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I Road Individual Building Renovation Roadmaps

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under
grant agreement N2754045

THE CHALLENGE

About half of Europe’s buildings were built before 1975.
Less than 3% of EU buildings’ Energy Performance Certificates (EPCs) are label A or higher.

The building stock renovation rate in the EU is only about 1% today; 80% of current
buildings will still be around in 2050.

Therefore, we need to “deep renovate” existing buildings, aiming at Nearly Zero-Energy
Buildings (NZEBs).

The Renovate Europe campaign’s ambition is to reduce the energy consumption of the
building stock by 80% by 2050.

Similarly ambitious targets are reflected in the revised EPBD with a clear vision for a
decarbonised building stock by 2050!
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I Road Individual Building Renovation Roadmaps

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under
grant agreement N2754045

THE CHALLENGE

Residential buildings correspond to 2/3 of EU’s building stock final energy consumption.

Renovating a home is complex and time consuming. There is lack of knowledge about
what to do and in which order.

The main trigger for renovation is often other than energy efficiency. Building owners’ /
tenants’ requirements are multiple:

v' Thermal comfort (summer & winter)
Indoor Air Quality

Visual comfort

Acoustic comfort

Ergonomics & aesthetics

Low energy costs

Real estate value

D N N N N N NN

Privacy / Safety / Security
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I ROad Individual Building Renovation Roadmaps

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under
grant agreement N2754045

TECHNICAL CHALLENGES

TE AWM "
sympraxis

A multitude of building types — Different requirements
A multitude of services — Market fragmentation

Technological developments — Need for education and training

Long lifecycle / Non-modularity — Structure and components
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I Road Individual Building Renovation Roadmaps

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under
grant agreement N2754045

SOCIOECONOMIC CHALLENGES

T E AWM
sympraxis

Ownership fragmentation — Decision-
making fragmentation:

Developers / Owners / Occupants /
Operators

Family needs changing over time
Lack of awareness and expertise

Non access to finance / Energy
poverty

Personal data protection — Possible
lack of aggregate data
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I Road Individual Building Renovation Roadmaps

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under
grant agreement N2754045

CHALLENGES POTENTIAL SOLUTIONS

* Non access to finance » Aggregation / Bundling

e Non access to finance > Step-by-step renovation

Market fragmentation » One-Stop Shops — BetterHome DK

* Various » Mass customisation — Energiesprong
* Need for education and training » BUILD UP Skills / Construction Skills
 \Various » Building Information Modelling (BIM)
e Various » Building Renovation Passports

e Various » Other market innovations (technical,

financial, etc.), e.g. “energy efficient
mortgage” — EeMAP
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I Road Individual Building Renovation Roadmaps

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under
grant agreement N2754045

PROPOSED SOLUTION — iBRoad

iBRoad works on lifting barriers to renovation by developing an
Individual Building Renovation Roadmap for single-family houses.
This tool looks at the building as a whole, and provides a
customised step-by-step renovation plan (iBRoad-Plan) over a long-
term horizon (15-20 years).

The plan is supported by a logbook (iBRoad-Log), a repository of all
information available about the building.
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I Road Individual Building Renovation Roadmaps

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under
grant agreement N2754045

PROJECT TASKS

Explore the principles of the Individual Building Renovation
Roadmap — Analyse existing examples from Germany, France and
Belgium (Flanders).

Develop modules and key approaches of iBRoad

Design and test national implementation of iBRoad supported by
auditor training — in Bulgaria, Poland, Portugal and Germany.

