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Final energy saving (% reduction)
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Institutional and

administrative

Awareness, advice

and skills

Separation of expenditure
and benefit

Barriers to renovation identified by the BPIE survey “European buildings under the microscope.

Access to finance

Payback expectations /
investment horizons

Competing purchase decisions
Price signals

Regulatory & planning issues
Institutional
Structural
Multi-stakeholder issues

Information barrier
Awareness of potential/benefits

Skills & knowledge related to building
professionals
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Map the renovation process
Address the most important bottlenecks
Make the renovation process more efficient

|dentify the type of information that the
stakeholders require during the different
renovation phases

Structure the workflow between all the
actors.



(1) Exploration of the current renovation
workflow
State of the art and existing
projects analysis

17 R&I EU projects,

CORDIS (European Commission).

(2) Analysis of the Experts’ interaction
Online questionnaire

Stakeholders’ workshop
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TARGET USERS Hit2Gap

BIM4Ren
Built2Spec
Energy Matching
BERTIM

EUReCA platform
One Click LCA Platform
StepUP
NewTREND
Retrokit
BRESAER
Zero-Plus
BERTIM
HEAT/4COOL
BASAJAUN
SunHorizon
RenoZEB
BIPVBOOST

ARCHITECTS / ENG.CONSULTANTS

Design support tool

BUILDING CONTRACTORS

Risk limitation / efficient use of resources

COMPONENT/SYSTEMS SUPPLIERS

Warranties / How products can be integrated/applied?

ENERGY SOLUTION PROVIDERS

Energy savings estimation

BUILDING MANAGERS/USERS

Data for efficient operation over time

BUILDING OWNERS/INVESTORS

Return of the investment in the short/long term

GOVERNMENT BODIES

Information for policy making and implementation
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The main questions of the study:

Renovation process: phases, tasks
Stakeholder per phase and their role
Information flow

Main perceived bottlenecks
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Phase 4
Definition of Concept Final design Execution Refurbished
refurbishment strategy design and tender building
scope
N [ N\ N\
Assessment and Manufactur o .
Setting objectives Identification of optimisation anutacluring Building operation
and criteria renovation measures T it .
Detailed design for ranspo Monitoring
Diagnosis of existing Decision on industri- industrialised renova- "
condition alised components tion Mounting Post occupancy
design concept Site Construction
Survey of existing
building
Engineering of the
comploments
AN AN J

<> Phases

D Decisions/ results D

Sub-phases
related to industrialisation




(low / medium / high perceived involvement) AREMESS
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e Main stakeholders’ involvement per phase _

Engineering
consultants

o  Energy solution providers are seen involved
suppliers

o  Design team is heavily involved in phases 1-4.

o  Client team involved throughout the process but Energy solution

mostly in phase 1 (users, managers & owners also providers

heavily involved in phases 4 & 5). Building users &
managers

Building owners

Developers /
investors

Government

ENSNARE bodies
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Phase 3 Phase 4

ABCDEF

A Description of the existing building / building archetypes
Pictures from the existing building and services

c
m 2D plans and/or 3D models of the building
D

W Description of building services (existing and/or new)
E

. m Properties of the envelope and its components (existing and/or new)

™ Building retrofitting scenarios

HE Monitoring data from on-site sensors & description of sensors
| W Energy consumption information
J .

B Weather and location data

K
B User schedules

—

W Data from occupant’s questionnaires

W Cost information of building components and systems <:




*Low/medium/high
relative mentions per
phase are shown
with colours (the
darker the colour, the
highest the number
of mentions per
phase).
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Input

Description of the existing building

Pictures from the building and services

2D plans and/or 3D models of the building

Description of building services

Properties of the envelope and its components

Building retrofitting scenarios

PHASE1 | PHASE2 | PHASE3 | PHASE 4 | PHASE 5

Monitoring data from on-site sensors

Energy consumption information

\Weather and location data

User schedules

Data from occupant’s questionnaires

Cost information of components and systems
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A BIM/3D models of existing and/or post-renovation building
B = Envelope retrofitting design scenarios

c ™ Energy demands/consumption data

D m On-site energy generation data

E ® Indoor comfort data

F m Cost information, budget and/or cash-flow of the intervention

GHE Quality check reports

H M Data for maintenance and the building energy management system
| W Life cycle analysis (LCA) and Life Cycle Cost Analysis (LCCA)

J B Greenhouse Gas Emissions and/or Global Warming Potential (GWP)
Km ?nasttgllation & Assembly guidelines

L W Logistics & planning guidelines

ABCDEF GH I J KL ABCDEFGH I J KL




*Low/medium/high
relative mentions per
phase are shown
with colours (the
darker the colour, the
highest the number
of mentions per
phase).

