
TRAINING MODULE FOR PUBLIC AUTHORITIES

UNDERSTANDING  iBRoad2EPC



EU AND NATIONAL POLICY
Directives, plans, obligations, regulatory 

framework
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European Green Deal
& Fit for 55 package

to deliver on the European 

Green Deal

• Communication by the European Commission in 2019

• Defines commitment to tackling climate and environmental-related challenges.
• Communication by the European Commission 

in 2021

• Systemically overhaul of EU legislation.

• Following legally binding targets set in the 

European Climate Law: net reduction of at 

least 55% GHG by 2030 compared to 1990 

levels.

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52019DC0640
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021DC0550


T
h
is

 p
ro

je
c
t 

h
a
s
 r

e
c
e
iv

e
d
 f
u
n
d
in

g
 f

ro
m

 t
h
e
 E

u
ro

p
e
a
n
 U

n
io

n
’s

 H
o
ri
z
o
n
 2

0
2
0
 

re
s
e
a
rc

h
 a

n
d
 i
n
n
o
v
a
ti
o
n
 p

ro
g
ra

m
m

e
u
n
d
e
r 

g
ra

n
t 

a
g
re

e
m

e
n
t 

N
o
 1

0
1
0
3
3
7
8
1

T
h
e
 s

o
le

 r
e
s
p
o
n
s
ib

il
it
y
 f
o
r 

th
e
 c

o
n
te

n
t 
o
f 
th

is
 d

o
c
u
m

e
n
t 
li
e
s
 w

it
h
 t

h
e
 a

u
th

o
rs

. 
It

 d
o
e
s
 n

o
t 

n
e
c
e
s
s
a
ri

ly
 r

e
fl
e
c
t 

th
e
 o

p
in

io
n
 o

f 
th

e
 

E
u
ro

p
e
a
n
 U

n
io

n
. 
N

e
it
h
e
r 

th
e
 C

IN
E
A
 n

o
r 

th
e
 E

u
ro

p
e
a
n
 C

o
m

m
is

s
io

n
 a

re
 r

e
s
p
o
n
s
ib

le
 f
o
r 

a
n
y
 u

s
e
 t

h
a
t 

m
a
y
 b

e
 m

a
d
e
 o

f 
th

e
 i
n
fo

rm
a
ti
o
n

c
o
n
ta

in
e
d
 t
h
e
re

in
.

The role of buildings to achieve the European Green Deal

In 2050, 9 out of 10 existing buildings will still be in use.

40% of EU energy consumption

1/3 of the energy-related greenhouse gas emissions

Heating, cooling and domestic hot water account for 80% of the 
energy that we, citizens, consume.

About 35% of the EU's buildings are over 50 years old and almost 
75% of the building stock is energy inefficient.

Up to 97% have a significant potential for further improvement but 

only about 1% of the building stock is renovated each year.

Buildings are the single largest energy consumer in Europe. 
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Source: BPIE – The Buildings Performance Institute Europe

Renovation Wave 2020 - A European Strategy for Building 

Renovation Policy

• Communication by the European Commission in 2020 to 

“greening our buildings, creating jobs, improving lives”

• Three key focus areas:

• Targets:

• Intention to consider the introduction of a ‘deep renovation’ 

standard as part of the EPBD revision.

• Decarbonising the heating and cooling systems in buildings

• Tackling energy poverty and worst-performing buildings, focusing on 

renovations that improve living conditions, reduce energy bills for vulnerable 

groups.

• Renovation of public buildings like schools, hospitals, and administrative 

buildings, to lead by example.

• at least double renovation rates until 2030 and make sure renovations lead to 

higher energy and resource efficiency.

• 35 million buildings units renovated by 2030.

http://www.bpie.eu/
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020DC0662
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The 2024 EPBD recast for Deep Renovation

‘Deep renovation’ means a renovation which is in line with the ‘energy efficiency first’ principle, 

which focuses on essential building elements and which transforms a building or building unit:

(a) before 1 January 2030, into a nearly zero-energy building;

(b) from 1 January 2030, into a zero-emission building.
(Article 2 (20))

Good to know:

• Renovation passports provide a clear roadmap for staged deep renovations, helping 
owners and investors plan the best timing and scope for interventions. 

• Member States shall incentivise deep renovation and staged deep renovation with 
higher financial, fiscal, administrative and technical support. 

