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Integrated policy packages

T

he SUME project recommends that at the EU, national
and municipal levels, the four SUME principles should be
incorporated into urban policies, strategies, and plans, according to an integrative policy package which has with five key
components. This implies that, individual policy components
should not be viewed in isolation and a package of measures should be developed to achieve successful policy implementation with activities across all five components. The key
message is that a policy package should cut across all sectors of policy making, be co-ordinated across municipalities,
and address both the producers and consumers of the built
environment. This requires a governance system within cities
and agglomerations, providing for such an integrated policy
approach.
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Policy Components
Governance, Planning and Building Regulations: The
achievement of the SUME principles (see first page) is not
just a matter of better planning. The contribution of nongovernmental actors (both private and public) is increasingly
important; resources are crucial; so too is commitment and
leadership. However, planning plays an important part in an
integrated policy package. In Stockholm, co-ordination needs
to occur between municipalities in the rather large agglomeration, but also between sectors within the municipalities and
across administrative boundaries. Stakeholders also need to
be part of the policy formation process.
Fiscal and Non-fiscal Incentivisation: SUME principles
should apply across the administrative boundaries and target
development patterns in the long term. They require incentivisation of resource efficient development patterns and sustainable behaviours. The approach taken should be targeted
and follow simple administrative procedures to encourage
take up. The Stockholm case highlights the need for financial
incentives (irrespective of the form they take) to be simple, to
encourage stakeholders to apply for them.

Sustainable Urban Metabolism For Europe

Direct Provision: Direct provision of housing by the public

sector can steer development towards more sustainable patterns of urban form. Where the municipalities have played a
direct role in urban development, their effectiveness in delivering SUME principles has been noticeable. In Stockholm,
where, although it is decreasing, housing provision is supported through public funding, a greater involvement of regional
steering functions is thought to be critical to highlight issues
at the local/municipal level, probably through creating a coordinating council (regionförbund), which includes all the municipalities.

Education and awareness raising: It is crucial that both the

producers and consumers of the built environment are aware
of the urgency of sustainability issues through promotion of
standards, codes of practice, and deeper understanding of the
social, cultural and psychological aspects of sustainable development. Overly complicated mechanisms, even when with
positive intentions, are dis-incentivising. Politicians and policy
makers need to explain much more explicitly the underpinning
intentions of their planning decisions to connect policy intent
and substantive outcomes.

Promoting behavioural change: In order to deliver the
changes required, it is crucial to address the social context of
unsustainable behaviour and try to build community support
for more sustainable ways of living. Cultural changes are required that encourage people to aspire to sustainable forms
of development pattern, creating a desirable image for higher
density living and encouraging the use of public transport as
a preferred mode of travel. In Stockholm investment in public
transport interchanges, congestion charges and site development in proximity to transport links has encouraged the public
to adopt alternative modes of travel to the car, pointing in the
right direction for future development.
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Output of the SUME project

T

he SUME – Sustainable Urban Metabolism for Europe –
project, supported by the European Union 7th Framework
Programme, investigated how urban resource use is being
influenced by urban form and explores how future urban development policies can increase the resource effi-ciency of
agglomerations: urban metabolism.

A

general trend in urban development – even in stagnant
areas - shows a tendency to continuous spread further
into suburban fringes, using more space per capita and reducing average densities. This leads to a high consumption of
land, a spatial structure which cannot be economically served
with transport infrastructure, hampering the future potential to
create attractive public transport systems and pushing further
increase of car transport.
These urban development trends run against all efforts to improve resource efficiency, reduce green house gas emissions
and improve overall urban resource efficiency. With resource
efficiency in mind: Is there a chance to counter these ongoing
development processes? And: what will our cities look like in
the year 2050?
The SUME project analysed the potential to transform existing
cities/agglomerations, regarding buildings, spatial structures
and transport systems, in order to significantly reduce resource and energy consumption until 2050. It took into account,
how different urban development processes happen in Europe, with growth in new areas, with decay and abandonment
and also restructuring and rehabilitation in other areas. Based
on an urban form and development survey of 48 European
cities, a number of them were selected for scenarios and case
studies. The project outcomes include:

ff Spatial development scenarios for selected urban agglomerations until 2050 (Vienna, Munich, Newcastle, Marseille, Stockholm, Oporto and Athens), showing alternative spatial options
for managing future urban growth
ff the development of a spatially-explicit urban resource flow
(metabolism) model, applied in 4 case study cities (Vienna,
Newcastle, Stockholm and Oporto)
ff a Metabolic Impact Analysis method (MIA) to assess impact of
large-scale urban deve-lopment projects on resource use and
on the overall resource performance of a city

ff an investigation of actors, planning policies and institutions

relevant to influence the spatial dimension of urban development, designing appropriate policies and policy tools
Based on this research, the SUME team defined four core
principles for future development of resource efficient cities
and agglomerations:

SUME Principles for Metabolically Efficient Cities
Principle 1: Spatially focused densification
Planning and development measures to achieve a minimum
density for any new quarter and in redevelopment of existing
low-density quarters, in areas with (potentially) attractive,
high-level public transport
Principle 2: High-density development only with high
quality PT-access
Focusing new high-density developments exclusively in areas
close to high-level public transport networks (esp. with job and
service functions)
Principle 3: Functional mix in urban quarters
Providing a mix of functions (i.e. residential, jobs and services)
in close proximity to each other at the local level, allowing for
short-distance access for some daily functions
Principle 4: Combine urban and building (object)
reconstruction
Combine improving the thermal quality of buildings and improving the spatial qualities and attractiveness of (inner-city)
urban quarters, in order to reduce outward migration
The project’s main finding was that accommodating additional
population does not have to result in huge urban sprawl: future land consumption in and around European cities could be
reduced substantially – up to 80 percent. This urban development strategy would have major impacts on energy consumption for heating and transport, contributing to reduce green
house gas emissions: Up to minus 80% until 2050.
State-of-the-art urban governance, planning and implementation methods, based on an urban metabolism approach, will
be essential to achieve the cited resource-efficiency improvements.

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.

Urban development
scenarios and metabolic
modelling for Stockholm

T

he SUME-Team generated different scenarios for future
urban development of the selected case cities considering planned changes in public transport, large-scale urban
development projects or strategy documents. The so-called
BASE (or ‘trend’)-scenarios for the future allocation of population and jobs are continuing today’s distribution of residential
and office space, quantitative framework, land use (density)
typology, new projects, transport lines and limitations to urbanisation. In contrast, the SUME-scenarios are building on the
same quantitative framework, given projects and urbanisation
limits, but apply the four SUME-Principles In order to reduce
the consumption of new land for (urbanization) and energy for
transport and heating.

Urbanization: Future expansion of the Stockholm
agglomeration
Even though the SUME scenario provides a basis for more
sustainable urban growth in Stockholm, the fact that the
agglomeration’s population is expected to grow by almost
45% between 2001 and 2050 means that the urbanized area
(mainly occupied by dwellings and buildings) will grow in both
scenarios. In the BASE-scenario this expansion would be
concentrated on suburban areas, causing a rather fragmented
urban fabric growth of 47% (plus 155 km2) compared to 2001.
In the SUME scenario, a more dense growth will particularly
focus on areas well accessible by public transit, reducing the
urbanized agglomeration to expand by only 20% (65 km2).
Accordingly, the future growth in the SUME scenario will be
less-fragmented than in the BASE scenario, therefore leading
to better transport connectivity, centrality and urban diversity
(access to jobs and services).
The BASE scenario leads to a substantial decline of urban
form factors - particularly the access to jobs and services (diversity of urban functions) and the access to high-level public
transport across the agglomeration will worsen considerably. Increased land consumption, high energy consumption for
transport and also high material consumption would result, including the development of vast infrastructures. Overall, greater flows of resources in and out of the urban system would
undoubtedly take place. For meeting future growth it is critical
to take into consideration that inner city density levels are at
a ceiling and there is a cap on further development. Consequently, the regional strategy for development around eight
regional sub-centres and strategic densification of transport
corridors is imperative for accommodating projected growth in
a sustainable way.
Over the 50 years scenario period, Stockholm is expected
to grow by about 625’000 inhabitants. In the BASE-scenario,
only about 167’000 of these will be located within the existing
urbanized agglomeration. In the SUME-scenario this share
can be increased to about 379’000 inhabitants.

