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Residential space heating is an 
energy intensive service accounting 
for 18% of final energy consumption
in Italy.

60% of the residential energy mix is
made of fossil fuels.

Over half of the residential buildings 
were built before the 1970s.



Why a new model for residential space heating?

Because of the considerable length of the 
peninsula, there is a significant variation 
between the climate of the north, attached to 
the European continent, and that of the south, 
surrounded by the Mediterranean. 

Italy is already facing extreme climate change 
events: floods, melting glaciers, fires, extreme 
temperatures, droughts…
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Why a new model for residential space heating?

Where we are: introduction of climate zones
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Data and methodology



D
1401 ≤HDD ≤ 2100

E
2101 ≤HDD ≤ 3000

F
HDD ≥ 3001

Data and methodology: climate zones assessment
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Climate Zones by Heating Degree Days (HDD)

A
HDD ≤ 600

B
601 ≤HDD ≤ 900

C
901 ≤HDD ≤ 1400

The Italian legislation 
(Presidential Decree 412-93) 
has defined 6 climatic zones 
by HHD and therefore 
maximum daily hours and 
annual days of space heating.

TIMES-RSE 
clusters

Description

01 A+B

02 C

03 D

04 E+F



Data and methodology: dimensions and age assessment

TIMES-RSE 
clusters

Cluster description ISTAT classification

01
Big buildings

(> 8 dwellings)
Single family + 

Low-rise buildings

02
Small buildings
(≤ 8 dwellings)

Medium-rise + High rise 
buildings

TIMES-RSE 
clusters

Cluster description

01 Buildings built before 2011 (year of ISTAT census)

02 Renovated buildings + buildings built after 2011

03 Buildings built after 2020 (NZEB) 

Istat buildings and households Census 2011



Climate Dimension Age
TIMES-RSE

code
Stock
2018

Heating demand

Mm2 kWh/m2

AB

Small building
(≤ 8 units)

Old RBLD1O 144 31
Renovated RBLD1R 22 26
NZEB RBLD1N 0 15

Big buildings
(> 8 units)

Old RBLD5O 50 22
Renovated RBLD5R 8 19
NZEB RBLD5N 0 18

C

Small building
(≤ 8 units)

Old RBLD2O 307 60
Renovated RBLD2R 46 50
NZEB RBLD2N 0 30

Big buildings
(> 8 units)

Old RBLD6O 138 45
Renovated RBLD6R 21 38
NZEB RBLD6N 0 23

D

Small building
(≤ 8 units)

Old RBLD3O 367 117
Renovated RBLD3R 55 98
NZEB RBLD3N 0 59

Big buildings
(> 8 units)

Old RBLD7O 221 86
Renovated RBLD7R 33 72
NZEB RBLD7N 0 43

EF

Small building
(≤ 8 units)

Old RBLD4O 666 171
Renovated RBLD4R 100 141
NZEB RBLD4N 0 85

Big buildings
(> 8 units)

Old RBLD8O 337 120
Renovated RBLD8R 51 100
NZEB RBLD8N 0 60

Data and methodology: buildings model



Data and methodology: heating technologies model

Technology Climate zone Building dimension Building age Full load hours

Natural gas 
boiler

AB

Small buildings
(≤ 8 units)

Old 302
Renovated 151
NZEB 251

Big buildings
(> 8 units)

Old 216
Renovated 108
NZEB 180

C

Small buildings
(≤ 8 units)

Old 591
Renovated 296
NZEB 491

Big buildings
(> 8 units)

Old 443
Renovated 221
NZEB 369

D

Small buildings
(≤ 8 units)

Old 1,150
Renovated 575
NZEB 961

Big buildings
(> 8 units)

Old 841
Renovated 420
NZEB 707

EF

Small buildings
(≤ 8 units)

Old 1,671
Renovated 835
NZEB 1,386

Big buildings
(> 8 units)

Old 1,174
Renovated 587
NZEB 981



District heating potential within NECP 2030 targets



RSE worked in collaboration with GSE on the assessment of the national potential development of high-efficiency

cogeneration and district heating and cooling, as requested in the Annex VIII of Directive 2012/27/EU (replaced by

the Regulation 2019/826/EU).

District heating potential within NECP 2030 targets

Assessment of current (2018) heating demand in buildings

(residential and tertiary) by region, heating technology and

energy carrier

Assessment of district heating technical potential by sector,

region, technology and energy carrier

Technical potential used in TIMES-RSE as upper bound to district heating

development in the NECP scenario. The updated scenario is called NECP_new.

The optimal technical and economic development of district

heating is found under the 2030 targets in the NECP_new

scenario.
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District heating potential within NECP 2030 targets

The technical potential for district heating networks 
expansion has been assessed by GSE based on 
buildings location (municipality level), technical and 
feasibility criteria, availability of energy resources 
and local infrastructures.

The potential residential thermal demand that can 
be served by district heating amounts to 37 TWh, 
which is almost 5 times the current levels. The 
greatest potentials are expected in colder climate 
zones D and EF.



District heating potential within NECP 2030 targets

Based on the technical potentials estimated by GSE, the 
TIMES-RSE optimization shows a different penetration rate 
of district heating in the residential sector.

The overall optimal development of district heating  in 2030 
amounts to 16.2 TWh of residential thermal demand, which 
corresponds to an increase of 10 TWh compared to 2018 
(6.2 TWh). 

This increase is completely attributable to the colder 
climatic zones, while for the aggregate zone AB and zone C 
the current zero contribution remains unchanged. 



District heating potential within NECP 2030 targets

In 2030 district heating applies exclusively to big buildings, 
which confirms the techno-economic advantage of large 
substations in high-rise buildings.

Old buildings (built before 2011) are the most impacted by 
the development of district heating, followed by renovated 
buildings, as they represent the majority and most 
intensive part of the residential building stock.

NZEB buildings are usually equipped with independent 
heating systems mainly relying on heat pumps.



District heating potential within NECP 2030 targets

In the 2030 energy mix, district heating develops from 3% 
to 9% thanks to the economic benefits of centralized 
generation technologies and the environmental benefits of 
replacing obsolete boilers in urban contexts.

Electrification goes from 1% to 7%, thanks to the 
deployment of high efficiency heat pumps.

The contribution of fossil fuels in the production of heat 
for heating is cut: first diesel (-82% compared to 2018) 
followed by LPG (-11%) and natural gas (-9%).



District heating potential within NECP 2030 targets

Residential space heating demand and fuel mix by climate zone 
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Conclusions

A new model for residential space heating was developed in order to take into account the influence of 
climate zones on energy consumption. The new model incudes 24 different buildings and over 1000 
heating technologies.

The model was used to update the Italian NECP scenarios and assess the national district heating 
potential, based on a novel technical analysis carried out by GSE. 

The updated scenario, NECP_new, shows encouraging development prospects for district heating in the 
energy transition pathway towards 2030. The new model allows to investigate further the barriers and 
opportunities of DH not only at national level, but also within specific climate zones.

Soft link with RSE climate models, in order to include climate evolutions in energy scenarios

Modeling demographic dynamics between climatic zones and the consequent impacts on energy demand
Modeling heat pumps with energy performances depending on climate zones
Modeling space cooling service by climate zones
Modeling tertiary buildings by climate zones



Thank you!
corine.nsangwebusinge@rse-web.it
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