
www.sccer-mobility.ch 

Environmental Impacts from Housing and Land-Based Mobility 
Demand of Households on a Regional Level  

Andreas Froemelt1 and Stefanie Hellweg1 

1 Chair of Ecological Systems Design, Institute of Environmental Engineering, ETH Zurich (e-mail contact: froemelt@ifu.baug.ethz.ch) 
L

if
e
 c

y
c
le

 G
H

G
 e

m
is

s
io

n
s

 

(t
 C

O
2
-e

q
 p

e
r 

h
o

u
s
e
h

o
ld

 m
e
m

b
e
r 

a
n

d
 y

e
a
r)

 

Ranked households 

Conclusions & Outlook 
The application of the model to a large region revealed interesting differences of behaviour patterns be-

tween individual households, different regions and different consumption areas. This shows the importance 

of bottom-up models in order to derive environmental strategies tailored to the specific problems of a region 

or a municipality. In a next step, detailed analyses shall support the search for such targeted measures 

which aim at lowering environmental impacts.  

Acknowledgements & References 
The research presented here is funded by KTI (SCCER Mobility). 

[1]  Saner D, Heeren N, Jäggi B, Waraich RA, Hellweg S. 2013. Housing and Mobility Demands of Individual 

Households and their Life Cycle Assessment, Environ. Sci. Technol. 47(11): 5988–5997. 

[2] Froemelt A and Hellweg S. Assessing Space Heating Demand on a Regional Level: Evaluation of a 

Bottom-Up Model in the Scope of a Case Study. Submitted 

[3] Balmer M, Axhausen KW, Nagel K. 2006. Agent-based demand-modeling framework for large-scale 

microsimulations. Transp. Res. Rec. 

[4] Meister K et al. 2010. Large-Scale Agent-Based Travel Demand Optimization Applied to Switzerland, 

Including Mode Choice, 12th World Conference on Transportation Research. Lisbon, Portugal. 

[5] METEOTEST. 2012. Meteonorm, version 7. Berne, Switzerland: METEOTEST. 

[6] Wallbaum H, Heeren N, Jakob M, Martius G, Gross N. 2010. Gebäudeparkmodell. Zurich, Switzerland: 
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Housing Demand 

Model 

Mobility demand for land-

based traffic modes was 

evaluated based on results of 

MATSim, an agent-based trans-

port simulation [3]. MATSim 

has been implemented and 

validated for Switzerland [4] 

and provides mobility patterns 

of Swiss inhabitants. 

Mobility 

Demand 

Model 

Goal 
A model for the life cycle assessment 

of housing and mobility demand of in-

dividual households [1] was applied to 

the Swiss canton of St. Gallen (SG) in 

order to quantify the environmental im-

pacts induced by these two key con-

sumption areas and to study patterns of 

household behaviour on a regional 

scale.  

Energy demand for housing was assessed by simplified energy bal-

ances and data retrieved mainly from publicly accessible databases ([5]-

[7]). This building stock model was evaluated beforehand [2]. 

Results & Discussion 

Individual Households 

Rural vs. Urban Areas 

Mobility: Public 

Transport 

4% 

Housing: 

Infrastructure 

1% 

Heatmap of life cycle GHG 

emissions induced by mobility 

and housing demand of indi-

vidual households 

Main life cycle GHG area and 

statistics per municipality 

Percentage of housing 

and mobility contribu-

tions to total life cycle 

GHG emissions at 

cantonal level 

• Higher total emissions in 

densely populated areas, but 

similar per capita 

• Mobility and housing are of 

similar importance in terms of 

GHG 

• Motorized private transport 

(MPT) dominates mobility-

related emissions 

• Energy use (especially space 

heating) dominates housing-

related emissions 

• Per capita household GHG 

emissions induced by 

housing and mobility 

• Approximately 26% of the 

households are respon-

sible for about 50% of the 

environmental impacts 

from housing and mobility 

• Inequality in the distribu-

tion of emitted GHG 

among individual house-

holds is larger for mobil-

ity than for housing 

•Country people show larger mobility demands and their 

modal split consists of higher shares of car-driven kilometres 

• Larger GHG emissions induced by space heating in urban 

areas; reason: a high percentage of urban buildings is supplied 

by natural gas, while dwellings in the countryside show a high 

share of wood-based heating systems 

Overall Perspective 

Hole = different canton 


