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Could existing housing be just as energy efficient as newly built homes? Most existing buildings have 
a poor energy performance, which is a huge source of potential energy savings and of greenhouse 
gas emission reduction. The challenge is not so much in setting high standards for new buildings, 
but to massify housing retrofitting. 
 

The EU project City-zen’s aim in Grenoble/FR is to improve the energy performance of existing 
buildings to the level of the current thermal regulation for new buildings in France: this is the BBC 
renovation label to maximum 96 kWh/m²/year of energy consumption for heating, cooling, DHW, 
lighting and auxiliary systems in primary energy. In order to reach this goal, social housing landlords 
and associations of co-owners had the opportunity to apply for this European funding managed by 
the Municipality of Grenoble, for retrofitting projects in which buildings are renovated according to 
high energy performance requirements. 
 

In Grenoble, 280 dwellings, for a total of 26 464 m², benefit from City-zen European grant. These six 
eligible buildings are led by local social housing companies Actis, Grenoble Habitat and Pluralis which 
represent a global subsidy of 1 323 200 €. 
 

Selected buildings present a various typology of architecture: pre-war buildings with heritage value, 
mid-sized building blocks from 1960’, residential high-towers from 1970’, corner buildings from 
1990’. Those are located in different neighbourhoods and some are affected by specific public 
policies for priority areas: in these refurbished buildings, the human factor plays a determinant role 
as important as technical solutions deployed. 
 

Building works were carried out in the period from June 2016 to June 2019. Energy performances 
before retrofitting and targeted after are shown in the table below: in average 61% energy reduction 
is expected. Technical measures deployed vary but all concern insulation and ventilation 
improvement, lighting and windows replacement, DHW and heating systems replacement or deep 
changes. RES contribution is mainly provided because of the connection to the district heating 
network (DHN): its energy mix is 72% RES and recovery energy and 92% of the total retrofitted 
surface area is heated by the DHN. Only Grivolay building (renamed Résidence 114) produces RES 
with its pv plant: the electricity is partly self-consumed for common areas energy demand. 
 

 

Figure 1 Energy performance of Grenoble retrofitting projects 

n° Project
nr. of 

dwellings

Total 

surface area 

m²

net energy 

use 

kWh/m²/yr. 

before 

renovation 

net energy 

use 

kWh/m²/yr. 

after 

renovation 

total net 

energy use 

kWh/yr. 

before 

renovation 

total net 

energy use 

kWh/yr. 

after 

renovation 

total energy 

use 

reduction 

kWh/yr.

% reduction

1 Tour Mistral n°76 68 6635 56 30 371 560        199 050     172 510     46

2 Tour Mistral n°72 65 7060 55 30 388 300        211 800     176 500     45

3 Tour Mistral n°74 66 7060 55 31 388 300        218 860     169 440     44

4 Clément Bayard 52 3595 180 30 647 100        107 850     539 250     83

5 Nursery 5 262 444 100 116 328        26 200       90 128       77

6 Grivolay (114) 24 1852 249 70 461 148        129 640     331 508     72

Average 173 49 61

Total 280 26 464        2 372 736     893 400     1 479 336  
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This report focuses on retrofitting projects in social housing implemented in Grenoble/FR within City-
zen European project. Activities are related to City-zen WP6 Task 2 Retrofitting towards zero energy 
buildings lead by the Municipality of Grenoble1. 
 
Chapter 1 deals with the conditions of implementation as an introduction of the description of the 
retrofitting projects themselves, which is developed in Chapter 2. The introduction provides an 
understanding of how the buildings were selected and how the partnership between social landlords 
and the Municipality of Grenoble was conducted. This chapter also details planning issues as a key 
factor of success or failure in the framework of a European project. 
 
Chapter 2 focuses on the description of retrofitting works conducted on four different 
neighbourhoods of Grenoble. Context, main architectural and technical measures and general data 
are completed by a set of pictures for each project. 
 
The conclusion chapter highlights results and lessons learned for better dissemination at local and 
European level. 
 
Approached linked topics that are not developed through this demonstration are available in 
respective City-zen reports below: 

 Process of selection of the buildings: D6.13 Grenoble - list of buildings to be refurbished 

 Comprehensive description of Mur|Mur2 retrofitting campaign for private housing: D4.4 
Documented integration process applied to Grenoble building stock 

 Activities conducted with tenants and a research study about decision making process of co-
owners: D8.3 Societal monitoring in Grenoble 

 Energy performance follow-up of retrofitted buildings: D7.6 Monitoring and evaluation of 
the Grenoble buildings 

                                                           
1
 See Description of Work (DoW) of City-zen project 
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In 2014, the original proposal targeted 38 031 m² retrofitted, split into two categories: social 
dwellings and private condominiums. For several reasons2, this objective has been revised downward 
with 26 464 m² of social housing. The “recruitment” of eligible retrofitting projects was carried out in 
two stages: 
 

 2014-2015: investigation of refurbishment strategies and discussions with local social housing 
companies. In 2016, 3 projects were selected: “Mistral Towers” lead by Actis, “Clément Bayard” 
and “Nursery” lead by Grenoble Habitat. 

 July 2016: call for interest launched by the Municipality of Grenoble. Social housing company 
Société d’habitation des Alpes-Pluralis joined City-zen with “Le Grivolay / Résidence 114”. 

 
End 2016, the final short list of buildings to be refurbished in Grenoble within City-zen is edited as 
below, completing a long and arduous process. 
 

