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Circolarita e decarbonizzazione del patrimonio edilizio
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Circolarita e decarbonizzazione del patrimonio edilizio

Quali emissioni e quali strateqgie
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the life-cycle of a building which can Industry [)
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Fonte DGNB — CLIMATE POSITIVE: NOW!
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Circolarita e decarbonizzazione del patrimonio edilizio

Il peso dell’embodied carbon nell’edificio

rapporto fra Operative Energy (EO) e Embodied Energy (EE) e fra Operative Carbon(OC) e Embodied Carlbon
(EC) per edifici con prestazioni energetiche crescenti da 1 a 4b (NZEB)

m Lifecycle EE (%) u Lifecycle OE (%) u Lifecycle EC (%) = Lifecycle OC (%)
m EE (MJ/m2) ® EC (kgCO2e/m2)
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Case Study Case Study

Fonte - Lifecycle environmental and economic performance of nearly zero energy buildings (NZEB) in Ireland, Jamie Goggins Paul Moran Alan Armstrong
Magdalena Hajdukiewicz, Energy and Buildings Volume 116,15 March 2016, Pages 622-637
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@ HOUSING

THE BUILT ENVIRONMENT
GENERATES 13.5 BILLION TONNES
OF EMISSIONS A YEAR

Most impactful circular strategies include:

Divert 9.5Gt of construction and demolition waste
from landfill, reducing the need for virgin materials,

Substitute cement and steel for more lightweight,
regenerative materials,

Shift to renewable energy to reduce emissions from
heating and cooling.

Circolarita e decarbonizzazione del patrimonio edilizio

RESOURCES & EMISSIONS

minerals

biomass

We researched how these
GHGs are linked to
societal needs and wants
and found that:

70% of GHGs emitted are
directly linked to material
handling and use (from
extraction and
transportation to
processing and use of our
clothes, phones and
meals).

80% of all emissions are
linked to housing,
mobility and nutrition.

Keep scrolling to explore
the impacts related to our
societal needs and wants

> SOCIETAL NEEDS

housing

communication

mobility

healthcare

services

consumables

nutrition

Savings: GHG EMISSIONS Il_

-11.82 Gt emissions and -13.61 Gt material use BUILD GROW SHIFT

1.4 5.5 4.2

LEGAMBIENTE @mc“‘b
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Fonte - Circularity Gap Report 2021, Platform for Accelerating the Circular Economy
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Circolarita e decarbonizzazione del patrimonio edilizio

L’approccio Whole Life Carbon

' ' Embodied
‘ c) Bmege carbon

End of life T e o

or ing of materials or oug i
carbon || Cmdonoaraste. lfecycle of a bullding or Objects 1 Year
? . orting renewable energy = infrastructure
The carbon emitted during or using waste as a fuel N
demolition or deconstruction source for another
and processing of materials .
for reuse, recycling or final
eyl Interior
.
Services
4 50 Years
Facade
Upfront

3 carbon
The emissions caused in

? the materials production Struaure 1 00 Yeal's

ﬁ and construction phases
of the lifecycle before the
building or infrastructure

begins to be used

Operational
pt:earbt:m B %

Foundation
I Everlasting

processes
quired for the upkeep of the
built asset throughout its
lifecycle

Fonte - WGBC - Bringing embodied carbon upfront
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Circolarita e decarbonizzazione del patrimonio edilizio

Definizioni

Metodologia

Banche dati materiali

Politiche e normative

™
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Definizioni

Il progetto globale ':,‘E\T"%E%NG https://www.worldgbc.org/advancing-net-zero

£ grrenmsn
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Net Zero Operational Carbon Net Zero Embodied Carbon

°
Definition lfe car Definition

A net zero carbon building is highly el

A net zero embodied carbon building (new or
renovated) or infrastructure asset is highly
resource efficient with upfront carbon minimised
to the greatest extent possible and all remajaing
ied carbon reduced or, as a last

