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Goal

A comprehensive spatially resolved bottom-up model was developed by merging three new, overarching model shall provide a virtual platform for detailed scenario analysis to
existing models in order to capture the variability of household behavior and to quantify support policy makers in their quest for effective measures tailored to the specific environ-
life cycle environmental impacts induced by individual households in Switzerland. The mental problems of a region.

Building Energy Model Mobility Model Consumption Model

* A physically-based building energy model [1]  The application of MATSIm [8] (=agent-based * Based on the Swiss Household Budget Survey
estimates space heating, hot water and elec- traffic simulation framework) to Switzerland re- [10], consumption patterns were identified and
tricity demand for each residential building in produces the mobility behavior of the Swiss consumption-based archetypes were derived by
Switzerland. population and provides spatio-temporal infor- means of data mining techniques.

* The model is based on simplified energy balan- mation on chosen traffic modes and driven rou- * These archetypes were assigned to Swiss house-
ces as a function of time, site, climate data, tes per agent. holds by a probabilistic approach.
building characteristics, surrounding topography * The agents and their mobility demand were then
and 3D-geometries. assigned to household members.
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(coupling with life cycle background data: ecoinvent 3.3, Agribalyse 1.2, EXIOBASE 2.2)

Results
Consumption-based total environmental Per-capita consumption-based total environmental * The meta-model allows for detailed analyses
footprint of Switzerland footprints of the Swiss cantons : on different regiona| scales.
(ReCiPe Endpoint Total) (ReCiPe Endpoint Total) : .
| __* Status quo analysis shows large differences
Leisure & Points per person per year b individual h hold . d
vacations ] 830 - 845 etween Individual households, regions an
Communi- 39 ] 845 - 860 consumption areas.
cations [ 860 - 865 _ _
[ 865 - 880 * Detailed scenarios are currently analyzed:
] 880 - 885
I 885 - 895 * The component-based approach of the
— ggg'gg building model allows for detailed refur-
B 915-925 (0 bishment scenarios.
BN 925-965 ¢

70 * MATSim allows for analyzing future mo-
bility scenarios (e.qg. electric car penetra-
tion, increased home office activities,
autonomous vehicles, etc.).

The consumption model considers these
scenarios in a context of total consump-
tion and identifies potential burden
2797 shifts between consumption areas (re-
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Example of level of
detail: greenhouse
gas emissions in-
duced by mobility
behavior in a case
study municipality
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