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During the last century, humanity has piled up over 1000
long-lasting artefacts like roads and buildings globally

This pervasive phenomenon locks in material and energy us

our settlements and the resulting resource use

This mass doubles every 20 years
and has recently even outweighed
the whole global plant biomass! o

Globql In-Use Material $tock§

Knowing where, what and how
much of which material — both at
high spatial resolution and across
large areas — allows to manage our
future resource use more 0
effectively and to increase the ~
circularity of our economy. Kraussmann et al. (2017), PNAS
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1) Stock density (mass per unit area)

* The human-made mass exceeds plant biomass by 2.6

structures prominently stand out
* their much lower material density
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e The total massis 127 £ 5.8 Gt, i.e., ~12-13% of the global total
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3) Material intensity (mass per person [t/capl]) &

* The mass of materials piled up per person is indicative ‘Q‘?
of environmental impacts, land take, and resource 4
requirements

* The average material intensity in the US is
391 t/cap, but spatial variations are very large

» Materials are generally used more effectively in
dense agglomerations, less effectively in rural
communities, regional patterns exist

 Reinforcing feedback loop: material intensity in rural
areas increases through building vacancies and larger
living spaces due to population aging + domestic
outmigration. Contrary, population gains in urban areas
result in further densification or shrinkage of housing
units and decrease material intensity
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* The highest stock density (i.e.,) prevails in urban centers, where particularly heavy

2) Stock and material distribution
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Data sources: one year of Sentinel-1 (TUW) + Sentinel-2 (FORCE L2),
OpenStreetMap (OSM), Microsoft building footprints, National Land
Cover Database (NLCD), tall building database, construction climate
zones, literature-based material factor database
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Mass is almost equally divided into buildings and mobility
iInfrastructures

98% of mobility infrastructure consists of minerals, the composition
of the building stock is more diverse

The majority of mass is used by widespread infrastructures (low-rise
buildings, local roads, parking spaces), despite
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