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Urban Development 2050 - the conference
Today, with the majority of the global population living in urban areas, cities are a key contributor to climate change. City activities are the
main source for carbon dioxide (CO2) emissions. If global efforts to address climate change are to be successful, they will need to integrate
city requirements and environmental management capacities (UNEP/UN Habitat 2009).
The way urban areas are built – in spatial and technological terms – has a great influence on the present and future demand for resources,
energy and land.
The SUME – Sustainable Urban Metabolism for Europe – project, supported by the European Union 7th Framework Programme, attempts
to show how urban resource use is being influenced by the spatial form in which cities are being built and how their future development can
influence resource efficiency.
What is Urban Metabolism
The metabolism concept investigates the biophysical interaction between a society and its environment, by accounting for resource use (energy, materials, land…) and outputs to the environment, and linking these with social, economic and technical parameters. In an increasingly
urbanized world, understanding urban metabolism in (very) different urban areas may bring key insights for sustainability at the global scale.
From the perspective of urban metabolism, cities are seen as part of the problem as well as part of the solution through resource-efficient
buildings, infrastructure, and urban form.
Why urban form is important
Urban development varies greatly: Some cities are growing, others stable or declining. Urban development includes processes of growth in
new areas, decay, abandonment and also restructuring and rehabilitation in others.
Urban agglomerations in Europe show extremely different spatial dimensions: Some are compact and confined, many are spread out in
space, more or less dependent on the use of cars. Building densities and energy standards also show great variations throughout Europe. In
the SUME project these differences are taken as a starting point while analyzing the seven cities´ future potential of transformation, in order to
significantly reduce resource/energy and land consumption.

Urban Development Scenarios 2050: Compactness Counts
Higher density, lower land consumption and mixed forms of development are required according to the results of SUME team of work-package 1. This provides a way to achieve more sustainable cities in the future. Accommodating population increases does not have to result in
huge urban sprawl problems: future land consumption in and around European cities could be reduced substantially – up to 80 percent. This
would have substantial impacts on energy consumption especially for transport, contributing to reduce green house gas emissions. State-ofthe-art urban and regional planning tools based on an urban metabolism approach are essential to achieving these changes.
What will our cities look like in the year 2050? A general trend shows a tendency for all urban agglomerations analysed to spread further into
suburban fringes, thus developing at lower densities, using more space per capita. Many agglomerations also show a tendency to develop in
fragmented spatial patterns. All this leads to a high consumption of land, a spatial structure which cannot be economically served with transport infrastructure and with particular deficits for the future potential to create attractive public transport systems.
Urban development scenarios 2050
The urban development scenarios developed in the SUME-project are based on the given building stock and urban form of selected case
cities. A detailed data set is used for each of the urban regions, to be able to analyse the current spatial situation: land use, building typology
and building age structure in spatial detail. Population projections for 2050 for each of the urban agglomerations are the dynamic backbone,
as well as other important drivers of urban development, such as the growth of residential floor space per capita.
For depicting the future changes in the urban layout, available plans were used as a basis: planned changes in the main transportation axes
of high-level public mass transport, such as subways and light-rail regional rapid transportation systems, and known or published large-scale
urban development projects with a short- to medium-time frame from urban planning or strategy documents. Supplementary information with
regards to limitations for further development, such as protected nature zones, historic areas, parks etc. were also introduced.

•

•

The so-called BASE (or ‘trend’)-scenarios for the future allocation of population and jobs take this given urban fabric information as
a basis, and distribute new residential and office space according to the existing dominant building typology in each of the several
hundred cells of the urban agglomeration. Quantitative framework, land use (density) typology, new projects and transport lines as well
as limitations to urbanization are forming the ingredients of these scenarios.
In the so-called SUME-scenarios the same quantitative framework, given projects and urbanization limits are being used. Here, the
objective is to estimate the potential reduction of additional new land use and improving the focus on major public transport-lines. In
contrast to the BASE-scenarios, 4 principles are being followed: a) Stepping up densities in existing urbanized areas, b) densification in areas close to major lines of public transport, c) allow for a mix of functions (services, office, residential, with jobs near public
transport-nodes) and d) speed up thermal renovation and re-construction in the existing building stock (combined with densification if
applicable).