AY A
AW

A
‘V A
\4
V.
L\

v,

EN

wn

NARE

Output

BIM/3D models

Envelope retrofitting design scenarios

Energy demands / consumption data

On-site energy generation data

Indoor comfort data

Cost, budget and/or cash-flow info

Quality check reports

PHASE 1

PHASE 2

PHASE 3

PHASE 4

Data for maintenance and BMS

LCA and LCCA

Greenhouse Gas Emissions and/or GWP data

Installation & Assembly guidelines

Logistics & planning guidelines

PHASE 5
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e Word cloud of all responses
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contract

case 1} m -
bU'Id'ng under Gost Infomraterialsatlon
Need lack definitiontechnologies
tenant nition
experience communication
process %‘fmsumptlon o exactly e-xistmglocaI

product

leading yermiled” . delivery performance
managermanufgcttljring involvement potential ~ phase technical

decisions Petween Most responsible during suppliers

after Without conceptd terms = whole ... ;i:rocurement
aen project 1€ S1(QJ N partners
schedules prOJeCt |gco5tspm88h o oo

Contact any all  time
C‘lataneeds

i Usually evaluation |andlord replacement
e n e rg y prt}:-g:nmary partner several  Either  Pre-project
contractors market  KNOW renovation

possible alwa)?sonect differe?;[spgggs?g:ﬁ%% COnStrUCthn

contractor connection
PERMITS responsibility . 2510 o ients investment
element go|uti make  SOLERS
solutions availability installation
meihtenance about discussion Uncertainties



e Main types of bottlenecks
identified from the responses

LACK OF INFORMATION

UNCLEAR DEFINITIONS
NORMATIVE & COMPLIANCE
COORDINATION & COMMUNICATION
RESPONSIBILITES & GUARANTEES
UNRELIABLE ASSESSMENTS
TECHNICAL CHALLENGES

OTHERS
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Lack of
information

Unclear
definitions

Identified types of bottlenecks

Normative  Coordination Responsibilities Unreliable
& compliance & comunication & guarantees assessments

Technical
challenges

Others

25



*Darker colours
represent a higher
amount of mentions
per bottleneck type.
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UNCLEAR
DEFINITIONS

nclear definition of the
hovation objective and KPls.

COORDINATION &
COMMUNICATION

- Limited involvement and
participation of specialists
(mostly developer and owner).

- Coordination issues and clear
involvement among
consortium members.

- Lack of a central access point
of information

- Collaboration between
different suppliers.

PHASE 1 - lnclear design proposals at - Bureaucracy
tills stage hinder the clients'
dficision-making process.

- Limited info about the existing

building and its use.

Not enough technical - Bureaucracy

information about building - Unclear overview of Natidhal
PHASE 2 - "

products. or local normatives that neled to

- Limited availability of project be followed.

information (drawings &

specifications).

- Unclear design alternatives

from suppliers. i.e. what N N

a - lnclear technical solutions
colours, materials and shapes N N 5 .
- afld installation techniques for - Approval of the project b
PHASE 3 are possible. q o~
el bjidget calculations and local authorities.

- Unclear detailed info on e rament

connections and installation P :

materials.

;nl\:g:r:Iav:iz\:‘s:;:;gtl:]:echmcaI - Permits and green light fffgm
PHASE 4 q - the local authorities and th

renovation components (fagade o

client.

panels)

PHASE 5 -

- On and off-site logistics and
work-flow.

- Unclear communication
channels between stakeholders

and coordination issues
between the supply-chain and
contractors.

- Unclear communication with
owners and users.

UNRELIABLE
ASSESSMENTS

- Not enough depth in the
technical project to come up
with reliable cost estimations.

OTHERS

- Lack of interested clients and
governmental incentives.

nclear responsibilities of the
cal architects and other
hkeholders.

- Unreliable assessment and
optimisation of different design
options.

- Uncertain building energy
performance predictions.

- Unreliable cost predictions of
energy services.

- Lack of skilled professionals to
assemble a consortium.

nclear responsibilities and
bilities at the procurement
hge for quality checks,

livery, defects and
placements during and after
nstruction.

- Integration and fine tunning of
all the elements and
components.

- Lack of skilled professionals to
assemble a consortium.

nclear agreement of
sponsibilities between
nsortium partners.

- Lack of incentives for
- landlords in tenant-based
scenarios.




o Lack of information seems to be the main perceived bottleneck during phase 1 (pre-
project) and phase 2 (concept design).

o Coordination and communication between different stakeholders is the main perceived
bottleneck type at phase 4 (execution and handover), along with technical challenges.

o Unreliable assessments were mentioned as a relevant bottleneck during Concept
design (phase 2).
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To increase rate of renovation we need to
make the process more efficient

Stakeholders’ communication and
information exchange need to improve

Understand the process, which parties and
what information is crucial

28
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Archetypes, to provide scenarios and
indication of cost and energy at the early stage,
with minimum effort

Comprehensive building data checklist,
considering the level of detail for said
information at every step of the process

Technical information on products, in form of
catalogue.

Construction and suppliers involve earlier in
the process

Clearly defined responsibilities of all
stakeholders throughout the process

Communication channels and protocols
between the design team and the client team,
for solutions approval and execution
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