• Policies for the promotion of deep renovation of buildings, including staged deep 
renovation must be mentioned in the NBRPs
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2024 EPBD recast – EU’s buildings directive

2050 vision for 
building stock

EPBD scope / 
WLC

Standards for 
new buildings

Zero emission 
buildings

MEPS
FF phase out & 

H&C 
decarbonisation

National Building 
Renovation Plans

Financing and 
one-stop shops

EPCs
Renovation 

Passport 
schemes

What sections of the 2024 EPBD recast are most important for iBRoad2EPC?
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Zero-emission buildings (ZEBs)

A zero-emission building (ZEB) means a building with a very high energy performance, requiring zero 

or a very low amount of energy, producing zero on-site carbon emissions from fossil fuels and zero 

or a very low amount of operational greenhouse gas emission. (Article 2(2))

Good to know:

• They replace previous nearly-zero emission standards

• The ZEB standard will entry into force starting with:

- 1 January 2028 for new buildings owned by public bodies.

- 1 January 2030 for all new buildings. 

• Member States shall ensure that the total annual primary energy use of a new or

renovated ZEB is covered by:
- energy from renewable sources generated on-site or nearby, or from a renewable energy community,

- energy from an efficient district heating and cooling system, or from carbon free sources.
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Good to know:

• Better defined design guidelines to improve readability. Member States also need to ensure a

common visual identity.

• EPC will be done though an on-site visit, though this can happen by virtual means.

• New recommendations will include information on cost and benefits, and new EPCs have a link to

advisory services (such as information of one-stop shops).

• Improved data scope that includes better energy performance coverage and GHG metrics.

• The EPC lifespan has not been shortened to 5 years.

• When Member State choose to integrate a renovation passport, it shall substitute the

recommendations provided by the EPC.

Energy Performance Certificates (EPCs) (Article 19)

‘energy performance certificate’ means a certificate, recognised by a Member 

State or by a legal person designated by it, which indicates the energy 

performance of a building or building unit, calculated in accordance with a 

methodology adopted pursuant to Article 4. (Article 2(30))
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Renovation Passports (Article 12)

‘Renovation passport’ means a tailored roadmap for the deep renovation of a 

specific building in a maximum number of steps that will significantly improve 

its energy performance. (Article 2 (19))

Good to know:

• The scheme will be of voluntary use by owners of buildings, unless Member States decide to 
make it mandatory. 

• Member States may decide to allow for the renovation passport to be drawn up and issued jointly 
with the energy performance certificate. 

• Member States need to ensure that the renovation passport can be uploaded to the national 
database for the energy performance of buildings and accessed via the digital building logbook. 

• Annex VIII of EPBD with list of requirements for renovation passport

• Member States will need to provide a dedicated digital tool for preparing and potentially 
updating the renovation passport.
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Minimum Energy Performance Standards (MEPS) (Article 9)

‘Minimum energy performance standards’ means rules that require existing buildings to meet an energy 

performance requirement as part of a wide renovation plan for a building stock or at a trigger point on the 

market such as sale, rent, donation or change of purpose within the cadastre or land registry, in a period of time 

or by a specific date, thereby triggering the renovation of existing buildings. (Article 2 (4))

• MEPS will ensure that non-residential buildings do not exceed the specified maximum energy 

performance threshold (expressed in kWh/m2/year). 

• The MEPS will ensure that all non-residential buildings are below:
- 16% threshold as of 2030.

- 26% threshold as of 2033. 

• The maximum energy performance threshold may be differentiated between different building 

types and categories. 
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National Building Renovation Plans (NBRPs) (Article 3)

Member States should establish national building renovation plans which replace the long-term renovation strategies 

[…] which are to become an even stronger, fully operational planning tool for Member States, in line with the ‘energy 

efficiency first’ principle, with a stronger focus on financing and ensuring that appropriately skilled workers are 

available for carrying out building renovations. (37)

Good to know:

• The NBRPs are based on a harmonised template to ensure comparability of plans (Annex II)

• Member States shall submit the first draft building renovation plan to the Commission by 

31 December 2025 and the first building renovation plan by 31 December 2026. Updates 

need to be submitted every five years.

• The NBRPs will be submitted as part of the integrated national energy and climate plans 

and their updates (thus 2nd NBRP draft already needs to be submitted in 2028).

• NBRP will need to include roadmaps for phasing out fossil fuels in heating and cooling by 

2040 at the latest.
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iBRoad2EPC & the 2024 recast EPBD

(43)

There are some synergies between renovation passports and energy 

performance certificates, in particular as regards the assessment of the current 

performance of the building and the recommendations for its improvement

In order to make the most of those synergies and reduce costs for building 

owners, Member States should be able to allow the renovation passport and the 

energy performance certificate to be drawn up jointly by the same expert 

and issued together.

In the case of such joint drawing up and issuing, the renovation passport should 

substitute the recommendations in the energy performance certificate.

