Expected results

Urban development includes processes of growth in new areas, decay, abandon-
ment and also restructuring in others, varying strongly between different cities
and countries. The SUME project will explicitly deal with these differences when
analyzing the potential for the transformation of existing urban built environments
in order to reduce resource and energy consumption.

Based on an urban form and urban development survey of European cities, a

number will be selected for scenarios, model applications and case studies. The

expected project outcomes include

— spatial development scenarios for selected cities (until 2050), such as Vienna,
Munich, Newcastle, Stockholm, Porto and Athens, comparing a trend and a
SUME-policy scenario as the ground to analyse policy options further

— develop and apply a spatially-explicit urban resource flow (metabolism) model,
to be tested and applied in case study cities, accompanied by an agent-based
model component to allow the simulation of urban planning decision-making

— an investigation of actors and planning policies and institutions relevant to in-
fluence the spatial dimension of urban development, designing appropriate po-
licies and policy tools

— an urban planning and evaluation method to analyse the impact of large scale
urban development projects on the overall resource performance of a city

The results will provide essential insights for environmental and spatial policy
making, for urban development policies and for transportation policies at both
national and local levels. It will be useful for scientific and practical applica-
tions. One of the potentially most fruitful outcomes will be the improved com-
munication between research communities which have worked independently
to date, giving a strong impulse for future research and development activities.
Dissemination and communication is a crucial component of the project, involving
policy makers, stakeholders, urban planners and social networks. It is important for
ensuring high quality outcomes and will improve the tools for future dissemination
to a wider public.
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Project facts

Title:
EU-funding:

Project budget:
Duration:
Consortium:
Key words:

SUME — Sustainable Urban Metabolism for Europe

Seventh Research Framework Programme — CP FP7 (Colla-
borative Research Project, Area 6.2.1.5 Urban development,
ENV.2007.2.1.5.1 Urban metabolism and resource optimisation)

3,629,965.00 €
36 months, 01/11/2008 — 30/10/2011
10 partners from 9 countries and 2 continents (Europe and Asia)

urban form, urban development, urban metabolism, built
environment, energy consumption, material flow, urbanization,
urban transport, urban modelling

Project Coordinator

OIR — Austrian Institute for Regional Studies and Spatial Planning (Vienna, Austria)
Www.oir.at / sume@oir.at / Tel.: +43 1 533 87 47

www.sume.at

The research leading to these results has received funding from the European Community’s
Seventh Framework Programme FP7/2007-2013 under grant agreement n° 212034,

9p wepsiod-yid mmm
J3|UYd1d d ‘ZSIBMA “H wies) 108foid
yoJeasay 1oedwi| 91ewi|D 404 91n11IsU| wepsiod — Mid

|d"mem-ybs-mmm
eslog |\ :uosiad 10e1u0D)
juswdojanaq

puE JUSWUISAOL) [eD07 4O JusWHedaq ‘SOILOU0dT JO |O0YDS MESIBAN phé|od
U2'2e"BI"MMM
ued BuoH-unyd :uosiad 1oe3u0) "‘""’"”?
Solewayle|A| »/
[ ]
palddy pue uonewoiny s9duaIdS Jorndwo) ul Aioy
-eJjoqe| yaieasal juiof youau4-ouis/uoniubodsy uianed jo Aiojeloqe] eulyd Jo

|euoneN ‘UoijeWwoINY 4O 33N}IISU| ‘SIDOUIIDS 4O AWpedy 3saulyd

5305/} JB" NJY-IUN MMM

Yasawiay ‘Y ‘agnen ‘A ‘zuieH ‘A 49bIaquisis ‘f iwesl 129f0id

unyuabepy jo Ausianiun

‘saipnys Aeurjdidsipiaiul 4o Ayjnoeq ‘euusip A60]033 |BIDOS 4O 91N}ISU|

21|gnday s,9|doad

[TEITELL
LA

@ euvwaiskdoroas
eulsny

|U1L[SPNY" QIO MMM a
1SP|IA [ ‘pe31S " weay 193f0ld Hied njj;
saipms Ajiqoln pue ueqin spuelsyiaN
‘6UISNOH 10} 31N}ISU| YdJeasay g10 ‘ABojouyds) Jo AusIsaiun yjeq
NINBAN"DE PUMMM
uosuibbalN'D  AJISIDATUN),
JInodiuepe|A 'y ‘Uuno "7 “4sXezinis ‘[ ‘IpnoAeq S :wesl 1afold  SHSEOMSN

}un Yd4easay ueqin |eqo|o ‘adedspuer pue
Buluue|d 84n329}1YJY 4O |00YDS ‘DUAL uodn 3j3SeIMIN 40 ANSIDAIUN

16°Yy1I0) Wwoermmm

Se[aIuB|N "7 ‘sodeiseld d :weay 193(0id

solrewayley [euoneindwo) pue

paljddy jo s1nsu| ‘sejlsH — Abojouyds] pue ydieasay Jo) uolepuno

95°01691pJOU MMM
wojgpur-eisjen ¢ ‘slogng Y ‘RIWYdS d :wesy 129(old
juswdoeAa( |enreds o) 243ua) JIpIoN — o1baipIoN

