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Our cities are dynamic places where increasing numbers of
people are choosing to live their lives. The present built
form of the city closely reflects: (i) the geography and eco-
logical history of particular places; (ii) the historic interac-
tions between founding populations of people; (iii) how
they used the natural resources they found; and (iv) how
they decided to build infrastructure in their new environ-
ment.1–3 In any city you can see how urban settlement pat-
terns have been shaped by cumulative decisions that at first
influence and then determine the trajectories of urban,
industrial and infrastructure developments. Global drivers
of change, such as climate variability, globalising markets,
terrorism, rapid urbanisation, increasing human popula-
tions, rising per capita consumption and risk of pandemic
disease also influence the development of cities.4,5 These
factors represent some of the main challenges for the future
health of people in cities and their urban bioregions, the
ecological systems on which cities depend.6

Urban environments and health
Urban environments are rapidly changing, and people as
individuals and as part of organisations are constantly
adapting to new opportunities and threats. Not surpris-
ingly, along with the benefits that urban life brings to
many, there are a range of old and new health risks that are
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now affecting increasing numbers of individuals and their
communities. In the 20th century, public health, civil engi-
neering and environmental science were successful in
reducing the incidence of health problems through point
source treatment of clean water, the removal and treatment
of wastewater and garbage, and the regulation of industrial
wastes, effluents and emissions.7,8 The rising tide of 21st
century public health problems, such as obesity, cardio-
vascular disease and depression, are different to past prob-
lems that could be directly attributed to infectious agents,
toxic chemicals, poor industrial design and a lack of effec-
tive environmental management.

The new diseases of urban living arise more from the
complex way we now live, eat, travel, build, play and work
in urban environments, rather than from any single agency.
Our health is now an expression of a complex web of inter-
actions that have not been previously faced during human
evolution and these interactions are more subtle and indi-
rect in their action. They include factors such as: (i) the
time we spend commuting to work; (ii) how we individu-
ally respond to the abundance of energy-rich foods and
drinks brought to us through the industrial food chain; (iii)
the availability or otherwise of opportunities to be physi-
cally active; and (iv) the time we have for self-reflection
and family. While these factors act on individuals, all have
become highly socially organised and mediated through
changing cultural aspirations and norms, urban systems of
governance, infrastructure, modes of transport, and the
supply and demand of urban goods and services such as
food, water, energy and transport.

Cities as social–ecological systems
A social–ecological perspective focuses on cities as ‘urban
ecosystems’, as distinct from the traditional ‘ecology in
the city’ approach, which addresses the distribution, abun-
dance and management requirements of biodiversity in the
city.9 The urban ecosystem approach views the city as a
distinct type of ecosystem characterised by the linkages
between social and ecological processes and asks ques-
tions about the spatial, systems and social context of urban
people and the extent of their interdependence on their
urban bioregion. For example, from where do urban
people derive their water, energy and food; where do
people spend most of their time; how far do they travel to
work, school and recreational outlets; and what
social–ecological conditions contribute to their cultural
identity, sense of place and health? The urban ecosystem
approach also identifies our interdependence on natural
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systems in remote catchments and urban environments to
provide biodiversity and ecosystem services (i.e. those
unpriced ecological processes provided by natural systems
that clean our water and air, pollinate our plants, recycle
our nutrients and enhance our urban quality of life and our
health through the rejuvenating aspects of recreation). The
urban ecosystem approach is a human-based ecology that
recognises the critical aspects of urban systems of gover-
nance in sustaining urban quality of life. In particular,
urban people have a strong social and institutional depend-
ence on reliable flows of goods and services such as water,
energy, food, construction materials, transport, health
services, information and capital to sustain health.

As an example, the Extended Urban Metabolism Model10

(Fig. 1) provides a useful social–ecological framework for
linking the industrial production of these urban resource
inputs (food, materials, water, energy and information) to
the spatial patterns and organisational processes that char-
acterise urban consumption. Resources, both physical and
social, are transformed, or ‘metabolised’, and distributed
through urban governance systems and infrastructure net-
works with emergent consequences for people and urban
environments. Research can be directed at developing a
better understanding of the effect of these processes on the
health of people in cities. For example, what factors
increase the rates of industrial production of high-energy,
low-cost foods and what are the consequences for targeted
populations of urban consumers? Or, what are the social
and health costs of inadequate transport infrastructure and
consequent loss of personal and family time from long
commutes to work and sedentary lifestyles?

