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cooling sector spans buildings (45 %), industry (37 %) 
and services (18 %); the heating sector transition 
is therefore closely linked to the decarbonisation 
of buildings. This relationship is explored further in 
studies of specific cases in Switzerland8, Germany9, 
and Finland10. Various strategies can be employed to 
achieve decarbonisation, as outlined below.

The first strategy is the renovation of building stock 
by increasing the energy efficiency of the building 
itself (walls, roof, windows, etc.). This would reduce 
energy demand, which, as mentioned above, is key 
to achieving EU targets. When this renovation is 
designed, the materials selection should take into 
account the embedded energy and their whole life 
cycle11; this is especially important in the case of 

insulation12. Windows and doors should of course be 
designed to minimise infiltrations.

The next step in the decarbonisation of the building 
sector is the use of renewable energy to provide 
energy services. For heating, the renewable energies 
to use are solar thermal, geothermal, and biomass, 
but renewable electricity is also an option when using 
heat pumps to heat buildings13. Moreover, district 
heating, especially if fed with renewable sources, is 
a good option. Again, the lifecycle of products should 
be taken into account, a point included in the circular 
economy strategy14.

Buildings can therefore contribute strongly to the 
transition of the heating sector in two ways. The 
first is the decarbonisation of building stock though 
renovation, specially upgrading the building envelope 
using materials with low embodied energy and 
ensuring less energy demand. The second is the 
integration of renewable energy sources in buildings 
to provide heating and cooling.
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‘ After improving building 

envelopes, the next step in the 

decarbonisation of the building 

sector is the use of renewable 

energy to provide the required 

energy services’

ARTICLE

The energy efficiency of buildings is currently one of the 
most important topics of debate at international level. 
The European Union has promoted programmes, projects 
and directives to develop harmonised instruments, criteria 
and solutions to increase the energy efficiency of both 
new and existing buildings. The main reference legislation 
in this field includes Directive 2010/31/EU on building 
energy performance and Directive 2012/27/EU on energy 
efficiency, along with their subsequent amendments.

Building energy efficiency is a priority objective for Italy. 
Relevant regulations and incentive measures include:

• Legislative Decree 192/2005, updated by Law  
 90/2013, transposing Directive 2010/31/EU;
• Inter-ministerial Decree 26 June 2015,  
 enforcing Legislative Decree 192/2005, and  
 subsequent amendments, providing minimum  
 energy performance requirements for buildings  
 and guidelines for building energy performance  
 certification;
• Legislative Decree 102/2014 and subsequent  
 amendments, transposing Directive 2012/27/EU.

According to the Italian Energy Efficiency Action Plan 
(PAEE 2017)1, the overall final energy saving achieved 
in 2016 by the civil sector was about 38.2 TWh/year2,  
equal to 67 % of the target expected in 2020. The 
residential sector has already reached 84 % of the final 
target, while the tertiary sector, at 15 %, still has far to 
go. The Italian National Energy Strategy of 2017 (SEN 
2017)3 recently established a programme to meet the 
European goals by 2030, aiming for industrial leadership 
to capture the great international growth of efficient 
technologies. For the residential and tertiary sectors, SEN 
2017 set a target to reduce the final energy consumption 
by 58.2 TWh/year2 by 2030 compared with 2015.

According to the last national census of 2011, Italian 
building stock comprises 14.5 million buildings, of which  
84 % are residential. More than 60 % of residential buildings 
were built before 1976, i.e. before the introduction of the first 
law on energy saving. The annual final energy use of the 
civil sector covers about 43 % of national overall energy use. 
On average, the annual thermal energy consumption4 is  
125÷142 kWh/m2 for residential buildings, 170 kWh/m2  
for office buildings, and 130 kWh/m2 for schools.

1 Italian Energy Efficiency Action Plan (PAEE), Italian National Agency for New Technologies, Energy and Sustainable Economic Development  
 (ENEA), Rome, 2017.
2 1 Mtoe = 11.63 TWh
3 National Energy Strategy (SEN), Italian Ministry of the Economic Development and Ministry of the Environment, Rome, 2017.
4 Italian Strategy for the Energy Refurbishment of the National Building Stock (STREPIN), Italian Ministry of Economic Development and  
 Italian National Agency for New Technologies, Energy and Sustainable Economic Development (ENEA), Rome, 2015.
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The energy-saving potential of Italian building 
stock is therefore significant, and mostly achievable 
through energy refurbishment measures with low 
payback periods. The national application of the 
comparative methodology framework, in compliance 
with Directive 2010/31/EU - Art. 5, allowed the 
identification of cost-optimal energy efficiency 
measures for major renovation of buildings. The 
resulting global cost (GC) in 30 years building 
lifecycle and the related overall non-renewable 
energy performance (EPgl,nren) for the analysed 
reference buildings are shown in Figure 1.

The Italian Strategy for the Energy Refurbishment 
of the National Building Stock (STREPIN 2015)3 
provides an energy refurbishment scenario which 
takes into account current minimum energy 
performance requirements for the building envelope 
and technical building systems, technical feasibility 
and a favourable cost-benefit ratio. The resulting 
energy-saving potential in the period 2014-2020 
amounts to 66.17 TWh/year2, whereas the overall 
investment costs are equal to EUR 41.6 billion/year, 
as shown in detail in Table 1.

Although the energy-saving potential is high, several 
barriers hinder its full achievement. Instruments 
and actions to overcome these barriers were 
identified in SEN 2017, such as, for the civil sector, 
the reinforcement of minimum requirements and 
regulations, the extension of incentives (e.g. tax 
deductions), and the introduction of direct financial 
incentives for retrofit actions in public buildings.

5 Updating of the application of the calculation methodology to derive cost-optimal energy performance requirements (2010/31/EU  
 Directive, Art. 5), Italian Ministry of Economic Development (MiSE), Rome (in Italian).
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Figure 1 – Global cost and energy performance of cost-optimal energy efficiency measures implemented in Italian reference buildings. Source: MiSE5.

Table 1 – Energy refurbishment scenario of Italian building stock - period 2014-2020. Source: STREPIN4.

 Building typology Refurbished building floor area [106 m2/year] Energy saving by 2020 [TWh/year]2 Investment cost [109 EUR/year] 
 Residential 170 48.9 24.1 
 Non-residential 16 17.3 17.5 
 Total 186 66.2 41.6 TALKING 

     TO SETIS

* Italian climatic zone: B = 600 < HDD ≤ 900; E = 2100 < HDD ≤ 3000 (HDD = heating degree-days).
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