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EU Climate Strategies
Target for reducing and ObJeCtlveS

Greenhouse gas
compared with 1990 level T

EU climate and energy
targets until 2020 neutral”
EU climate and energy, =)

i targets until 2 O 3 O
Target for Renewable

energy % renewable energy

A “Carbon

EU climate and energy
targets until

2050

—

—

Target for energy efficiency
% improvement




Environmental impact - Buildings

> &

36% of all GHG 16% of all water 40% of Primary energy
emissions consumption consumption
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14 Benchmarks

{1 Regulatory tooI} [ 2 Labelling J { 4 Su_stainability }
systems rating tools

Residential _ . .
buildings Office buildings School buildings
.,,os;@



Benchmark B Sustainability rating tool
I Labelling system :
BNB . | . ’ . M Independent research
E+/C-
SIA 2040

Brejnrod et al. 2017 ‘

Lasvaux et al. 2017 ‘—-II'—-.
Mair am Tinkhof et al. 2017 PP H—

Lavagna et al. 2018 ‘
Rasmussen and Birgisdottir 2018 CD
Rasmussen et al. 2019 ‘
Rucinska et al. 2020 ‘—' . I .
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

GWP (kgCO2-eq/m2.yr)




- ustamaxhty rating tool
I Labelling system

? ? Independent research

Benchmark
BNB

E+/C-
SIA 2040

Brejnrod et al. 2017

Lasvaux et al. 2017

Mair am Tinkhof et al. 2017

Lavagna et al. 2018

Rasmussen and Birgisdottir 2018
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Measuring the Carrying capacity of Earth

Carrying capacity(CC)

“The maximum sustained environmental intervention a natural system can
withstand without experiencing negative changes in structure or functioning
that are-difficult or impossible to revert.”

Threshold

Control variable

1 W/m2




Philosophies to allocate CC to EU buildings

Philosophies
Egalitarian — Scaling down the carrying capacity
Allocation of total CC to each EU citizen

Utilitarian — Scaling up the carrying capacity
Allocation of CC per each EU citizen to specific building type
1. Fraction of EU population going to specified building type
2. Number of hours spent by an EU citizen per building type

6®®



Allocation equation

CC; E
CC (kgCOs-eg/ms.year) = —§ pop * Epopx *
Gpop NFA building type

Hbuilding type
Hperson

Where,

CCi = Carrying capacity for each threshold

Gpop= Current global population

Epop= Current EU population

NFAbuildingtype = Floor area per building type

Epopx = Fraction of EU population in each building type

Hbuilding type = Number of hours spent by an avg. EU citizen in each building type

Hperson = Total number of hours available to a person KL

10
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What does It all mean

Buildings have a significant impact en the environment
Environmental guiding tools for buildings are failing
Building LCA benchmarks need to align with IPCC targets
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Eisbarhaus, Kirchheim, Germany Zedler Institut, Ludwigsburg, Germany
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