 kgCO2/m2

(2022,office)

ENERGY CONSUMPTION

2010 - 2030 : -40%
2010 - 2040 : -50%
2010 - 2050 : -60%

E+C-
2017

MINISTRY OF ECOLOGICAL
TRANSITION

E1 to E3 : -15% to -40%
E4 : positive energy
C1-C2 : kgCO2/m²

FRANCE FR CONSTRUCTION

NATIONAL LOW
CARBON STRATEGY 2

2020
MINISTRY OF ECOLOGICAL

TRANSITION

RENTAL BAN 
FOR ENERGY-INEFFICIENT 

DWELLINGS BASED 
ON THEIR EPC RATING

CLIMATE & 
RESILIENCE LAW

2022
MINISTRY OF ECOLOGICAL

TRANSITION

•   mandatory carbon threshold covering all energy uses
•   whole-life carbon limits by typology, gradually tightening 
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Source : SNBC, Stratégie Nationale Bas-Carbone 3, 2024

396 MtCO2eq

62 MtCO2eq

101 MtCO2eq39 MtCO2eq

FRANCE
total emissions

Energy consumed 
in buildings

Building 
value chain
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highest-emitting 
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Construction 
products16 %
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emissions

CO₂ EQUIVALENT EMISSIONS IN FRANCE IN 2022
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Source : SNBC, Stratégie Nationale Bas-Carbone 3, 2024

63 MtCO2eq28 MtCO2eq

Energy consumed 
in buildings

Building 
value chain

80% reduction 
compared to 2015Construction 

products

–30%

PROJECTION OF CO₂ EMISSIONS IN FRANCE IN 2030

to reach carbon neutrality, based on the 2024 SNBC

40% reduction 
compared to 2015

271 MtCO2eq

FRANCE
total emissions

35 MtCO2eq

–45%
–40%
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Source : SNBC, Stratégie Nationale Bas-Carbone 3, 2024

63 MtCO2eq28 MtCO2eq

Energy consumed 
in buildings

Building 
value chain

80% reduction 
compared to 2015Construction 

products

–30%

PROJECTION OF CO₂ EMISSIONS 
IN FRANCE IN 2030

40% reduction 
compared to 2015

271 MtCO2eq

FRAN CE
total emissions

35 MtCO2eq

–45%
–40%

SECTORAL GUIDELINES
FOR THE BUILDING SECTOR

1 .

2.

3.

4.

Guide the evolution of the energy mix

Renovation of the residential 
and tertiary building stock

Increase energy and carbon performance levels 
for new buildings

Aim for greater energy efficiency of equipment 
and promote sobriety in uses

2015 2030 2050

- 80 %
-30 %

compared to 2015
Materials

Energy
-45 %

compared to 2015

0

Carbon
storage

x 3
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NEW BUILD

RENOVATION

2012 20222005

2008 2018

2017

RT 2005 RT 2012 RE2020

RTGLOBAL

 BBCA LABEL

E+C-

BBCA RENOVATION LABEL 

MANDATORY

MANDATORY

VOLUNTARY

VOLUNTARY

co2
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Prioritise 
energy sobriety 

and  
energy decarbonisation

COMFORTCARBONENERGY

The world s̓ first environmental 

(And not only thermal) 

regulation in the building sector

3 OBJECTIVES 

Reduce 
the carbon impact 

of 
building construction

Ensure 
summer comfort 
during periods of 

extreme heat
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RE2020 has been mandatory since 2022 for

Multi-family housing
January 2022

Single-family house
January 2022

Office buildings
July 2022

Primary and 
secondary schools

July 2022
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Industrial and artisanal buildings

Restaurants Retail

Gymnasiums

Early childhood care facilities University buildings

Airport terminals

Hotels

Libraries Healthcare facilities

Since 2026
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BUILDING PERMIT STAGE 
(DESIGN PHASE)

Attestation of compliance 
with energy and environmental requirements

Required
• Energy study
• Design-stage LCA (RE2020 carbon calculation)
• RE2020 compliance attestation

If not compliant
 Building permit cannot be granted
 Project must be redesigned

Architectʼs exposure
• Professional responsibility only in case of negligence
• No decennial liability at this stage

