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A Major Player in our Transition: The building sector 

represents:

• 43% of France's total energy consumption.

• 23% of national greenhouse gas (GHG) emissions.

Our Overarching Goals:

• Climate: Achieve carbon neutrality by 2050.

• Energy Sovereignty: Reduce dependency on imported 

fossil fuels.

• Social Fairness: Eradicate fuel poverty and ensure 

decent housing for all.

LOREM IPSUM 

dolor sit amet, consectetur adipiscing elit, sed do eiusmod

tempor incididunt ut labore et dolore magna aliqua. 

• Ut enim ad minim veniam, quis nostrud exercitation ullamco

laboris nisi ut aliquip ex ea commodo consequat. 

• Duis aute irure dolor in reprehenderit in voluptate velit esse cillum

dolore eu fugiat nulla pariatur. 

• Excepteur sint occaecat cupidatat non proident, sunt in culpa qui 

officia deserunt mollit anim id est laborum.

1. Titre de partie

a. Sous-titre de partie



RE2020: A Paradigm Shift for New Construction
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From Low-Energy to Low-Carbon: The Environmental Regulation 
2020 (RE2020) moves beyond traditional energy efficiency.

Three Core Pillars:

• Energy Sobriety & Efficiency (Bbio): Continued improvement in 
building performance.

• Whole Life-Cycle Carbon (ICconstruction​): A groundbreaking 
shift. We now regulate the carbon footprint of construction itself, 
including materials, transport, and worksite impacts. This is a 
major driver for bio-based materials (wood, hemp) and circular 
economy principles.

• Summer Comfort & Climate Resilience (DH): Designing 
buildings that are comfortable during heatwaves, preparing our 
built environment for the climate of 2050.

1. Titre de partie

a. Sous-titre de partie



Tackling the Existing Stock: Diagnosis as a Driver for 
Action
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1. Titre de partie

a. Sous-titre de partie

The Cornerstone: The Energy Performance 

Certificate (DPE)

More than a label: it's a reliable, enforceable tool

that triggers action for sales and rentals. 

Driving the Market: We are progressively

banning the rental of the worst-performing homes 

("passoires thermiques"), starting with 'G' rated

homes in 2025. This creates a clear regulatory

pathway for renovation. 

The Tertiary Decree: Mandating Action for Commercial 

Buildings

Targets all public and private commercial buildings > 

1,000 m². 

Ambitious, binding targets: Requires a reduction in 

final energy consumption compared to a baseline

year: 

-40% by 2030

-50% by 2040

-60% by 2050



Fueling the Change: Unprecedented Financial Support
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MaPrimeRénov' (MPR): Our Flagship 
Grant Scheme for Homeowners

A single, accessible, and progressive 
platform for renovation grants.

Strong focus on deep retrofits
(rénovations d'ampleur), encouraging a 
whole-house approach over single-
measure actions.

Budget: Several billion euros 
annually, demonstrating massive public 
commitment.

Energy Saving Certificates (CEE): A 
Market-Based Obligation

Energy suppliers (electricity, gas, fuel) 
are obligated to finance energy efficiency 
actions for their customers.

A powerful, complementary financing tool 
that generates several billion euros per 
year for renovations across all sectors 
(residential, commercial, industrial).

Synergy: CEE and MPR can be 
combined, creating a powerful financial 
lever for households.

Titre de partie

Sous-titre de partie



France 2030: Building the Future of Sustainable 
Construction
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Our policy is not just about today's buildings, but about creating the 
solutions for tomorrow. 

The "Sustainable Cities & Innovative Buildings" (SVDBI) Strategy:
A key part of the "France 2030" national investment plan. 

Key Innovation Focus Areas:

Industrializing Deep Retrofit Solutions: Developing off-site manufactured 
and cost-effective renovation kits. 

New Materials & Circular Economy: Scaling up bio-based and geo-sourced 
materials, and solutions for material reuse. 

Digitalization & Smart Buildings: Using BIM, digital twins, and smart controls
to optimize design, construction, and operation. 

Skills & Training: Investing in the workforce to deliver high-quality projects at 
scale.



