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DEFINITIONS

A Green Building (GBnew or retrofit) is a building that, in its design, construction and operation,
reduces or eliminates negative impacts, and can create positive impacts, on the climate, social, and
natural environment. GBs preserve precious natural resources and imppaadity of life. Specifically,

this means that GBs should be very energy efficient, use extensively the potential of locally available
renewable energy, use sustainable materials, and aim for a low environmental impact over the entire
life cycle. GBs offetheir users and residents a healthy climate and a high quality of stay, they are
resilient e.g. to environmental change and contribute to social inclusion.

Green Neighbourhoodsaligred with the European Green Dea$ a set of buildings over a delimited

area, at a scale that is smaller than a district, with potential synergies, in particular in the area of energy.
A green neighbourhoodis a neighbourhoodthat allows for environmentally friendly, sustainable
patterns and behavioursto flourish e.g. bioclimatic architecture, renewable energy, soft and -zero
emission mobility etc. Greeneighbourhoodsare the building blocks of Positive Energy Districts (PEDS)
by implementing key elements of PED energy systems. Forpgathe exchange of energy between
buildings increases the share of local seipply with climateneutral energy and system efficiency. They

also provide the technical conditions to enable Citizen Energy Communities4 and Renewable Energy
Communities5 tde implemented.

Green Buildings andNeighbourhoods(GBN)in PROBONO are GBs integrated at delimited area or

district level with green energy and green mobility management and appropriate infrastructure

ddzLILI2 NI SR o0& L2t AOASas ehghgdBentiaMdSelfayidursthay éhsurddijiis]f S K2 f RS NJ
transition that maximizethe economic and socialo-benefits considering a district profile (population

size, socieeconomic structure, and geographical and climate characteristics). Delivered in the right way,

GBN infrastructure is a key enabler of inclusive growth, can improve the accessibility of housing and
amenities, reduce poverty and inequality, widen access to jobs and education, make communities more

resilient to climate change, and promote public headtid wellbeing.

DGNB certificatiorserves as a quality stamp ensuring the state of the building for buyers. The Green
.dzZAf RAY3 [/ 2dzyOAt 5SYYIN] o6unmno SaidlotAakKSR G4KS DSN
F2NJ {dzaadGF Ayl ot S vedianfoRDGNE &aQ dreateKi§ obfih § dodrikon definition of
what sustainability is towards and making it measurable. A consortium of experts was established from
all parts of the construction sector. DGNB had to be reshaped for the Danish standardigeprac
traditions, and laws but is now available to certify any construction project. They chose DGNB as an
innovationforward and sustainable future guarantee. DGNB diversifies itself by focusing on
sustainability and not just the environment. DGNB createsstandardized framework for the
construction operations conditions and creates a common language which facilitates communication
between professions and helps organize and prioritize the efforts in long and complicated development
phases.

Life cycle asessment (LCA¥ a tool used for the systematic quantitative assessment of each material

used, energy flows and environmental impacts of products or processes. LCA assesses various aspects
associated with development of a product and its potential impadk NB dz3 K2 dzi | LINR RdzOG Qa
cradle to grave) from raw material acquisition, processing, manufacturing, use and finally its disposal. In
PROBONO, LCA represents the statement of a building's total energy, resource consumption and
environmental impactn the manufacture, transport, and replacement of materials and for its operation

over its expected life. Sodidife cycle assessment-(£A)is a method to assess the social and

sociological aspects of products, their actual and potential positive dsag@legative impacts along the

life cycle. Lifecycle costing (LCE@pnsiders all the costs incurred during the lifetime of the product,

work, or service.
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Acronym Description
BER Building Energy Rating
BIPV Building Integrated Photovoltaic
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EPD Energy Product Declaration
GA Grant Agreement
GB Green Building
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GHG Green House Gas emissions
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IEQ Indoor Environmental Quality
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KPI KeyPerformance Indicator
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M&V Measurement and Verification
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WP Work Package
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Executive summary

PROBONO aims to turn six European district and site level areas into Green Building
Neighbourhoods (GBN). Acting abe PROBONO Living Labs (LLs), two -Ergke
demonstrators are located in Madrid and Dublin and four busiiesssed demonstratorare
located in Porto, Brussels, Aarhus d@ngigue The PROBONO Living Labs will provide both an
experimentation and innowson environment and testbed for GBN innovative solutions.
Although having a distinct scope, each Living Lab will follow a common pretadgsg with

the GBN transition and strategic plan definition in WP1, the social innovationand
stakeholders engageent activitiesin WR2 and thespecification and selection of thmaturing
innovation technologies fronWWP3 and WP4, considering all the digi#alion aspects in WP5
through the definition and deployment of thgpecificDigital Twins of each LL, goingdhgh

the monitoring and evaluation in V8P the implementation of all the actions in WPand
ending with thedissemination, communication andplicability actions iWWP8 and/VP9.