Analyse the replicability and feasibility of iBRoad in the EU
Engage Stakeholders

Communicate and Disseminate project results
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I Road Individual Building Renovation Roadmaps

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under
grant agreement N2754045

THE TEAM

f Coordination Team ]

Coordinator Content Leader
Leader WP1
" Management WP2
Sympraxis Exploring
b Leader WP7 o Tel:am BPIE the principles
=] Communication of iBROAD
g & Dissemionation l
- |
o
= Leader WP4
Design and test national
implementation of iBROAD Leader WP3 Leader WP6
i ) Developing modules Stakeholder
Leader WP5 ifeu TU Wien and key approaches INZEB Engagement - from
Analysis of the replicability for iBROAD design to delivery
of iBROAD in the EU

-
l
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I Road Individual Building Renovation Roadmaps

This project has received funding from the European Union's

‘ U R R E NT AP P LI CATI O N S Horizon 2020 research and innovation programme under
grant agreement N2754045

BetterHome is a private

business model aiming to increase
the number of deep renovation
through a better service.
Financing: private funding
(corporate)

Woningpas and EPC+ combine the
building renovation roadmap with
an integrated database with building
data and beyond.

Financing: public (Flanders Region,
inter-ministerial cooperation)

Passeport Efficacité Energétique is a web

individueller Sanierungsfahrplan
provides a detailed individual renovation
roadmap for single family houses
Financing: public (Federal government)

Source: iBRoad project report “The Concept of

platform promoting and offering individual ! the Individual Building Renovation Roadmap”
renovation roadmap to owners, auditors https://ibroad-project.eu/news/the-concept-of-

and craftsmen

the-individual-building-renovation-roadmap,

Financing: private (corporate and NGO)
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https://ibroad-project.eu/news/the-concept-of-the-individual-building-renovation-roadmap/

I ROCId Individual Building Renovation Roadmaps

INFORMATION AT INDIVIDUAL
BUILDING LEVEL

EXISTING ENERGY PERFORMANCE
CERTIFICATE (EPC)

ON-SITE GATHERED INFORMATION

= Energy audit

= Building professionals, e.g. construction
plan, info installations, BIM, etc.

= Building owner or tenant

= Public authorities

AUTOMATED DATA

= Smart meters

= Monitoring systems, e.g. RES,
heating, CO, meters, etc.
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This project has received funding from the European Union's

THE BUILDING RENOVATION PASSPORT CONCEPT e ot aireement Ne754043

BUILDING RENOVATION
PASSPORT

RENOVATION ROADMAP

» Comprehensive audit

= Systematic renovation in a sensible
order and packages

» Considers individual context

* | ong-term perspective

LOGBOOK

= Inventory of building-related
information

* Functionalities for users

» Beyond energy

* Linking building owners
and users to third parties

Source: iBRoad project

URBAN
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I Road Individual Building Renovation Roadmaps

This project has received funding from the European Union's

OVERVIEW OF THE iBRoad TOOLS — CONCEPT "™ iy

Data Sources

Building Owner Financial Services
Energy auditor EPC
Public Authorities External databases <«
. Energy Demand calculation
Energy Utility (.. (Country specific calculation software or not)
14 N\
Logbook Roadmap Assistant
REPOSITORY
G | and admini ive informati

Building construction information
Renovation Roadmap

Bullding energy performance
Building operation and use Roadmap Graph
SMART information Roadmap detailed version

INTERNAL FEATURES
Building Diagnosis

Alerts & Reminders

EXTERNAL FEATURES
One-stop-shop

Energy Management

Source: iBRoad project
(Work in progress)

Share & Contact
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I Road Individual Building Renovation Roadmaps

° This project has received funding from the European Union's
I B Ro a d - LOG OVE RVI EW ( 1 ) Horizon 2020 research and innovation programme under

grant agreement N2754045

A - GENERAL AND ADMINISTRATIVE INFORMATION

General and administrative Information related to

= the building/unit characterization and its user
iBRoad Logbook ¢

(©

- BUILDING CONSTRUCTION INFORMATION

Technical information and data related to the
building construction

LIl

- BUILDING ENERGY PERFORMANCE

Energy Information based on EPC information or
other energy assessments

- BUILDING OPERATION AND USE @
Data and information on how the building is
operated
- SMART INFORMATION
(X«

