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RenoZEB Project in a nutshell

Accelerating nearly zero energy renovation for buildings and 
neighbourhoods

• Main project goal: unlocking the nZEB renovation market and and
develop a new systemic approach to retrofitting that will include 
innovative components, processes and decision-making 
methodologies to guide all value-chain actors in the nZEB building 
renovation process

• Start date: 01/10/2017

• End date: 31/09/2021

• Project Coordinator:

• EU funding: € 6 822 601,50
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Are you ready for a live poll?
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RenoZEB solutions – “Plug and play” facade

The main element developed within RenoZEB is an industrialized Plug-and-Play ventilated 
facade system able to integrate different technological elements:

• Prefabricated window module and roller shutter
• Multifunctional insulation boards
• Ventilation units with heat recovery
• Building Integrated Photovoltaics (BIPV) and batteries
• Building Integrated Solar Thermal Systems (BIST)
• Intelligent façade controller (integrated sensors and façade controller)
• Mini Heat Pumps
• ….
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RenoZEB solutions – Complementary services

In addition to the facade system, the project has developed a several additional services for retrofitting planning based on the
RenoZEB facade.  Mainly:

• A cloud collaboration platform integrated with a set of decision-making tools, which will support the different actors 
in the renovation process

• An easy-to-use BIM configurator for RENOZEB solution, for the easy application of RenoZEB modules on existing 
facades and the definition of models ready to be imported from energy simulation software (Cypetherm)
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RenoZEB's ambition - Strengths and weaknesses 

The RenoZEB's goal is to develop a product

✓ (1) enabling the conversion of existing buildings into NZEB buildings,

✓ (2) minimizing the user disturbance and
✓ (3) allowing the complete renovation of the envelope, in the shortest time possible, without interruption of

the building's activities

Compared to traditional solutions, additional advantages achieved through the adoption of a sophisticated 
industrialized façade system are: 

• Lower maintenance costs over time
• Radical revamping of the aesthetic appearance of the building
• Self-production of heat and electricity (photovoltaic panels and solar collectors applied on the façade)
• Improvement of internal thermal comfort through the use of Intelligent façade controller 
• Natural internal cooling and better air quality achieved through integrated ventilation systems

Drawback: higher implementation costs
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The importance of the Property Value for RenoZEB (but not only)

Typically, an energy refurbishment investment is evaluated by just considering:

✓ (1) The energy benefits (savings)

✓ (2) Tax benefits (if there are any).

Where:
• 𝐶𝑔 is the global cost
• 𝜏 is the appropriate period over which cash flows are considered 
• 𝑟 is the discount rate
• 𝐼0 is the initial investment cost for the energy efficiency measures
• 𝐶𝐹(𝑖) are the cash flows at the i-th year and include the Property 

Value Increase due to RenoZEB at the end of the calculation period
• 𝑅𝑑(𝑖) is the discount factor for year i based on discount rate 𝑟 to be 

calculated
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Are you ready for a live poll?
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The Hedonic Price Criterion – Property Value assessment

Methodology
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Where:

• P/SQM is the asking selling price per unit area

• X is a set of i physical INTERNAL characteristics of the building and the apartment (architectural variables)

• Y is a set of j EXTERNAL characteristics related to the context where the apartment is located (special variables)

• βs are the coefficients for each of the variables expressed as unit price semi-elasticities 

• ε is the error term

Database built by merging data from Casa.it and OpenStreetMap
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The Hedonic Price Criterion – Property Value assessment

Data

Database for the city of Turin (Northern Italy)

Initial dataset: 6039 ads. 
Dataset after cleaning: 2100 ads
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The Hedonic Price Criterion – Property Value assessment

Data
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The Hedonic Price Criterion – Property Value assessment

Results βs ln  
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• With a 100 sqm surface area and 5 rooms (arbitrary choice)
• Apartment block
• With poor energy performance (G category)
• Built between 1950 and 1990
• Without air conditioning system
• In a poor state of maintenance
• Characterized by a frame construction typology, with external 

hollow walls brick masonry.