2tc GazyAld2NRAYy3 YR S@Fftdz GAz2y 2 e évéuationINB 2SO0 ¢
framework and monitoring approach to be applied in each of the PROBONO Living Labs in

order to collect all the necessary data to deploy the assessment activities and therefore to

know the effectiveness of impacts achieved in each of the d.ikabs once the innovations

have been implemented.

The specific objectives of WP6 dhe following and each of the objectives is aligned with each
one of the WP6 tasks.

- Definition of the LLs evaluation framework based on KPls, M&V plans and Life Cycle
methodologiesT6.1.

- Baseline calculation for the Living Labs prior the implementation of the aclién®.
- Monitoring program definition and associated execution plangach Livingdb. T6.3.
- LLs impact assessment under operatiband life cycle perspectives. T6.4.

Dc ®M dat wh. hbIENPWEH AN & 2K & LI NI 2 & todéfidelthec dm 4 K2
Living Labs Evaluation Framework based on a set of KPIs, Measueerdererification (M&V)

plans and Life Cycle assessment methods (LCA, LCC-lZoW) &lloimg to assess the

effectiveness of the project actions and impact assessment of Green Building Neighbourhoods

from different perspectives.

T6.1 is composed by difiemt subtasks:

- Subtask 6.1.1 KPIs based EvaluatioamEéwork covering Energy, Environmental,
Economic and Social pillars. A technical definition is done for each KPI

- Subtask 6.1.2 M&V Plans for energy savings assessment to reliably calculate energy
savngs associated with the operating phase of the buildings. The M&V plans are based
on the International Performance Measurement and Verification Protocol (IMPVP).

- Subtask 6.1.3 Life Cycle assessment plans covering Environmental (LCA. Life Cycle
Assessment) Economic (LCC. Life Cycle Cost) and Sodi&lASSocial Life Cycle
Assessment) perspectives. This subtask provides a holistic understanding of the
impacts achieved through the GBNSs taking into account all the life cycle phases.

This report (D6.1) formates the findings of T6.1, and contains the complete evaluation
framework including the KPIs, the M&V plans and the Life Cycle assegdarent
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This document defines the PROBONO Evaluation Framework and provides a common
framework and guidelines for alating the impacts of the innovative solutions implemented
in each of the Living Labs.

D6.1 should be seen by LLs as the main guidelines for deploying their specific impact
assessment activities in the next phases of the projp&.1 has been desigd being flexible
enough to be adapted to the specific context edich LL. Through the next phases of the
project (Baseline, Monitoring and Impact assessmemt)d once the scope and LLs
implementations plans are clearethe Evaluation Framework will be kai-made to the
characteristics of each of them
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1.1 Mapping PROBONO Outputs

D!