It should, however, remain possible to obtain an energy performance certificate 

without a renovation passport.
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National legislation in the field of Energy Efficiency 

Law 372/2005 on Energy 
Performance of Buildings (as 
subsequently amended and 

supplemented)

Calculation Methodology for 
Building Energy Performance, 

Mc001-2022

Guidance on the implementation 
of energy performance 

improvement measures in the 
design, construction and 

commissioning, operation and 
performance monitoring phases 

to meet nZEB requirements 
(RTC4 - new and RTC3 - existing 

buildings)
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National legislation – Law on Energy Performance of 

Buildings
CAP. XI - Energy performance certificate for buildings - ARTICLE 21

(1) The energy performance certificate shall be drawn up for:

(a) buildings and their units, which are being built, sold, rented or undergoing major renovation;

(b) buildings owned/administered by public authorities or institutions providing public services;

(c) buildings with a total useful floor area over 250 m2 is occupied by an authority and which is frequently visited by the 

public.

(2) The certificate shall be drawn up and issued by the building energy auditor, at the request of the investor/owner/manager

of the building/building unit and is valid for 10 years from the date of issue as stated in the certificate, unless, for the 

building/building unit for which there is a valid certificate, the following is carried out major renovation works that change its 

energy consumption.

(5) The certificate shall include calculated values, in accordance with the technical regulations in force, of primary and final 

energy consumption, including from renewable energy sources, and CO_2 emissions, which allow the 

investor/owner/manager to building/building unit to compare and assess the energy performance of the building/building unit.

(6) The certificate shall include recommendations for reducing the energy consumption of the building with estimated 

energy savings by implementing measures to increase the energy performance of the building, including details of where more 

detailed information can be obtained, such as: cost-effectiveness the recommendations made, the procedure to be followed for 

the implementation of recommendations, financial or other incentives and funding possibilities.
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National legislation – Calculation Methodology for 

Building Energy Performance, Mc001-2022

The energy consumption classes are expressed in a 8-level scale with fixed numerical limits of the 

primary energy EPmin and EPmax, from the lowest class "G" - corresponding to the worst energy 

performance, to the highest class "A+" - corresponding to best energy performance.

The belonging of the building to the relevant class of energy consumption is established by comparing the 

value of the total (integrated) energy performance of the building with the numerical values of the class 

limits according to the condition:

EPmin ≤ EP < EPmax,

where: EPmin and EPmax are respectively the minimum and maximum numerical values of the limits for 

the respective energy consumption class. 
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National legislation – Calculation Methodology for 

Building Energy Performance, Mc001-2022

class Expression of achieved energy 

performance

EPmin ≤ EP < EPmax

A+ Excellent energy performance EP < 0,355 . Rr

A Very good energy performance 0,355 . Rr ≤ EP < 0,5 .

Rr

B Good energy performance 0,5 . Rr ≤ EP < Rr

C Average energy performance Rr ≤ EP < 0,5 . (Rr + 

Rs)

D Improved energy performance 0,5 . (Rr + Rs) ≤ EP < 

Rs

E Poor energy performance Rs ≤ EP < 1,25 . Rr

F Worst energy performance 1,25 . Rr ≤ EP < 1,5 . Rs

G 1,5 . Rs ≤ EP
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National legislation – Calculation Methodology for 

Building Energy Performance, Mc001-2022

Different scales for primary energy consumption classes apply to different climatic zones (I to V) and 

different types of buildings, as follows:

✓ multi-family residential buildings (apartment blocks)

✓ single-family residential buildings (single-family houses)

✓ administrative buildings (offices)

✓ buildings in the field of education (schools, universities and kindergartens)

✓ buildings in the field of health care: medical facilities for inpatient care (all types of hospitals), 

medical facilities for outpatient care, medical centers

✓ buildings in the field of hotels, restaurants and catering

✓ commercial buildings

✓ sports buildings



Deep renovation benefits
Why it’s so important
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Deep Energy Renovation – Why is it important?

290 

kWh/

m²year

17

kWh/m²year

94%
savings

before

after

Energy savings

Bills reduction

Reduced maintenance costs

Extended building life

In deep 

renovation of 

existing buildings 

energy savings 

are >60%
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Deep Energy Renovation – Why is it important?

✔ Warm surrounding surfaces

✔ No cold pocket in the legs

✔ Better thermal insulation and air tightness provide better sound 

insulation of the building

✔ Optimal solar gains in winter and summer

Provides optimal 

thermal comfort
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Deep Energy Renovation – Why is it important?