Smart information related to the building

Source: iBRoad project report “The logbook data quest” https.//ibroad-project.eu/news/the-logbook-data-quest,
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I Road Individual Building Renovation Roadmaps

This project has received funding from the European Union's
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I B Ro a d - LOG OVE RVI EW ! Horizon 2020 research and innovation programme under
grant agreement N2754045
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iBRoad

Individual Building Renovation Roadmaps

iBRoad-LOG OVERVIEW (3)

iBROAD Loghook template (final version)

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under

grant agreement N2754045

June, 2018

Information level

What
Yho and Where

PR SR TR S Lowntry dats stractuare:

5 il ek ok o eloced

EURDPEAN LEYEL

HATIONAL/REGIONAL LEVEL

thabypo of daka

callecnsdunder the Loqbank)
Lalcaul

Bleaible aleaalace sialeila lhe sufinnal lenel

Who and How to access

55 e onecne itinristive ond e le 7

Data protection

lamsrs erlaled e Bl Pralealins Rrgaliline

EU Information level 1D NATIONAL Information level ID Wariakls Huldar mf infurmatine

Lo I Li I Lz L3 L4 I LS I Ln Code | Walue | Lnit Holdernamel Tupe of holder

TareE
. Actor |

Fiole

A- GENERAL AND ADMINISTRATIVE INFORMATION

Descriptio General and administrative information related to the buildingfurit characterization and its users

1. Hatianal <ado

1Euilding ID 2. Inrpire 10
3. Enorayrupliors 1D
1. GenCanrdinator
2.Addrace

2 Addrors daka

1.Leaal regirtration

3. Praperty D

2 Firzalraqirtratian

1. Building
4. Building general features

2 EuildingUnit

. 1. UrkanLiseneer
5. Licencas and Plans

2. Desian Plans and Deriqners

& Cs ion Status

1 Evalutionafth

1. Building urer infarmsation

7. Building User

2 Urer prafile

A- GENERAL AND ADMINISTRATIVE INFORMATION

1. Gave rnmental bassr and inzentiver

2 Financial pragrams

& Other building i

2 Rloal ortate infarmatian

4. Enor gy and Canrtruction markst
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T E AWM "
sympraxis

Individual Building Renovation Roadmaps

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under
grant agreement N2754045

0
(LY

% BUILDING USER
UTILITY LOCAL AUTHORITY
23

- -

RESEARCH/ACADEMIA FU FINANCE SECTOR

i
(oo
" [©
CONSTRUCTION INDUSTRY @“

£

w
REAL ESTATE MARKET

ENERGY SECTOR
(ENGINEERS, ETC.)

Stakeholders considered (source: ADENE)
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= 10

General & Building
Administrative Construction
Information Information
GO

24 BPIE

Repository

Vienna | Austria

e

Input Building Data
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My documents &
Plans

Building Building Building
Energy Operation E-Smart
Performance & Use Information
BUILDING
LOGBOOKDATA
L . . RENOVATION
potential iBRoad-Log functionalities (source: ADENE) ROADMAP
TECHNISCHE
UNIVERSITAT
WIEN

]

BUILDING
DIAGNOSIS

ENERGY
MANAGEMENT

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under

N

ALERTS &
REMINDERS

U

DEMAND
CALCULATION

grant agreement N2754045

BENCHMARK

ONE-STOP-SHOP

URBAN
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Individual Building Renovation Roadmaps

iBRoad-PLAN OVERVIEW

IMPROVEMENTS

w
&
=
2
[+ 4
w
-
v
<
@
<
==
(V]

PERFORMANCE

2018

Your Building Today

ENERGY CLASS

PRIMARY ENERGY DEMAND (35)

120 kwh/m?a

NAME OF ENERGY SOURCE (36)
Gas

NAME OF ENERGY AUX (38)
Electricity

FINAL ENERGY DEMAND (AUX) (39)

90 kWh/m?a

CO,-EMISSION (40)