O2YYAlYSyidax

RS & ONR LI A 2 v iEspactid dutpulsand iverid

performed.
GA Respective
Component GA Component Outline Document Justification
Title Chapter(s)
TASK
Define the Living Labs Evaluation Framewq g
identify of suitable KPIs, defirmeasurement g The PROBONO  vauation
and verification (M&V) plans and Life Cy N Framework is based on KPIs whi
assessment methods (LCA, LGCCA) which ‘;‘ allow to measure the progress
will allow assessing the effectiveness of t 2 the PROBONO actions towards t
project actions and the impact assessment o achievement of the final impacts.
GBNs from different perspectives. o
KPIs based Evaluation Framework: The . ) .
o based Evaluation Framework is set cover 4 I\E/l\i':l?uatli(:r:S Fer‘zr:ﬂesglﬂmasm mﬂ;
S Energy, Environmental, Economic and Soc| < . .
% pillars. A technical definition is done for ea S mec_hanlsms to validate th
= KPI identifying all the variables and da S achievement of the PROBON
o . : . o) impacts. These main KPIs 3
o requirements needed for their calculation i 0 categorized in 4 pillars and af
.S later stfage§ as well asAthe identification technically defined in a high detail
% LI NIUYSNBRQ NXalLl2sfaaAoA
i Current existingnitiatives and methodologies 2 PROBONO Evaluation Framework
(23 are considered for their selection an 5 completely aligned with the
8 definition such as LEVEL(s) and alignmg "§ LEVEL(s) initiat® and with the SD(
o) with the SDG are taken into account. n goals.
&
S e s T § | vav pans e enen
= o H
@ LLs to reliably calculate the energy savi f;r PROBO.NO Evaluat_lon Framework
. associated to the operating phase of th -% supporting mec_hanlsms_to eve}luat
buildings. The M&V plan will be based on t 3 the energy savings achieved in tf
IPMVP protocol. LLs in an accurate way.
Life Cycle assessment plan. Define a Life ¢ Life Cycle plans covering the thrg
assessment plan to cover Environmental (LQ o~ perspectives, environmenta
Economic (LCC) and Social -LGA) g economic and social are defined
perspectives. s the PROBONO Evaluatiq
= Framework as supportin
3 mechanism to evaluate the impac
and KPIs with a life cycl
perspective.
DELIVERABLE
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GA Respective
Component GA Component Outline Document Justification
Title Chapter(s)
TASK

D6.1 PROBONO Evaluation Framework

This report formulates the findings of T6.1, containing a complete evaluation framework including: KPIs
Evaluation Framework, M&V Plans & Life Cycle assessment Plan.

Tablel:! RKSNBY OS (2 twh. hbhQa&ripfboh 5St ABSNI o6t S

1.2 Purpose and scope of the document

This document defines the PROBONO Evaluation Framework and provides a common
framework and guidelines for evaluating the impacts of the innovative solutions implemented
in each of the Living Labs.

D6.1 should be seen by LLs as the nmiidelines for deploying their specific LLs impact
assessment activities in the next phases of the proj@f.1 guidelines should be flexible
enough to be adapted to the specific context of each LL.

Figurel shows the WP6 working flow. T6.1 establish the basis for the next activities within
WP6.

- ST6.1.1 KPlIs definitic

- §T6.1.2 M&V Plans

IPMVP - ST6.2.1 Collect baseline

data
- ST6.1.3 LC plans (LC/. ST 6.2.2 Baseline data | . 576.3.1 Define monitoring
LCC,4CA) integration requirements )
- ST6.3.2 Define Monitoring - ST6.4.1 KPIs calculation
execution plans - ST6.4.2 LLs energy savings
reports

- ST6.4.3 Life Cycle impact
assessment

Figurel: WP6 working flow

PROBONO Evaluation Framework receives inputs fidfarent WPs inorder to cover
completely the assessment needs of the whole project1\Wiithgs inputgo considerthe GBN
framework from a general point of viewVP2 to consider the socialand behavioural
innovations within the projectyVP3 and WP4 for theonsiderationof the specific needs from
technological innovations and WP8 and WP9 for the Dissemination/Communication and
Exploitation aspects.

The main outputgrom D6.1will be to WP5 for theeonsiderationof the variables neededrom

each of the Living Labs that reeéo be integrated in the Digital Platform)so to WP7giving
the monitoring requirements and needs from each of the Livings talise deployed and
commissionedand to WP8 for Dissemination and Communication purposes.
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1.3 Partners roles and responsibilities

In the below table is shown theomplete list of partners contributing to D6.1 and their specific
role.

Partner [2{0][]

WP6, T6.1 and D6.1 leader.

Main contributor in the Impacts definition and Main KPIs definition.

CAR
Main contributor in defining the M&V plans.
Support in all the areas of the Evaluation Framework.
ACC Main contributor in the Impacts definition and Main KPIs definition.

ACGR&D Main contributor in defining the LCA and LCC approach.

WP7 leader@emonstration actions). Support in all related with the interactions w
INLE the Living Labs.

Main contributor in the Impacts definition and Main KPIs definition.

WP4 leader (Technological innovationSupport in all related with the interaction
FRHF with the WP4 technical partners.

Contributions to the Additional KPIs needed from WP1 and WP4.

Contributions to the Additional KPIs needed from WP1.

SERCO Specific contributions needed for the definition of the Evaluation Framev
considering the LLs contef@russels).