Required
• Updated energy study
• As-built LCA (based on materials actually installed)
• Airtightness test & final attestation

If not compliant
 Building is non-conforming

 ⚠  Project must be corrected, insurance involvement

Architectʼs exposure
• Contractual liability engaged
• Decennial liability may apply

Attestation of completion of works

Source : Ordre des architectes

COMPLETION OF WORKS
(DELIVERY)
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DH
°C.h

ENERGY

C A R B O N

S U M M E R
C O M F O R T

CI CONSTRUCTION
NEW BUILD Carbon impact of 

construction components 
and site works

Full Life Cycle Assessment (LCA) modules A to D 
50-year reference study period

Using INIES database (EPDs)
Calculated with approved LCA softwares 

Energy consumption results from CEP 
RE2020 CO₂ emission factors for each energy vector:

electricity, gas, biomass, district heating, etc. 
aggregated over the 50-year reference period

Hourly dynamic thermal simulation
Considers building envelope, systems, climate file, schedules, 

and 5 uses: heating, cooling, hot water, lighting, ventilation
Delivered energy converted into primary energy using RE2020 primary-energy 

factors for renewable & non-renewable vectors

Same dynamic simulation but before systems (no HVAC efficiencies)
Intrinsic building performance from architecture alone

Simulated indoor temperatures using the RE2020 dynamic climate file 
Compared hourly to a comfort temperature threshold 

Hours above the threshold integrated to compute cumulative discomfort

Carbon impact of 
primary-energy consumption

Total 
primary-energy consumption

Non-renewable 
primary-energy consumption

Bioclimatic needs
Heating, cooling and lighting

Degree-hours of discomfort 
level of thermal discomfort 

perceived by occupants during  
the warm season

kgCO2eq/m²

INDICATOR Scope Assessment
Unit

BBIO
POINTS

C E P
kWhep/(m².year)

CEP,NR
kWhep/(m².year)

CI  ENERGY
kgCO2eq/(m².year)

50
YEARS
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CI PROJECT
CI COMPONENTS

CONSTRUCTION EQUIPMENTS & MATERIALS

IC ÉNERGIE

CI SITE WORKS

CI WATER

+

+

+

ON-SITE ENERGY AND WATER CONSUMPTION, 
WASTE REMOVAL AND TREATMENT

CONSOMMATIONS DʼÉNERGIE EN EXPLOITATION SUR 50 ANS

WATER CONSUMPTION

CI PLOT

PLOT USE AND OUTDOOR WATER IRRIGATION

+

CI ENERGY

OPERATIONAL ENERGY CONSUMPTION

Order of magnitude 20 - 30  kgCO₂e/m²SDP

Order of magnitude 200 - 300  kgCO₂e/m²SDP

Order of magnitude 5 - 20  kgCO₂e/m²SDP

Order of magnitude 60 - 80  kgCO₂e/m²SDP

Order of magnitude 700 - 800  kgCO₂e/m²SDP 65 %

3 %

25 %

7 %
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BASED ON RE2020, 2025 CAPS
CARBON FOOTPRINT OF AN

OFFICE BUILDING OVER 50 YEARS

EMBODIED CARBON OPERATIONAL CARBON

80 % 20 %

Extraction of raw materials Energy

Transformation into products Water

Transport

Construction

Maintenance

Deconstruction

810 kgCO2eq/m² 200 kgCO2eq/m²

1010 kgCO2eq/m²

2.5 tCO2

20 200 tCO2

20 000 M² BUILDING

PARIS-TOKYO RETURN FLIGHT

(8 000 RETURN FLIGHTS)

CARBON FOOTPRINT
OFFICE BUILDING
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Source : Observatoire RE2020, IFPEB, 2023

%

Technical work

Finishing work

Structural work
Lot 1 : External works (buried networks and parking) Lot 6 : Façades and external joinery

Lot 5 : Partitions, linings, suspended ceilings, 
interior joinery

Lot 9 : Sanitary installations (plumbing) Lot 12 : Lifts and other transport equipment

Lot 10 : Power distribution (high voltage) Lot 13 : On-site electricity generation equipment

Lot 8 : HVAC (heating, ventilation, cooling) Lot 11 : Communication networks (low voltage)

