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Changes in global surface temperature relative to 1850-1900

a) Change in global surface temperature (decadal average) b) Change in global surface temperature (annual average) as observed and
as reconstructed (1-2000) and observed (1850-2020) simulated using human & natural and only natural factors (both 1850-2020)
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Fuente: https://www.ipcc.ch/report/ar6/wg2/
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Annual CO2 emissions

Carbon dioxide (CO:) emissions from fossil fuels and industry. Land use change is not included.
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Fuente: https://ourworldindata.org/co2-and-other-greenhouse-gas-emissions
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Global greenhouse gas emissions and warming scenarios SEREEE

Each pathway comes with uncertainty, marked by the shading from low to high emissions under each scenario. in Data
- Warming refers to the expected global temperature rise by 2100, relative to pre-industrial temperatures.

Annual global greenhouse gas emissions
in gigatonnes of carbon dioxide-equivalents
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Fuente: https://ourworldindata.org/co2-and-other-greenhouse-gas-emissions
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COz2 reductions needed to keep global temperature rise below 1.5°C

Annual emissions of carbon dioxide under various mitigation scenarios to keep global average temperature rise
below 1.5°C. Scenarios are based on the CO: reductions necessary if mitigation had started — with global emissions
peaking and quickly reducing — in the given year.

40 billion t
35 billion t
30 billion t
25 billion t

20 billion t

15 billion t

Medidas

10 billion t urgentes y radicales

5 billion t

0t e
2060

1980 2000 2020 2080 2100

Source: Robbie Andrews (2019); based on Global Carbon Project & IPPC SR15
Note: Carbon budgets are based on a >66% chance of staying below 1.5°C from the IPCC's SR15 Report.
OurWorldinData.org/co2-and-other-greenhouse-gas-emissions « CC BY

Fuente: https://ourworldindata.org/co2-and-other-greenhouse-gas-emissions
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European Green Deal

Reduccion progresiva y

absoluta de la emisiones de

CO2 para el afio 2050
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AT A GLAMNCE
Plenary- March | 2023 Eurapean Farilament

Energy Performance of Buildings Directive

et Farliamant is du to vile in plonary in March of 3 raport Som the Commines on indusry, Ressarch and
Erviagy [ITRE) o ther penposal 90 mvice the Erdigy Porformance of Buldings Di-ctivie, part of the Tt for 55°
packags. Once adopted, this will st Farlamonts positon for tiliogue nagotiations with the Cowndl.

Background

In Drecemn ber 2021, the Eurcpean Commission proposad a re nto the Energy Performance of Bullding:
Girective [EPBL), 25 part of the fit for 55' package, to meet 3 minkmum 55% EU recuction in greenhouse
533 (GHG] emissiars by 2030, ﬂmkgiynqnlnﬂmdﬁllu: 2021 Eurcoean Cimate Lo, This EPBG
reviskansets out how th ea and fully d hulldlngnor.khy 2050, in
particular by increasing theer: ths ming baild| in each EU Member Stane.

European Commission proposal

Asaf 2020, 2l new bulidings inthe EU must be zero-emission (2027 for alinew pubic bulidings ). To enane
mose harmonised standands acr rate: gy perf will be st
at EU level Mareresidential bulldings with the lowest (dass ] energy performance certificate (EPC) will
reed toberenovated toat least dassF by 2027 and atlesst chssE by 2030 Meanwhile, alldass Gresidential
bruikdings vell need to reach class F by 2030 and dass E by 2033, Infuture, EPC dass G must cover at least
15 % of buildings in sach Member State, while lower class EPCs (0-G) would be ssued for only Syears.

Council of the EU position

The Eounl of the EU adopted a general aporoach inegodiating pesition) during a meeting of energy
ministers on 25 October 2022, This would requine all new bulldings to be zera-emission from 2030 (2028or
all new buildings cwned by publc bodies). Exceptions would be passible for some types of bulding.
inchuding histarical ones, places cdwarship and bulidings used for defence purpaces fesidental buikding:
would need tomeet a B dass by 2033 and higher standards by 2040.0r 2050 based an national frajectones:
towwards zera-emission bulidng swodks. Norresidential bulidings would reed to meet madmum esengy
performance thresholds, based on primary energy use anddeter mined acconding to 15-25% of the warst
perfarming energy stock in each Member State Clacs A ERCs wauld apgly to 2em-emission buldngs anew
A class would apply to zera-emission bulidngs contributing on-she renewable energy tothe grid.