France 2030: Building the Future of Sustainable 
Construction
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FRENCH NATIONAL BUILDING 
DATABASE

BDNB
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BUILDING DATA: SCATTERED AMONG USE-CASE SPECIFIC DATABASES



3

BDNB: A UNIFIED DATABASE FOR ALL BUILDING USE-CASES
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Estimated indicators
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THREE LAYER DATABASE : FOR PUBLIC AND PRIVATE SECTOR TO USE

BDNB open

BDNB administrations

BDNB expert

Premium Expertise: KPIs 

and Studies

Confidential administration data 

layer
Provided only to authorized public 

administration

Open Data Layer 
BDNB is published with open data license

for private and public sector to use widely



BDNB IN SUPPORT OF PUBLIC 
POLICIES FOR THE 
ENVIRONMENTAL TRANSITION 
AND ADAPTATION TO CLIMATE 
CHANGE FOR BUILDINGS
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Real EPC
ADEME DATABASE

(25% of housings) 

Estimated EPC
BDNB expert 

(100% of housings)

BETTER KNOWLEDGE OF ACTUAL BUILDING STOCK STATE
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28/09/2015 - Auteur Nom

SIMULATING PUBLIC POLICY IMPACTS WITH ADVANCED MODELING

With BDNB we were able to find that heavily renovate 20% of housings only correspond to 

50% of the renovation potential of all building in France 
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28/09/2015 - Auteur Nom

IDENTIFY THE SPECIFIC BUILDINGS TARGET OF THE POLICY 

Identify the 

buildings 

that are in 

the 20%  
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THANK YOU FOR 
YOUR ATTENTION



District heating and cooling resource center
Cerema Nantes

Exco Buildings – IEA TCP

13 juin 2025



How a DHC works

DHC resource center -Cerema 2

Wood

Biogaz

Waste heatGeothermal

Thermal solar
1

©freepik

The parts of DHC

1 Production plant

2 Primary distribution network

3 Secondary distribution network

4 Heat exchange substations

4

3

2



DHC resources center

→

→

▪

▪

▪

▪

DHC resource center -Cerema 3

https://reseaux-chaleur.cerema.fr/


Some national studies

4DHC resource center -Ceremahttps://reseaux-chaleur.cerema.fr/espace-documentaire



Support for local authorities
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DHC resource center -Cerema
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EnRezo project
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EnRezo project
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▪

▪

▪

https://reseaux-chaleur.cerema.fr/espace-documentaire/enrezo



https://reseaux-chaleur.cerema.fr/espace-documentaire/enrezo
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https://cartagene.cerema.fr/portal/apps/experiencebuilder/experience/?id=d1e7a5b177d14c83b3be4f3be6af85cf
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Thank you for your attention

reseaux-chaleur@cerema.frContact

mailto:reseaux-chaleur@cerema.fr


District heating policy of Nantes

Exco meetings TCP de l’AIE
13 juin 2025



DH in Nantes today



DH in Nantes today

● 60 000 TCO2/an saved

● 74% renewable and 
recovered energy

● 400 GWh heat 
delivered

48% waste 26% 
wood

26% 
gaz



DH plan of Nantes [2023:2030]

Green
Extend + 240 GWh
Densify
Create (+11 DH) + 60 GWh

+ interconnect

4 axes to develop DH



DH in Nantes > 2030 DH in Nantes today

● 100 000 TCO2/an 
saved

● 80% renewable and 
recovered energy
mainly waste and wood
less gaz (26 -> 20%)
little solar and 
geothermal

● 700 GWh heat 
delivered

● 60 000 TCO2/an saved

● 74% renewable and 
recovered energy

● 400 GWh heat 
delivered

48% waste 26% 
wood

26% 
gaz



DH plan of Nantes [2023:2030]
Focus on 2 creations



A big DH to create in 2029 : Nantes-Carquefou

● 8 500 TCO2/an saved

● 84% renewable and 
recovered energy

● 50 GWh heat delivered 
to a 100 subscribers

14% 
wast70% wood 16% 

gaz



A little DH to create in 2026 : Thouaré

● 220 TCO2/an saved

● 97% renewable 

● 1 GWh heat delivered to 
public facilities (school, 
sport…) and housings

15% 
solar82% wood 3% 

gaz



Nantes strategy on energy choice

1. waste incineration + waste water treatment plant 
project on existing DH Bellevue-Chantenay

2. solar project in Thouaré DH + geothermal project in 
Bouaye DH

3. wood on each DH to supply the quantity requested
+ lowered particules emissions with filters



Nantes strategy on legal support

● DSP (public service delegation) for big DH : 
○ private investments, 
○ private risk support,
○ private billing of subscribers

● MGP (global performance market) for little DH : 
○ public investments,
○ public billing of subscribers



Thanks : )



BIO-BASED MATERIALS

The construction sector in France
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Definition
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BIO-BASED MATERIALS - DEFINITION

3

Materials derived from natural and 
renewable resources

Primarily of plant origin, which capture 
CO2 present in the atmosphere during 
their life cycle.