Lot 7 : Floor, wall and ceiling finishes

Lot 2 : Foundations and substructures

Lot 3 : Superstructure – masonry

Lot 4 : Roofing – waterproofing Fixed / lump-sum values

Detailed calculation

IC CONSTRUCTION 13 standardized construction lots
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Source : Observatoire RE2020, IFPEB, 2023

%

Technical work

Finishing work

Structural work
Lot 1 : External works (buried networks and parking) Lot 6 : Façades and external joinery

Lot 5 : Partitions, linings, suspended ceilings, 
interior joinery

Lot 9 : Sanitary installations (plumbing) Lot 12 : Lifts and other transport equipment

Lot 10 : Power distribution (high voltage) Lot 13 : On-site electricity generation equipment

Lot 8 : HVAC (heating, ventilation, cooling) Lot 11 : Communication networks (low voltage)

Lot 7 : Floor, wall and ceiling finishes

Lot 2 : Foundations and substructures

Lot 3 : Superstructure – masonry

Lot 4 : Roofing – waterproofing

To study in priority

IC CONSTRUCTION 13 standardized construction lots
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2023

200

400

600

800

1 000

1 200

2024 2026 2027 2029 2030 20332032 2034 ...2022 2025 2028 2031

980

900

740
650

580

490

770

680

590

810

710

600

- 34 à 39 %

OFFICES

HOUSING

EDUCATIONAL

CI CONSTRUCTION
kgCO2eq/m²
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LIFE CYCLE ASSESSMENT 
(LCA)

Source : RIBA 2030 Climate Challenge Target Benchmarks Review
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STATIC LCA

DYNAMIC LCA

Extraction Manufacturing Transport Operation End of lifeConstruction

Extraction Manufacturing Transport Operation End of lifeConstruction

• Emissions before delivery and during operation have full impact
• Emissions at end of life are discounted

Pre-delivery emissions Post-delivery emissions

Pre-delivery emissions Post-delivery emissions

x
 e 

+ + + + +x
�

x
�

x
c

x
ex

x
fdv

x
 e 

+ + + + +x
�

x
�

x
c

x
ex

x
fdv

xC

The later an emission occurs, the lower its impact.

1 ton of CO₂ emitted today = 1 ton emitted in 40 years

classic LCA approach, used internationally
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• Controversial method
• Arbitrary coefficient
• Gas emitted in the future will 

still have an impact on future 
generations

! Years

0
0 10 20 30 40 50

1,00

0,75

0,50

0,25

General weighting coefficient

Weighting coefficientWHY ?

Climate change must be 
addressed with a sense of urgency

Dynamic LCA

End-of-life scenarios are uncertain

Taking into account the kinetic 
degradation of greenhouse gases 

in the atmosphere

WEIGHTING COEFFICIENT
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Source : Cerema, Acv dynamique, comprendre les FDES, 2021

CA R B O N  S TO R AG E

ST
AT

IC
 L

C
A

D
Y

N
A

M
IC

 L
C

A

Dynamic LCA  encourages

Production

Production
Year 0

Chantier

Chantier
Year 0

Utilisation

Utilisation
Year 1 à 49

Fin de vie

Total

Total

Fin de vie
Year 50

1

Coeff.

1

0,98 à 0,57

0,57

WHAT IS CARBON STORAGE?

- 600
kgCO2eq/m²

- 600
kgCO2eq/m²

30
kgCO2eq/m²

30
kgCO2eq/m²

0
kgCO2eq/m²

0
kgCO2eq/m²

700
kgCO2eq/m²

404,6
kgCO2eq/m²

Negative because wood captures 
carbon during photosynthesis

Wood stores CO₂ 
through photosynthesis

1.5 kgCO₂ per kg of wood

Wood releases CO₂ 
at end of life

O₂ production

= 700 × 0,57

130
kgCO2eq/m²

- 165
kgCO2eq/m²

Winter harvesting

GrowthPlanting

Forests

BIOGENIC CARBON

Positive because wood 
releases carbon when decomposing
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THE FRENCH CONSTRUCTION SECTOR 
USES

Data base for the construction sector
In France

Fiche de déclaration Environnementale
et Sanitaire (FDES)