As a result of the SUME-development strategies, land use, population and job distribution are focused within the already urbanized zone of
2001. Expansion beyond that urbanized zone as well as the indicators for the spatial distribution/proximity to the lines of public mass transport
are the key parameters to compare the 2050 outcome of BASE and SUME scenarios.
Comparing alternative development scenarios
According to the SUME-scenarios European cities have the potential to use growth and renovation processes to become much more compact
and public-transport-oriented: Unused building land and infrastructure will be redeveloped, new construction will provide more floor-space
and green open areas for residents, a lower share of detached houses provides more ‘urbanity’, services and offices integrated in mixed-use
neighbourhoods. Future urban development will be built with a close focus on providing for modern and efficient public transport systems.
Urban planning with a focus on the compact use of space and infrastructure will result not only in a dramatic reduction of area growth, but also
– given this connection to transportation and building renovation - energy consumption.
The spatial development scenarios for the seven European cities analysed by the SUME project show different perspectives, which will have
to be considered when formulating sustainable planning policies (see fig. 1,2 and 3):

•

•

•

•

•

•

•

Vienna expects a considerable growth of population: Forecasts show a plus of 35 percent until 2050 to a population of 2.4 million in
the agglomeration. In a trend-like scenario based on current building practice this would need an urban area expansion of 55 percent,
because densities in the urban fringes are much lower than average. In the compactness and transport-oriented SUME-scenario, the
necessary spatial expansion could be limited to just 14 percent. Therefore, in the Vienna agglomeration there is a great potential to
make an impact on how future urban development is being formed and what this will mean for the transport system in region.
Even more population growth is projected for the Stockholm agglomeration, where the number of inhabitants will increase by 44 percent. But even there, in a city with rather scattered and low-density settlement patterns, the trend–projected 47 percent increase of land
use could be reduced to 20 percent, if SUME-scenario-strategies are implemented. A number of ‘growth cores’ in the region can serve
here as new anchors for integrated urban development (with jobs, services and housing).
The SUME scenario for Munich also shows a strong potential to reduce the future expansion of the urbanized area. This reduction is
not to be achieved easily, however, since Munich already has reached a comparatively dense, compact settlement pattern. The potential to reduce land consumption lies mainly in the density and compactness of new developments in the fringe areas, re-densification
of already urbanized areas is of less potential compared with other cities. As a result, in the SUME-scenario this leads to a similar area
expansion as in Vienna, although the projected population growth is only half.
In Athens, starting with a density more than double of Munich, the SUME-scenario shows the potential to accommodate the city’s
growth within the urbanized area, if the comparatively high densities are being applied in the outer sections of the city. It is a question,
however, if such densities in the outer parts of the agglomeration are advisable and adequate in terms of quality of life conditions and if
Athens would need a ‘growth core’-approach in the whole region, as considered in Stockholm.
Marseille shows a similar density and growth rate as Munich. Density values in Marseille are comparingly high throughout the whole urbanized area, thus the incorporation of the total additional population within the existing urban fabric (as in the SUME scenario) seems
possible. Together with a modernization of the high-quality tram-system, a substantial improvement of the development compared to a
trend-scenario could be reached.
The Oporto perspective does not offer much opportunity to differentiate spatial development strategies and to reduce land consumption,
because the stable or even shrinking population does not give much potential to allocate new developments in the ‘right places’. The
specific problem of Oporto is the scattered settlement pattern, aggravated by a comparatively little developed public transport network.
Here, some of the larger development projects localized with access to attractive non-motorized means of transport and an extension of
the public transport network are simulated in the SUME-scenario.
The action space in Newcastle is bigger, but largely determined by the identification of options to provide for additional high-level public
transport within the urban agglomeration. Expected moderate population growth could be directed into focussed development and
achieve nearby public transport lines. Such a strategy would minimise additional land consumption and improve conditions for public
transport.

The development of the urban building stock has a close connection to the future energy demand (see fig.4): Energy demand for heating
will be reduced dramatically if state-of-the-art energy standards are adhered to and the adaptation of the existing housing stock is being
accelerated. Munich and Newcastle, followed by Stockholm and Vienna show the largest potential for reduction of space heating demand – a
reduction of 80 percent on the basis of (accelerated) SUME-strategies can be reached in 2050 compared to 2000. The potential to reduce
energy demand for heating is lower in warm climate areas, as densely populated Athens and the shrinking city of Oporto/Portugal. In addition,
in theses areas thermal renovation also supports the reduction of necessary energy demand for cooling. However, energy demand can be
reduced through building renovation strategies which EU cities will need to meet EU’s greenhouse gas mitigation goals for 2050.