Specific contributions needed for the definition of the Evaluation Framey

AU considering the LLs context (Aarhus).
WP2 leader (Social innovations). Support in all related with the social aspects.
SIN Main contributor in the Impacts definition and Main KPIs definition.
Main contributor in defining the-£CA approach.
Contributions to the Additional KPIs needed from WP2 AfRB.
uch Specific contributions needed for the definition of the Evaluation Framev
considering the LLs context (Dublin).
VLTN Main contributor in the Impacts definition and Main KPIs definition.
DCN Specific contributions needed for the definitionf dhe Evaluation Framewor
considering the LLs context (Madrid).
Specific contributions needed for the definition of the Evaluation Framev
SONAE S
considering the LLs context (Porto).
CTU Specific contributions needed for the definition of the Evaluati6ramework

considering the LLs context (Prague).
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Partner [2{0][]

PNO Contributions to the Additional KPIs needed from WP9.

WP3 leader (Technological innovations). Support in all related with the interac
TUC with the WP3 technical partners.

Contributions to the Additional KPIs needed from WP3.

Specific contributions needed for the definition of the Evaluation Framev

CAPW considering the LLs context (Porto).

Table2: D6.1 partners main roles

1.4 Structure of the document

Deliverable D6.1 is structured in 6 different sections in addition to the An8egtion 1 is
covering the introduction, Section 2 deés the PROBONO Evaluation Framework and their
links with the SDG and LEVEL(Ss) initiative, Section 3 presents the PROBONO expected impacts
and their detail definition, Section 4 includes the technical definition of the Main KPIs that will

be used to validte the achievement of the PROBONO impacts in addition to include the
supporting methodologies and tools based on the M&V plans and the Life Cycle methods. The
last two sections are for the conclusions and the references. At the end of the document is
included an Annex including all the additional KPIs defined through the different PROBONO
WPs in order to give the overall picture of the project.

2 PROBONO Evaluation Framework

2.1 General evaluation approach.

PROBONO Evaluation Framework should be seen by the Living Labs as the main guidelines for
deploying their specific Living Labs impact assessment activities in the next phases of the
project (Baseline data collection to define the reference scenario, Mdngodefinition and

impact assessment). These guidelines are developed being flexible enough to be adapted to
the specific context of each of the six Living Labs.

PROBONO Evaluation Framework is composed by three different areas of assessment (KPIs,
M&YV plans and Life Cycle plans) although all of them are completely related.

- KPIs are the main evaluation assessment mechanisms within the PROBONO project,
and are the ones used to be able to know if thejpct is progressing well and the
end if the projet and the individual Living Labs have complied with their impacts.
These KPIs are organized in four main pillars (Energy, Environment, Economy and
Social).

- M&V plans (based on IPMVP) and Life cycle plans (covering LCA, LCCCANde
used in PROBON#3 supporting tools for the deployment and calculation of several of
the selected KPI&ll the KPIs in which in their definition need the application of any of
the supporting tools to cover or well a life cycle perspective from an environmental,
economicor social point of view, or on the other hand need an accurate energy
savings measurement on the operational phase based on the IPMVP protocol.
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In the following picture is well represented the composition of each of these assessment areas
(KPIs, M&V plans and Life Cycle plans) and how at the end all of them are merged to form the
PROBONO Evaluation Framework.

ST6.1.1
KPIs

[CARTIF]

= |

&J 4 \ ) Evaluation
L) Framework
p [CARTIF] )
&~ St )
v M&YV plans IPMVP meastement

& VERFFIGATION
:] [CARTIF] L1 ooz
[
vlm ™ ~§l\
e . /
Zim = 4-'1 Qéﬂ%

Figure2: General view of the PROBONO Evaluation Framework

2.2 Links withSDG and Level(s)

twh. hbh A& O2YLX SGSte FtAIYySR 6A0GK GKS wHnon
Sustainable Development Goals (SDGs). PROBONO will support the progress towards the
achiexement of following SDGs over the next yedrough the innovations implemented in

the Living Labs.

How PROBONO address the SDG

NO
POVERTY

SDG1by improving the energy efficiency of th
buildings and thereforeaducing the energy bills

GOOD HEALTH SDG2by improving the Indoor Environmente
AND WELL-BEING ; :
Quality (Thermal comfort, Acoustic comfol
Indoor ar quality and lighting comfort) of the
| buildings where the inneations will be
implemented.

Deliverable B.1¢ PROBONO Evaluation Framework Pagel6of 126



PROBONO

Grant agreement n101037075

GENDER
EQUALITY

How PROBONO address the SDG

SDG5 by ensuring that all innovationg
(technological and social) are tested a|
developed equally across genders.