WHERE
YO U  W I L L

F IND

WHERE TO FIND DATA ? 
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National construction database, used for RE2020

https://www.inies.fr/inies-et-ses-donnees/fdes-produits-de-construction/
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+ more reliable

Specific environmental declarationsConventional data

- less reliable

FDES
Environmental and Health 

Product Declarations

DED
Default Environmental Data

PEP
Product Environmental 

Profile

Individual IndividualCollective Collective

or or

x x

Substitution data provided 
by the Ministry in charge of 

construction when no 
specific data (FDES/PEP) 

are available.
Environmental impacts are 

increased to cover 
uncertainty about the 

installed product.

For electrical, electronic 
and HVAC equipment

For construction products 
and finishes
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FICHE DE DÉCLARATION
ENVIRONNEMENTALE ET SANITAIRE

SELON NF EN ISO 14025, NF EN 15804+A1 ET NF EN 15804/CN

BARDAGES EN LAMES DE BOIS DE FRANCE
TOUTES ESSENCES, TOUTES CONFIGURATIONS
FÉDÉRATION NATIONALE DU BOIS
Millésime: Décembre 2020

Impact total cycle de vie
0,7 kg eq. CO2/m²

Carbone biogénique stocké
5,4 kg de C/m²

Functional unit
(FU) Eutrophication

...

...

Production 
stages Origin of materialsStandards used Global warming potential

General ResultsProduction

Factory location
End of life 

(recyclability, 
recovery…)

Composition
Impact of production 

tools (machinery, 
equipment…)

Life span

INFORMATIONS ON :

!
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ENVIRONMENTAL PRODUCT 
DECLARATION (EPD & FDES)

Impact total cycle de vie
0,7 kg eq. CO2/m²

Wood cladding strips from france

All species, all configurations

National wood federation

Total life cycle impact
Global warming potential
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g Materials

Overall
carbon
weight

5

Unitary carbon weight

ml

10

material quantity number of replacements

kgCO2éq/ml

overall carbon weight

100

kgCO2éq

x x 2 =

LIFE CYCLE ASSESSMENT 
(LCA)
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80
kgCO2/m²

145
kgCO2/m²

199
kgCO2/m²

113
kgCO2/m²

250

300

200

350

150

kgCO2eq/m²

Timber structure Concrete structure Mixed timber–concrete structure Fired bricks structure

100

50

0

VARIABILITY OF 
ENVIRONMENTAL DATA
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LIFE CYCLE ASSESSMENT 
(LCA)

17

Evaluation Projet

Résultats

Répartition des émissions de GES des produits de construction

Valeurs forfaitaires

EgesPCE

Le projet a�eint des Eges PCE
neuf de 598 kgCO2/m²SDP (avant
prise en compte du contributeur
D), soit une marge de 18,6% vis-
à-vis du seuil de 735 fixé par le
label. Le programme
environnemental fixe un seuil de
718 kgCO2/m²SDP

Note :
L’ensemble des lots (hors lots forfaitaires) ont été évalués sur la base des quantitatifs issus des DPGF.
Les émissions des lot 5 et 7, si estimées, pour des bâtiments livrés en blancs, devront être intégrés aux
exigences du cahier des charges preneurs

18
46
17
52

63

60

96

157

9

116

12
50
00

735

0

100

200

300

400

500

600

700

800

kg
C

O
2e

q/
m

²S
dp

Emissions de Gaz à effet de serre contributeur PCE Neuf (Eges PCE Neuf)
Lot 14. Fluides frigorigènes
Lot 13. Equipement de production d'électricité
Lot 12. Appareils élévateurs
Lot 11. CFA
Lot 10. CFO
Lot 9. Installations sanitaires
Lot 8. CVC
Lot 7. Finitions intérieures
Lot 6. Façades et menuiseries extérieures
Lot 5. Cloisonnement - Doublage
Lot 4. Couverture - Etanchéité
Lot 3. Superstructure - Maçonnerie
Lot 2. Fondations et infrastructure
Lot 1. VRD
Eges PCE max

