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This policy brief offers local and regional planners an introduction to
the world of integrated urban modelling. It provides information on
their potential benefits, implementation process and current use in the
Nordic city-regions. Nordregio’s research into these types of models
has been carried out in cooperation with WSP Analysis & Strategy,
and was commissioned by the Nordic Working Group on Green
Growth – Sustainable Urban Regions.

integrated urban models (IUMs)
provide planners with a decision-making
support tool that allows them to visualise
urban development strategies and assess
their socio-economic and environmental impactsi. This type of tool is valuable
for planners faced with the difficult task
of balancing the many social, economic
and environmental issues that affect spatial plans and strategiesii. They are also act
as a useful support in dialogue with the
diverse group of stakeholders involved in
transportation, land use planning and urban development.
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What are integrated urban models?
Integrated Urban Models are GIS-based modelling tools that support planners by developing and communicating urban development plans at a variety of scales – from the
neighbourhood to the city-region. Depending on the specifics of each model, they use
data reflecting the state of land use and the transport system, coupled with socio-economic information such as population projections and employment. The essence of the
models is their ability to integrate this information in order to visualise development of
the urban form, forecast the city’s future social, economic and environmental performance and, through these outputs, test the potential impacts of different urban development policy strategies’. They generally have a long-term horizon, providing 30–50-year
spatial development scenarios for cities, reflecting the implementation of different urban
development strategies. For example, they can be used to estimate the impact of a
change in transport infrastructure, such as a new subway line between two areas, or the
development of a new urban district.
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Integrated Models:
Planning Urban Sustainability

Key policy recommendations
n IUMs should be considered by mu-

nicipal and regional authorities in cities
that have complex relationships between
land-use planning, transport issues and
the creation of attractive urban areas.
This is especially evident in cities with
a high potential for multi-modal public
transport.

n IUMs can be implemented by munici-

pal and regional authorities looking for
a holistic planning approach by testing

Benefits

First of all, IUMs can estimate the potential social, economic and environmental
impacts of different planning strategies,
allowing for a more well-informed evaluation of the different planning options.
These impacts can be presented using
informative, easy to communicate visualisations, which can increase awareness
of future urban development and provide
a better understanding of how to mitigate
negative consequences of urban growth.
Urban development provides many
opportunities such as economic development and greater accessibility to social
services. But it can also take place in response to a number of difficult challenges, including road congestion, housing
shortages and poor distribution of public services, as well as increased energy
consumption, noise and health concerns
resulting from an increasing dependency
on the private carii. These challenges will
often disproportionately affect vulnerable
socio-economic groups and, if they are
not acted upon in proactive and integrated ways, the negative consequences will
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the impacts of different proposals on the
existing urban form. This especially includes an integrated land use and transport strategy, which is increasingly recognised as a crucial element of an attractive
urban environment.

n IUMs provide planning support to ur-

ban planners who have to make complex,
interconnected decisions about urban
development. They also serve as a communication tool that can inform policy-

undermine the positive effects of urban
development.
A second benefit of IUMs is that
they produce visual scenarios of urban
development that facilitate participatory decision-making processes among
a wide-ranging group of stakeholdersiii.
Consensus regarding which plans to pursue must be reached among a complex
group of stakeholders who often have
differing priorities. One example is politicians from neighbouring municipalities
who are each pursuing their own land
use development issues and, in many respects, competing for investment on a regional scale. Another example is regional
authorities responsible for various aspects
of the provision of public services (roads,
public transport, schools, hospitals, etc.)
and whose territorial claims stretches
over many municipal borders. Also included are building investors, transport
authorities, business organisations and
the general public, all of which need this
type of easily understandable analysis in
order to make informed decisions.

makers in a decision-making process by
providing a better understanding of urban development and its consequences.

n IUMs incorporate aspects of urban

development that are planned, funded
and implemented at spatial scales that do
not always correspond to administrative
boundaries. As such, they offer a means
of generating a mutually agreeable vision
among neighbouring municipalities and/
or regional authorities.

