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Environmental impact - Buildings
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emissions

40% of Primary energy 
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Adjusted GWP values of Individual 

benchmarks per floor area
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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 2 𝆬C GWP

Measuring the Carrying capacity of Earth
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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

Philosophies to allocate CC to EU buildings
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Where,

CCi = Carrying capacity for each threshold

Gpop = Current global population

Epop = Current EU population

NFAbuilding type  = 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

Allocation equation

CC (kgCO2-eq/m2.year)
𝑪𝑪𝒊
𝑮𝒑𝒐𝒑

∗
𝑬𝒑𝒐𝒑

𝑵𝑭𝑨 𝒃𝒖𝒊𝒍𝒅𝒊𝒏𝒈 𝒕𝒚𝒑𝒆
∗ 𝑬𝒑𝒐𝒑𝒙 ∗

𝑯𝒃𝒖𝒊𝒍𝒅𝒊𝒏𝒈 𝒕𝒚𝒑𝒆

𝑯𝒑𝒆𝒓𝒔𝒐𝒏
=
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Are benchmarks good enough?

𝑩𝑽𝑮𝑾𝑷,𝒋

𝑪𝑪 𝑮𝑾𝑷,𝒊
≤ 𝟏

Where,

BVGWP,j = Benchmark value for GWP indicator per benchmarking system j

CCGWP,i = Carrying capacity per threshold i
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Are benchmarks good enough?
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Are benchmarks good enough?



What does it all mean

Buildings have a significant impact on the environment

Environmental guiding tools for buildings are failing

Building LCA benchmarks need to align with IPCC targets
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