649
595

151

325

301

835

1062

-150

50

250

450

650

850

1050

1250

Extension Rénova�on

kg
 C

O
2/

m
²S

DP

Impact carbone projet

Stockage carbone

Eau

Chan�er

Energie

PCENA

PCE

Résultat ACV

*Apparaissent dans l’épaisseur du trait : les contributeurs Eau (10 kgCO2/m²SDP) et Chantier (5 kgCO2/m²SDP)
** Pour l’extension, écart entre l’axe des abscises et le total du projet est du au stockage carbone néga�f

Seuil projet :
1400 kgCO2/m²SDP

Seuil PCE :
735 kgCO2/m²SDP

Le projet satisfait les exigences BBCA

Les marges les plus faibles portent sur
le contributeur PCE. Elles restent très
confortables

Seuil projet :
1292 kgCO2/m²SDP

Seuil PCE :
900 kgCO2/m²SDP Pour l’extension :

La marge sur le contributeur PCE est de 251
kgéqCO2/m²SDP, soit 76% du poids des lots 1 à 7
(lots non forfaitaires)

Pour la rénova�on :
La marge sur le contributeur PCE est de 140
kgéqCO2/m²SDP, soit 51% du poids des lots 1 à 7
(lots non forfaitaires)

Incer�tude sur les durées de vie
résiduelles des produits évacués. A
consolider avec le diag déchet.

VRD
Fondation

Superstructure
Couverture

Cloisonnement

Façades

Revêtements
intérieurs

CVC

Instal sanitaires

CFO

CFA

Ascenseurs

PV
Chantier

10
25

42

13

50

55

120

15

90

15

35

20

21

629

118

RE 2025
663 kgCO2eq/m²

RE 2028
544 kgCO2eq/m²

RE 2031
454 kgCO2eq/m²

ic CONSTRUCTION
kgCO2eq/m²

0

400

200

600

100

500

300
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DESIGN COMPETITION Simplified calculation, if possible

Simplified calculation focused on the most carbon-intensive work lots:

• Foundations + structure
• Façade
• External works (VRD)

To be benchmarked against the relative weight of these lots in projects complying with the same overall carbon 
threshold, using the IFPEB database for example.

CONCEPT DESIGN

Full LCA + iterations on project design optionsPRELIMINARY DESIGN

Quantification of design options + final full LCADETAILED DESIGN

L I F E  C YC L E  A S S E S S M E N T 
( LC A )

C a r b o n  i m p a c t

STUDY TIMING

sayo6
Typewritten Text
LCA実施の標準的な進め方と実施タイミング

sayo6
Typewritten Text
LCA実施のタイミング

sayo6
Typewritten Text
デザインコンペ

sayo6
Typewritten Text
コンセプトデザイン

sayo6
Typewritten Text
基本設計

sayo6
Typewritten Text
実施設計

sayo6
Typewritten Text
基礎＋構造

sayo6
Typewritten Text
ファサード

sayo6
Typewritten Text
外構・インフラ工事

sayo6
Typewritten Text
建築物LCA+設計案のLCA検討

sayo6
Typewritten Text
設計案ごと定量評価＋最終建築物LCA



Client /  Owner

C o s t  &  F i n a n c i a l  A n a l y s i sTechnical ConsultantsA rc h i t e c t

A r c h i t e c t C o s t  C o n s u l t a n t

Coordination of stakeholders
Bioclimatic architectural design

Building massing
Programmatic layout

Orientation
Materiality / thermal inertia

Solar protection

F a ç a d e  E n g i n e e r i n g

Structural Engineering

Design of solar protection systems
Elimination of thermal bridges

Quantity take-offs of façade materials for LCA

Use of structural thermal inertia
Quantity take-offs of structural materials for LCA

