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Energy refurbishment of buildings
TABULA PROJECT: types of walls



types of roofs and floors
types of windows and doors



Energy Performance of Buildings 
Directives
2002/91/EC
2010/31/EU
2018/844/EU

European EPBDs and 
national/regional implementation

Regional 

EUROPE

ITALY

REGIONS 

National implementation with
D.Lgs 192/2005

The ministerial decrees (DM 26/6/2015) define:
• energy certification (DM “APE”, Annex1)
• Generals requirements for new e refurbishment
• (DM “requisiti minimi, Annex 1)
• Calculus (DM “requisiti minimi, Annex 2)
• Reference building (DM “requisiti minimi, Annex 2.a)
• Requirements components refurbishment (DM 

“requisiti minimi, Annex 2.b)
The legislative decree 3 March 2011 , n. 28 define the 
requirements for renewable energy for buildings

Laws and regulations in regions and autonomous
provinces

CasaClima
minimum standards
for new buildings:

2005    CasaClima C
2011    CasaClima B
2017    CasaClima A
minimum standards
for energy retrofitting

Outside of South Tyrol
CasaClima is a 
voluntary quality and 
sustainability label
(market leader in Italy).
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Italian Certification Methodology
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primary
energy

+

Design verification (“relazione tecnica”) - Total primary energy 

Energy rating (APE) - Non-renewable primary energy
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≠

Building with thermophysical 
parameters dictated by the 
Ministerial Decrees 2015

Real building
(design verification)

(real building system 
components + plants)

Reference building with 
thermophysical parameters dictated 
by the Ministerial Decrees 2015

Reference plant with the same 
typology of the real building but 
with efficiencies fixed by 
Ministerial Decrees 2015

Reference plant with "standard" 
types and efficiencies set by the 
Ministerial Decrees 2015

Italian Certification Methodology

Reference building
(classification)

(Reference 
building system 
components + 
"standard" 
reference plants)
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ITALIAN ENERGY CLASSIFICATION – Example

EPgl, nren = 65 kWh/mq a

Real building

EPgl, nren,Lst = 100 kWh/mq a

Reference Building  Classe A4 ≤ 0,40 x 100 

0,40 x 100 < Classe A3 ≤ 0,60 x 100 

0,60 x 100 < Classe A2 ≤ 0,80 x 100 

0,80 x 100 < Classe A1 ≤ 1,00 x 100 

1,00 x 100 < Classe B ≤ 1,20 x 100 

1,20 x 100 < Classe C ≤ 1,50 x 100 

1,50 x 100 < Classe D ≤ 2,00 x 100 

2,00 x 100 < Classe E ≤ 2,60 x 100 

2,60 x 100 < Classe F ≤ 3,50 x 100 

 Classe G > 3,50 x 100 

 Classe A4 ≤ 40  

40 < Classe A3 ≤ 60  

60 < Classe A2 ≤ 80  

80 < Classe A1 ≤ 100 

100 < Classe B ≤ 120  

120 < Classe C ≤ 150  

150 < Classe D ≤ 200  

200 < Classe E ≤ 260  

260 < Classe F ≤ 350  

 Classe G > 350  

65 kWh/mq a

Italian Certification Methodology

NZEB requirements defined by Ministerial Decree 2015



national incentives for the energy 
refurbishment of buildings-envelope

Normative 
reference

description La
w 
arti
cle

maximum 
allowable 
deduction €

maximum 
eligible 
expenditu
re €

tax 
deductio
n

rate
number of 
years  tax 
detraction 
partion

Global
refurbish
ment

C.344
L.296/2006

Global 
refurbishm
ent

a 100.000€ 65% 10

Building 
envelope

C.345
L.296/2006

Insulation
walls & 
roof

b-i 60.000€ 65% 10

C.345
L.296/2006

windows b-ii 60.000€ 50´% 10

C.2 lett. b) 
art.14
D.L. 63/2013

Solar 
shadings

b-
iii

60.000€ 50% 10



national incentives for the energy 
refurbishment of buildings-envelope

Normative 
reference

description maximu
m 
allowabl
e 
deductio
n €

maximum 
eligible 
expenditure 
€

tax 
deduction

rate
number of 
years  tax 
detraction 
partion

Bu
ild

in
g 

en
ve

lo
pe

C.2 quater
art.14
D.L. 63/2013

interventions common 
opaque parts of multi 
family house over 25% 
of the envelope

40.000€ 70%
(75% if
better
than DM 
2015)

10

C.220
Art.1 
L.1602019

Facade bonus
>10% total vertical
opaque structrure of 
cultural & urbanistic
interest

No limit
Only for
painting

90% 10

C.1
Lett. A
Art.119
D.L. 34/2020

interventions common 
opaque parts over 
25% of the envelope

Guide 
price list 
defined by 
tecnician

110% 5



national incentives for the energy 
refurbishment of buildings-envelope

Normative 
reference

description maximu
m 
allowabl
e 
deductio
n €

maximum 
eligible 
expenditur
e €

tax 
deduction

rate
number of 
years  tax 
detraction 
partion

Buildin
g 
envelo
pe

C.2 quater
art.14
D.L. 63/2013

interventions 
common opaque 
parts of multi family 
house over 25% of 
the envelope