The more a building incorporates bio-
based materials, the more it "stores 
carbon" and helps to limit the 
environmental impact of construction.
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Which materials for 
which uses?
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USE BIO-SOURCED MATERIALS
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Straw

Hemp

Wood

Clay
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USE BIO-SOURCED MATERIALS
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Straw

Wood

5,000 the number of buildings constructed 
from straw bales in France.

500 new constructions each year.

22,200 homes built from wood in 
France in 2022

1 in 3 houses is made of wood
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USE BIO-SOURCED MATERIALS
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Implementation on site

Prefabrication
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USE BIO-SOURCED MATERIALS
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Industrial bio-based materials

From agricultural sources 
– Hemp, linen…

From the silviculture 
sector – Wood 

From recycled materials – 
fabrics, cellulose wadding
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USE BIO-SOURCED MATERIALS

9

Isolants biosourcés industriels

Production 
plants

direct and 
indirect 
employment

market share
in insulation

THE BIO-BASED MATERIALS SECTOR ACCORDING TO AICB 
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ASSETS TO MASSIFY 
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FACILITATING THE USE OF BIO-SOURCED 
MATERIALS 

Development of standards to 
ensure quality implementations 
and reassure insurers 

Since 2022, construction 
regulations have promoted the 
biogenic storage of bio-based 
materials 
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A  VISITER
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RENOVATION OF AN 8000 M² OFFICE BUILDING

Construction site on occupied site

Internal thermal insulation with 
production of prefabricated boxes 
insulated with hemp wool
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CONSTRUCTION OF AN ENTIRE NEIGHBORHOOD 
WITH BIO-SOURCED MATERIALS

305 new homes - 192 collective housing units and 113 individual houses

Straw, clay, hemp bricks, bio-based wool

Construction sites delivered in 2025
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Bâtiment biosourcé en Pays de la Loire 

Merci de votre attention



Earthen materials and indoor
thermal comfort

McGregor Fionn, MAST 
departement

13/06/2025



Raw earth material

@ Arnaud Misse 

• Low carbon foot print
• Locally available
• No toxicity



CRAterre, 1989. La roue des techniques. In. HOUBEN, Hugo, GUILLAUD, Hubert, Traité de construction en 
terre. Marseille : Éditions Parenthèses. p.102. ISBN 978-2863641613.



Earthen heritage

• 15% of french heritage buildings (over 1 Million buildings)

(Lebaset al. 2007)



Earthen heritage

Fortifications of Saint-Christie d'Armagnac, in the Gers, 
dated back to the XIIth et XIVth century.

Château La bastie d’Urfé (42) XVth century 



Earthen heritage

https://culture.isere.fr/page/la-construction-en-pise-en-isere

E. Mille, CRAterre-ENSAG



Modern constructions

Source : Thibault Vialleton, Batiserf

Réalisations : Nicolas Meunier



Hygroscopic nature of the material

Large pores

Sand

Silt

Clay binding matrix



Hygroscopic nature of the material

From Collet et al., 2011

2 µm



Complex thermal behaviour because of water exchange

McGregor, F., Heath, A., Maskell, D., Fabbri, A., Morel, J.-C. A review on the buffering 
capacity of earth building materials (2016) Proceedings of Institution of Civil Engineers: 
Construction Materials, 169 (5), pp. 241-251

From Delgado et al., 2006



Complex thermal behaviour because of water exchange

Water 
vapour

Liquid
water

Heat

Δℎ௩ 𝑚̇→௩

𝜆 𝑤
𝜌𝐶(𝑤)

𝑝௩
௦௔௧(𝑇)

𝑤(RH,T)
𝛿௣ 𝑤, 𝑇

𝛿௅(𝑤, 𝑇)

Condensation 
Sorption

Evaporation
Desorption



Full scale investigation of the thermal behaviour

EquipEx Sense-City
400m² climatic chamber





Winter

T=20 °C
RH = 40%

T=5 °C
RH = 76%

• Outdoor temperature decreases
• Moisture is adsorbed and heat is

released
• Temperature gradients are reduced
• Indoor temperatures remain stable



Summer

T=20 °C
RH = 40%

T=30 °C
RH = 22%

• Outdoor temperatures increases
• Evaporation process reduces internal

wall termperature
• Termperatures gradients are reduced
• Indoor temperature remains stable