The SUME project also aims to provide new indicators to show the potential for reorienting urban development towards attractive public transport systems, with a major effect on resource efficiency for transport. The so-called UDP-indicator – UDP stands for ‘urban diversity pattern’
– will be applicable for all types of cities in order to provide comparable data when planning public transport and urban development.
”We see our project as a foundation for more sustainable urban planning” says Christof Schremmer, the SUME project-coordinator from ÖIR
(Austrian Institute for Regional Studies and Spatial Planning). “Besides ‘green construction’ we rely on moderate densification and greater
efficiency in the use of buildings within our cities. Our scenarios for various European cities show that it is possible to reduce much of the
additional expansion of our urban areas, by up to 80 percent. This means shorter travel distances and the potential to provide more attractive
public transport systems, leading to much more resource efficient cities. Urban planning according to resource-oriented decisions can lead to
improvements in both energy efficiency and quality of life”.
Figure 1: Vienna region: Expansion of urbanized zones 2001- 2050 - scenarios BASE (Trend) and SUME

Source: ÖIR et.al., FP-7-Project SUME, 2011

Figure 2: Comparing seven European metropolis: Population development and expansion of urbanized zones 2001- 2050: Scenarios BASE
(trend) and SUME (compact)
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Figure 3: Through SUME-approach reduced expansion of urbanized zones 2001- 2050 compared to BASE (trend) scenarios: Athens,
Vienna, Stockholm and Newcastle

Source: ÖIR et.al., FP-7-Project SUME, 2011

Modelling urban metabolism
The main result of the SUME work-package 2 is a new spatially explicit urban metabolism model, which allows for systematic simulation of the
functional relations between socio-economic developments and their consequences on the urban-metabolism. Currently the empirical focus
is being laid on building and transport-related energy, but the model can be extended to also include GHG emissions, resource and waste
flows. The model was designed in a modular, incremental and flexible way in order to be applicable on different levels of spatial and functional aggregation ranging from the relatively data scarce across-city comparisons of the SUME case study cities to the comparatively data
rich within-city analyses for selected urban areas. The model results show that under the SUME scenario conditions, the energy demand for

space heating may decrease by more than 70% by 2050 and the total energy savings for the SUME scenario are about 30% compared to the
BASE scenario. The results for transport energy are less pronounced with estimated reductions often less than 10% in 2050. These results
are in line with recent insights gained from macro level studies, which also show that significant reduction potentials are much more difficult to
achieve in the transportation than in the building sector.
Urban Metabolism Model
The main objective of this work package was to analytically and empirically establish the link between the concepts of urban metabolism and
urban planning and use this information to generate a model to assess the consequences of urban infrastructure choices, specifically form
and functions, and energy flows through cities. The model developed within the project advances the metabolism approach from a mere flows
model to a spatially explicit integrated stocks and flows model. Based on the urban development scenarios developed in the course of the
project the model allows to estimate the metabolic impacts of planning decisions on future resource flows. It consists of two core modules
(buildings, transport) which have been applied to the scenario cities of Vienna, Oporto, Newcastle and Stockholm and an additional
decision module which was developed specifically for Vienna.
Building module
The building module focuses on the future impact of planning decisions on the metabolic flows through the built environment. The model
combines an object based micro-level simulation of building stock replacement cycles which integrates feedbacks of macro-level urban
development trends to allow the analysis of long-term metabolic implications under different scenario assumptions generated by the project
partners. Against the backdrop of the heterogeneities of the existing building stock with respect to building age and technical standards the
model generates feasible future metabolic profiles based on external socio-economic, technical and regulatory constraints specified in the
scenario process.
Figure 4: Estimate of the final energy demand for space heating (FEH) for the city of Vienna over the scenario period from 2001 to 2050.
The more ambitious refurbishment and building replacement assumptions under SUME scenario lead to significant reductions in energy
consumption compared to the BASE scenario