40.000€ 70%
(75% if
better
than DM 
2015)

10

C.220
Art.1 
L.1602019

Facade bonus
>10% total vertical
opaque structrure of 
cultural & urbanistic
interest

90% 10

C.1
Lett. A
Art.119
D.L. 34/2020

interventions 
common opaque 
parts over 25% of the 
envelope

110% 5



national incentives for the energy 
refurbishment of buildings-envelope

Normative 
reference

description maximu
m 
allowabl
e 
deductio
n €

maximum 
eligible 
expenditur
e €

tax 
deduction

rate
number of 
years  tax 
detraction 
partion

Buildin
g 
envelo
pe

C.2 quater
art.14
D.L. 63/2013

interventions 
common opaque 
parts of multi family 
house over 25% of 
the envelope

40.000€ 70%
(75% if
better
than DM 
2015)

10

C.220
Art.1 
L.1602019

Facade bonus
>10% total vertical
opaque structrure of 
cultural & urbanistic
interest

90% 10

C.1
Lett. A
Art.119
D.L. 34/2020

interventions 
common opaque 
parts over 25% of the 
envelope

110% 5



national incentives for the energy 
refurbishment of buildings

19.05.2020 Legislative Decree n. 34 (so-called Decreto Rilancio) → Introduc on of the 
"Superbonus 110%".
• Art. 119 - Subsidies for energy efficiency, earthquake bonus, photovoltaic and recharging 

stations for electric vehicles.
• Art. 121 - Choice between assignment or discount instead of tax deductions.

17.07.2020 Law 77/2020 → Implementa on of the legisla ve decree.

03.08.2020 Decree of the Ministry of Economic Development → published on 05.10.2020
• Regulation on the preparation and transmission of certification

06.08.2020 Interministerial Decree → published on 05.10.2020
• Implementation methods, technical and administrative rules to meet the requirementsnew

technical requirements

08.08.2020 Circular 24/E and Action of the Director of the Finance Agency (Agenzia Entrate
• Application procedure for the “credit passing” and the so-called "sconto in fattura" (art. 121)
30.12.2020 Finance Law 2021 n. 178
• Expands the scope of application of the super bonus introduces some (important) changes



Performance requirements 
(U-value for wall, roof & windows, heat pumps, solar collectors, biomass plants) 
DM 06/08/2020 " Requirements Decree 2020". 
(reference for Superbonus-additional requirements)

national incentives for the energy 
refurbishment of buildings



CLOSING THE GAP
Certified quality vs. toothless paper tiger
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Quality Assurance Process



KlimaHaus – CasaClima
Guidelines, Instruments and Tools



KlimaHaus – CasaClima
Guidelines, Instruments and Tools



KlimaHaus - CasaClima
QUALITY AUDITS ON SITE



KlimaHaus - CasaClima
QUALITY ASURANCE GUIDE LINES



Potential for improvement

Building ( single family, multi-family building)

Real estate unit

Technical solutions - design - execution

Urban and technological limits

KlimaHaus - CasaClima
QUALITY ASURANCE GUIDE LINES



Historic building

Multi fam. house
External insulation

Real estate unit

Examples



External insulation
Historic building

Multi fam. house

Real estate unit



External insulation

Historic building

Multi fam. house

Real estate unit



Edificio storico

condominio

Edificio 
funzionalmente 
indipendente

External insulation



Edificio storico

condominio

prefabricated facadeEdificio 
funzionalmente 
indipendente



Insulation ceiling to cellar
Historic building

Multi fam. house

Real estate unit



Roof insulationHistoric building

Multi fam. house

Real estate unit



Roof insulation

Historic building

Multi fam. house

Real estate unit



Refurbishment of historic buildings - interior insulation

Historic building

Multi fam. house

Real estate unit



Refurbishment of historic buildings - interior insulation

Historic building

Multi fam. house

Real estate unit
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Historic building

Multi fam. house

Real estate unit



Renovation of individual apartments - interior insulation

Historic building

Multi fam. house

Real estate unit
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Edificio storico

condominio

Edificio 
funzionalmente 
indipendente

Renovation of individual apartments - interior insulation



More than 11.000 certified new and 
over 7.000 retrofitted buildings



KlimaHaus R 
IMPROVING EFFICIENCY OF EXSTIG BUILDINGS



KlimaHaus R 
IMPROVING EFFICIENCY OF EXSTIG BUILDINGS



Vision without execution is just hallucination
Thomas Alva Edison

Schwarzensteinhütte - Rifiugio Sasso Nero, KlimaHaus A, 3.026 m

Ulrich Klammsteiner
CTO – vice director
KlimaHaus – CasaClima Agency
www.klimahaus.it


