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Intro

The most famous sentence in building science

[source: Geske, Energy Economics, 2022]

[source: Li et al, Energy, 2021]

[source: Hernandez-Cruz et al, 
Energy & Buildings, 2023]



Context

Italian buildings in numbers
On average, residential 
buildings account for 
approximately 80% of the 
national building stock.

The building stock consists of 
approx. 12 million buildings, 
reaching more than 24 million 
residential units. (ISTAT 2011)

Among those, 836 000 belong to 
the public housing stock (approx. 
3.5%).



Context

Italian buildings in numbers

Most buildings (approx. 
85%) was built before 

Legge 10/1991 (ISTAT 
2011).



Context

Energy efficiency in buildings: controversial policies?

[source: www.ilgazzettino.it, Feb 2023]



Objectives

The main objective is to develop a tool to help evaluate building-related 
energy policy choices on a national level.

Research questions
• How much do residential buildings contribute to the 

national energy consumptions and emissions?

• To what extent will climate change and user habits 
affect such energy consumption and emissions?

• To what extent do current and future energy policies 
(e.g., different incentives on building retrofits) help 
reduce such energy consumption and emissions and 
achieve energy efficiency targets? 



Methods

A physics-based, bottom-up modelling approach



Methods

A physics-based, bottom-up modelling approach

A survey from ISTAT on a representative sample of more than 54.000 «families» 
distributed among regions according to the population.



Methods

A physics-based, bottom-up modelling approach



Methods

A physics-based, bottom-up modelling approach

5R1C Model from ISO 13790: (a) representation of the building’s energy balance, (b) equivalent thermal 
network based on the electrical analogy [source: Prataviera et al, 2020]



Preliminary results Energy end use for space heating, cooling, DHW, 
cooking, lighting, other electrical appliances



Preliminary results Energy consumption from different energy 
carriers



A note

GHG and pollutant emissions: why are both time and space important?
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[source: Electricity Maps, 2023]



Expected results

Impact of climate change

[source: Gaudino F., 2023]



Expected results

Impact of energy retrofit policies
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Expected results

Impact of user habits

[source: Staffel et al , Nature Energy, 2023]



Thank you for your 
attention!

Contact

jacopo.vivian@unipd.it
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