1d-dn-ayenin//:dny

BAJIS | "esoqueg ‘N

'RIRAIIO ‘A ‘ZNJD SOIUES °S ‘Oyuld d :wea} 3129(0id

JUSWUOIIAUT pue spodsuel] ‘AI0}IIS] JOf 213UD) YdJeasdy - V111D
‘oy10d(Q 0 AjsiaAiun Y3 4o buussuibug o Ayndeq

12110 MMM
I9pjuimued | ‘1snegsbnsn ‘A “ApJol f

3eAON 'S ‘Uuo||0D H “AejjolN ‘N ‘(4abeuew 10afoid) Alog-1sbulies ‘g
‘(J03eulplo0d 123(04d) JawwaIyds "D :wed} 193(0ld

Buluueld [erreds pue saipnis [euoifay 10} 33N1ASU| UeLIsNY — YIO

wopbury payun

EREEY[5}

osxiaion @

uspams

e ne woerens 1114

ChbTly

|26n110&

BuUUE|d [eedS pUE SBpmS
JuOIBaY 10} OINISU| UBUISNY

eulsny

syuedidilied

Sustainable Urban Metabolism For Europe
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Future urban dynamics

Austrian Institute for Regional Studies and Spatial Planning (OIR), Christof Schremmer

The spatial form of cities — the densities used, the spatial and functional layout,
the transportation infrastructure — has a significant long-term impact on the re-
sources needed for the daily operations within an urban systems over time: the
amount of energy needed for heating, cooling and transportation and o
also the land required for urban expansion.

In SUME, current trends and driving forces of future urban development are
analyzed and applied to a typology of urban forms (densities, spatial patterns
etc.) and a typology of transformation patterns (fast or slow growth, expansion
or inner-city development). Based on a set of quantitative input data, including
population projections and long-term economic development, scenarios of ur-

ban transformation are being elaborated for a number of selected urban regions

in Europe. The scenario approach is intended to provide realistic estimates for
the future action space for policy makers and planners by comparing a BASE
and a SUME scenario which includes resource-relevant densification measures.

BASE-scenario for the urban
agglomeration of Vienna —
urban expansion until 2050

energy demand for
space heating
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Calculation of building energy
demand for selected cities

Vienna
Munich
Geneva
Stockholm
Stockholm
Athens

Oporto

Urban Metabolism

Potsdam Institute for Climate Impact Research (PIK), Helga Weisz

Which components of the material and energy system are specific to
urban scales, what are the determining factors of urban metabolism and
how can they be influenced by urban planning? SUME is developing a
formal spatially explicit model of urban metabolism, focusing on the two
aspects of urban metabolism most strongly connected to urban form
and urban planning: buildings and transportation.

The model can be applied to existing cities, scenarios of their future evo-
lution, or used to model hypothetical cities. It takes into account both
stocks (the existing infrastructure of the urban built environment) and
the flows required to construct, maintain use, and demolish this infra-
structure. The modelling goal is the simulation of the long term stocks
and flows dynamic and how it can be influenced by urban planning
decisions.

Broader contexts, global driving forces

Preliminary model results of transportation
energy for Vienna, allocated by district of origin

ﬁuch as climate change and population growth

Urban Structure

Faculty of Engineering of the University of Oporto (CITTA), Paulo Pinho

Urban areas are dynamic systems. The way these systems are being built —
in spatial and technological terms — has a great influence on the quanti-
ties and qualities of resources used to maintain urban life, especially land
use, materials and energy consumption.

The intent of this SUME component is to relate urban structures to the
concept of urban metabolism, by designing an innovative methodology,
the Metabolic Impact Analysis (MIA), to evaluate the urban development
process. It provides an operational method to assess the overall impact
of a particular development proposal on the existing urban metabolism
performance of a given city.

This research aims to optimize either existing or planned urban structures
in order to demonstrate potential metabolic improvements or impacts.
MIA will be applied and tested on different cities for validation.

City of Oporto: Case stuc‘)’y -
application of transport model
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The SUME model of the urban development process

Policies and strategies

University of Newcastle upon Tyne (GURU), Simin Davoudi

There are multiple stakeholders who, in interaction with each other, contribute
to the development of our cities. They include governments, landowners, deve-
lopers, investors, and, most importantly, the end-users (households, businesses,
etc.). Developing a deeper understanding of how different policies and strate-
gies may influence their behaviour in the production and consumption of the
built environment is central to SUME.

New strategies incorporating policy packages designed to achieve metabolically
more acceptable urban form are being produced. Alongside these strategies,
methods of implementing them and transferring them between different coun-
tries and different contexts are being developed. These strategies aim to move
beyond targeting one or two groups of actors (developers and landowners),
and focus on motivating a wider range of stakeholders to make our cities more
sustainable.