Case: The Integrated Planning
Model and its contribution to the
Stockholm Regional Plan 2010
The Integrated Planning Model (IPM)
was developed by the Swedish Transport Administration and WSP Analysis
& Strategy. In the maps below, the two
images on the left show the building
density of two different areas in Stockholm in 2010. The maps on the right
show the projected building densities
in 2050, based on assumptions that
different planning strategies have
been implemented. In the “Suburban
Sprawl” scenario (top right) building
densities and the consumption of
green space are not controlled by
planning policy resulting is a large
amount of additional land take as it is
required in order to meet the expected population and economic growth.
Conversely, the “Station Development”
scenario (bottom right) adopts a public
transport approach to urban development, concentrating higher densities
around public transport nodes. This
is very clearly shown in the image as
existing areas of low density (blue) are
developed further rather than developing currently undeveloped areas.
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Figure 1: The two images on the left show the building density in different areas of greater Stockholm in 2010. To the right, visualisations show the possible outcomes of different planning strategies on land use development. The top right image shows a large amount of additional land
consumption in the “Suburban Sprawl” scenario, while this is significantly reduced in the “Station
Development” scenario on the bottom rightiv.

Figure 2: Spider grams like this one can
be used to effectively communicate the
impacts of different urban development
policies. Here, we see how six different
urban development scenarios have been
tested, and how the impacts can be easily compared with each other. In this case
the focus is on accessibility, energy and
resource efficiency, land use and compactnessiv.

www.nordregio.se

ISSN 2001-3876

NORDREGIO 3

How to choose, implement and use
integrated urban models

There are many different types of IUMs
available as commercial or open source
products. Most often, these are developed
in academia and the most robust have
been implemented in different urban contextsv. These models differ in a number of
ways: in terms of what results they produce, the amount of data and preparation
they require to produce results and how
transferrable they are to different urban
contexts. As a part of our work, WSP
Analysis & Strategy produced an inventory, classification and assessment of some
of the most common integrated models.
An introductory list of the models is presented below with a link to the detailed
tables. The general advice is that, if a planning authority has little or no experience
with using IUMs, they will be best served
by first considering one of the relatively
simple rule-based modelling packages
that are commercially available or can be

implemented by consultants.
Furthermore, IUMs are not designed
to build an urban development plan by
making definitive statements about the
future. Instead, their benefit is in their
communicative value within a governance process, especially if there is a political will to support cooperation between
the neighbouring municipalities of a cityregion, or if a regional authority wants to
set out a common vision for spatial development which includes the input and
values of many municipalities.
Access to good data is a prerequisite
for producing an insightful model. As a
minimum, IUMs generally require longterm population and employment data for
a region, as well as land survey data that
includes the location of roads, built-up areas, preservation areas, etc. Real estate and
property data is generally needed to provide additional information about building types and accessibility data is also required; the latter often being produced by

separate transportation models. Last but
not least, physical planning strategies are
needed to define the scenario process and
these are often developed through stakeKey considerations when using
an integrated urban model

n IUMs provide decisive statements

about the future, but are not a substitute for a thorough planning process
that includes the participation of and
deliberation among key stakeholders.
In this respect, they are designed
to support a participatory planning
process.

n Designing and implementing IUMs
demands specific technical expertise
in local and regional authorities. It is
often necessary to consider involving
external expertise.

n Simple, rule-based IUMs are likely

to be more effective for authorities with
little or no experience in using this type
of planning tool.

Table 1. Overview of existing urban models.
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Current use of integrated urban models in the Nordic Region

There is a great deal of interest in IUMs
among the research community and consultants, yet, according to a survey carried
out by Nordregio in the Nordic countries,
their use in practise is still very low. This
is somewhat surprising considering the
relatively strong tradition of comprehensive planning in the Nordic regionvi.
The perceived high cost of the models, difficulties obtaining the right data
and the perception that the municipality/
region is too small to justify using IUMs
were identified as important reasons why

integrated urban models have not been
used. However, the survey indicated that
the dominant reasons why models have
not been used to date are that many planners are not familiar with IUMs and their
benefits and that there is a shortage of
planners with the right technical skills. It
is therefore important that good information on their characteristics – including
their benefits and weaknesses, as well as
which types of urban region they are best
suited for – is provided to those urban
planners and policymakers who could
take advantage of them in the future.

Resources

Endnotes

Nordic Working Group on Green Growth –
Sustainable Urban Regions - This working
group is interested in how spatial planning
knowledge and instruments can contribute to
the policy goal of green growth in Nordic city-
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regions. Nordregio’s work has included a review of land use modelsvii, a survey conducted
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