CLEAN WATER
AND SANITATION

SDGe6by improving the efficiency in the use |
water by installing water meters and othe
related solutions

SDG7thanks to actions related with reergy
efficiency mprovement and RES integratio
reducing energy consumption and th
greenhouse gas emissions.

DECENT WORK AND
ECONOMIC GROWTH

i

SDG#8&y fostering investments andreating new
jobs.

SDG9by actions related with bildings resilient
and sustainable infrastructure.

PROBONO will resear¢tr finding solutions to
social, economic and environmental challenges

SDG11 by deploying sstainable green
neighbourhoods with access to basic servig
energy, housing, transportation and green pub
spaces, while reducing resource use 8
environmental impact.

RESPONSIBLE
CGONSUMPTION
ANDPRODUCTION

O

SDG12thanks to a sstainable production anc
consumption based omadvance technologica
capacity, resource efficiency and reduced glo
waste.
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How PROBONO address the SDG

1 CLIMATE
ACTION

SDG13dyy increasing the use of RES systems
reducing the GHG emissions.

15 oie

SDG15hby biodiversity innovations, rptecting,
restoring and promotingthe conservation of
ecog/stems.

Table3: PROBONO main support towards the SDGs compliance

In addition to the support from PROBONO to the compliance with the SDG, PROBONO is also
very well aligned with the Level(s) methodology developed by the EuropeamiSsion.

Level(s) is the firstver European Commission framework for improving the sustainability of
buildings. Level(s) has been designed to encourage users to think about the whole lifecycle of a
building, providing a basis for quantifying, analysing anderstanding the lifecycle. It goes
0Se@2yR | o0dAfRAYIQa aSNBAOS fAFS YR @I fdsS o8&
after this stage.

Level(s) owes its name to the fact that it proposed three different levels of accuracy for input

data sour§& FyR RI Gl LINRPOSaaAy3d oONBfFGSR G2 GKS
(Conceptual design) corresponding to estimative and reference figures to Leveb@il{Asnd

in-use) corresponding to monitoring and values obtained from detailed assessment. In
PROBONO the three levels are covered as Living Labs goes from conceptual design, going
through the detailed design and construction until the commissioning, competition and
occupation/use.

As can be seen from the previous description of Level(s), PROBONO is very well aligned with
their principles and in the following table the links between Level(s) and PROBONO are shown.

PROBONO main impact

Level(s) Macro objective Indicator :
associated

PROBONO Impact 1
KPI 1.1. Use stage energ PROBONO Impact 3

performance

r (} Green house gas PROBONO |mpaCt 4
A 1 emissions along a
L building’s life cycle PROBONO Impact 5

KPI 1.2 Life cycle Global
Warming Potential

PROBONO Impact 6
PROBONO Impact 7
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Indicator

PROBONO main impact
associated

2 Resource efficient
+ circular material

KPI 2.2 Construction
demolition waste and
materials

KPI 2.3 Design fdq
adaptability use

KPlI 2.4 Design fg
deconstruction, reuse A
recycling

PROBONO Impact 5
PROBONO Impact 8
PROBONO Impact 9

3 Efficient use of
water resources

There is not any PROBONO Impact directly assoc
with Macro-Objective 3 but in PROBONO thewdl be
actions related with the improvement in the use

water resources.

\i A Healthy +
r, 5 » l|. comfortable
LT spaces

KPI 4.1 Indoor air quality

KPI 4.2 Time outside (
thermal comfort range

KPI 4.3 Lighting and visu
comfort

KPI 4.4 Acoustics an
protection against noise

PROBONO Impact 7
PROBONO Impact 10

5 Adaptation +

KPI 5.1 Protection o
occupier health + therma
comfort

PROBONO Impact 10

Optimised life cycle
cost and value

Resilience

KPI 6.1 Life cycle costs

PROBONO Impact 2

Table4: PROBONO main alignments with LEVEL(S)

3 PROBONE@xpected Impactand definition

3.1 PROBONO generakpectedimpacts

All LLs have planned measures and innovations that are expected to collectively contribute to
the impacts of the PROBONO project as describd@ite5. The General PROBON&pected
impacts(as defined in GA impacts Section Zduld be achieved thanks to the aggregation of
individual LLs specific impacthe specific expected impacts from each of ttLs arelefined

in Section 3.2.