60 kg/(m*a)

PRIMARY ENERGY DEMAND (35)

120 kWh/m?a
NAME OF ENERGY SOURCE (36)
NAME OF ENERGY AUX (38)
Electricity

FINAL ENERGY DEMAND (AUX) (39)

90 kWh/m*a

CO,-EMISSION (40)
60 kg/(m2a)

TECHNISCHE
UNIVERSITAT

PRIMARY ENERGY DEMAND (35)
100 kW '

NAME OF ENERGY SOURCE (36)

NAME OF ENERGY AUX (38)

Electr

FINAL ENERGY DEMAND (AUX) (39)

C€O,-EMISSION (40)

PRIMARY ENERGY DEMAND (35)

100 kWh/r
NAME OF ENERGY SOURCE (36)
NAME OF ENERGY AUX (38)

FINAL ENERGY DEMAND (AUX) (39)

C€O,-EMISSION (40)

PRIMARY ENERGY DEMAND (35)
100 kWh/m*a

NAME OF ENERGY SOURCE (36)

NAME OF ENERGY AUX (38)

FINAL ENERGY DEMAND (AUX) (39)

CO,-EMISSION (40)

2021

Renovation Step 2

PRIMARY ENERGY DEMAND (35)
80 kwh/m*a

NAME OF ENERGY SOURCE (36)
Gas

NAME OF ENERGY AUX (38)
Electricity

FINAL ENERGY DEMAND (AUX) (39)
65 kwh/m*a

CO,-EMISSION (40)
35 kg/(ma)

PRIMARY ENERGY DEMAND (35)
80 kWh/m*a

NAME OF ENERGY SOURCE (36)
Gas

NAME OF ENERGY AUX (38)
Electricity

FINAL ENERGY DEMAND (AUX) (39)
65 kwh/m*a

€O, EMISSION (40)
35 kg/(ma)

PRIMARY ENERGY DEMAND (35)
80 kWh/m*a

NAME OF ENERGY SOURCE (36)
Gas

NAME OF ENERGY AUX (38)
Electricity

FINAL ENERGY DEMAND (AUX) (39)
65 kwh/m*a

CO,-EMISSION (40)
35 kg/(m*a)

ENERGY CLASS

This project has received funding from the European Union's

2023

Renovation Step 3

PRIMARY ENERGY DEMAND (35)

30 kWh/m*a

NAME OF ENERGY SOURCE (36)
Biomass

NAME OF ENERGY AUX (38)
Electricity

FINAL ENERGY DEMAND (AUX) (39)

22 kwh/m*a

CO,-EMISSION (40)

15 kg/(m*a)

PRIMARY ENERGY DEMAND (35)

30 kwh/m*a

NAME OF ENERGY SOURCE (36)
Biomass

NAME OF ENERGY AUX (38)

Electricity

FINAL ENERGY DEMAND (AUX) (39)

22 kwWh/m*a

CO,“EMISSION (40)
15 kg/(m*a)

PRIMARY ENERGY DEMAND (35)

30 kwh/m*a

NAME OF ENERGY SOURCE (36)
Biomass

NAME OF ENERGY AUX (38)
Electricity

FINAL ENERGY DEMAND (AUX) (39)

22 kwh/m*a

CO,-EMISSION (40)

15 kg/(m*a)

Horizon 2020 research and innovation programme under

grant agreement N2754045

Source: iBRoad project
(Work in progress)
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I Road Individual Building Renovation Roadmaps

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under
grant agreement N2754045

EXPECTED BENEFITS

The iBRoad renovation roadmap is a customised, long-term, home-
improvement plan which considers the occupant's needs and
specific situation and avoids the risk of 'lock-in" effects. In this
respect, it enables

v'maintaining the overview of the building’s history
v'planning of renovation steps

v’achieving deep renovation levels over a long-term horizon
(stepwise)

v’access to financing (either through own resources, or by giving
insurance to financing institutions)
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I Road Individual Building Renovation Roadmaps