 

Figure 2 Social housing retrofitting: 280 dwellings engaged within City-zen 

  

                                                           
2
 Report D6.13 Grenoble - list of buildings to be refurbished is available online: http://www.cityzen-

smartcity.eu/ressources/building-retrofitting/  

http://www.cityzen-smartcity.eu/ressources/building-retrofitting/
http://www.cityzen-smartcity.eu/ressources/building-retrofitting/
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The City-zen Grant Agreement requires the Municipality of Grenoble to act as an intermediary 
between the European Commission and the social landlords. In order to ensure the implementation 
and transfer of City-zen subsidies, an agreement must therefore be established between the 
Municipality and each beneficiary. This was approved by the Municipal Council held 6th November 
2017, and specified: 
 

o Project identification: name, location, area, typology, number of dwellings, etc. 
o Work schedule: kick-off and expected completion of retrofitted works 
o Energy performance targeted: BBC Renovation objective (max. 96kWhEP/m²/year for energy 

consumption)  
o Technical measures eligible for funding 
o Methods of calculation and transfer of the grant: 50€/m² for 100€/m² eligible costs claimed 

(in heated area unit – French “SHONT RT”), 30% deposit paid upon signature of the 
agreement. 

o Commitments of housing companies within City-zen requirements: technical monitoring and 
social support (in partnership with the local energy and climate agency - ALEC), 
communication, etc. 

 
 

 

 

In the early stage of City-zen, it was mandatory to allow a full year of energy performance monitoring 
conducted before City-zen’s end: in 2017, a 9 months extension was negotiated from February to 
November 2019. Finally, all projects suffered from several delays (see chapter 2) and the initial 
planning below was quickly outdated. 
 

 

Figure 3: Planning overview of buildings engaged within City-zen (May 2017 update) 
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Due to works delays, the monitoring campaign for three buildings goes beyond City-zen duration (in 
red in the table below): 

o Mistral tower n°74: this building is completely identical to tower n°72. Considering that a 
strict sample of dwellings is closely monitored, this delay will not affect results of monitoring 
campaign at Mistral towers scale. 

o Clément Bayard: end date of its monitoring is July 2020. 
o Résidence 114: retrofitting works have been achieved in October 2017 but the solar pv plant 

on the roof was installed in March-April 2019 (*in the table below), so that the monitoring 
including the solar production will be available in May 2020. 

 

 

Figure 4: Updated planning of the retrofitted buildings within City-zen (October 2019) 

In order to guarantee the eligibility of these projects, a “Gentlemen’s Agreement” was agreed with 
the EU. In June 2019, a Memorandum of Understanding has been signed by PLURALIS and Grenoble 
Habitat to confirm their commitment to continue monitoring the building performance and to report 
results into the Smart Cities Information System3. 
 
Moreover, building professionals know that technical monitoring and evaluation of buildings will 
allow reaching (as far as possible) energy targets during the first years after works. There is no need 
for official requirements actually. The expertise of the Grenoble local energy and climate agency 
(ALEC), in close collaboration with the social housing companies, is applied for that purpose. 
 

 

In Grenoble, private housing projects did not benefit from the City-zen subsidy allocated to 
retrofitted dwellings as it is for social housing (1). Indeed, the decision-making process to vote for 
retrofitting in a co-ownership building is particularly long (3 to 5 years) and sometimes 
unpredictable4. Finally, the condominiums identified could not be sure that they would complete 
their work before the end of City-zen, and even less a full monitoring and evaluation campaign. 

                                                           
3
 Smart Cities Information System – SCIS is a platform funded by the EU: https://smartcities-infosystem.eu/ 

4
 Refer also to report D8.3 Societal monitoring in Grenoble 

https://smartcities-infosystem.eu/


City-zen – GA n° 608702   

DELIVERABLE D6.2 | PU public 
p. 9 

Co-owners of the building that could have achieved most likely its work on time finally voted 
negatively. Co-owners of the two other investigated buildings needed more time to go to vote... In 
such context, stress the process to be eligible to a grant increases the chances of a negative vote. 
 
However, these condominiums were accompanied within the “Mur|Mur2” programme, the public 
campaign for insulation and energy retrofitting of private housing in Grenoble metropolitan area. 
 
Despite the inability to directly co-finance the renovation work of a condominium, City-zen financially 
supports the design and implementation of the Mur|Mur2 campaign which is deployed by two 
partners of the consortium: Grenoble-Alpes Métropole (metropolitan public authority) and the local 
energy and climate agency (ALEC). The Mur|Mur2 campaign shows very good results so far: in March 
2019, 251 condominiums have pre-registered and 180 customised studies have been delivered 
among those5. 
 

 
Figure 5: Main indicators used to track the support provided for 1945-1975 co-owned properties 

 

 

                                                           
5 More information is available in report D4.4 Documented integration process applied to Grenoble 
building stock. 
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The 280 dwellings refurbished are divided into 4 social housing projects and 6 buildings, located in 
different neighbourhoods of Grenoble. 
 
Geographically, Mistral Towers are 3 km South of Clément Bayard building and slightly more than 
3km West of Résidence 114 building. As shown in the map below, none of the projects are located in 
the Grenoble historic city centre (“Quartier hyper-centre” established along the Isère river at the foot 
of the Bastille fort). Two projects are in the north-western part of Grenoble, a working-class district 
from the beginning of the industrial era. The two others are in South Grenoble built-up after WWII 
that covers many popular areas6. 
 

  

Figure 6 Retrofitting projects across Grenoble city 

                                                           
6
 A thorough analysis of the social context of these renovation projects is developed in report D8.3 Societal 

monitoring in Grenoble 
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In terms of location, common features among these projects are: 

o a working-class district with a high rate of social housing 
o a high population density7 
o a connection to a dense public transports network 

 
 
 

 

Figure 7 Overview of renovated dwellings sharing 

 
 
  

                                                           
7
 Population density is 8 725 hab./km² in Grenoble, in comparison Amsterdam is 3 883 hab./km²  
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The 3 Mistral towers retrofitting is part of a wider urban renewal project of the Mistral - Lys Rouge 
district. Launched in 2005, 165M€ of public investments have already been invested to achieve the 
following goals:  

 Opening up the district by improving access and connection with surroundings 
neighbourhoods 

 Housing diversification including demolition, construction and renovation 

 Establishment of new public facilities with improvement of public spaces and centralities 

 Establishment of businesses, commercial activities and professional training institutes 
 
This renewal urban project was awarded by the National Urban Renewal Programme. The National 
Agency for Urban Renewal (ANRU) acknowledged efforts in terms of employment and economic 
development strategy. The Mistral towers refurbishment is part of the second phase of this vast 
urban project which continues until 2024. During the official inauguration in June 2019, the President 
of ACTIS social housing company and Mayor of Grenoble Mr Eric Piolle emphasized the collective 
ambition of transforming the neighbourhood in order to improve quality of life. 
 