Source: IFF/PIK, FP-7-Project SUME, 2011

Transport module
To estimate passenger transportation related energy consumption in urban areas a spatial explicit and easy applicable model was developed
which calculates the personal transportation demand per mode (private motorized mode, public transportation, non-motorized mode) dependent on residential and functional distributions. The model allows a quick application to hypothetical as well as to real cities and thus can
investigate the impacts of different spatial city planning scenarios.
Figure 5: Combined energy savings for space heating and transport in 2050 under the SUME
scenario compared to the BASE scenario: values were generated by subtracting the per capita
energy consumption for space heating and transport of 2050 under the SUME scenario from
those generated in the BASE scenario.
Source: IFF/PIK, FP-7-Project SUME, 2011

Decision module
The decision module is an agent-based model that aims to (1) simulate residential dynamics consisting of residential mobility decisions made
by individual household agents as well as demographic development and migration scenarios and (2) provide new residential patterns as
base for calculating the energy use for transportation and housing. Residential mobility decisions are simulated on the individual household
level based on a stress/resistance model considering the residential satisfaction of each household by relating residential preferences of that
household for a specific type of dwelling and its surroundings.

Integrating Projects in Urban Fabrics –
Metabolic Impact Assessment (MIA)
The main contribution of work package 3 is the development of a novel methodology for Metabolic Impact Assessment (MIA) which is
structured in six fundamental stages, enabling the evaluation of the impact of a planning proposal on a given urban context. Following the
methodological development, MIA was applied to four very different European case studies, the cities of Oporto, Stockholm, Vienna and
Newcastle. The successful application of MIA has proven that MIA is a decision support tool geared towards the analysis and understanding
of the wider and complex metabolic consequences associated to the implementation of new urban projects or urban plans in a particular
city or metropolitan area, and MIA is a methodology able to successfully introduce the spatial dimension into the urban metabolism field, an
aspect that is crucial to urban planning, and is seldom seen in the urban metabolism modelling literature. Finally, WP3 has reviewed different
urban models for metabolic optimal cities, concluding on an alternative approach for sustainable urban development, highlighting recommended policies regarding the most efficient urban models and comprising not only an efficient metabolism, but also the integration of ecological
structures in cities.
The innovative methodology - Metabolic Impact Assessment (MIA) - attempts to address a common problem found in many cities throughout
Europe and elsewhere: Frequently, a particular urban development project is looked at detached from the geographical and infrastructural
context in which it will be located. Seen in isolation, it may well look quite attractive and able to secure a sustainable performance from an
energy, land and materials point of view. However, when plugged into the existing and receiving urban fabric, the final overall results may fall
short of the most reasonable and substantiated expectations. Instead of improving the overall urban metabolism performance of the city it
may well end up contributing to worsen that same performance. The other way round may also be true: A given development proposal may
not be that interesting when analysed in isolation and yet, in the right location, it could provide a positive contribution to the overall metabolic
performance of a particular city.
Development and application of MIA
The aim was to establish a set of procedures to be followed when implementing MIA, sufficiently coherent in order to be valid in different
country contexts and at the same time sufficiently simple and pragmatic so that it can be used by different researchers and practitioners, in
different cities. As such, MIA was developed incorporating the four main components of urban metabolism (energy, land use, water, and materials), and applied by analysing relevant large-scale urban development projects as case studies to the cities of Oporto, Stockholm, Vienna
and Newcastle.
Figure 6: Distribution of energy consumption in the city of Oporto

Case study: Antas development plan

Source: FEUP, FP-7-Project SUME, 2011

The successful application of the Metabolic Impact Assessment (MIA) methodology to four case studies in Oporto, Newcastle, Stockholm and
Vienna was carried out by two different research teams, albeit under a common scientific coordination and working in close contact with each
other. These four cities have very distinct metabolic profiles. This fact led to very interesting comparisons between not only these cities but
also, and most importantly, the respective planning proposals under analysis. This rich experience enabled gathering sufficient evidence to
support the following conclusions:

Function of MIA

•
•

The urban metabolism concept offers a promising and internally coherent rationale to support the development of a new impact assessment methodology (the so-called MIA);
MIA is a decision support tool geared towards the analysis and understanding of the wider and often complex metabolic consequences
associated with the implementation of new urban projects or urban plans in a particular city or metropolitan area;

Methodology
• The organization of MIA in six sequential stages has provided an adequate framework to structure its application in the four case studies;

•
•

The MIA methodology is able to successfully introduce the spatial dimension into the urban metabolism field, an aspect that is crucial to
urban planning, and is seldom seen in the urban metabolism modelling literature;
The application of MIA will surely benefit from the previous availability of an urban metabolism model but does not depend on such a
model entirely, provided enough data and information is made available to characterize the main components (energy, land use, water
and materials) of the urban metabolism of a given city or metropolis;