Objectifs : Determine the impact of moisture exchange on energy consumption for 
new projects

Reduce cooling demand (some authors estimate up to 
20% for a climatic region like Paris)

Mingjie Zhang, Menghao Qin, Carsten Rode, Zhi Chen, Moisture buffering phenomenon and its impact on 
building energy consumption, Applied Thermal Engineering, Volume 124, 2017



Thank you for listenning



Construire en Chanvre

Energy in Building and Communities
Use of Hemp in Construction

June 2025

Baptiste Chauvet-Rondreux - Partner ingeneer - CAN-ia
Construire en Chanvre Tutor



Sommaire

The plant and the Sector (5')

How ? (5')

Fire resistance and weather resistance tests (5')

Some exemples (5')

MATERA 
6 storey building (G+6) in Nantes

Prefab Hemp Concret by ACDF et Wall'Up
-

Architects

Ramdam, Palast, CAN-ia



Selected varieties with less than 0,2% of psychotropic substances

Plan improving the soils (roots consume nitrate)

Seasonality, growth



Products made of hemp

- Paper
- Clothes
- Insulation
- Cars - Plastics

Fiber :
- Buildings
- Litter
- Mulching

Core of Hemp :
- Oils
- Cereal bars
- Birds

Seed:
(sous produit)
- Plastics
- Fuel

Powder :



Hemp culture around the world

source : interchanvre.org

China : 65 400ha

Canada : 24 500 ha

France : 22 000 ha

Russia : 14 300 ha

USA : 7 400 ha



A "new" idea

Aggregate
("chènevotte" = core of hemp plant)

Hydraulic Binder
(lime)

Insulation Hemp Concrete
=

High Perforamance insulation with
humidity regulation and thermal inertia

+

Only insulation : Not for structure



Use for building

(Roof)

(Coatings)

(Walls)

(Ground)



Several hemp concretes

The mixture is designed for each purpose.

ROOF WALL COATING

Compressive Strengh raises 

Thermal conductivity drops

Core of Hemp Plante

Hydraulic BinderT

Space between
aggregate



How it is used

Filling

Hand operated

Machine

Prefabricated

Source : Isabelle Duffaure-Gallais/Le Moniteur Source : Maison L

Source : Chanvre et Bois



Center wooden structure with coating finish inside /

outside



Thermal insulation for an old  wall

La Fontaine aux bretons
CAN Ingénieurs Architectes

Source : CAN-ia



10-years warranty in France

up to 28 meters high

1. Certified hemp plant core

2. Certified mix lime / hemp

3. Respect professional standards

4. Follow a specific course



The 2 more important rules

1. Protect from liquid water

2. Let the steam water go through  



Reaction and resistance to fire

Reaction to fire (how it burn)

NF EN 13501-1+A1 - One of the highest standards in fire reaction rules. B-s1, d0

Fire resistance 

Hemp Concret in walls : 4 hours fire resistance without any finish or coating (After 4h, 80°C

temperature on the unexposed part to the fire when it's 1100°C on the exposed part)

Vertical fire spreading 
1 hour without a fail (LEPIR2 french test to validate IT249 regulation for 3+ storey-buildings)

Essai Lepir2 du béton …

https://www.youtube.com/watch?v=vO9da6YQ6RY


Rain on facade wall (with lime coating)
80 cycles Heat and Rain

1. Heat the wall at 70°C for 3 h
2. Spray the wall at 1 L/m².min
3. Rest for 2 hours and do it again 79 times....

80 times 60L/m² means 4 800mm of rain in 20 days....

Results : only 4kg/m² of water absorbed and no disorder on the wall



Several tests ongoing and coming

1. France 2030 : NECCITE project --> provide a guidance with CSTB and ADEME to use hemp concrete for

outside thermal insulation (external walls)

2. PYTHAGORE project : Highlight the acoustic et thermal performances of hemp concretes (improve

the λ )

3. New rules for roof and coating

4. Studies behouviour of wood structure with the water brough by hemp concret

5. Sismic capacities



source : North by Northwest

source : Béal & Blanckaert

source : CAN-ia

source : Barraut Pressacco

source : CAN-ia



Exemples with prefabricated walls

Contracting authority : CAVAC
Architect : CAN-ia
Carpenter : CCL
Hemp Concrete : LB ECO HABITAT

Contracting authority : Bati Nantes & ICEO
Architects : Ramdam & Palast
Carpenter : ACDF
Hemp Concrete :  Wall'Up
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