 

Figure 8 “Mistral-Lys rouge” urban renewal project (circle) and the Mistral towers (square) 
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The 3 towers are emblematic in Mistral neighbourhood. Visible from a distance, these imposing 
residential buildings are 16 floors high for towers n°72 and n°74, and 11 floors for tower n°76. Built in 
1970 and refurbished in 1995, the towers consist of 199 dwellings for approximately 425 inhabitants. 
 

 

Figure 9 The 3 Towers in Mistral neighbourhood (before retrofitting) 

In total, 20 752 m² were retrofitted and works were carried out on occupied site from June 2017 to 
March 2019 (22 months). In fact, the bottom of the towers looked like a works site for around 2 
years. The project consists in four main aspects: 

 Clear marking of public and private space:  
o residential landscaping and external works with access security systems 
o addressing of buildings and technical requalification of buildings’ lobbies 
o creation of premises for local associations at ground floor 
o reorganisation of annexes at ground floor  

 Improvement of the 3 towers image 
o architectural improvement of lower parts of the buildings 
o facades refurbishment 

 Energy performance improvement towards a low energy consumption label (BBC 
Rénovation) 

 Interior renovation works of common areas  
 

   
 

   

Figure 10 Mistral towers visuals before retrofitting and project sketches  

72 

74 

76 
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Following tables describe technical measures and estimated energy performance of the Mistral 
towers after energy retrofitting. 
 

Thermal insulation of building envelope 
 

Unit 

Wall External insulation – 16cm of stone wool 
Conservation of exterior walls with insulated metal cladding 

Up = 0,206 W/m².K 

Roof Insulation with 14 or 16 cm of polyurethane  Up = 0,130 W/m².K 

Floor Insulation with 11,5 cm of stone wool Up = 0,391 to 
0,358 W/m².K 

Windows New aluminium joinery (living room) or PVC (other rooms) 
Double glazing, manual rolling shutters 
External adjustable venetian blinds (in loggias only) 

Uw = 1,5 W/m².K 

 Ubat = 1,395 W/m².K 

 
« Ubat » is the thermal heat transfer coefficient of the building. 
 
 

Heating system – Domestic hot water (DHW) – Ventilation – Other 
measures 
 

Unit 
kWhep/m²SHON.yr 

Heating 
system 

Already connected to the district heating network (DHN) 
Improvement of regulation (power reduction) and distribution 
network (replacement of circulators) 
Pipe sludge removal 
Radiators replacement, installation of thermostatic valves 

33,5 
0,6 (auxiliaries) 

DHW Connected to sub-station of DHN – no changes 18,8 

Ventilation Replacement by a controlled mechanical ventilation (humidity 
sensitive ventilation - Hygro B type) 

2,5 

Lighting Replacement by LED lighting in common areas  5,2 

Other 
measures 

Replacement of dwellings landing doors 
Refurbishment of common areas: painting (walls, ceilings), 
flooring, doors, stairs, new lift adapted to wheelchairs, new 
signage 

 

 Cep = 60,6 

 
“CEP” means Primary Energy Consumption for heating and cooling, DHW production, ventilation, 
lighting and auxiliaries of a housing unit. To be eligible to the French “BBC Renovation” label, CEP 
must be inferior or equivalent to 80 kWhep/m²/yr. This target can vary depending on climate zone 
and altitude8. 
 
 
 
 
 

                                                           
8 More information on the French BBC Renovation label: https://www.effinergie.org/web/les-labels-

effinergie/effinergie-renovation (in French) 

https://www.effinergie.org/web/les-labels-effinergie/effinergie-renovation
https://www.effinergie.org/web/les-labels-effinergie/effinergie-renovation
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Figure 11 Mistral towers energy label: from D to B 

 
 

 

The social housing company ACTIS had decided to apply a mechanism of financial participation 
towards tenants of Mistral towers, called “contribution to charges savings sharing”. According to the 
principle of energy saving sharing, the financial contribution can be requested as soon as the 
retrofitting is completed, but must respect specific conditions: 

 Tenant is a direct retrofitting beneficiary; 

 Works implementation is justified to tenant; 

 A set of works has been executed in the dwelling, or the dwelling reaches a minimal energy 
performance after renovation. 

 
Tenant payment is conducted under rent receipt, clearly identified and also known as “third line of 
rent receipt”. This is a flat rate that cannot be revised nor exceeds 15 years. Private and social lessors 
can make use of this legal mechanism9. 
 
ACTIS plans to implement this financial contribution in 2020 after a negotiation phase with the 
tenants’ association. Pedagogy with regard to energy performance targets is a prerequisite. A close 
energy performance monitoring is also required for that purpose. 
 
 

 

In total, the estimated global cost price of Mistral towers refurbishment is 11 660 k€ (incl. VAT): 
price of works is 7 797 k€ (excluding VAT) that includes the building itself and the outdoor residential 
landscaping. Applied to heated surface, this “works only” cost is 375 €/m² (20 752 m² retrofitted). 
This result per m² should be consider with caution because it includes costs that are not energy 
improvement related, such as asbestos removal, painting, flooring, outdoor works, etc. The financial 
report to be established few months after the reception of works is the unique document that can 
give a clear understanding of real costs of the project. 
  

                                                           
9
 Legal references: Law of 06/07/1989 to improve rental relations (article 23-1), Law of 25/03/2009 of 

mobilisation for housing and fight against exclusion (article 119), decrees and orders of 23/11/2009. 
Source: National Agency for Housing Information (ANIL)  
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However, the financing plan based on the estimated global cost price is determined as shown below: 
the Mistral towers retrofitting project is 100% publicly funded. 
 