Quantities for LCA
Costing of design options / variants

E n v i ro n m e n t a l  E n g i n e e r i n g

M e c h a n i c a l  E n g i n e e r i n g

LCA calculations
DTS & DLA modelling

Proposal of project improvement strategies

Definition of heating and cooling systems
Thermal strategies by space

Insulation design
Regulatory energy consumption calculations 
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M
ar

ch

Se
pt

Se
pt

Oc
t

No
v

M
ay

No
v

De
c

Ap
ril

Ju
ne

Au
g

De
c

2023 2024 2025/2026

TENDER DETAILED D EXE

DTS & DLA 1
ENVIRONMENTAL 

ENGINEERING

FAÇA D E 

E N G I N E E R I N G

M E C H A N I C A L

E N G I N E E R I N G

2022

Oc
t

Se
pt

Au
g

Ju
ly

Ju
ne

architectural 
design

Building massing

Programmatic 
layout

Orientation

Materiality / 
thermal inertia

Solar protection

A R C H I T E C T

Performance 
thresholds 

C02, kW, T° and DLA
Simplified LCA

DTS & DLA

Cooling 
objectives 
by space

COMPETITION

Oc
t

LCA
on main work lots
(external works /

structure / façade)

Heating and 
cooling systems 

defined per space

Glazing strategy
Solar protection 

of façades based 
on orientation

DLA
on a sample of 
critical spaces

CONCEPT

Choice of
insulation

DTS & DLA 2

complete LCA
Based on cost consultant 

data and façade / 
structure engineers inputs

LCA iterations

Arbitration of 
project 

improvement 
options

PRELIMINARY DESIGN

RT 2012

LCA : LifeCycle Analysis

DTS : Dynamic Thermal Simulation

DLA : Day Light Analysis

computing for permit

DEVELOPED DESIGN

PERMIT

LCA, DLA et DTS
last iterations

on project optionson project options

Check the
impacts of

variants with
consultants

LCA, DLA et DTS
final

full model

Elimination of 
thermal 
bridges

Final
consumptions
computation

Calculation of 
Bbio, Cep, DH 

and photovoltaic 
production
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C O N C E P T  D E S I G N

LCA

Carry out a simplified LCA on the 
main building lots to ensure a 
balance between thermal inertia, 
solar protections, and carbon 
impact.

200 (19%)
kgCO2,éq /m²SDP

187
kgCO2,éq /m²SDP

225,4*
kgCO2,éq /m²SDP

+ 25,4 (13%)

- 38,4

+ 21,1 (16%)

- 23.3

+ 22 (220%)

- 11.4

130 (12%)
kgCO2,éq /m²SDP

127,8
kgCO2,éq /m²SDP

151,1
kgCO2,éq /m²SDP

10 (1%)
kgCO2,éq /m²SDP

20,6
kgCO2,éq /m²SDP

32
kgCO2,éq /m²SDP

METHOD

ESTIMATIONS

Assessment of the carbon impact 
of the most impactful building lots

Generic database : INIES
Concrete : BETie

External blinds : DE-Baie

CO2

F O N D AT I O N S  &
S T R U C T U R E

STRUCTURAL
ENGINEER

FACADE
ENGINEER

Material quantities
estimates provided 

by the technical consultants

Environmental data
• Determined: individual EPDs (FDES)
• Most likely determination: collective EPDs (FDES)
• Undetermined: DED (default environmental data)

COST 
CONSULTANT

INPUTS

DATA

THRESHOLDS

ESTIMATION
WITH VARIANTS

L A N D S C A P I N GFAÇADE

CARBON IMPACT ESTIMATION

1050
kgCO2,éq /m²SDP

TOTA L 
M AT E R I A L S  & 
E Q U I P M E N T S

LCALCA

Project I
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Carry out a full LCA at the beginning 
of PD to verify compliance with 
thresholds or identify exceedances.

Run LCA iterations on project 
variants to identify the most relevant 
options.

Carry out the final full LCA during DD 
once the selected variants are 
confirmed.

MATERIALS & EQUIPMENT |  PRELIMINARY RESULTS

Project I

Contribution of Construction Products and EquipmentEGES PCE - Répartition par lot

6- FACADES

5 - Partions, linings 4 - Roofing

2 -Foundations

1 -External works

14 -Refrigerant fluids

13 -On-site electricity 
generation equipment

12 - Elevators

11 - Communication networks10 - Power distribution9 - Plumbing

7- INTERIOR
FINISHES

3 -
SUPERSTRUCTURE

8 - HVAC

• Fixed aluminum louvers :
64 % | 178,6 kgCO2,éq /m²SDP

• Steel curtain wall :
11 % | 31,6 kgCO2,éq /m²SDP

• Motorized interior roller blind
8 % | 21,8 kgCO2,éq /m²SDP

C1

C2

26%

26%

12%

12%

12%

12%

14%

14%

+ 43 kgCO2,éq /m²SDP

avec le seuil C1 (3,9%)