Impact Category

I11. Primary energy savings

%

PROBONO Obijective

35% reduction

Deliverable B.1¢ PROBONO Evaluation Framework
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Impact Category Unit PROBONO Obijective
Energy savings from resource efficiency improvem¢q GWhly >4GWhlyear
Energy savings achieved through smart grid optimizgg GWhly >3GWhl/year
Energy efficiency afonstruction and retrofitting worky GWhly >1GWhl/year
Energy savings from use of materials with lower environme GWhly >0.6GWhiyear
footprint
Energy savings from innovative insulation solutif GWh/y >2GWhlyear
12. Investments in sustainable energy € -
Investment in innovative solution € bo YA fthte prgject}\er{dg SadsR
Investment in renovation projects or new constructi € Bnn VAL € Ay@SaisSh
the project end
Investment plans € ben Y}\tltwetproj(ict e;r:dy 8SalsH
I13. Demonstration sites that go beyond nearlero ) )
energy building performance
Reduced heating and cooling demal % >40%
Building Energy Rating (BH ERr;irr«‘ggy A-rating
14. High energy performance - -
Increase of Renewable energy generatedsia % >25%
Increase of Renewable energy covering LLs building energy de % >20%
vs other source
Improved energy efficienc % 359%40%
tonCQ-
I5. Reduction of GHG emissions for the total likycle | eqg/year >65%7
or %
GHG emissions reduction across the life cycle of the innoval % 20%
GHG emissions reduction achieved across GB/GBN value % 30%/35%
16. Reduction of theembodied energy in buildings % 50%
Reduction of embodied energy in buildings due to circular mo| % 10-60%
Reduction of embodied energy in buildings due sustainable dq % 10-60%
I7. Reduction of air pollutants for the total lifeycle kglyear -
Decreased Sulphur dioxig % 10% or < 20 ug/f
Decreased Nitrogen dioxide and oxides of nitro: % 5% or < 50 pg/th
Decreased PM10 and PM2 % 5% or < 12.5 pg/fhand 6 ug/ni
Decreased Leal % 5% or < 0.125 pg/m
Decreased Benzen % 5% or <0.8 pg/n?
Decrease C( % 5% or < 2.5 pg/f
18. Potential for replicability - -
Number of follower GBN n° >6
Number of new GB! n° >20
19. Shortened construction/retrofitting time and cost % >30%

Deliverable B.1¢ PROBONO Evaluation Framework
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Impact Category Unit PROBONO Obijective
Shortenedconstruction/retrofitting timerequired insitu | %or days >30%
Delays caused by supply chain complexity (materials/means 1 % or days <1%
place)
Shortened construction/retrofitting cos % >30%
110. Improved indoor environmental quality (IEQ) % >30%
Reduction in number of complaints regarding air qug % >30%
Reduction in number of complaints regarding noise le % >30%
Reduction in number of complaints regarding d % >30%
Reduction of VOCs levels (PM2.5; CO; Radon; PAHS; Forg::l)d % >30%

Table5: General PROBONO expected impacts

3.2 Living Labs specific impacts

In addition to the general PROBONO impacts seen in previous section 3.1, each Living Lab
(Madrid, Dublin, Porto, Aarhus and Brussels) have specific measures and innovations that are
expected to contribute to the specific Living Labs impacts as shown foltheing Tables.

It is also relevant to remark that although Prague Living Lab has not specific impacts
associated, specific measures and innovations will also be implemented which will allow also
Prague to contributeo different Impact Categories and the global expected impast

The expectedpecificimpacts achieved by each of the Living Labs through the implementation
of the different innovations are the ones coming from the proposal phase. It is expected that
some additional impact categories Iile affected by the Living Labs once the implementation
plan for each of the Living Labs will be clearer in the next phases of the project.

Madrid living Lab specific impacts

The expected Madrid LL impacts are summarize@iable6 and comes directly from the GA
Section 1.3.2.6.

Impact Category Unit LL Reference LL Objective

Flagship building energy
Flagship Building energy demand: 2.76 GWhl/year
demand 8.8 GWh/year Flagship building savings: 6.(
GWhlyear

I11. Primary energy savings GWhlyear

Flagship building + network

12. Investments in sustainab YAEEAZ thermal station

ener
o neH YAL T AZ
Flagship Building specific
heating and cooling demand
49 kWh/m2/year
I3. Demonstration sites that g ) o -~ Flagship Building
beyond NZEBerformance Flagship Building specific improvement: 65%

- heating and cooling demand

140 kWh/m2/year

14.High energy performance
At least nZEB status will be

achieval for all buildings
(commercial and residential)
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LL Reference

LL Objective

The aim is to achieve Energ
Positive building status for
residential building.