 
Figure 12 Mistral towers financing plan 

 
The social housing company ACTIS is a Public Office for Habitat (OPH in French). It is the biggest of 
Grenoble area with 28 000 tenants and 12 700 dwellings. In its 2018 budget, 16.1 M€ was allocated 
to renovation. For Mistral towers, ACTIS covers 30% (3.4 M€) of the allocated budget. 
 
Public loans are co-financing 50% of the Mistral project: the National Bank of Territories (Banque des 
territoires – Caisse des Dépôts) provides here 2 long-term loans; one specific for asbestos removal, 
and the other specific for renovation projects (PAM loan10). 
Finally, subsidies are co-financing the 20% remaining budget, with the European Union’s Seventh 
Programme (that granted City-zen project) for the biggest part: 1.037.715,- € as maximum EU 
contribution, that represents 9% of the total budget of Mistral project. The National Urban Renewal 
Agency (ANRU) is the second contributor with subsidies for renovation and “résidentialisation”11 of 
the towers, covering 6% of the total budget. Then, the metropolitan authority Grenoble-Alpes 
Métropole in charge of habitat and housing policies provides a subsidy in addition to the 
Municipality’s one. 
  

                                                           
10 More information (in French): https://www.banquedesterritoires.fr/pret-pam  
11

 “Residentialization” is this approach that consists in giving a private character to the buildings, for example 
by installing gates at the entrance or by creating a garden at the foot of the building, in order to allow its 
inhabitants to take better ownership of the building. 

Subsidies  
2 334 978 €  

20% 

Public 
loans  

5 830 102 €  

50% 

Equity 
capital  

3 495 123 €  

30% 

EU FP7 
City-zen project 

ANRU  

Grenoble Municipality  
Grenoble-Alpes 
Métropole 

https://www.banquedesterritoires.fr/pret-pam
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Figure 13 Mistral towers before retrofitting 

 

    
 

    

Figure 14 Mistral towers 5 months after works started (Oct. 2017)  
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Figure 15 Mistral towers 8 months after works started (City-zen Days site visit, Jan. 2018) 
 

   
 

   

Figure 16 Mistral towers: n°76 and n°72 achieved, completions on-going for n°74 (March 2019) 
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Figure 17 Mistral towers: halls and common areas refurbished (March 2019) 
 

     

Figure 18 Celebration of works end with inhabitants - Tower n°72 (2
nd

 May 2019) 
 

   
 

 
 
 
 

 

Figure 19 Mistral towers: official inauguration (14
th

 June 2019)  
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The renovation project “Clément Bayard” is located at the border of Europole and Berriat 
neighbourhoods, west of Grenoble city centre. Europole is a business district built in the 90’s behind 
the train station with a high density of residential buildings. Rather Berriat is a former working-class 
district of the industrial era with an active community life and shops. The building is close to all 
amenities and only 400m far from the train station. 
 
Clément Bayard is a corner-building erected in 1988. It has 52 dwellings with 105 tenants in total. The 
building is 5 floors high (with garage basement) divided in 2 parts, one oriented North-South along 
Adrien Ricard Street and the other one East-West along Vercors Street. 3595 m² were retrofitted in 
an occupied site (tenants stayed in their home during works). The owner is the semi-public company 
“Grenoble Habitat”, a major stakeholder of Grenoble real estate sector. The project was identified 
through its property renovation plan.  
 

    
 

    

Figure 20 Clément Bayard building: map location and pictures before renovation 
 

 

As a 30 years anniversary present, a deep renovation of Clément Bayard building was conducted with 
subsidy from the City-zen project. Aesthetics improvement is as noticeable as energy measures. The 
following tables describe technical measures and estimated energy performance after energy 
retrofitting. 
 

Thermal insulation of building envelope 
 

Unit 

Wall External insulation – 14cm of stone wool Up = 0,16 W/m².K 
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Conservation of concrete walls (with 9 cm indoor insulation) 

Roof Insulation with 40cm of sprayed stone wool  Up = 0,10 W/m².K 

Floor Replacement of floors above garages with 16 cm of sprayed 
mineral fiber 

Up = 0,25 W/m².K 

Windows New efficient PVC joinery with double glazing 
Manual rolling shutters 

Uw ≤ 1,4 W/m².K 

 Ubat = 0,59 W/m².K 

 
« Ubat » is the thermal heat transfer coefficient of the building. 
 

Heating system – Domestic hot water (DHW) – Ventilation – Other 
measures 
 

Unit 
kWhep/m²SHON.yr 

Heating 
system 

Already connected to the district heating network (DHN) 
Installation of new equipment (circulators, sub-station 
regulator), improvement of regulation (at dwelling scale) 
and distribution network, pipe sludge removal 
Installation of thermostatic valves on radiators 

8,7 

DHW Removal of electric water heater in dwelling 
Creation of a collective distribution network connected on the 
centralized heating production 

28,9 

Ventilation Replacement of the controlled mechanical ventilation by a 
humidity sensitive ventilation (Hygro B type) 

1,5 

Lighting Replacement by LED lighting with presence detector in 
common areas  

8,6 (auxiliaries 
included) 

Other 
measures 

Opportunity for tenants to choose indoor works (“à la carte”) 
such as kitchen or bathroom refurbishment 
Refurbishment of common areas: painting, flooring 
Safety improvement of electric systems in dwelling 
Green construction site Charter signed by contractors  

 

 Cep = 47,7 

 
“CEP” means Primary Energy Consumption for heating and cooling, DHW production, ventilation, 
lighting and auxiliaries of a housing unit. To be eligible to the French “BBC Renovation” label, CEP 
must be inferior or equivalent to 80 kWhep/m²/yr. This target can vary depending on climate zone 
and altitude. 
 

 

 
Figure 21 Clément Bayard energy label: from D to A  Energy intensive housing 
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Grenoble Habitat housing company has decided not to increase rents for both of renovation projects 
Clément Bayard and 6 Nursery Street. The financial gain on energy bills’ tenants has not been 
estimated by Grenoble Habitat. However, the monitoring campaign after renovation, entrusted to 
Grenoble’s Local and Climate Energy Agency (ALEC), will provide this information to the housing 
company afterwards. 
 