1030

750

(lump-sum values)

281 kgCO2,éq /m²SDP

157 kgCO2,éq /m²SDP

125 kgCO2,éq /m²SDP

138 kgCO2,éq /m²SDP

SDP : 20 800 m²

P R E M I M I N A RY  &  D E V E LO P E D  D E S I G N

LCA
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          ___________________________
選定案の確定後、実施設計段階で最終LCAを実施する。
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FAÇADE 

Breakdown of Environmental Data 
for Lot 6 – Façade

Double-glazed windows and 
French windows,
manufactured in France, 
using tropical timber sourced 
from Africa, South America, 
South Asia or Southeast Asia

Motorized interior 
fabric roller blind

Mixed timber–aluminum 
curtain wall and glazed 
façade, RAICO THERM+ 
H-I system

Aluminum guardrails with 
bar infill

Single-skin aluminum cladding 
(thickness = 2–6 mm)

Fixed aluminum sunshades, 
horizontal installation, including 
fixings

84,2 kgCO2,éq /m²SDP

36,8 kgCO2,éq /m²SDP31,5 kgCO2,éq /m²SDP

24,7 kgCO2,éq /m²SDP

13,9 kgCO2,éq /m²SDP

35 %

15 %13 %

10 %

6 %

8 %

!

Carry out a full LCA at the beginning 
of PD to verify compliance with 
thresholds or identify exceedances.

Run LCA iterations on project 
variants to identify the most relevant 
options.

Carry out the final full LCA during DD 
once the selected variants are 
confirmed.

P R E M I M I N A RY  &  D E V E LO P E D  D E S I G N

LCA

Fixed aluminum sunshades 
account for the highest embodied 
carbon within Lot 6, representing 
35% of its total impact. 

They alone account for 8% of the 
project's total embodied carbon 
(Building Component LCAs).

Project I
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複数案の評価を通じて最適な選択肢を特定
          ___________________________
選定案の確定後、実施設計段階で最終LCAを実施する。
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VARIANTS

Variant
Reduction vs.

Baseline
(kgCO2e/m²SDP)

Overall Reduction
(%)

Total Carbon
Impact

(kgCO2e/m²SDP)

Margin to
Threshold

(kgCO2e/m²SDP)
Replace 15% of slabs with 
low-carbon concrete slab

-2,3 -0,2 %

Use XCarb steel beams -3,6 Substructure
-6,4 Superstructure

-1%

Replace 50% of structural steel with
SNAAM

-2,6 Substructure
-5,7 Superstructure

-0,8%

50% of carpet from reuse
(offices, meeting rooms and pantry) -4,4 -0,4%

Use French timber (MEX Bois de
France) instead of generic timber

-2 -0,2 %

Remove sunshades from the atrium -11,2 -1,1 %

Use the MESIMA ALU EPD for
aluminum cladding (instead of the
generic aluminum cladding dataset)

-35 -3,4 %

Project I

Combined impact of all variants -73,2 -7,1% 957 -93

STRUCTURE +
INFRASTRUCTURE

INTERIOR
FINISHES

FAÇADE

Carry out a full LCA at the beginning 
of PD to verify compliance with 
thresholds or identify exceedances.

Run LCA iterations on project 
variants to identify the most relevant 
options.

Carry out the final full LCA during DD 
once the selected variants are 
confirmed.