Improves indoor 

air quality in 

buildings

✔ Sufficient oxygen and healthy CO2 levels

✔ No external contaminants

✔ Removing indoor pollutants at the source

✔ Regulated air humidity

✔ Prevents mold growth

Reduction of respiratory diseases

Better concentration and better sleep



T
h
is

 p
ro

je
c
t 

h
a
s
 r

e
c
e
iv

e
d
 f
u
n
d
in

g
 f

ro
m

 t
h
e
 E

u
ro

p
e
a
n
 U

n
io

n
’s

 H
o
ri
z
o
n
 2

0
2
0
 

re
s
e
a
rc

h
 a

n
d
 i
n
n
o
v
a
ti
o
n
 p

ro
g
ra

m
m

e
u
n
d
e
r 

g
ra

n
t 

a
g
re

e
m

e
n
t 

N
o
 1

0
1
0
3
3
7
8
1

T
h
e
 s

o
le

 r
e
s
p
o
n
s
ib

il
it
y
 f
o
r 

th
e
 c

o
n
te

n
t 
o
f 
th

is
 d

o
c
u
m

e
n
t 
li
e
s
 w

it
h
 t

h
e
 a

u
th

o
rs

. 
It

 d
o
e
s
 n

o
t 

n
e
c
e
s
s
a
ri

ly
 r

e
fl
e
c
t 

th
e
 o

p
in

io
n
 o

f 
th

e
 

E
u
ro

p
e
a
n
 U

n
io

n
. 
N

e
it
h
e
r 

th
e
 C

IN
E
A
 n

o
r 

th
e
 E

u
ro

p
e
a
n
 C

o
m

m
is

s
io

n
 a

re
 r

e
s
p
o
n
s
ib

le
 f
o
r 

a
n
y
 u

s
e
 t

h
a
t 

m
a
y
 b

e
 m

a
d
e
 o

f 
th

e
 i
n
fo

rm
a
ti
o
n

c
o
n
ta

in
e
d
 t
h
e
re

in
.

Deep Energy Renovation – Why is it important?

Improves the 

urban environment
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Deep Energy Renovation – Why is it important?

Create local jobs

Reduce energy poverty

Cut health care costs 

Stimulate the economy

Reducing energy dependence

Limit the impact of volatile energy prices

Reducing the GHG emission 

Every 1 MEUR invested in deep 

renovation of buildings creates an 

average of 18 jobs in the EU (more 

than 40 in Bulgaria). These are 

local, long-term jobs that stimulate 

economic activity.

Reduce the average length stay in 

hospital by 11%

Medication cost could be reduced 

by up to 19%
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Benefits of Deep energy renovation in numbers



T
h
is

 p
ro

je
c
t 

h
a
s
 r

e
c
e
iv

e
d
 f
u
n
d
in

g
 f

ro
m

 t
h
e
 E

u
ro

p
e
a
n
 U

n
io

n
’s

 H
o
ri
z
o
n
 2

0
2
0
 

re
s
e
a
rc

h
 a

n
d
 i
n
n
o
v
a
ti
o
n
 p

ro
g
ra

m
m

e
u
n
d
e
r 

g
ra

n
t 

a
g
re

e
m

e
n
t 

N
o
 1

0
1
0
3
3
7
8
1

T
h
e
 s

o
le

 r
e
s
p
o
n
s
ib

il
it
y
 f
o
r 

th
e
 c

o
n
te

n
t 
o
f 
th

is
 d

o
c
u
m

e
n
t 
li
e
s
 w

it
h
 t

h
e
 a

u
th

o
rs

. 
It

 d
o
e
s
 n

o
t 

n
e
c
e
s
s
a
ri

ly
 r

e
fl
e
c
t 

th
e
 o

p
in

io
n
 o

f 
th

e
 

E
u
ro

p
e
a
n
 U

n
io

n
. 
N

e
it
h
e
r 

th
e
 C

IN
E
A
 n

o
r 

th
e
 E

u
ro

p
e
a
n
 C

o
m

m
is

s
io

n
 a

re
 r

e
s
p
o
n
s
ib

le
 f
o
r 

a
n
y
 u

s
e
 t

h
a
t 

m
a
y
 b

e
 m

a
d
e
 o

f 
th

e
 i
n
fo

rm
a
ti
o
n

c
o
n
ta

in
e
d
 t
h
e
re

in
.

Deep Energy Renovation – Why is it important?

Reducing the risk 

of climate crises



Step-by-step approach
Principles of step-by-step renovation of 

buildings
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Single step or Step-by-step
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Insufficient funds to implement all measures properly 
Replacing equipment before it is needed

Ahead of technology development

Single step
All possible measures at the time of decision-

making

At once

Disruption and/or affordability

Savings starts earlier

Step by step
Renovation measures performed according to 

trigger points in a specific sequence and timeline

Over the years (or decades)

Lock-in effects and misinvestments if the 
individual steps do not build on one another in a 

specific sequence. 