_ﬁ ;I;iance ;) DGNG_

1. Measure and disclose carbon

e ﬁﬂ K R Carbon is the ultimate metric to track, lifecycle.
Hereeitv iy o and buildings must achieve an annual T
= e = operational net zero carbon emissions
&b P balance based on metered data 1. Prevent .
..... === Avoid embodied carbon from the outset

o e 2. Reduce energy demand

R Prioritise energy efficiency to ensure
i . that buildings are performing as

o o o efficiently as possible, and not wasting
energy

by considering alternative strategies to
deliver the desired function

2. Reduce and optimise
Evaluate each design choice in terms of
the upfront carbon reductions and as
3. Generate balance from renewables part of a whole lifecycle approach
Supply remaining demand from
renewable energy sources, preferably
on-site followed by off-site, or from

offsets

3. Plan for the future
Take steps to avoid future embodied
carbon during and at end of life

4. Offset
As a last resort, offset residual embodied
carbon emissions within the project or
organisational boundary where possible
or if necessary through verified offset
schemes

4. Improve verification and rigour
Over time, progress to include
; 24 embodied carbon and other impact
CQ] areas such as zero water and zero

. - 4
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https://www.worldgbc.org/advancing-net-zero

Definizioni

: ADVANCING Net Zero Embodied Carbon
Net Zero Operational Carbon NET ZERO
Definition
Definition Whole Life Carbon Vision
1 é A net zero embodied carbon building (new or
A net zero carbon building is highly energy renovated) or infrastructure asset is highly

resource efficient with upfront carbon minimised
to the greatest extent possible and all remaining
embodied carbon reduced or, as a last resort,
offset in order to achieve net zero across the

lifecycle ‘

efficient with all remaining energy from onsite
and/or offsite renewable sources

R Proposta revisione EPBD — Art 2 — Definizioni

"edificio a emissioni zero": edificio ad altissima prestazione energetica, determinata
conformemente all'allegato |, nel quale il fabbisogno molto basso di energia e interamente
coperto da fonti rinnovabili generate in loco da una comunita di energia rinnovabile ai sensi della
direttiva (UE) 2018/2001 [direttiva sulle energie rinnovabili modificata] o da un sistema di

" " teleriscaldamento e teleraffrescamento, conformemente alle prescrizioni di cui all'allegato lli;
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Metodologia

L’approccio LCA

i
Supplementary 1
: information beyond 1
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End of life
carbon 1
A1-3 B1-7 C1-4 D 1
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Metodologia

L'LCA e una metodologia analitica e sistematica che valuta I'impronta ambientale potenziale di un prodotto o di un servizio,
lungo il suo intero ciclo di vita.

T—_
Fase — j

preliminare -V o

= Associazione EPD
. o = Scelta del periodo di vita
Fase =  Quantita materiali utile
progettuale . = Scelta del metododi
/ trasporto
El ﬂ = Scelta della distanza di
Fase trasporto

