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DHC in Italy today

MAIN FIGURES

More than 420 networks (> 4600 Km)

3 big cities: Torino, Milano, Brescia

375 Mm3 heated volume

1.360.000 flats (equivalent)

3% of total heat demand of the Country

9.300 GWht heat distributed

5.800 GWhe cogenerated electricity

- 1.700.000 tonCO2/anno

Source: Annuario AIRU 2021



Element of concern: slowdown in growth

Historical development Trend of DHC in Italy

Source: Annuario AIRU 2019



✓ Official documents largely underestimate the Italian 

DHC potential.

✓ As a consequence no adeguate measures have been 

taken by Policy makers to foster DHC development. 

✓ Furthermore recently introduced incentives (i.e. 

Superbonus for energy efficiency of buildings and VAT 

reduction on energy supplies) don’t consider DHC as 

a target.

✓ To overcome this situation AIRU promoted a study to 

assess the real potential for further DHC in Italy, 

based on last generation systems, WH recovery and 

RES.

✓ The study was jointly developed by Polytechnic of 

Milan and Polytechnic of Turin, two of the most 

important technical universities in Italy.

✓ The results were published for the first time in 

December 2020 and has been relaunched in a 

national event on March 2022.

✓ A further study by Elemens (primary energy 

consultant) has pointed out the benefits that DHC 

development can provide to the national energy 

system (especially CO2 reduction and imported 

fossile fuels savings)



1st step – Estimation of the total heat demand

Heat demand 
technically
suitable for 

DHC 

114 TWh

Distribution of the heat demand in Italy                    

Total heat 

demand

In the study the heat

demand is detailed on 

sub-municipal basis. 

In this figure it is

aggregated on regional

basis.

Residential Sector

• Floor area

• Buildings eras

• Energy class

• Climate Zone

Terziary Sector

• Data from  open-source 

EU project Hotmaps

• segmentation according 

to ATECO codes

Heating

It considers the 

characteristics of the 

real estate stock of each 

census section

DHW

Referred only to the 

residential sector of which 

it represents about 10% of 

thermal energy needs

Types of thermal demand considered



2nd step – Estimation of WH and RES heat availability

187 TWh 
available

121 TWh
recoverable

32 TWh
available

Industry and thermoelectric power plants Water treatment plants Waste to Energy plants

Biomass Geothermal

Solar thermal

High 

temperature

Low

temperature

Recoverable fraction 

amounts to 

86 TWh

Recoverabl

e fraction 

amounts to 

31 TWh

Recoverable 

fraction 

amounts to 

4 TWh

Only waste 

heat from 

existing 

biomass 

CHP plants 

has been 

considered

Estimation based on existing 

geothermal heat mapping and local 

area condition

Cosidered 10% of total incoming 

solar heat in area where DHC is 

present



Inputs Modelling

Optimization
Heat demand suitable 

for DHC - technically

Waste heat suitable for 

recovery in DHC 

systems:

121TWh

▪ Aggregation of 

heat demand

▪ Modelling of layout 

and cost of heat 

transport networks

▪ Modelling of heat 

recovery costs

▪ Comparison with 

costs of alternative 

H&C technologies

Optimal dimensioning(1)

38 TWh

+400 % vs today

+700% vs PNIEC 

(official Italian 

energy plan)

114 TWh

3rd step – Combination of demand and supply

(1) The results have been obtained before the energy prices crisis.



DHC optimal potential and benefits

DHC optimal
potential

38 TWh

Avoided CO2 
emissions

5,7 Mton

45% of Italian coal power plants in year 2019

30% NECP (PNIEC) target for building sector

+ 400% compared to the current size of the 

sector

+700% estimation NECP (PNIEC) 2023

2.2 bSm3 natural gas savings(1)

(1) Elemens estimation based on Polythecnic’s results.



DHC optimal potential and air quality benefits

PM10

Air quality enhancement corresponding to the 

pollutions of 4.000.000 cars.

Maximum benefit in high populated cities

The example of Turin:



Grounding the potential: do we have what it takes?

District Heating is a capital-intensive sector, whom

development needs important investments in infrastructures, 

with medium-long pay back times.

In order not to lose the opportunity to exploit the great 

potential available, it is necessary:

✓ To adopt and to maintain over time policies that are 

consistent with the decarbonisation objectives and 

environmental targets and that do not produce distorting 

market effects. 

✓ To fully include DHC in planning tools at national and 

local level.

✓ To implement adequate support mechanisms that 

enhance the environmental externalities of DHC.



Barriers to development – missing money

▪ Elemens estimated the profitability of the identified DHC projects (in terms of unlevered

IRR in the central scenario) and, assuming a target project return between 7% and 9%,

identified projects exceeding this threshold as feasible without incentives

▪ The investment opportunity from the market sale from only thermal energy is not

sufficient to guarantee the full development of the defined economic potential

▪ There is a missing money problem: the development of the entire economic potential

requires incentive measures to support DHC investments

Profitability map of DHC projects

In general, the 
profitability of projects is 
proportional to the linear 

thermal density of DHC 
systems: high-density 

projects allow the sale of 
larger shares of thermal 

energy with a low 
investment for networks

The points on the map indicate the 
geographical arrangement of the 

projects: the width of the points is 
proportional to the linear thermal 

density parameter [MWh/m]

27,8 
MWh/m

0,6 
MWh/m

95% 2%

3%

38 TWh

10,8 TWh

10,2 TWh

1

Avoided emissions

1,5 MtCO2/y

Saving of gas

300 mln Sm3/y

What repercussions on the 

economic system thanks to DHC?