Carring out more than one reconstruction

Measures can be adapted to future obligations 
along the line

Definition

Time 
dimension

Main risks

Barriers

Opportunities 
/ Benefits

Very high costs for deep renovation at once
Investments for the next steps can be covered by 

the savings of the previous onesCost



Step By Step
Lock-in effect
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When sufficient funds cannot be allocated to 
renovate buildings, compromises with quality are 
often resorted to. For example, instead of installing 
insulation 15 cm thick, 5 cm is installed, or 
additional activities are omitted, such as sealing 
joints around windows or other work. Thus, the 
building is now completely, or sometimes partially, 
renovated, but with measures that do not result in 
sufficiently low energy consumption. These 
measures, once done, cannot be redone with 
thicker insulation or better window frames installed 
at least for the next 30-50 years (lifecycle of the 
measures). It is this effect that is called the lock-in 
effect.



Step-by-step recommendations  
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In general, we can differentiate between two types of step-by-step renovation processes:

Sequential renovation of building components

• Step 1 consists of the wall insulation; 

• Step 2 – the windows will be replaced and a ventilation system is installed; 

• Step 3 – the roof insulation, the heating system and other measures are implemented to finally reach NZEB 
Standard.

When performing a 
step-by-step renovation, 
it is very important that 

the activities are 
planned in such a way 
that it does not get the 

so-called "lock-in" 
effect.



Step-by-step recommendations  
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a step-by-step approach by facades

When performing a 
step-by-step renovation, 
it is very important that 

the activities are 
planned in such a way 
that it does not get the 

so-called "lock-in" 
effect.

Current 

situation

Insulation of 

North Facade

South facade, 

windows and 

air tightness

East and West 

facades, 

mechanical 

systems and 

RES



Principles of approach step-by-step
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• Technical approach
• What is applicable to the building?
• How old are components and do they need a renovation / change?
• In what sequence can the measures be most correctly stretched?

• Approach to the obligations of the owner
• What obligations does the owner currently have?
• What obligations expected to have in the future?
• What additional regulations are required (e.g. fossil fuel bans)?
• Carbon neutrality by 2050



Specific project designs and plans

T
h
is

 p
ro

je
c
t 

h
a
s
 r

e
c
e
iv

e
d
 f
u
n
d
in

g
 f

ro
m

 t
h
e
 E

u
ro

p
e
a
n
 U

n
io

n
’s

 H
o
ri
z
o
n
 2

0
2
0
 

re
s
e
a
rc

h
 a

n
d
 i
n
n
o
v
a
ti
o
n
 p

ro
g
ra

m
m

e
 u

n
d
e
r 

g
ra

n
t 

a
g
re

e
m

e
n
t 

N
o
 1

0
1
0
3
3
7
8
1

T
h
e
 s

o
le

 r
e
s
p
o
n
s
ib

il
it
y
 f
o
r 

th
e
 c

o
n
te

n
t 
o
f 
th

is
 d

o
c
u
m

e
n
t 
li
e
s
 w

it
h
 t

h
e
 a

u
th

o
rs

. 
It

 d
o
e
s
 n

o
t 

n
e
c
e
s
s
a
ri

ly
 r

e
fl
e
c
t 

th
e
 o

p
in

io
n
 o

f 
th

e
 

E
u
ro

p
e
a
n
 U

n
io

n
. 
N

e
it
h
e
r 

th
e
 C

IN
E
A
 n

o
r 

th
e
 E

u
ro

p
e
a
n
 C

o
m

m
is

s
io

n
 a

re
 r

e
s
p
o
n
s
ib

le
 f
o
r 

a
n
y
 u

s
e
 t

h
a
t 

m
a
y
 b

e
 m

a
d
e
 o

f 
th

e
 i
n
fo

rm
a
ti
o
n

c
o
n
ta

in
e
d
 t
h
e
re

in
.

• It is necessary that the step-by-step renovation plan is drawn up by a 
qualified specialist who could propose different combinations of 
measures that allow both optimal technical and economic benefits, 
as well as allowing to upgrade the effect with the next steps.

• It is necessary for the technical projects and drawings to be in 
accordance with the measures and their technological sequence, not 
allowing lock-in effects for further upgrading.

• The project should be designed to maximise the energy saving 
potential.



New indicators and 
evaluation hidden 

benefits 
What the IEQ, SRI are MEPI means
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When assessing the financial implications of energy efficiency renovations, it is 
imperative to look beyond mere payback considerations. While it is true that 
energy efficiency measures typically yield a return on investment and contribute 
to financial gains, adopting a comprehensive approach can yield greater benefits 
from renovation endeavors.