esecutiva

= Disegni tecnici

™
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Mtodologia

LCA Case study
Quantita

onmental Product Declaration

Quantity Unit ENVIRONMENTABIMPACTS,
1. Foundations and substructure

1.1. Foundation, sub-surface, basement and retaining walls

UPSTREAM CORE PROCESS
POTENTIAL UNITS /

DOWNSTREAM

ENVIRONMENTAL D.U A1 A2 A3 A4
. IMPACTS e -
1.1.1. Concrete cleanliness 298.5 m? (" LA Ak ==
1.1.2. Plle caps 269.0 m3 GwWP kg CO, eq 559 13 112 18 703
1.1.3. Foundation pﬂes 515.5 m? opp gCFC11eq 0.058 0.001 0.003 0003 0.065
1.1.4. Foundation slab 1724.0 m3 AP kg S0, eq 17 01 02 03 23
1.1.5. Foundation beams 88.0 m3 EP kg PO, eq 023 0.01 0.04 0.03 0.3
1 1 6 Columns, base 470 m3 POCP kg C,H,eq 0.095 0.001 0.008 0.009 0.113
1 1 7 Grade beams 408 m3 ADPE gSbeq 0.16899 0.00002 0.00053 0.00002 0.16956
1.1.8. Pile caps reinforcement 22270.0 kg AoPE w 10106 i an 246 10993
Software di calcolo
Resource < Quantity < & CcOxes Comments _ Service life l
Ready-mix concrete, normal-strength ? 269 | m3 v 89t - 2% Pile caps y 60 Concrete mixer truck Permanent
(4
Ready-mix concrete, normal-strength ? 5155 | m3 v 170t - 4% Foundation piles y 60 Concrete mixer truck Permanent
I (d
Ready-mix concrete, normal stren ? O 1724.0 | m3 v 503t - 12% Foundation slab y 60 Concrete mixer truck Permanent
Ready-mix concrete, normal-strength ? 88| m3 v 29t-0,7% Foundation beams y 60 Concrete mixer truck Permanent
Ready-mix concrete, normal-strength ? 47 || m3 v 15t-0,4% Columns base y 60 Concrete mixer truck Permanent
Ready-mix concrete, normal-strength ? 408 | m3 v 13t-0,3% Grade beams (admin y 60 Concrete mixer truck Permanent
(4
Hot-rolled reinforcement steel bar ? 22270 | kg Vv 16t-0,4% Pile caps reinforcement 370 Trailer combination, 40  Permanent

"impatto am

Fonte - Jacobs Italia - Il Life Cycle Assesment perla misura-dell bientale dell’edificio —Green Digital Week Ecomondo 2023
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Metodologia

GWP kg CO2e - Life Cycle stages

GWP kg CO2e - Classifications

2.000.000
4,000.000 100% 1.600.000
(]
3500000 e 90% g 1200000 387
o ¢ = 800.000 5 26,5% e
~ ; 13,4%
80% 400.000 ¢ . ’ 5,6% J—
3.000.000 ¢ 5 ’
70% 0 p
? Floorsslabs, Foundations External Finishes and Columns and Windows
2.500.000 v 8 roof decks, wallsand  coverings vertical and doors
o 60% 8 beamsand facade structures
~N 0o roof
S 2.000.000 50% °
w ° GWP kg CO2e - Resource types
% ©
1.500.000 40% 2 3.000.000
30% 2.500.000
1.000.000 2000000 |59,5%
20% 3 *
S 1.500.000
500.000 O S
6,6% 5,0% 10% F
1,9% * . 1.000.000 22,6%
0 * 0% . 10,6%
500.000 31% 2 8%
Al-A3 A4 B4-B5 C1-C4 End of g 170 1070 1,2%
Materials Transportation Replacement life 0 e ¢ e *
Metals  Ready-mix  Plastics, Precast | Insulation;; Doors &
Fonte - Jacobs Italia - Il Life Cycle Assesment per la misura dell'impatto ambientale dell’edificio — Green Digital Week Ecomoéndo 2023 membranes ;)N dows
& roofing é

ACCELERARE LA CIRCOLARITA’ NEL SETTORE DELLE COSTRUZIONI - Il ruolo delle emissioni di carbonio e dell’energia incorporata per la sostenibilita dei progetti TEGRMBIENTE

100%
80%
60%
40%
20%
0%

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

Share of kg CO2e

Share of kg CO2e

'f"gto Club



Le banche dati

Le caratteristiche dei materiali e dei componenti

DESCRIPTION OF THE SYSTEM BOUNDARY (X = INCLUDED IN LCA; MND = MODULE NOT DECLARED)