European Parliament position

The ITRE cosmamittes adapted its ¢ tan 9 Februssy 2023, This would setan earfier deadine far all new
buildings to be zerc-emission (2028, and apply this chlgation fram 2026 o all new bulidings acou pied,
operated or awned by public aut harities. Al new bulidings should be equinped with solar technologes by
2028, where feasible (2032 for residential bulklings undergaing major renavation). Residential bulkding
woukd need to reach EPE class E by 2030, and dlass D by 2033, Non-residential and public buikdings would
heaweto achikeve the same classes by 2027 and 2030 respectively. & lmited set of exemptions would apphy
to certain categaries of buiiding, incuding public social hausing, where renovatians would lead to rent
increases that were not compensated by greater savings an erergy bils. Fossifueks in new heating systems
wmldbetmall,’phundumhy]lﬁs unikess the & allowed their until 2040

First enading repart: 2 D, Committes responsick:
ITRE, Rapporieur: CIIM{LIP\MEF& IIEIIMI Fnrll.lmw
Indmaitic s o EL Lisgiskrtion in peogeess’ | —"

EPRS | European Parliamentary Research Service
At Al Wikiom, Members Research Sandoe
FETI9.377 - March 2003
T Scimant . o, e, e P i P 1 B et i st han
e e ey o L a2y o et Btz
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EN

EPBD

—> Huella de Carbono

a lo largo del ciclo de vida

Impactos incorporados

Impactos operacionales
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2nd Thermal Insulation EnEv Passivhaus
Ordinance 1984 2007 standard
. Impactos Incorporados ‘
. Impactos Operacionales 353 3017 196
kwh/m2a kwh/m2a kwh/m2a

EU 2020
NZEB

617
kwh/m2a

Fuente: Fuchs M, Hartmann F, Henrich J, Wagner C, Zeumer M (2013) SNAP Sy stematik fi r Nachha It i gkeitsanforderungeni n

Planungswettbewerben - Endbericht. Berlin
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Aspectos clave para reducir y
mitigar impactos

Evaluacion y monitorizacion Poner limites y reducir



Aspectos clave para
reducir y mitigar impactos PRy
&)

Fuente: https://pre-sustainability.com/articles
life-cycle-assessment-lca-basics/

Huella de Carbono

emisiones de GEI (CO, ¢, ybasadas en la

Evaluacién y monitorizacién metodologia de ACV utilizando como uUnica
categoria de impacto el cambio climatico



https://pre-sustainability.com/articles/life-cycle-assessment-lca-basics/
https://pre-sustainability.com/articles/life-cycle-assessment-lca-basics/

Analisis del Ciclo de Vida

Huella de Carbono
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Huella de Carbono
Entradas Salidas

Recursos ‘

* Emisiones de CO2 eq.

Fuente: ISO 14040:2006
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Huella de Carbono

building life cycle information
supplementary
information
beyond the
building life cycle
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Huella de Carbono
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Huella de Carbono XTo Consumo de
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Huella de Carbono
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Huella de Carbono
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Alcance y Inventario Evaluacioén Interpretacion
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Huella de Carbono

®,

 J

Definiciéon de
Alcance y
objetivos
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Inventario

[

Evaluacién

interpretacion

Cantidades de materiales presentes en edificio a
lo largo de su ciclo de vida

‘ Consumo de recursos del edificio (agua y energia)

‘ Desempefio Ambiental de los materiales del edificio

Escenarios futuros sobre materiales, productos y
procesos gque componen el edificio



ACV en BIM

Huella de Carbono

N
=

i

Uso del modelo Datos Ambientales o
BIM para la extraccion (genéricos and Herramientas de Definicion de
de cantidades especificos ACV escenarios y

de materiales. EPDs/DAPs) calculo del ACV
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Huella de Carbono
.

Reducir esfuerzos en la
Fase de inventario del ciclo de vida

Uso del modelo
BIM para
realizar el ACV
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Huella de Carbono

Uso del modelo
BIM para

realizar el ACV ‘ Facilitar la implementacidn del ACV a lo largo
del proceso de disefo
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Experiencias existentes

ANNEX = ROGHY -G-8 S A OA G- V] By Miokina o 2000 S ntiivedade vagn el Toom - W 1000 wia) o g & RTINS s
w72 EBC &) T o omieom A i e B R O OO R b S Comeiontie| macach. | Mootw ) hews ELIGOY
x P

nterat cnsl Energy Agensy
Assessing Life Cycle Related
Environmental Impacts Caused by
Buildings

Froject Summary Repert

T
-

IEA EBC Annex 72
) . BIM3LCA / ODISEA / EVA-BIM / BIM-ZEN
https://annex72.iea-ebc.org/ Grupo TEP 986- Universidad de Sevilla

Proyectos de investigacion culminados o en fase de desarrollo
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Huella de Carbono

Variabilidad en los resultados a lo
largo del proceso de diseno.

Do e Jan 18 Feb 18 Mar 18 Apr 18 May 18 Jun 18 Jul 18
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Building permit Delivery of construction plans

Fuente: Hollberg, A. et al. (2020). “Evaluation of BIM-Based LCA Results for Building Design.”
Automation in Construction 109:102972. doi: 10.1016/j.autcon.2019.102972.
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Huella de Carbono

Dificultades en la organizacion y uso
de la informacion del edificio
contenida en el modelo BIM.