Research questions generated from a
social–ecological perspective
A social–ecological perspective could enable research into:
• The spatial and temporal dynamics of social and

environmental determinants of human health in urban
systems.11 Who gets sick and where do they live?
What are the relative contributions of social versus

environmental factors? What types of interventions are
available and appropriate?

• Measures of health in different urban forms.12,13 What
contribution does urban pattern and social–ecological
processes in urban environments make to the
functionality of urban habitats? Can we identify the
characteristics of dysfunctional and functional urban
landscapes and incorporate this knowledge into better
urban planning, design, construction and management?

• Urban resilience to shocks and disturbances caused by
natural and human disasters.14,15 Can we identify
aspects of our social, natural and built environment
that make us vulnerable? Can we build resilience into
our infrastructure and the way we organise ourselves
as communities?

• Maintenance of ecosystem services and food
production in urban environments.16 In both cities and
the rapidly urbanising rural lands that surround them,
how important is it to conserve natural systems and
sustain agricultural lands for healthy local food
production? What role could this play in preserving
our long-term environmental and food security?

• Social capital for coping with and adapting to change
in urbanising landscapes.17 How prepared are existing
rural and urban communities to adapt to the pace and
scale of changes caused by rapid urbanisation? What
are the health consequences of the inability of local
people to adapt to changing urban transport patterns,
social processes and globalisation?

• Measures of urban quality of life that address the
effects of surplus consumption.18 What educational
changes, and access to information and knowledge,
are necessary to raise awareness about the individual
health consequences of surplus consumption,
particularly of food, but also of energy, water and
construction materials? What policy platforms are
needed to create an enabling environment for better
urban health?

This social–ecological perspective19 on the complex
nature of emerging public health problems presents a
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Fig. 1. The Extended Urban Metabolism Model adapted from Newton et al.10

This simplified version of the model provides a useful checklist of inputs, processes and
outcomes that need to be considered in a social–ecological framework.
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major new challenge for how urban society generates the
understanding required to find an integrated set of solu-
tions that address these complex problems. Partial solu-
tions generated by traditionally distinct professional
disciplines are unlikely to match the spatial scale and pace
of these emerging health problems in urban environments.
However, more integrated solutions will require health
professionals, epidemiologists, engineers, environmental
scientists, urban planners, designers and managers, policy
specialists, economists and social scientists to come to
grips with working together in new ways.20 For example,
an integrated approach to urban science would require
interdisciplinary knowledge from many areas to address
the complex social–ecological interactions that are con-
tributing to the rise of overweight and obese people in
increasingly dysfunctional urban environments.
Researchers working in partnership with people in urban
practice, policy and communities will be an essential part
of a research agenda for sustainable development that
would address these complex health problems. Changes
will also be needed in how we plan, design, construct,
monitor and evaluate old and new urban developments to
identify what interventions enhance the prospects for
people to improve their health as part of their day-to-day
interactions in rapidly urbanising landscapes.

Conclusion
To have any affect on the health of people in urban environ-
ments, urban society will require the integration of new
urban science knowledge into urban planning and the
design and construction of healthier homes, workplaces,
community centres, recreation areas, mobility and transport
infrastructure. Our built form, the basic template in which
we live out the majority of our lives and social interactions,
must be planned, designed and constructed to encourage,
not hinder, healthy behavioural changes in food availability,
mobility options, workplace practices and lifestyle choices.
In a broader sense, an urban science agenda is needed not
only to inform urban policy, planning and design but to also
educate people about the consequences of and trade-offs
around the choices they make. In the end, cities, as engines
of creativity and innovation, may also be our best hope for
providing solutions to many of these pressing problems and
long-term sustainability issues.21

For more information:
CSIRO Sustainable Ecosystems
http://www.csiro.au/org/cse.html
ECOS Magazine http://www.publish.csiro.au/?nid = 214
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