Dichiarazioni Ambientali di Prodotto Tipo Il ISO 14025 oo
* non € necessaria una soglia minima : : - T Tz B - JOARES
a I=_aS|deIF;|cIod| 5852288 3“?2?;“
* sottoposte a un controllo indipendente vita considerate SHH I ég HHHE m§§s
2|55 14 g a 8
IS o |© s
1fi RVt 1 11 1 Al | A2 | A3 A5 | B1 | B2 | B3 | B4 | B5|B6 | BT |C1|C2|C3|cCa D
- certificate attraverso attivita di verifica e convalida svolte e L T
da organismi terzi accreditati | ti -_
mpa ! @MMMIM statosphercozmelayer | g CFCH1£q Gt i . T |
. . - . . . . . i the icozone 11 J 071 1831 42|
* rivolta allo scambio di informazioni tra operatori (B2C) ambientali | oo™ sosl [ee T um e o —
. e e e | S0 e
» basato sulla metodologia di calcolo LCA RESULTS OF THE LCA - RESOURCE U ”
Consumo e M
o T - : _ _
dl rlsorse %mw— ﬁ;mm ﬁ zoé,ro 035 002 018
[ Nonenewable primary energy as energy carer M) [ 2000 ; - B
Twm%’ﬁ”— Jﬂm&ﬂﬂ_ 21466.2(:) 5 [ P
— e % 0 ) 7% %
Use of non-renewable secondary fuels 000 000 000 000
Come leggere un EPD? : 5 o S am— " M . =
Un EPDspecificaI’impgﬁoambien?a!edi . 040 ced ro
Loty Produzione - o O B
ed & un modo trasparente di presentare . e . Non-hazardous waste disposed 4T4E4 11263 664E5 1456+
.......... informazionian?bientalive‘:'ificate. dl rlflutl Mm %_ 2.45_5-2 1.1?55 692E-7 37{E-5
Materials for recycing [kal -
Mhelemiudm M 0-00
—r i sl

N
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Le politiche

L’evoluzione normativa comunitaria — il ruolo di Level(S)

,Renovation Wave* for Web-based support tool
Europe to work with Level(s)
strategy publication 2020 and web-based training

material 2021

—

Research —
»oustainable Finance — tackling ,Green Deal Call 2020 ,»,Green Public Procurement
climate change“ (Horizon 2020), criteria®
Delegated Act adoption: 2020 New Public Private Based on Level(s) for offices and
Implementation: 2021 Partnership 2021 (Horizon schools, for new build and
Europe) renovation, 2022

&
4
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Le politche

Level(s)

European framework for sustainable buildings

JRC TECHNICAL REPORTS

Level(s) — A common EU framework
of core sustainability indicators for
office and residential buildings

User Manual 1: Introduction to
the Level(s) common

et o] Standardised Core metrics for life
reporting sustainability cycle
framework indicators performance

Nicholas Dodd, Shane Donatello,
Mauro Cordella (Unit B.5)

aaaaa ry 2021

Levels (S) is NOT a certification tool

Levels (S) is an autonomous and voluntary reporting tool
that uses a limited number of indicators that can be
integrated with existing certification schemes

Iy

&
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Le politiche

Macro-objectives

1: Greenhouse gas and
air pollutant emissions
along a building’s life
cycle

2. Resource efficient and
circular material life
cycles

3. Efficient use of water
resources

Indicators

1.1 Use stage energy performance

1.2 Life cycle Global Warming
Potential
2.1 Bill of quantities, materials and

lifespans
2.2 Construction & demolition waste

and materials
2.3 Design for adaptability and

renovation
2.4 Design for deconstruction,

reuse and recycling

3.1 Use stage water consumption

ACCELERARE LA CIRCOLARITA’ NEL SETTORE DELLE COSTRUZIONI - Il ruolo delle emissioni di carbonio e dell’energia incorporata per la sostenibilita dei progetti

Parameter

kilowatt hours per square metre per

year (kWh/m2 /yr)
kg CO2 equivalents per square metre

per year (kg CO2 eq./m2/yr)
Unit quantities, mass and years

Kg of waste and materials per m2 total
useful floor area

Adaptability score

Deconstruction score

m3/yref water per occupant

™
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Le politiche

Macro-objectives

4. Healthy and
comfortable spaces

5. Adaptation and
resilience to climate
change

6. Optimised life cycle
cost and value

Indicators

4.1 Indoor air quality

4.2 Time outside of thermal
comfort range

4.3 Lighting and visual comfort

4.4 Acoustics and protection

against noise
5.1 Protection of occupier health

and thermal comfort
5.2 Increased risk of extreme

weather events
5.3 Increased risk of flood events

L
6.1 Life cycle costs

6.2 Value creation and risk
exposure

ACCELERARE LA CIRCOLARITA’ NEL SETTORE DELLE COSTRUZIONI - Il ruolo delle emissioni di carbonio e dell’energia incorporata per la sostenibilita dei progetti

