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SUME

Sustainable Urban Metabolism for Europe

The challenge is climate change, as a global phenomenon. Cities - urban systems - use flows of resources, energy and waste to
maintain life in them – the “urban metabolism”. To build cities also uses substantial resources for the building process. The spatial form of cities – the densities used, the layout, the transportation grid - has a great long-term impact on the resources needed
for the daily operations within an urban systems over time: The amount of energy needed for heating, cooling and transportation, and also the land needed for urban expansion.
SUME attempts to show how urban resource use is being influenced by the spatial form in which cities are being built. It tries to
point out ways to design cities – and to change existing cities in the future. SUME will analyse different urban forms from cities
across Europe, such as Vienna, Munich, Newcastle, Stockholm, Porto and Athens, in a future-oriented long-term perspective
(2050). The Project will specify the types of urban forms which can reduce resource and energy consumption in urban areas.
SUME thus seeks to link the urban metabolism approach to urban planning theory and practice to foster more sustainable development of urban areas in the future. There are four main „work packages“ within the project:
• WP 1: Scenarios of urban development: Dynamics of Urban development in the EU
• WP 2: Urban metabolism and resources – a stocks and flows modelling approach
• WP 3: Impact of urban forms and structures on resource use on Project and neighbourhood level
• WP 4: Transforming urban planning policies and strategies

Work Package 2 Urban metabolism and resources – a stocks and flows modelling approach
The leading questions of this work package are: Which components of the material and energy system are specific to
urban scales, what are its determining factors and how can they be influenced by urban planning? SUME is developing a
formal 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 is spatially-explicit, and takes into account different typologies of urban areas and urban form, in order to demonstrate which areas of the city are affecting the different aspects
of its metabolism. Moreover, the functional interlinkages and integration of the different spatial zones of the city are key
factors influencing urban transportation.
The model can be applied to existing cities, using available city-specific data, but also to scenarios of their future evolution,
or even 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 infrastructure. The modeling goal is the
simulation of the long term stocks and flows dynamic as influenced by urban planning decisions. An innovative AgentBased Modeling component will be coupled to the stocks and flows model, to further our understanding of the potential
impact of household location and transportation choices, which are influenced by urban planning polices, on the urban
metabolism. In addition, SUME WP2 contributed to the development of a methodology for estimating urban greenhouse
gas emissions.
Work Package 2 is led by PIK – Potsdam Institute for Climate Impact Research
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