 

In total, the estimated global cost price of Clément Bayard refurbishment is 1.799,5 k€ (incl. VAT): 
price of works is 1.439,2 k€ (excluding VAT) that includes costs for carpentry, facade, insulation, 
joinery, painting, flooring, heating and ventilation systems, plumbing and electricity. Applied to 
heated surface, this “works only” cost is 389 €/m² (3 695 m² retrofitted). This result per m² should be 
consider with caution because it includes costs that are not energy improvement related, such as 
painting, flooring, etc. 
 

 
Figure 22 Clément Bayard financing plan 

 
Grenoble Habitat is involved in real estate and housing activities in Grenoble area since 1966. It is a 
semi-public company with a share ownership mostly composted of public institutions such as 
Grenoble Municipality (51%) and Caisse des dépôts, and of private shareholder such as a regional 
bank (Caisse d’épargne Rhône-Alpes). In 2018, the company owned a rental housing stock of 4 242 
dwellings. For Clément Bayard project, Grenoble Habitat supports 26% of the investment cost which 
is equivalent to subsidies part. The remaining half of the budget is covered by an interest-free eco-
loan. 
The focus on subsidies highlights the major role played by the City-zen grant, up to 35%, followed by 
the Departmental Council, the metropolitan authority and the Grenoble Municipality. 
  

Subsidies  
444 800 €  

26% 

Eco-loan 
832 000 €  

48% 

Equity 
capital  

450 100 €  

26% 
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Figure 23 Clément Bayard building: before renovation 
 

   

Figure 24 Retrofitting works started (Vercors 
Street) – December 2017 
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Figure 25 Works in progress (to Adrien Ricard Street) - November 2018 

 

    
 

 
Figure 26 Ongoing works on West façade and achievement of the South facade – February 2019 
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Figure 27 Focus on West façade works – March/April 2019 

 

   
 

   
Figure 28 Clément Bayard building after retrofitting – July 2019 
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In the heart of the lively and popular district of Saint-Bruno, the narrow Nursery Street is located a 
few steps from a large daily market and the tram stop, 2 minutes only from Grenoble train station. 
Built in 1920, the building consists of 5 dwellings for 10 inhabitants. It is 3-floors high and 262 m² to 
refurbish. Works occurred in occupied site: the cooperation of tenants was necessary but not easy to 
obtain. The socio-economic context was difficult which also impacted the social monitoring activities 
scheduled within City-zen: for example, the focus groups and workshops initially planned towards 
the tenants were organized at neighbourhood scale instead of building scale12. 
 
Property of the local housing company Grenoble Habitat, the building was renovated in order to 
improve the energy performance as much as the comfort of the tenants. 
 

    
Figure 29 Map location and picture of building surroundings (back of the building in the circle) 

 
Finally, its initial heritage value was fully revisited by the architect in charge of the project. The 
complete makeover is noticeable: a renovation project can be also the result of a strong aesthetic 
renewal. 
 

    
Figure 30 The heritage value building before and after works, 6 Nursery Street 

  

                                                           
12

 More information on City-zen report D8.3 Societal monitoring in Grenoble 



City-zen – GA n° 608702   

DELIVERABLE D6.2 | PU public 
p. 27 

 

Before energy retrofit, the 6 Nursery Street building was part of the worst energy-intensive housing 
category, classified as “G” in the European energy label, with energy consumption above 
450 kWh/m²/yr. The following tables describe technical measures and estimated energy 
performance after energy retrofitting. 
 

Thermal insulation of building envelope 
 

Unit 

Wall External insulation – 20 cm of mineral wool 
Conservation of concrete walls (with 9 cm indoor insulation) 

Up = 0,19 W/m².K 

Roof Insulation unrolled on attic floor - 30cm of glass wool in 2 
crossed layers 

Up = 0,11 W/m².K 

Floor 14 cm of sprayed insulation Up = 0,27 W/m².K 

Windows New efficient wood joinery with double glazing 
Electric rolling shutters 

Uw ≤ 1,5 W/m².K 

 Ubat = 0,599 W/m²/K 

 

« Ubat » is the thermal heat transfer coefficient of the building. 
 

Heating system – Domestic hot water (DHW) – Ventilation – Other 
measures 
 

Unit 
kWhep/m²SHON.yr 

Heating 
system 

Replacement of individual gas boilers by condensing boilers 
Installation of room thermostat in each apartment 

52,4 

DHW See heating system section 39,1 

Ventilation Replacement of the controlled mechanical ventilation by a 
humidity sensitive ventilation (Hygro B type) 

11,1 

Lighting Replacement by LED lighting with presence detector in 
common areas  

7,8 (auxiliaries 
included) 

Other 
measures 

Refurbishment of common areas: painting, flooring 
Safety improvement of electric and gas systems in dwelling 
Green construction site Charter signed by contractors  

 

 Cep = 91,6 

 

“CEP” means Primary Energy Consumption for heating and cooling, DHW production, ventilation, 
lighting and auxiliaries of a housing unit. To be eligible to the French “BBC Renovation” label, CEP 
must be inferior or equivalent to 80 kWhep/m²/yr. This target can vary depending on climate zone 
and altitude. 
 

     
Energy intensive housing 
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Figure 31 Divide by 5 Nursery building’s energy 
consumption 
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Energy improvement of Nursery project is notable: energy consumption should be divided by 5 after 
retrofitting (from 560 kWh/m²/yr to 112 kWh/m²/yr). Works on insulation, joineries, ventilation, 
condensing boilers installation are key factors of energy efficiency. 
 
Unfortunately, the preliminary study for solar energy implementation on the building was not 
conclusive: the roof is orientated East/West with higher surrounded buildings that prevent a minimal 
solar exposure. Urban district heating network connection (fueled by 72% green energy) was also not 
possible in the area of Grenoble. Finally, this is the only project in Grenoble within the City-zen 
programme that cannot benefit from RES. 
 