Metabolic modelling: Future energy consumption
The metabolic model estimates energy used for residential
heating and for passenger transport. Due to a higher population density in the SUME-scenario and the focused growth in
well-serviced regional centres, there is a shift from the car to
the public transportation mode and a reduction of transport distances, leading to a reduced energy consumption per capita in
the SUME-scenario by 22% compared to the BASE-scenario in
2050. The SUME scenario assumes counteracting higher travel
distances focused densification from the start of the period.
In contrast to the BASE scenario, a SUME development also
leads to a faster transformation of the building stock: Due to
higher rates of renovation and building exchange the overall
thermal quality of the building stock is improved faster. In addition, a higher quality of renovation is assumed, leading to a
steeper curve of reduction of energy consumption in the SUME
scenario. The per capita annual final energy demand for space
heating of Stockholm in 2050 can be reduced by 68% and by
80% compared to 2001 in the BASE and SUME scenarios. The
intensified re-construction strategy assumed as higher building
replacement rates in the SUME scenario could also be coupled
with densification in areas with lower densities and good public
transport access (SUME principles).

The City of Stockholm is characterized by a high concentration
of residences and economic activities in its core. While the urban
structure becomes more spread out towards the periphery, concentrations of dwellings and employment locations mainly exist
in good proximity to public transports. The presence of green
areas combined with a lack of available urban land have proven
challenging in satisfying the increased demand for housing in
the city caused by population growth. In order to find solutions to
this situation the City’s authorities have turned their attention to
former industrial areas, known as brownfields.
Aiming at transforming former industrial land into highly sustainable and energy efficient mixed-use areas, authorities of the
city of Stockholm have initiated construction of the Stockholm
Royal Seaport, the most environmentally ambitious urban project in Sweden. In order to achieve its sustainability goals the
project includes a number of measures, the application of modern building technologies, innovative building materials, efficient transport solutions, and implementation of policies to promote the rational use of resources.
The forecasted metabolic performance of the new developments
in Hjorthagen is quite impressive in relation to the city and Europe. The new developments in Hjorthagen will increase the yearly
energy consumption in the city from 0.3 % of the energy consumed by the built environment. This is due to the construction
of highly efficient buildings and infrastructure. Energy savings
are probably most notable as, for instance, residential energy
consumption is reduced by about 74% while the total energy
consumption per capita is expected to be reduced by 68%. Considering transports, a 19% reduction of car traffic is expected to
be achieved. Additionally, it will be required to increase public
transport capacity, with the city’s tram network forming a key
element in this development.
In terms of land use, Hjorthagen will have a denser built environment, even if the average floor space per resident will be 29%
higher than the rest of the city. Per capita consumption of built
environment (including open areas), however, in Hjorthagen will
be 67m2/ cap, compared to 171m2/cap in the city average because of increased building heights (5-7 storeys), contrasting to
the surrounding areas (3 storeys).

Metabolic Impact
Assessment: Stockholm case

T

he method Metabolic Impact Assessment (MIA) was created and applied in the SUME project. The MIA application to
Stockholm consisted of the evaluation of the metabolic performance of the Stockholm Royal Seaport developments in Hjorthagen. This assessment included the components of energy
(buildings and transports), land use and water.
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