Metabolic Assessment

•
•

As an assessment tool, the application of MIA is bound to reveal if a particular urban project or plan contributes to the overall improvement of the current metabolic performance of a city or, on the contrary, worsens that overall performance;
MIA is able to anticipate the impact of an urban project or urban plan on the metabolic performance of a particular city, identifying the
key metabolic issues at stake and tracing the specific characteristics of the project or plan, as well as of the city, that are most critical to
the overall forecasted metabolic impact;

Metabolism-/resource-oriented urban development alternatives

•

•

As a design tool, the ex-ante application of MIA can contribute to the final shaping of a given planning proposal (an urban project or
plan) by providing clear indications and suggestions of changes, adaptations or add-ons to the initial proposal to improve the metabolic
performance of the project (or plan) and, at the same time, the overall performance of the city where that project (or plan) will be implemented;
In a wider sense, MIA is able to deal with and generate alternative projects and plans, in terms of size, nature and location, that better fit
the specific characteristics of the metabolic performance of the city;

In the absence of an urban metabolism model in the four case studies, the application of MIA proved to be a demanding exercise, as far as
the collection, assembling and interpretation of data and information is concerned. In addition, the case studies also illustrated how difficult
it was to guarantee a balanced analysis of the different urban metabolism components – energy, land use, water and materials – given the
different components’ data limitations and accessibility. These difficulties also show, what will be needed in the future in order to make urban
development decisions better and more resource/metabolism-oriented than today.
Figure 6: Estimated residential heat and electricity consumption by basområde in the City of Stockholm in GWh/year per capita / Overview
of Stockholm Royal Seaport and Hjorthagen (Stadsbyggnadskontoret Stockholm, 2009)

Energy: Based on standard calculations on average energy consumption by m2 by building type and age;
Data: Statistics Sweden, 2010 and Swedish Energy Agency, 2009
Source: Nordregio, FP-7-Project SUME, 2011

Urban Development Policies:
A New Package of Objectives & Instruments
The urban and regional development process is complex. Many factors intersect to generate the pattern of development that we see in the
built environment today. In work-package 4, the process actors and their respective rationales were under scrutiny: ‘Producers’ of the urban
fabric, such as landowners, developers and investors, are important players but they are not the only actors who matter: ‘consumers’ are
also crucial. This group includes individuals and companies who use buildings and spaces in cities: not just the inhabitants of homes and
offices but also the visitors to the city, whether for work, shopping or recreation. Individual policies will not be sufficient to achieve major shifts
towards more sustainable patterns of urban development: policy packages will be necessary. These need to be cross-sectoral, target relevant
actors and address consumers’ lifestyles. Much good practice is evident across Europe, but there is often a gap between policy and implementation that needs to be bridged through greater coordination, cooperation and longer-term thinking.
Research in work-package 4 has been undertaken in three stages:
Understanding the process of urban development
Stage 1 (understanding) focused on an in-depth state-of- the-art review of existing literature on urban development processes and the development of an analytical framework (see figure 7).
Figure 7: The SUME WP4 analytical framework / model of the urban development process

Source: UNEW/TU-Delft, FP-7-Project SUME, 2011

Its main findings are as follows:

•
•
•
•
•

The urban development process is extremely complex.
Many factors intersect to generate the pattern of urban forms that we experience in the built environment.
Many actors, institutions and structural forces shape the pattern of urban form.
Producers (landowners, developers, investors, etc) play a key part but,
so do the consumers (household, businesses, visitors, etc).

Analysing sustainable innovations and ‘good practice’
Stage 2 (innovation) involved examining in detail examples of good practice aimed at ‘sustainable urban planning’. It also involved an exploration of the key issues related to institutional capacity and policy transferability. As main findings following aspects have to be mentioned:
Analysis of urban development policies

•
•
•
•
•
•

Policy instruments are often mono-sectoral, focusing on a single sector such as land use planning or taxation or transport policy.
The context in which policies are adopted is crucial in their success. Incompatible and conflicting policies can work against each other.
For example: while planning policies discourage green-field development, fiscal policies sometimes encourage it.
Policies almost universally target landowners and developers only, very few policies directly target end-users (households, businesses, etc).
Implementation is usually via a top-down hierarchy.
No single policy has been regarded as being entirely successful.
For policies to be transferable from one context to another, there is need for:

•
•
•
•
•
•
•

Uniqueness of the initiative
Availability of resources
Similarity of institutional context
Complexity of initiative
Scale of change
Interdependency
Values

Lessons from successful cities

•

•

To achieve SUME’s four urban planning principles, an appropriate institutional framework for policy implementation needs to be in
place. Lessons from successful cities include:
• Open planning process
• Participation in plan preparation
• Existence of adequate structures to maximise effectiveness
• Policy coherence and relevance to context
Effective institutional capacity depends on a number of factors including:
• Availability of resources
• Access to knowledge, skill and competence
• Common strategic vision
• Leadership
• Place-based integration and coordination
• Public participation and support
• Power balance and open forum for debate

Summary recommendations - achieving SUME-type urban development

•

In summary, for policies and policy packages to be successful, SUME recommends that they should:
• Target all four urban planning principles identified by work-package 1
• Be cross-sectoral
• Target all relevant actors
• Address users’ lifestyles

Case studies: Testing and validating innovative, sustainable policies
Stage 3 (exploratory testing and validation) focused on examining the existing and desirable policy landscapes in four case study cities by
conducting a series of documentary analysis, interviews and stakeholder workshops in Vienna, Oporto, Newcastle and Stockholm.
The following matrix was developed to examine the extent to which existing policies address multiple aspects of a coherent policy package to
be also tested in the SUME scenarios – see fig. 8.
Figure 8: The SUME Policy Matrix
4 SUME
(planning) principles :

Source: UNEW/TU-Delft, FP-7-Project SUME, 2011

Preliminary conclusions
Policy analysis

•

•
•
•

There is much good practice across the case studies, in most if not all of the five policy types (in fig. 8) for example:
• Regarding land use planning, zoning in Oporto and Vienna has the potential to guide development towards SUME (planning) principles 2 and 3.
• A variety of incentives and disincentives are in use to discourage car ownership and usage, and in some cases promote public
transport use.
• Although under-developed, there are policies to raise awareness of sustainability issues in most cities, with Sweden being a particularly strong example.
There is a gap between policy and implementation in all the case study cities, for reasons including:
• An over-allocation / zoning of land for development
• Short term political thinking
There is scope to develop new policies and improve implementation of existing policies in all the case study cities.
Some barriers to implementation of these policies include:
• The global recession and consequent cuts in public expenditure
• The reliance on private sector-led development in many places, and the inherent focus of such development on profit-maximisation
• Insufficient cooperation between sectors of public policy
• Lack of coordination or strategic planning between municipalities
• The political nature of decision-making which tends towards the short-term rather than long-term perspectives
• A cultural reluctance on the part of consumers to adopt more sustainable lifestyles

Policy transferability

It is evident from interviews with officials in the case study cities that while local policy influences decision-making occasionally, national policy
has a moderate effect on decision-making and international practice only a small effect. This clearly has major implications for the successful
dissemination of the findings from SUME project.
Scenario testing

•
•
•
•
•

Policy officials in the four case study cities generally consider all four SUME principles to be important for planning policy, and most
officials believe that these principles are already embedded in their current policies to some degree.
In general, results of the SUME scenarios were considered realistic and plausible.
For many officials, the results are quite consistent with existing policies and strategies for managing urban change in the case study cities. However, there are also inconsistencies. For example, different (and sometimes conflicting) strategies can be found within a single
city region because of different approaches, priorities and responsibilities.
Officials in all four cities consider the SUME scenarios potentially useful for local and regional planners.
Officials are generally supportive of the principles contained in the scenarios, and these principles are already embedded in current
policies and plans in the case study cities to some degree. Nevertheless, putting the principles into development practice in the four
cities is not always straightforward.

Outlook
The results of the SUME project base on the consideration of various differences in the built environment of urban agglomerations (buildings
and spatial structures) and on the analysis of processes of growth in new areas, decay, abandonment and also restructuring and rehabilitation
in others. The extent and speed of these alternate components of urban development varies strongly between cities and countries, leading to
different patterns of land use, resource and energy consumption. The SUME project considers these differences when analyzing the potential
of transformation of existing urban built environments (buildings and spatial structures), in order to significantly reduce resource and energy
consumption.
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 and will be useful for scientific and practical applications. One of the potentially most fruitful outcomes
is the improved communication 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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