 

As for Clément Bayard, the social housing company Grenoble Habitat has decided not to increase any 
rents to tenants (refers to 2.3.3). 
 

 

In total, the global cost price of 6 Nursery Street building refurbishment is 337 239 € (incl. VAT): 
price of works is 235 645 € (excluding VAT) that includes costs for carpentry, facade, insulation, 
joinery, painting, flooring, heating and ventilation systems, plumbing and electricity. Applied to 
heated surface, this “works only” cost is 899 €/m² (262 m² retrofitted). This result per m² should be 
consider with caution because it includes costs that are not energy improvement related, such as 
painting, flooring, etc. 
 

 
Figure 32 Nursery Street building financing plan 

 
For Nursery Street project, Grenoble Habitat supports 24% of the investment cost which is twice the 
subsidies contribution. The remaining part of the budget (64%) is covered by public loans at the 
National Bank of Territories: first one is a specific loan to renovation projects (PAM loan), second one 
is an interest-free eco-loan. 

Subsidies  
42 600 €  

12% 

Public 
loans 

218 200 €  

64% 

Equity 
capital  
80 600 €  

24% 

Grenoble-Alpes 
Métropole 

42% 

Grenoble 
Municipality 

28% 

EU FP7  
City-zen Project 

31% 
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The focus on subsidies shows City-zen EU funding with a second role to play (31%) behind the 
contribution of the metropolitan authority (42%), followed by the the Grenoble Municipality. 
For more information about Grenoble Habitat, refer to section 2.3.4. 
 

 

 

 
Figure 33 Internal works have started at 6 Nursery Street – October 2017 

 

   
Figure 34 Ongoing works with new insulation on facade – March 2018 
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Figure 35 Nursery Street building after renovation – July 2018 
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The renovation project Résidence 114 is located in South Grenoble, at the junction of Teisseire and 
Malherbe neighbourhoods. Numerous local shops and public services make this popular place a lively 
area, as well as well connected to public transport network.  
 
The building was built in 1960, is 4 floors high and has 24 dwellings splitted into 3 entrances 
totalizing 1852m² to retrofit. Shops occupy the bottom of the building and are not directly concerned 
by the renovation works. Only 3 dwellings were occupied during works: households were relocated 
in the same building (in a different entrance). Around 44 inhabitants now live in the Résidence 114. 
 
Initially privately owned, the social housing company Pluralis (Société d’habitation des Alpes-Pluralis) 
acquired the building in 2014 within a specific approach of “housing conservation”. In accordance 
with local authorities, the struggling condominium building was acquired by Pluralis to be fully 
retrofitted. Before works, the building was known as “Le Grivolay”. After renovation, it was named 
“Résidence 114”. 
 

   
Figure 36 Location of Résidence 114 

 

   
Figure 37 Le Grivolay building before and Résidence 114 after retrofitting 

 
This project was the latest to join the City-zen programme in 2016: its renovation plan was already 
well defined and works just started when the call for interest was launched to find last candidates in 
Grenoble. To be selected, Pluralis decided to improve the net energy use of the building by installing 
a solar plant on the roof and deploying monitoring devices to help tenants to save energy. These 
extra measures allowed compliance with the City-zen requirements.  
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Before energy retrofit, Résidence 114 was classified “E” into the European energy label, with energy 
consumption by 328kWh/m²/yr. Following tables describe technical measures and estimated energy 
performance after energy retrofitting. 
 

Thermal insulation of building envelope 
 

Unit 

Wall External insulation – 14 cm of polystyrene Th35 type 
Conservation of internal lining brick 

Up = 0,249 W/m².K 

Roof Existing insulation estimated to 10 cm of polystyrene Th40 
type. 

Up = 0,379 W/m².K 

Floor Floor above shops not insulated Up = 0,688 W/m².K 

Windows New PVC joinery with double glazing Uw = 1,4 W/m².K 

 Ubat = 0,979 W/m².K 

 

« Ubat » is the thermal heat transfer coefficient of the building. 
 

Heating system – Domestic hot water (DHW) – Ventilation – Other 
measures 
 

Unit 
kWhep/m²SHON.yr 

Heating 
system 

Replacement of individual gas boilers by condensing boilers 
Installation of room thermostat in each apartment and 
thermostatic valves on radiators 

50 

DHW Couplet to heating system by micro accumulation 23,5 

Ventilation No change, single-flow system (Hygro B type) 11,1 

Lighting Replacement by LED lighting with presence detector in 
common areas  
General switch installation in dwellings and LED lighting 

7,5  
4,8 (auxiliaries) 

Other 
measures 

47 m² of PV cells 
Refurbishment of common areas: painting (low emissions 
standard), flooring (no phthalate), drain columns refection 
Safety improvement of electric system 
Refurbishment of dwellings (walls, floors, bathrooms) 
Smart management solution for energy savings installed in 
dwellings (Eco Touch by OGGA) and smart shower tap for 
water savings (Hydrao) 
Waste sorting of retrofitting works 

8,4 

 Cep = 77,4 

 

“CEP” means Primary Energy Consumption for heating and cooling, DHW production, ventilation, 
lighting and auxiliaries of a housing unit. To be eligible to the French “BBC Renovation” label, CEP 
must be inferior or equivalent to 80 kWhep/m²/yr. This target can vary depending on climate zone 
and altitude. 
 
The PV plant was installed on the roof of the building in April 2019. It produces electricity which is for 
self-consumption for common areas needs and the surplus is sold to the grid. Without this solar 
plant, the building did not have any RES contribution because the building is not connected on the 
urban district heating network of Grenoble. 
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Pluralis housing company has decided not to apply the “contribution to charges savings sharing” to 
tenants. Furthermore, only three households lived in the building before its retrofit: the financial gain 
on their energy bills will be established related to the monitoring that is on-going. 
 
Two specific measures have been deployed to improve energy and water savings for tenants. Based 
on nudge principle, a smart management device is connected on individual meter: this is a “life 
habits learning tool to anticipate energy needs”. This product (Eco Touch by OGGA) is developed and 
commercialized by a French start-up based in Lyon. 
 