Incorporating a holistic perspective involves acknowledging the non-energy 
financial advantages associated with renovations. Notably, considering both 
energy and non-energy financial implications can optimize the outcomes of energy 
efficiency renovation initiatives.

Energy measures benefits 



Improving comfort

Healthy environment

Economical benefits

• Improving property price

• Incomes from the property

Energy 
independence

Easier building 
management

Ecological benefits
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From energy cost to improving indoor 

environment, outdoor air pollution, building 

management and energy independence these 

hidden benefits can also be measured or 

evaluated

Hidden benefits
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• Indoor Environmental Quality 
indicator (IEQ)

• Smart Readiness Indicator (SRI)

• Measured Energy Performance 
Indicator (MEPI)

Building renovation indicators
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• Indoor air quality

• Thermal comfort

• Lighting

• Acoustics

Indoor Environmental Quality (IEQ)
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• Optimise energy efficiency and 

overall in-use performance

• Adapt their operation to the 

needs of the occupant

• Adapt to signals from the grid 

(for example energy flexibility).
https://ec.europa.eu/newsroom/ener/newsletter-archives/34153

Smart Readiness Indicator (SRI)
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Not covered by most of the EPCs in 
the EU

MEPI includes:

• Energy bills

• Measurements on specific 
consumers

• Building energy balance based on 
the consumption

Measured Energy Performance Indicator (MEPI)
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• Building-level simple approach

• Energy data

• Normalization (adapting to normal 
climate conditions)

• Building-level detailed approach

• Stock-level model development

MEPI. Methods



iBRoad2EPC approach
What do we propose
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Building data 
collected and stored

Other databases and logbooks

• Digital Building Logbooks 
• Building cadastres
• One-stop shops
• EPC databases etc. 

EPC

• Administrative information
• Physical description of the building
• Building performance data

Detailed audit

• Comprenhensive on-site visit
• Possibility to tailore to the needs and 

demand of the occupant 

Pr
oc

es
s

• On-site visit required; the (additional) effort needed is quite limited.
• The energy auditor only has to enter a few (additional) details, mainly 

WHAT should be renovated and WHEN. 
• Using this input, renovation recommendations are selected from 

predefined lists and can be further edited.
• Recommendations are given in a specific sequence to avoid lock-in 

effects when applied step-wise. 
• Recommendations address the long-term perspective and are target-

oriented.

• Builds on and likely extends the scope of the on-site visit.
• Builds on the basic iBRoad2EPC module and extends it with additional 

functions (modules), e.g., information on energy consumption, IEQ, 
SRI, investment costs. 

• Each country can choose which modules to apply at which stage.
• The more modules are chosen, the more iBRoad2EPC comes closer to 

a comprehensive BRP.
• Possibility to link to EPC database, BRP, DBL and other databases.

• Based on a thorough building
audit and data quality 
assurance.

• Customised and stepwise 
roadmap to carbon 
neutrality of the individual 
building.

• Detailed overview of 
renovation measures 
including energy and cost-
savings after each renovation 
step.

• Flexibility for the auditor to 
include other aspects such as 
non-energy interventions.

• Tailored to the needs, 
possibilities and demands of 
the building owner.

• Direct link to iBRoad logbook.

iBRoad2EPC concept

Basic module

Advanced version: 
Basic module + modular expansion

Building 
Renovation 

Passport

EP
C

EPC

Other databases & 

logbooks

Detailed audit

iBRoad2EPC concept



iBRoad2EPC market placement
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Product flexibility can be adapted to 

market conditions in individual countries
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iBRoad2EPC concept



Benefits of iBRod2EPC approach 
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iBRoad2EPC Improved recommendations to stimulate (staged) renovation of existing 
buildings

An individual long-term renovation strategy considering the avoidance 
of mistakes (lock-in effects)

Recommendations that are aligned with the national climate targets as 
well as future requirements and obligations

Improve quality and user trust

Additional indicators (e.g., IEQ, SRI, etc.)

A holistic and integrated approach to other national tools/schemes
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Benefits of iBRod2EPC approach 
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iBRoad2EPC approach

• iBRoad2EPC is an energy consultation for building 

owners, issued by building professionals.

• iBRoad2EPC outlines an initial renovation strategy on 

how a building can become climate neutral in the long 

term.

• The strategy can include a full renovation in one step,

but also a renovation in several steps.