I15. Reduction of GHG emissig
for the total lifecycle

tCO2eq/year
or %

Flagship building GHG
emissions (cradle toradle):
2,912.8 tCO2qlyear

Flagship Building GHG
emissions (cradle to cradle):
913.5 tCOz=qlyear
Improvement: 69%

16. Reduction of the embodie
energy in buildings

GJ or %

Embodied energy in typical
buildings: 1,000 GJ

Embodied energy in LL
buildings: 506900 GJ
Improvement: 1650%

*depends on the % of
components integrated

I7. Reduction of air pollutant
for the total lifecycle

Not defined

Measurement will allow the
measures definition and final
improvement establishment

19. Shortened
construction/retrofitting
time/cost

%

Construction/retrofitting
typical time: high
Construction/retrofitting
typical cost: high

Improvement in time/cost
expected: 4660%

110. Improved indoo
environmental quality (IEQ)
Reduction of dust and nois

during retrofitting

%

Improvement IEQ: 3@0%
Improvement Dust and noise
during retrofitting: 30%

Dublin livingLab specific impacts

Table6: Madrid Living Lab expected impacts

The expected Dublin LL impacts are summarizetaile7 and comes directly from the GA

Section 1.3.2.5.

Unit

Impact Category LL Reference LL Objective
FlagshiBuilding energy
. . Flagship Building energy demand 1.2 GWhlyr
I1. Primary energy savings Clles demand 2 GWhlyr Flagship Building savings 0.
GWh/yr
12. Investments in sustainab YAEE A4 i nn O YAttAZy
energy
Flagship Building specific
heating and cooling demand
40-45kWh/m2/year(nZEB
standard for office building)
Flagship Building spedfi Flagship building savings: 0.
. . . GWhlyear
heating andcooling demand: . -
Flagship building Improveamt
I3. Demonstration sites that g |\ . e o 128kwh/mz2/year related to NZB 40%

beyond NZEB performance

Social housing F&G (BER):-3
450kWh/m2/year

Social housing A(BER) < 5(
kWh/m2/year
Social housing BBBERJ100
kWh/m2/year
Social housing improvement,
related to NZEB 65%
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LL Reference

LL Objective

Retrofit buildings in Ireland
need to achieve a BER of B2
achieve nZEB status.

The aim is to achieve nZEB
status for all buildings. It is
expected that the Lexicon
Library will be energy positive
All the social housing units wi
achieve nZEB status with the
potential to achieve the energ
positivestatus.

14. High energperformance

%

Flagship Building specific
heating and cooling demand
85-100 kWh/m2/year
Onsite renewables: 45
kWh/m2/year

Social housing specific heatin
and cooling demand: 120
kWh/m2/year

Flagship Building specific
heating and cooling demand
25 kWh/m2kear

Flagship Building specific
heating and cooling
improvement: 58%

Onsite renewables: 260 MWH

Social housing specific heatin

and cooling demand: 50
kWh/m2/year

Social housing specific heatin

improvement: 58%

Flagship building GHG

Flagship Building GHG
emissions (cradle to cradle):

1I‘gr ﬁ}i‘iggﬂﬂeﬁ i':eG emissig tCOﬁ(reg//year emissions (cradle to cradle); 167 tCOZeq/year
y 0 420 tCOZqlyear
Improvement: 60%
Improvement: 20%
_ ) *The embodied energy of the
6. Reduction of the embodie . . building will not be reduced
energy in buildings (already constructed), the
embodied energy of the
retrofit will be reduced.
Air quality will bemonitored in
I7. Reduction of air pollutant Not defined i the flagship building and in th

for the total lifecycle

housing projects and inform
about improvements.

19. Shortened
construction/retrofitting
time/cost

%

Time/cost shortening period
not specified so far.
Optimization of the retrofit
process will enablsignificant
time and cost reductions.

110. Improved indoo
environmental quality (IEQ)

%

IAQImprovement 30%

Dust and noise issues will bé
reduced (Not quantified)

Table7: Dublin Living Lab expected impacts
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