Alcance y
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Huella de Carbono

3 Variabilidad en tipos de datos,

~_~ problemas de interoperabilidad vy
‘\/ flujos de trabajo.

o
0z0 @ IR
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Interpretacion
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Huella de Carbono

Complejidad de modelado de
Procesos.

Evaluacion







Problemas detectados

§

Variabilidad
de los resultados a

lo largo del proceso
de diseno.

Dificultades en
la organizacion y
uso de la
informacion del
edificio contenida
en el modelo BIM.

o0

O

Variabilidad en

tipos de datos,
interoperabilidad y
flujos de trabajo

Complejidad

de modelado de
procesos
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Huella de Carbono

PROBLEMA SOLUCION
Variabilidad en los Definiciéon armonizada de las
resultados a lo largo . o~ s
fases de diseno y descomposicion
del proceso de
disefio. sistematica del edificio

- —
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Huella de Carbono

SOLUCION

Fase temprana de disefio Fase de disefio detallado Mantenimiento

[
Lgiia |

Fase de
disefio

E ....... .I

LoD /
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* % *

“As built”
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Huella de Carbono

SOLUCION
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Huella de Carbono

SOLUCION

PARTS

Definicién oo it G
armonizada de las o

fases de disefio vy e
descomposicion Lo T RS e

BUILOING L |

sistematica del Lovers (A AN Y m...,.._;._,.._m.,.

TYPE 1
ELEMENTS

edificio. Ravirs

BUILDING 1 |
ELEMENTS

Level5 B [ a
Level 6 L =
MATERIALS EE OEEN EHE =N OB ® =HE =

HORIZONTAL DECOMPOSITION

VERTICALDECOMPOSITION

Edificio

U

Sistema

U

Elemento

U

Sub-elemento

U

Material

Fuente: Soust-Verdaguer et al., (2020). Implications of using systematic decomposition structures to organize building
LCA information: A comparative analysis of national standards and guidelines-IEA EBC ANNEX 72. IOP Publishing
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Huella de Carbono

PROBLEMA SOLUCION

Dificultades en la Definicion de flujos de trabajo,

organizacion y uso de la

informacion del edificio herramientas y fuentes de datos

contenida en el modelo BIM.

Variabilidad en tipos de
datos, interoperabilidad vy
flujos de trabajo. L= :

E 14
ooo
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Huella de Carbono

SOLUCION

IEA EBC Annex 72
. https://annex72.iea-ebc.org/
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Huella de Carbono

SOLUCION

Definicion de flujos
de trabajo,
herramientas y ,

Level(s): el marco comun de la UE de
fu en t es d e d at oS indicadores basicos de sostenibilidad

para edificios residenciales y de
oficinas

JRC TECHNICAL REPORTS

Manual del usuario n.© 1:
Presentacion del marco comun
Level(s)

(version de la publicacion 1.1)

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

L Level(s)

https://environment.ec.europa.eu/topics/circular
-economy/levels_en
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Huella de Carbono

PROBLEMA SOLUCION

Complejidad de Gestion de la incertidumbre,
modelado de

interpretacion y visualizacion de los

resultados.
@

Procesos.
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Huella de Carbono

SOLUCION
Gestion de la a g
incertidumbre — Y
; e W e

interpretacion y B o -

visualizacion de los

Early Detailed
resultados. up t0 200 mor than 300
Element definition (Lower modelling precision, use of Product/material definition (Higher element modelling precision and
generic objects). product/material definition).

Fuente: Soust-Verdaguer et. al. 2023 -Using systematic building decomposition for implementing LCA:
The results of a comparative analysis as part of IEA EBC Annex 72
https://doi.org/10.1016/].iclepro.2022.135422
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Huella de Carbono

SOLUCION

Nivel de complejidad y
cantidad de informacion

Fase de disefio y actores
interesados

Fuente: Hollberg et. al. 2021 -Review of
visualising LCA results in the design process of
buildings. Building and Environment.
https://doi.org/10.1016/j.buildenv.2020.107530



https://doi.org/10.1016/j.buildenv.2020.107530

¢Qué podemos hacer para avanzar.y
mejorar la implementacion del ACV y el
calculo de |la huella de carbono a lo largo

del proceso de diseno de los edificio?



Conclusiones

co,

‘e

Importancia de integrar
la huella de carbono
como una variable de
disefo relevante.

Importancia de
incrementar el nivel de
integracion del calculo y
evaluacioén de la huella
de carbono a lo largo de
proceso de diseiio.

S,

—t—

Procedimientos y

métodos cada vez mas
sistematizados nos acercan
a resultados mas fiables,
comparables y
representativos para el
contexto en el que se
emplaza el edificio.
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