Without incentives, up to 5% 

of the projects that constitute 

potential are supported by 

investment signals that justify 

their realisation

Due to missing money, the economic

potential of energy can be at most around 

10,8 TWh out of a total of 38 TWh /y.

Under target

Near target

In line with target

Profitability



Barriers to development: penalizing regulatory evolution

2015 202020172014

The potential 

analysis of GSE 

largely 

underestimates 

(+ 45%) the 

potential of the 

Efficient DHC.

The Art. 10.5 of  

Legislative 

Decree 102/2014 

(measures to 

support efficient 

DHC) not 

implemented

The Ministerial 

Decree of 22nd

December 2015 

makes White 

Certificates tool 

ineffective in 

supporting DHC 

projects.

Law 172/2017 

provides for the 

issue of White 

Certificates to 

CHP projects 

combined with 

DHC system 

development, but 

the necessary 

implementing 

Ministerial 

Decree has not 

yet been 

issued.

The Superbonus

mechanism introduced 

by the Relaunch 

Decree inexplicably 

excludes DHC (except 

in some mountain 

municipalities not 

subject to European 

air quality 

infringement) from 

"driving" interventions 

that can benefit from 

the incentive. On the 

other hand, the 

admitted interventions 

include only-fossil 

technologies.

2021

Increase in 

bills decree-

law 27 

September 

2021, n. 130: 

5% VAT on 

gas and 

electricity 

consumption, 

DHC 

customers 

are excluded 

from the 

maneuver



Barriers to development: many long-pending issues

1. Inclusion in Conto Termico 2.0 of DHC connection 

fee: Legislative Decree 73/2020 “Directive 

transposition (UE) 2018/2002 that modify 2012/27/UE 

Directive on energy efficiency”

2. Law 172/2017: interventions on CHP units combined 

with efficient district heating networks

3. Revision of the PEF allocation method (ex 

Ministerial Decree «Requisiti Minimi» 26 June 2015) 

extremely impacting on the energy class of buildings

4. Decree 21 May 2021 «Determination of national 

quantitative energy saving targets that can be pursued 

by electricity and gas distribution companies for the 

years 2021-2024 (so-called white certificates)»

5. Issue of the Ministerial Decree ex art. 10 comma 5 

Legislative Decree 102/2014

1. Proposal already presented by the CTI, already 

illustrated to the GSE. MITE is expected to issue 

a Ministerial Decree for June 2021. Still awaiting 

publication  

2. Still awaiting the release of the Ministerial 

Decree pursuant to article 19 decies of the law

3. Carnot method proposed by CTI, presented at 

MiSE. Pending revision Ministerial Decree 

«Requisiti Minimi».

4. Proposed Final Project Sheet submitted to the 

GSE. Awaiting discussion.

5. Still awaiting the Decree implementing the 

support mechanisms that enhance the 

environmental externalities of DHC



Barriers to development: Decree 3rd May 2022  «White Certificates»

➢ Ministerial Decree 21st May 2021 : «Determination of national quantitative energy saving 
targets that can be pursued by electricity and gas distribution companies for the years 
2021-2024 (so-called white certificates)» hence the drafting by GSE - in collaboration 
with ENEA and RSE - of the Final project sheet relating to the connection of new users to 
efficient district heating networks

➢ Directorial Decree in Annex 2 of the Operation Guide: «Final project sheet no. 8 -
Connection of new users to efficient district heating networks» presents some critical 
issues:

✓ The definition of «efficiente district heating and cooling» not coherent with the 
current legislation (material error)

✓ The Directorial Decree does not seem to respond to the dictates of the Ministerial Decree 
of 21 May 2021 as in fact it excludes efficient district heating (in fact it explicitly excludes 
some fundamental components):
«Primary energy savings resulting from the use of heat from cogeneration plants and / or renewable 
source plants other than heat pumps and solar thermal are not eligible for incentives, through this 
final project sheet.» 



Conclusions

The development of the entire potential would improve Italian energy independence thanks to a reduction of 2.12 billion Sm3 of 

imported natural gas, equivalent to almost 10% of the gas imported from Russia - it would then be possible to obtain an annual 

reduction in emissions of CO2 equal to 5.7 Mton and a considerable reduction of particulate matter in the major urban centers

A 2020 study by the Politecnico di Milano and Torino, commissioned by AIRU, highlights for Italy a development potential of fourth 

generation efficient district heating equal to 38 TWh (4 times the current level), equal to 12% of the civil needs : the main sources 

of energy are industrial waste heat and geothermal energy, which can also be recovered with heat pumps

The economic 
potential

The obstacles to the development of district heating in Italy are of a regulatory, economic and authorization nature: the laws of the 

sector have not yet accompanied its technological innovation, while there are no incentive mechanisms for operators and 

consumers specifically defined for the district heating and capable of promoting its development

Without an economic support, less than 30% of the identified economic potential would be grounded: a solution could come from 

the awaited implementation of the recent regulations on White Certificates, even if alternative solutions based on the provision of 

operating grants and / or capital could represent a more effective support

Solutions 
for

missing money

The district heating sector has been relaunched in recent years by the advent of fourth generation systems, more efficient than the 

third generation ones - prevalent today in Italy - in conveying waste and renewable thermal energy locally available: district heating 

assumes a crucial role in the decarbonisation of civil heating

A technology 
already 

available

the benefits 
for 

the country

Why doesn’t 
it develop?



Thanks for 
your attention!

AIRU (Italian District Heating Association)
Segreteria.generale@airu.it
www.airu.it

mailto:Segreteria.generale@airu.it
http://www.airu.it/