 
Figure 39 A nudge deployed for tenants’ energy savings 

 
The second product is a smart shower tap installed in order to encourage water savings. Pluralis 
experiments both nudges for the first time. 
 

 
Figure 40 A nudge deployed for tenants’ energy savings 
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In total, the global cost price of Pluralis’ building refurbishment is 3 546 900 € (incl. VAT): price of 
works is 1 502 000 € (excluding VAT) that includes costs for carpentry, facade, sealing, joinery, 
painting, flooring, ceiling, insulation, heating and ventilation systems, plumbing and electricity. 
Applied to heated surface, this “works only” cost is 949 €/m² (1 852 m² retrofitted). This result per m² 
should be consider with caution because it includes costs that are not energy improvement related, 
such as painting, flooring, etc. Furthermore, compared to other projects, dwellings of Résidence 114 
had been fully refurbished (including new bathrooms). 
 

 
Figure 41 Résidence 114 building financing plan 

 
 
For Résidence 114 project, Pluralis supports 27% of the investment cost whereas the subsidies rate is 
low with 15%. The remaining part of the budget (58%) is covered by a public loan at the National 
Bank of Territories and a second one at Alliance organization. 
The focus on subsidies shows the important role played by the metropolitan authority because the 
building was under a specific public policy of “housing conservation”. City-zen EU funding is a third 
contributor (17%) after the French State. 
 
Pluralis is under the social branch of a larger but local real estate group “Groupe Procivis Alpes 
Dauphiné”. Its activities are mainly located in Isère Department (county scale). Pluralis manages 
around 12 000 dwellings in housing stock and shows public bodies as shareholders. 
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Figure 42 Résidence 114 (Le Grivolay) before retrofitting 

 

 
Figure 43 Résidence 114 during retrofitting (March 2017) 

 

 
Figure 44 Résidence 114 after retrofitting (October 2017) 
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Figure 45 Indoor refurbishment (2 different entrances) 

 

   
Figure 46 Start of the installation of the solar PV plant (end of March 2017) 

 

 
Figure 47 PV plant on Résidence 114 (May 2019) 

 
 



City-zen – GA n° 608702   

DELIVERABLE D6.2 | PU public 
p. 37 

 

In Grenoble, the City-zen project allowed the retrofitting of 26 464 m² in social housing: it is about 
280 dwellings that host 584 inhabitants. Most of those are family dwellings, located in different 
popular neighbourhoods of the city. 
 
The Municipality of Grenoble was in charge of the recruitment of eligible projects, in close 
partnership with its housing department. This was a long and difficult process that required to 
enlarge the initial research perimeter, from Presqu’ile eco-district to the whole city. A last call for 
interest launched in spring 2016 allowed finding one more eligible project. Issues to overcome were 
the energy targets but mostly the City-zen project timeframe. Finally, 3 local social housing 
companies were involved with 4 retrofitting projects: 

 The ‘3 Mistral towers’ by ACTIS 

 The ‘Clément Bayard’ building and ‘6 Nursery Street’ by GRENOBLE HABITAT 

 The ‘Résidence 114’ by PLURALIS 
 
If only one output for each project should be selected, this could give the following overview: 

 The Mistral towers’ retrofitting was part of a wider urban renewal project of a priority 
neighbourhood. Even though social and economic difficulties are not solved by the energy 
retrofit, the new look of the towers and the quality improvement matter for inhabitants. 
 

 At Clément Bayard building, the complete retrofit allowed to target the top step of the 
European energy label. Moreover, internal improvements of the dwellings such as new kitchen 
or bathroom were options offered to inhabitants. 
 

 The small heritage building of Nursery Street built in 1920 was part of the worst-intensive 
housing category (G in the European energy label – over 450 kWh/m².yr). The architect fully 
revisited the initial heritage value and the complete makeover is noticeable. 
 

 Finally, the Résidence 114 was the last building to join the City-zen programme. Because the 
initial retrofitting project did not proposed renewable energy contribution, the social housing 
company decided to add a self-consumed pv plant on the roof to comply with the City-zen 
requirements. 

 
In Grenoble metropolis, several public policies have been focused on retrofitting of existing housing 
stock (230 000 units in 2015) for many years. As shown within City-zen, the focus was put on two 
main features to massify housing retrofitting: first is the apartment type, because it covers 78% of 
the housing stock, second is the social housing type that is 23% of the total amount of housing units. 
As a consequence, projects turn to be less and less easy to conduct in Grenoble. And the leitmotif 
“go retrofit everywhere for everybody” of local elected representatives reinforces the challenge. 
Energy intensive housing which is located in priority areas present two cumulated issues. To meet 
this challenge, social housing companies still need to be supported by public policies and grants. 
 



City-zen – GA n° 608702   

DELIVERABLE D6.2 | PU public 
p. 38 

In terms of dissemination activities, the three social landlords are major local housing stakeholders 
(ACTIS is the biggest of Grenoble Metropolis). Thanks to an active local network (called ‘Absise’), they 
can share their experience widely with their peers. The Municipality has already planned the 
organization of a dedicated workshop in spring 2020 for that purpose. All City-zen’s channels have 
also been exploited: articles on the website, newsletter, events (City-zen Days in Grenoble and 
Amsterdam, and Closing Event in Brussels). Relevant data are also available on the EU portal ‘Smart 
Cities Information System’. 
 

 

Refurbishment works occurred from June 2016 to July 2019 with numerous delays due to defaulting 
building contractors, sparsely cooperating tenants, work site damages and/or drug dealer attacks. In 
average, 16 months of works were required: 10 months for Nursery St. building as a minimum, 21 for 
Clément Bayard as a maximum. Works occurred in occupied sites which was an added difficulty for 
both workers and tenants (except in Résidence 114 where the 3 households were moved). The 
preparatory phase before start of retrofitting is crucial: the tenants must be better prepared for the 
nuisances of the site, and the social landlords must plan a schedule that leaves even more room for 
unforeseen events. 
 