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under
grant agreement N2754045

EXPECTED IMPACTS

v'Enabling the adoption of future policies in support of energy performance and
decarbonisation of the building stock.

v'Increasing the number of individual deep renovations.

v'Providing tailor-made advice, suggesting an optimal strategy for an individual
building, taking into account the owners’ financial and occupancy situation,
specific needs and preferences.

v'Supporting a reliable energy performance rating.

v'Monitoring the performance of buildings over time, creating a positive impact
on the compliance rate of the implemented measures.
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iBRoad

Individual Building Renovation Roadmaps

iBRoad FIRST OUTCOMES

iBRoad stakeholders
a8 real driver of
pasitive change

Step 1 identification

peocess across Europe

Rapae suthees:
Adce Civorss {NIER),
Elen Kasabos (AZES]
Repon comribunor,
ostas trganaoy (NTXR)

November 2017

TR kM TECHNISCHE
UNIVERSITAT

sympraxis ' WIEN

Vienna | Austria

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under
grant agreement N2754045

The logbook data quest

For a renavati

wwwbroosprojsctey -

The Concept of the
Individual Building Renovation Roadmap

P -

inzes planet

\CADEMY & CONSULTING

Understanding potential user needs
2 survey analysis of the mark fividual Building Renovatior

wwwtroosprojectey -

iBRoad Stakeholders Meetings

ey Notes and Findings of 1st physical event:

[ —— -

VEA G v D1 apE

URBAN
INCD

(]
ILYS=Ta INcere

Agéncia para a Energla

Encffecz




I ROCId Individual Building Renovation Roadmaps b, i

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under
grant agreement N2754045

iBRoad — NEXT STEPS
v'Finalising software tools

v'Pilot application in BG, PL, PT, DE
v'Stakeholder feedback

v'Replicability across Europe, including data management aspects

VN
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I Road Individual Building Renovation Roadmaps

This project has received funding from the European Union's
Horizon 2020 researc! h and innovation programme un der
grant agreement N2754045

https://ibroad-project.eu/

iBRoad overview video with subtitles in 10 languages
https://ibroad-project.eu/results/videos/

Subscribe to
iBRoad News Alert

EmaiL®:
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https://ibroad-project.eu/
https://ibroad-project.eu/results/videos/

www.ibroad-project.eu

Marianna Papaglastra

mp@sympraxis.eu
D Tee— Alexander Deliyannis
Wil 000 ke a@sympraxis.eu -
S ——

© 2018 iBRoad Project and Sympraxis Team — All rights reserved

This projéct’ has févée;wed fﬁ;hvc'ii"hg from the Eurbpeanvuﬁlo
Horizon 2020-research and lnnﬁyon programme under
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I Road Individual Building Renovation Roadmaps

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under
grant agreement N2754045

POTENTIAL SOLUTIONS — STEP-BY-STEP RENOVATION

Example: component by component approach

i1 rr1ri1nri
el Lol 1l Ll

Original state Insulation Windows, ventilation,  Heating system, RES
_ airthightness
Example: one facade at a time

11 ri1nri
el Ll 1l Ll

Original state North facade South facade, East & west facade, ~ source: EuropHit project /
windows, ventilation, heating system, RES ~ "e°*/e flouse fnstitue
airthightness
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I Road Individual Building Renovation Roadmaps

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under
grant agreement N2754045

POTENTIAL SOLUTIONS — STEP-BY-STEP RENOVATION — LOCK-IN

200
180
& .
£ 160 Reduction by
~—~
< factor 7-10
; 140
=,
2
S 120
E
% 100 The graph shows the
o 181 heating demand per m? of
c .
T 80 170 Locked in a house comparing shallow
% 146 150 > and deep energy retrofit
o 60 17 meaSL.Jres following various
= retrofit steps over years. In
8 40 | the end, the house with
c% 7} Future prOOf the shallow measures
applied has a heating
20 25 - demand 3 times as high
as that of the deep retrofit
° til 2016 2016 2028 2040 t 50-100 measures.
unti - - - - nex years - . . . .
Existing Building Windows + ventilation Basement ceiling + roof + External walls + Entrance  replacements of heating ,S_Iource.l Elgfimt project / Passive
PV door system ouse Institute