• The long-term perspective means that the individual 

renovation steps build on each other, building 

component connections can be prepared in good time 

and even future renovation obligations can be taken 

into account today.
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iBRoad2EPC approach

Triggers
Any legal change can be considered as a 
trigger for a building change.

so, for example, if there are obligations for 
every building to be Class D by 2030 then the 
measures made to that particular building 
will have to meet that target in 2030
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iBRoad2EPC approach

Design

Оn the main page of 
iBRoad2EPC it is easy to 
distinguish the 
measures, both visually 
on the images and in the 
description below each 
image.
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iBRoad2EPC approach

Various preliminary texts are included in 

the tool to warn of various possible 

problems resulting from the connection 

of the measures to be implemented in 

different steps.
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iBRoad2EPC main steps

STEP 1: On-site Visit

STEP 2: Calculation of the current 
Buildings State

STEP 3: Definition of the Renovation 
Strategy

STEP 4: Calculation of planned 
Building States

STEP 5: Creation of iBRoad2EPC
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Cost Module 

iBRoad2EPC
basic module,

target-oriented 
renovation advice

Energy Demand 
Module

SRI Module

IEQ Module
potential 
additional 
modules…

MEPI Module

The modular structure of iBRoad2EPC makes it flexible and expandable

iBRoad2EPC modules
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iBRoad2EPC basic module

 

 

Figure 1: the iBRoad2EPC Assistant can attach an extra page to the EPC providing the link to the online 

output of the  
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iBRoad2EPC basic module

Steps 
The detailed description of steps and 

measures, included in those steps, is also 

an integral part of iBRoad2EPC and part of 

the basic module.



The Energy Demand 
Module 
adds the following information for each

renovation step to the iBRoad2EPC:

• final energy demand

• efficiency class

• greenhouse gas emissions

• energy costs
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iBRoad2EPC additional modules



The Investment cost 
module 
allows for the display of renovation costs

in iBRoad2EPC. The following cost types

can be presented:

• total investment costs

• maintenance costs

• energy-related additional costs

• funding
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iBRoad2EPC additional modules
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iBRoad2EPC additional modules

IEQ
Any measure that affects different aspects 

of comfort or air quality changes the 

overall IEQ score.



iBRoad2EPC additional modules
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SRI
The SRI rates the readiness of buildings in 

performing three key functionalities:

• to optimise energy efficiency and 

overall in-use performance

• to adapt their operation to the needs 

of the occupant

• to adapt to signals from the grid (for 

example, energy flexibility)



iBRoad2EPC additional modules
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MEPI
MEPI presents the main information on 

the real measured consumption of the 

object, with the information broken down 

by individual consumers of the relevant 

energy:

• heating 

• cooling

• domestic Hot Water 

and others

as well as the energy produced and 

exported from the site



Interlinkage iBRoad2EPC
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iBRoad2EPC Coupling with Energy Performance Certificates (EPC)

Coupling with the national EPC Software

Interaction of iBRoad2EPC and EPC Database

Interaction of iBRoad2EPC and spatially resolved 
Data in a Building Database

Interactions with iBRoad Roadmap and Logbook



Basic knowledge of 
energy efficiency 

improvements
Thermophysical properties, efficiency ratios 

and most important indicators
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Energy consumption in buildings
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Building Energy Consumption

• Refers to the total energy used by a building for heating, cooling, 
lighting, and powering appliances.

• Measured in units such as kilowatt-hours (kWh) 
• Critical for understanding the environmental impact and operational 

costs of a building.

Energy Class

• Categorizes buildings based on their energy efficiency.
• Typically ranges from A (most efficient) to G (least efficient), similar to 

appliance energy labels.
• Higher energy classes indicate lower energy consumption and reduced 

environmental impact. Source: https://ibroad2epc.eu/#

https://ibroad2epc.eu/


Energy consumption in buildings
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Energy Performance

• Indicates how efficiently a building utilizes energy resources.
• Assessed through indicators like energy intensity (energy used per 

square meter of area) 
• Important for benchmarking, setting targets, and implementing 

energy-saving measures.

GHG emissions (CO2)

• Significant greenhouse gas emitted from building-related activities.
• Contributes to the greenhouse effect and climate change.
• Understanding and reducing CO2 emissions in buildings are crucial for 

mitigating climate impacts and achieving sustainability goals.

Primary Energy

• Represents energy consumed directly from natural resources.
• Includes sources like coal, oil, gas, sunlight, wind, and water.
• Understanding primary energy consumption is crucial for assessing 

environmental impact and energy sustainability in buildings.

Source: https://ibroad2epc.eu/#

https://ibroad2epc.eu/


Energy efficiency improvements
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Energy efficiency improvements in a building can be roughly 

divided into two categories - building envelope and building 

technical systems. 