Regarding social impacts, activities conducted under City-zen’s social monitoring (WP8) were strongly 
appreciated by all stakeholders. The obviousness of social approach applied to retrofitting projects 
must be considered as a key success factor, especially within the social housing where tenants are 
not works’ decision makers. Regular information and pedagogy are really necessary before, during 
and after works, also to achieve the expected energy targets in a long-term perspective and to avoid 
a rebound effect of energy consumptions. Grenoble’s projects confirm the predominant role to play 
of social innovation in the coming years, in order to accelerate and to enlarge energy transition. 
 

The retrofitting panel offers a various housing typology: high-towers built in 70’, a corner-building of 
the 90’, a pre-war building with heritage value and a mid-sized building of the 60’. All projects were 
led and conducted by professionals of the building sector. Also, these high performance retrofitting 
projects were not their first trials, except for Grenoble Habitat that did not benefit from previous 
experiences. For the local community of housing professionals, the positive impact will become 
tangible after the City-zen project itself. 
 

For every project, the energy retrofitting has required works on insulation, heating and ventilation 
systems, new joineries and efficient windows. Technical approaches and methods applied illustrate 
the complexity of thermal renovation. Although the replicability is sought by real estate owners 
because of financial interest, a case-by-case approach is required to meet energy performance as 
better living conditions for inhabitants, in a constraining legal context. For all projects, the looks also 
improved significantly: this have a positive impact on the tenants themselves (self-esteem) and more 
broadly, this is good for the whole neighbourhood. 
 

Regarding energy consumption, expected energy savings are substantial:  

 2 retrofitted buildings should consume less than 150 kWh/m²/yr (letter C of the European 
energy label): Résidence 114 with 104 kWh/m²/yr and Nursery St. with 112 kWh/m²/yr 

 Clément Bayard is particularly efficient to reach the top step of the label with 49€ kWh/m²/yr 

 In order of energy savings compared to their situation before retrofitting:  
o Nursery St. should divide by 5 its energy consumption (4 steps climbed in the label); 
o Clément Bayard by 4,6 (3 steps climbed); 
o Résidence 114 by 3 (2 steps climbed); 
o Mistral towers by 1,7 (2 steps climbed). 
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Regarding renewable energy contribution, Grenoble’s projects are not as much remarkable. Mistral 
towers and Clément Bayard buildings are connected on the urban district heating network that 
provides heat from 72% of RES and recovery energy (mainly waste incineration and local wood). Only 
Pluralis with Résidence 114 deployed an effort with the pv plant installation. By contrast, the Nursery 
St. building does not have the chance neither to be connected to the DHN nor to present an 
interesting roof for solar production. 
 

All buildings have fully refurbished common areas, and sometimes dwellings were also improved. For 
financial reasons, but also complexity reason (works in occupied site), the improvement of the 
dwellings is still hard to integrate to a full energy retrofitting project. However, this is a strong 
element to demonstrate that energy transition contribute to a better quality of life. 
 

Even with the 9 months extension of the City-zen project duration, a solid analysis of energy 
performance achieved after works is not yet possible. However, Grenoble local energy and climate 
agency (ALEC) with the housing companies will continue the monitoring follow-up in 2020. 
 

Finally about financials data, a special attention must be paid to interpretations and comparisons. An 
in-depth and specific analysis is required to draw conclusions about the cost-effectiveness or the 
duration of the return on investment of the retrofitted projects achieved in Grenoble. This is out of 
the scope of this report but these interesting questions will be addressed in light of the monitoring. 
This extra time for monitoring will allow taking into account the real energy consumption data. 
Moreover, financial conclusions are important inputs for social housing companies and local 
politicians in the first instance, experts of the energy sector and decision makers in general. 
Following data are relevant information for such kind of analysis. 
 
Regarding the cost of retrofitting works (which is part of the project’s global cost price that also 
includes fees, insurances, etc.), two trends can be observed: 

 A similar works cost of ≈ 380 €/m² (VAT excl.) for Mistral towers and Clément Bayard 

 A similar works cost of ≈ 900-950 €/m² (VAT excl.) for Nursery St. and Résidence 114 
 

Two factors can explain the difference between the 2 groups: firstly, Nursery building is very small (5 
dwellings) so it is logical to have a retrofitting cost per m² higher, secondly, Résidence 114 was the 
only project to fully refurbish the dwellings (with only 3 households to move during works out of 24 
dwellings). Again, explanations must be confirmed with an in-depth analysis. Also, it is important to 
note that this works cost is not the ‘exclusive energy-related costs’ because it could cover costs of 
indoor refurbishment (flooring, painting) and new equipment (kitchen, bathroom, letter boxes …).  

To conclude with the co-financing breakdown, 4 aspects can be explored with following general 
findings: 

 In average, the equity capital share is 26,75% of the global cost price: all projects are 
between 24% and 30% of equity capital share. 

 Public loans are the main share of the global cost price, representing 55% in average (48% as 
a minimum for Clément Bayard, 64% as a maximum for Nursery Street). 

 2 groups can be distinguished for the subsidies share: 
o 12% and 15% of subsidies for Nursery Street and Résidence 114; 
o Whereas 20% and 26% of subsidies for Mistral towers and Clément Bayard. 

 The focus on the subsidies breakdown shows that the EU grant allocated through City-zen 
project is a major contribution for all buildings except Résidence 114: 

o EU grant is the biggest subsidy of Mistral towers (45%) and Clément Bayard (35%). 
o EU grant covers 1/3 of subsidies of Nursery St. and Clément Bayard . 
o EU grant is not a major contribution only for Résidence 114 (14%). 
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ALEC Local Energy and Climate Agency of Grenoble Metropolis 
Cep Primary Energy Consumption 
DHW Domestic Hot Water 
DHN District Heating Network 
PV Photovoltaic panel 
RES Renewable Energy Sources 
Ubat Thermal heat transfer coefficient of the building 
VAT Value Added Tax 
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