P R E M I M I N A RY  &  D E V E LO P E D  D E S I G N

LCA
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LIFE CYCLE ASSESSMENT 
(LCA)

Project I
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Project II

Source : PCA-stream, Stream studies, Fenêtre Bergère x Paris, 2025

Existing Frame Materials

Reuse and Preservation of Existing Windows Frames

reused retained in 
place

Heritage

Listed façades 
and courtyards

Steel frames – 14%

Aluminum frames – 17%

Timber frames – 69%
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Project II

Source : PCA-stream, Stream studies, Fenêtre Bergère x Paris, 2025

Thickness : 24 mm

CROSS-SECTION OF DOUBLE GLAZING
Glazing thermal transmittance (Ug)
1.2 W/m²·K

Gas (Argon)

Getter
Low-emissivity coating

Secondary seal

Primary seal

conduction

IR

Thermal conductivity
Argon : 0.016 W/(m.K)

convection

INT
+

EXT
-

Low-emissivity glass
16 mm 4 mm

Low-emissivity glass
4 mm

Gas

conduction

convection

infrared

Thickness : 9 mm

CROSS-SECTION OF VACUUM GLAZING 
Glazing thermal transmittance (Ug)
0.7 W/m²·K

Thermal conductivity
Vacuum : 0 W/(m.K)

Ceramic support pillars

Vacuum

Getter

Low-emissivity glass

Low-emissivity coating

Secondary seal

Primary seal

1mm 4 mm
Low-emissivity glass

4 mm

conduction

Vacuum

INT
+

EXT
-

IR

ケーススタディから得られた示唆

ダブルガラス
Ug＝1.2W/m²K
厚さ24㎜

真空ガラス
Ug＝0.7W/m²K
厚さ9㎜



Project II

Source : PCA-stream, Stream studies, Fenêtre Bergère x Paris, 2025

CONVENTIONAL GLASS

SERVICE LIFE
30 years

END-OF-LIFE SCENARIO
Landfill disposal

COMPOSITION
Sand

Soda ash
Dolomite

Limestone
Feldspar

Sodium sulfate

RAW MATERIAL 
EXTRACTION

END-OF-LIFE

MANUFACTURING

TRANSPORT

PRODUCT USE

DISTRIBUTION

Planibel Clearlite
4mm

12,7
kg CO2 eq/m²

1

2

3

4

56

PROCESS
Glass furnaces

operating at 1600°C

ENERGY
Fossil fuels

TRANSPORT
MODE

Diesel road
transport

DISTANCE
1150 km

Cullet
50% recycled glass

COMPOSITION
Sand

locally sourced

TRANSPORT

DISTRIBUTION

Low-carbon

4mm

7
kg CO2 eq/m²

-45%

1

2

3

4

56

OPTIMISATION

MODE
TRANSPORT

Low-carbon
soda ash

High-efficiency
melting furnaces

Electro-boosting :
use of renewable

electricity

On-site renewable
energy generation :

solar or wind
Purchase of

 renewable electricity

Waterway
or

gas-powered
road transport
Nearest plant

SERVICE LIFE
30 years

PRODUCT USE

END-OF-LIFE SCENARIO
Landfill disposal

END-OF-LIFE

Dolomite
Limestone
Feldspar

Sodium sulfate

RAW MATERIAL 
EXTRACTION

Consolidation of 
different production 

stages

MANUFACTURING
PROCESS ENERGYPlanibel Clearlite

LOW-CARBON GLASS

RECYCLED 
CONTENT

ケーススタディから得られた示唆



Project II

Source : PCA-stream, Stream studies, Fenêtre Bergère x Paris, 2025

SINGLE
GLAZING

DOUBLE
GLAZING

DOUBLE
GLAZING

VACUUM + LOW
CARBON

TRIPLE
GLAZING

Glazing Thermal Transmittance (Ug)
(W/m²K)

Composition

Thickness
(mm)

Embodied Carbon
(kgCO2/m²)

Ug
W/m²K

CO2
kgCO2/m²

1 15
2 35
3 50
4 65
5 80

6 95

Glass
+

Argon or
Krypton

+
Glass

Low-carbon
glass

+
Vacuum

+
Low-carbon

glass

Glass
+

Argon or
Krypton

+
Glass

+
Argon or
Krypton

+
Glass

Glass

4 – 6 mm 24mm 9mm 32mm

Solution minimizing both 
embodied carbon and thermal transmittance: 

improved insulation with the lowest embodied 
carbon footprint.

80 kgCO2/m²14 kgCO2/m²35 kgCO2/m²20 kgCO2/m²

5,8 W/m²K 1,2 W/m²K 0,7 W/m²K 0,8 W/m²K

ケーススタディから得られた示唆 

厚さ

エンボディドカーボン

ガラスのU値

構成