Where the building envelope encompasses all the elements that 

separate the internal living space from the changing external 

environment.

While building systems are those systems that take care of 

providing comfort inside by maintaining temperature and air in the 

rooms, providing hot water for domestic needs and taking care of 

the air quality in the living spaces.

Аchieving optimal comfort inside buildings is only possible when 

the elements of both categories work well and are tailored both to 

each other and to the needs of the building. 

Source: https://ibroad2epc.eu/#

https://ibroad2epc.eu/
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Thermal conductivity

λ value [W/(mK)]

The amount of  heat that can pass 
through 1 meter of a given material, for 
example a mineral wool, at a 
temperature difference of 1 K

Property of the material

Heat transfer

U value [W/(m2K)]

The amount of  heat that can pass 
through an element from building 
envelope, for example a wall, at a 
temperature difference of 1 K

Property of whole element from the 
building envelope 

Building envelope basic terminology
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Airtightness refers to how tightly 
sealed a building is against air leakage. 

This is a parameter of the building 
envelope. Тhe airtightness can be 
measured with airtightness tests. The 
results of which are expressed mainly 
by n50 and q50.

Moisture permeability is the ability of 
materials to allow water vapor to pass 
through them:

μ – moisture permutability

Sd – moisture permutability compared 
to 1 m of air

Building envelope basic terminology



Pitched roof insulation between rafters

Text: 
Insulation for gable roofs, as with many other thermal insulations for pitched 
roofs, is possible both as above-rafter and as between-rafter and below-
rafter insulation. Rafters are the beams in the pitched roof construction that 
extend from the eaves (lower limit of the roof) to the ridge (upper limit), 
whereby terms such as intermediate, above and below rafter insulation are 
self-explanatory. Mixed variants such as combined above-rafter and 
between-rafter insulation are also possible with a gable roof. If the attic 
space is not used, you can also consider insulating the top floor ceiling 
between the attic and the top floor with insulation boards or loose insulation 
material. 

Specification:
Roof U-value after implementation minimum 0.24 W/m2K 

Note/recommendation (in case of stepwise renovation)
When the roof is being insulated, please prepare for a later insulation of the 
outside walls by designing a sufficient roof overhang to cover the wall 
insulation. New downpipe connections in the ground should already take 
into account the extent of the future wall insulation.
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Photograph © Passive House 

Institute
https://spsroofingltd.co.uk/blog/roof-insulation-cost/

Example for typical recommendation in building 

envelope
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Technical building systems

Definition 

Technical equipment for space heating, 
space cooling, ventilation, domestic hot 
water, built-in lighting, building 
automation and control, on-site 
electricity generation, or a combination 
thereof, including those systems using 
energy from renewable sources, of a 
building or building unit and more



Pellet boiler

Description of measure : 
Substitution of the heating system by a pellet boiler. The 
boiler is placed in the place of the old boiler. Build a 
pellet store. It must allow a suitable transport route to 
the pellet boiler and good fillability from the outside. 
Pellet stores can be built either in a separate room, 
underground or outside. Make sure that the pellet store 
is large enough. It determines how often pellets have to 
be delivered. Pellets are delivered by tanker. This 
requires a good connection between the pellet store and 
the road..

Specification:
The heating capacity must be calculated for your 
building.
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https://www.jlphillips.co.uk/wood-chips-vs-wood-pellets-biomass/

Example for typical recommendation in building 

envelope
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Renewable energy integration in building projects

Categorised according to the usage (building level) :

Biomass

Heat 
Pumps

Solar 
Thermal

Heating

Photovoltaic

Wind

Power 
generatio

n

CHP

Combined 
Heat and 

Power 
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COP (Coefficient of performance): the relation between the power 
(kW) drawn out of the heat pump (in heating mode), and the power 
(kW) that is supplied to the compressor

SCOP (Seasonable coefficient of performance): describes the average 
COP during the heating season, shows how effective the heat pump is 
in heating mode on annual basis

EER (Energy Efficiency Ratio): A ration of the cooling output relative to 
input power

SEER (Seasonal Energy Efficiency Ratio): the ratio between the total 
cooling output during the heating season and the total energy 
consumption during that time

ESEER (European Seasonal Energy Efficiency Ratio): Based on a 
formula used in the European region to measure the seasonal 
efficiency of air conditioners and chillers in cooling mode

Photo: Baukraft Engineering

Efficiency of heat pump



Specific project designs and plans
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Building material / Heating system technology Lifetime

• Windows 30

• Cement external wall 100

• Gas and coal boiler 30

• Sloped roof 60

• XPS insulation material 30

• Heat pump 20

• Electric heater 25
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