B SHALLOW RETROFITS DEEP RETROFITS
o
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This project has received funding from the European Union's
Horizon 2020 research and innovation programme under
grant agreement N2754045

POTENTIAL SOLUTIONS — BUILDING RENOVATION PASSPORTS

HOLISTIC RENOVATION PROCESS BUILDING RENOVATION ROADMAP

BANIERLNC 5 R4 HRFLAN

UBERBLICK tam rariannur botspiotiary

m={CmI

M=
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DIReCTIVE (EU) 2018/844, ARTICLE 2A

Long-term renovation strategy

1. Each Member State shall establish a long-term renovation strategy to support
the renovation of the national stock of residential and non-residential buildings,
both public and private, into a highly energy efficient and decarbonised building
stock by 2050, facilitating the cost-effective transformation of existing buildings
into nearly zero-energy buildings. Each long-term renovation strategy shall be
submitted in accordance with the applicable planning and reporting obligations
and shall encompass:

[...] (c) policies and actions to stimulate cost-effective deep renovation of
buildings, including staged deep renovation, and to support targeted cost-
effective measures and renovation for example by introducing an optional
scheme for building renovation passports; |...]
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PROJECT OBJECTIVES

iBRoad’s objective is to design, develop and demonstrate individual
building renovation roadmaps and building logbooks in support of
deep renovations in the residential sector, in particular single-
family houses.

It analyses and builds upon relevant examples from Germany,
France and Belgium (Flanders).

The tools will be tested in Bulgaria, Poland, Portugal and Germany,
supported by auditor training.
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BUILDING OWNERS’ VIEWS

Of a total of 1502 individuals from Bulgaria, Poland and Portugal who took part in an iBRoad survey, 86% —
94% describe energy efficiency as an important aspect when buying a house. Comfort and energy
reduction are described as central reasons to renovate.

Between 21% and 23% of homeowners, who had not renovated, stated the reason was their home is
“already energy efficient”, showing a big conflict with available energy performance data.

Only 17% -18% of the respondents in Bulgaria and Poland would go to the Energy Performance Certificate
for advice on renovation measures. In Portugal, where the EPC is more developed and implemented, this
figure is 47% . Respondents are most likely to trust their friends, family or colleagues (BG:61%, PL:46%,
PT:50%/40%) when seeking financial advice related to energy measures.

Most building owners planned to finance the renovation with their own savings (between 76% and 84%). As
deep renovation is rather expensive, most owners will perform one measure after another with some time
interval. A Building Renovation Passport could ensure that the best measures are taken in an optimal order.

The most cited items the respondents wanted to see in a renovation roadmap are estimated costs of each
renovation step (67%), expected benefits in terms of reduced heating/bills (60%) and technical information
to help them avoid mistakes (56%).

Source: iBRoad project report “Understanding Potential User Needs" https.//ibroad-project.eu/news/understanding-user-needs,
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EXPECTED RESULTS
v'8 country factsheets

v'Report on existing building renovation roadmaps and logbooks

v'Guide to integrating techno-economic assessment modules and logbook
components in iBRoad programmes

v'Study for the pilot-country-specific adoption of iBRoad

v'iBRoad modules for the three pilot countries

v'iBRoad training toolkit for energy auditors in the pilot countries

v'Report on implementation and evaluation of the iBRoad for the pilot countries
v'Assessment of the feasibility and replicability of iBRoad across Europe, policy brief
v'Guidance on data protection issues relevant to iBRoad

v Extensive communication and stakeholder engagement, including project website,
discussion forum and national meetings.
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