RenoZEB's impact on Property Value

• TYPICAL Intervention: Facades only →minimize the level of intrusiveness for people living in the apartment
• FULL Intervention:  façade renewal is a driver for the refurbishment of interior spaces →maximize property value increase  

Intervention scenarios and the reference building
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RenoZEB's impact on Property Value

Variable Coefficent
Intercept 7.382292

ENERGY_CATEGORY[T.B] -0.071751

ENERGY_CATEGORY[T.C] -0.137625

ENERGY_CATEGORY[T.D] -0.198273

ENERGY_CATEGORY[T.E] -0.208685

ENERGY_CATEGORY[T.F] -0.235822

ENERGY_CATEGORY[T.G] -0.228333

Air Conditioning System[T.1] 0.068893

Heating System[T.1] -0.040042

Condizions[T.Bad] -0.109989

Condizions[T.Excellent] 0.108765

Constr_period[T.90s] 0.066985

Constr_period[T.Early2000] 0.156181

Constr_period[T.Newest] 0.166136

Constr_period[T.Postwar] -0.052548

Constr_period[T.Vintage] 0.034795

Box[T.1] 0.035582

Park space[T.1] 0.061217

Terrace[T.1] 0.059516

Balcony[T.1] -0.015853

Basament [T.1] -0.042555

Elevator [T.1] 0.177056

Garden [T.1] -0.006732

Log_sqm -0.027149

N° floor 0.002148

Avg_mq_locale -0.008598

Bathrooms 0.118726

Edu_index 0.126401

Hea_index 0.039753

Oth_index 0.233500

Lei_index -0.009750

RenoZEB benefits TYPICAL Intervention FULL Intervention

Energy Performance Yes Yes

Air Quality Yes Yes

Comfort Yes Yes

Aesthetic impact of the building Yes Yes

Air Conditioning Yes Yes

Better state of mainenance Only external Yes

Increase of total floor Area No Yes

Internal conditions No Yes

Affected by the intervention ?

Context -->

Intervention Scenario -->
Reference 

Scenario

FULL 

Intervention

TYPICAL 

Intervention

Total Sqm 100 104 100

N° of Rooms 5 5 5

Price per sqm 1,784 €               3,578 €               2,482 €               

Price 178,432 €           372,160 €           248,154 €           

Price per sqm - difference Pre/Post 1,794 €               697 €                   

Total Price - difference Pre/Post 193,727 €           69,721 €             

Variable Coefficent
Intercept 7.382292 1 1 1

ENERGY_CATEGORY[T.B] -0.071751 0 0 1

ENERGY_CATEGORY[T.C] -0.137625 0 0 0

ENERGY_CATEGORY[T.D] -0.198273 0 0 0

ENERGY_CATEGORY[T.E] -0.208685 0 0 0

ENERGY_CATEGORY[T.F] -0.235822 0 0 0

ENERGY_CATEGORY[T.G] -0.228333 1 0 0

Air Conditioning System[T.1] 0.068893 0 1 1

Heating System[T.1] -0.040042 1 1 1

Condizions[T.Bad] -0.109989 1 0 1

Condizions[T.Excellent] 0.108765 0 1 0

Constr_period[T.90s] 0.066985 0 0 0

Constr_period[T.Early2000] 0.156181 0 0.9 0.5

Constr_period[T.Newest] 0.166136 0 0 0

Constr_period[T.Postwar] -0.052548 1 0.1 0.5

Constr_period[T.Vintage] 0.034795 0 0 0

Box[T.1] 0.035582 0 0 0

Park space[T.1] 0.061217 1 1 1

Terrace[T.1] 0.059516 0 0 0

Balcony[T.1] -0.015853 1 1 1

Basament [T.1] -0.042555 1 1 1

Elevator [T.1] 0.177056 1 1 1

Garden [T.1] -0.006732 0 0 0

Medium-quality neighbourhood

Log_sqm -0.027149 4.6052 4.6444 4.6052

N° floor 0.002148 2 2 2

Avg_mq_locale -0.008598 20 20.8 20

Bathrooms 0.118726 1 1 1

Edu_index 0.126401 0.75 0.75 0.75

Hea_index 0.039753 1 1 1

Oth_index 0.233500 0.5 0.5 0.5

Lei_index -0.009750 0.5 0.5 0.5

a

c

b

Mapping of the RenoZEB multiple benefits on adopted hedonic price criterion 

Xs, Ys

Up to 39 % in case of TYPICAL Intervention



RENOZEB

Rina Consulting SpA - Enrico Scoditti 

Next steps and future developments

1. Develop more precise hedonic models, reducing multicollinearity and

heteroskedasticity

2. Cross-reference data from multiple Real Estate ads sites to build stronger

databases

3. Monitor ads over time to detect other information (e.g. Time elapsed between

publication and sale)

4. Develop collaborations with Real Estate agencies in order to obtain more

complete and reliable databases

5. Make the most of the potential of OpenStreetMap, developing algorithms

allowing to collect information more accurately
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Ing. Enrico Scoditti

enrico.scoditti@rina.org

Project Website:

https://renozeb.eu/

This project has received funding from the European Union’s Horizon 2020 
research and innovation programme under grant agreement No. 768718. 