Parameter

Ventilation, CO2 and humidity, TVOC,
mould, benzene, particulates, radon
% of the time out of range during the

heating and cooling seasons
Level 1 checklist

Level 1 checklist

Projected % time out of range in the
years 2030 and 2050

Level 1 checklist

Level 1 checklist

Euros per square metre per year
(€/m2/yr)

Level 1 checklist

)
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Le politiche

| documenti di riferimento del framework Level(S)

Introduction to a Level(S)

https://ec.europa.eu/environment/topics/circular-economy/levels en#ecl-inpage-260

Last version of detailed manual
https://susproc.jrc.ec.europa.eu/product-bureau/product-groups/412/documents

JRC TECHNICAL REPORTS JRC TECHNICAL REPORTS JRC TECHNICAL REPORTS
Level(s) - A common EU framework Level(s) — A common EU framework Level(s) - A common EU framework
of core sustainability indicators for of core sustainability indicators for of core sustainability indicators for
office and residential buildings office and residential buildings office and residential buildings

&

LEGAMBIENTE @to(:lub
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https://ec.europa.eu/environment/topics/circular-economy/levels_en
https://susproc.jrc.ec.europa.eu/product-bureau/product-groups/412/documents

Le politiche

Le azioni del progetto LifeLevel(S)

O,

Allineare i principali protocolli Professionisti e
europei di certificazione degli edifici imprese di
sostenibili agli indicatori di Level(s) costruzione
Azione Supportare lo sviluppo di dati di PrOdtUtt.olr.i !
B2 qualita per LCA, LCC e indicatori IAQ Cr;‘;s;'r?;nii

AZ|One Sviluppare competenze per integrare Pubbliche
B3 LCA, LCC, IAQ negli appalti pubblici amministrazioni

AziOne Erogare i programmi di training per Tutti e tre i
sviluppare le capacita e le taroet
B4 competenze degli attori della filiera 2

v

KE
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Le politiche

| #BUILDING
Il progetto LIFE

E’ un progetto per sensibilizzare un approccio life cycle alla sostenibilita degli edifici, che non si concentra
quindi solo sulle emissioni operative di CO2 degli edificii, ma anche sullimpatto ambientale associato
all”’embodied carbon” L’azione chiave del progetto € lo sviluppo di una roadmap europea di politiche per la
decarbonizzazione degli edifici al 2050 e di 10 roadmap nazionali (una per ciascun paese deiu 10 GBC
europei coinvolti) con l'obiettivo di contribuire alla realizzazione del Green Deal Europeo attraverso la
riduzione gli impatti ambientali complessivi degli edifici, sia relativi alle emissioni di CO2 sia all’uso delle
risorse, valutati lungo l'intero ciclo di vita.

Alliance Gi

GREEN reen

3 HOE 3¢ o
{

FINLAND B C g:l‘i':c

CROATIA

"*GBC " PLGBC ?];s:sam

(Posvs  @IGBC &GBCe - ’

IKEA Foundation L ...
e

EU Leadership Forum

EU Policy Whole

Technical Working

Group Life Carbon

National Building Policy
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Conclusioni

L’ opportunita di ridurre I'impatto nel processo edilizio

Build nothing
Explore alternative

100%

Build less
Maximise use of existing assets

Build clever
Optimise material usage and
design with low carbon materials

Carbon reduction potential

Build efficiently
Use low carbon construction technologies
and eliminate waste
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Planning Design Construction Operation and maintenance Project development stages
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