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Urban policy and governance in a global environment: complex
systems, scale mismatches and public participation
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The urbanization process and urban activities generate
environmental impacts both within and beyond city
boundaries. Urban policy plays an important role in shaping
and changing the regional and global linkages of cities.
Integrating regional and global environmental concerns into
urban policy and management practices remains a challenging
issue because of the inherent temporal, spatial and institutional
scale mismatch between urban policies and regional and global
environmental issues. This paper argues that firstly, urban
policy has increasing relevance to regional and global
environmental issues, and a systems approach is essential in
urban policy making to maximize co-benefit and negotiate
trade-offs and secondly, although the current institutional
settings in urban policy making are not necessarily best suited
for managing these issues, enhanced governance processes
such as increased public participation and networking and
learning across cities can be effective.
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Global impact of cities and the role of urban
policy

Urbanization processes and urban activities generate
environmental impacts both within and beyond city
boundaries. They change land use patterns, alter regional
and global hydrological and biogeochemical cycles and
affect biodiversity conservation [1,2°*,3]. Urban activities
attract increasing amounts of raw materials and energy
into the city, and discharge various products and waste out
of the city. While estimates vary depending on the
methodology used [4-6], cities are considered to be the

locus for a majority of world energy demand and sub-
sequent greenhouse gas emissions [2°°]. In places like
China, urbanization is creating an ever greater demand for
construction materials, which is quickly outpacing the
supply in the country [7].

Socio-economic and cultural factors have strong influ-
ences over the type and extent of urban environmental
problems. Recent research comparing historical energy
and material flows across a range of cities suggests an
increasing per capita intensity of flows and suggests a
growing level of environmental impacts of cities [8,9],
which is often associated with economic and income
growth [10,11]. Urban land use change is closely linked
to economic growth of the city [12,13]. Many low income
cities are also very vulnerable to climate change impacts,
adding a new and urgent task for climate adaptation into
other pressing issues these cities are faced with. These
complex relations and competing tasks emphasize the
need for an integrated, systems approach in tackling
environmental problems of cities.

Urban policies, both sectoral policies that affect urban
transportation or energy, and integrated policies and prac-
tices that affect urban economic development, social
aspects, and environmental quality and management, play
an important role in shaping and changing the regional and
global linkages of cities. Urban metabolism and impacts on
biogeochemical cycles are partly shaped and governed by
urban policy and management practices [14,15]. Along
with urban population and economic growth, land use
policies and regulations are important driving forces of
urban land use expansion in some cities [16]. In low income
cities and communities, these influences can be even more
important, as local governments have more control across
wide range of issues including housing, access to basic
infrastructure, education, safety, and finance. [17].

Despite the apparent linkages between cities and
regional and global environmental issues, and the import-
ant role urban policy can play in shaping these linkages,
there remain challenges to integrating regional and global
environmental concerns into urban management prac-
tices. First, the complexity of cities as dynamic, open
systems often means there are linkages and interactions
between different components of the urban system. On
the one hand, this provides opportunities for realizing co-
benefit through targeting problems from an integrated
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system point of view. On the other hand, it also presents a
risk that policy decisions have intended and unintended
consequences within and beyond the specific target sec-
tor, and thus any gains might be realized by trade-offs
with other important issues. Integrating global issues into
urban policies requires careful weighing and evaluation
among options in terms of what are the benefits, and
trade-offs and for whom, before decisions are made. This
is discussed further in ‘Complex system understanding in
urban policy making’ section.

Second, there is an inherent temporal, spatial, and institu-
tional scale mismatch between urban decision-making
and global environmental concerns [18], where urban
decision makers are often confined within their relatively
short temporal scale of concern, within the spatial scale of
their jurisdictions, and within nested governmental and
other institutional settings. Further, these mismatches
also raise difficult questions for spatially bounded muni-
cipalities about who has a legitimate say in local decisions
with regional or global consequences. The scale and
institutional aspect is discussed in ‘Scale and institutions
in urban governance’ section.

"Third, it is important to note that within the scale mis-
matches and institutional constraints discussed above,
there is a wide disparity in environmental performance
of cities, with many good examples. This leads to the
proposition that institutions are only part of the equation
and good governance and policy-making process (e.g. the
capacity for citizens and governments to grasp, debate
and fashion policies that influence these consequences) is
critical. There is an urgent need for a better understand-
ing of the co-evolutionary process of urban environmental
problems and urban policy, and what kind of governance
or other mechanism can steer this co-evolutionary process
towards a more effective integration of global environ-
mental concerns into urban policy and management
practices. This is further discussed in ‘Co-evolution of
urban policy and public participation’ section.

Complex system understanding in urban
policy making

Cities are increasingly recognized as complex adaptive
systems that integrate, respond to, and influence a diverse
range of social, economic and ecological processes oper-
ating across a range of spatial and temporal scales
[19,20°°]. Connections between urban systems and
regional and global change are therefore characterised
by significant nonlinearities and cross-scale interactions
among slow and fast moving processes [21] which com-
plicate current activities and policies to address urban
growth and transitions to more sustainable cities and
regions [22]. Yet, our emerging understanding of cities
as complex systems is helping identify fundamental
relationships in how cities work and which activities,
including urban policy options, are important and effec-

tive for shaping future urban trajectories. For example,
recent research by Bettencourt ¢ 4/. [23] has demon-
strated fundamental relationships among economic de-
velopment, social organisation, and environmental
impacts among cities, and such insights have the potential
to provide novel levers for policy efforts aimed at addres-
sing local, regional and global effects of urbanisation [24].

This evolving understanding of urban systems can also
aid in identifying likely positive and negative con-
sequences of a given urban environmental policy, as well
as finding ways of negotiating trade-offs and achieving co-
benefits with other goals at local, regional and global
scales [25,26]. Ultimately, such studies can be used to
create new social theories of urbanisation and help
identify approaches and experiments that may be able
to be replicated in a range of cities [23,27]. For example,
linking city-scale transportation infrastructure decisions
to public health objectives by creating walking/cycling
lanes may create significant co-benefits to human health
(e.g. more physical activity and less air pollution) and
traffic congestion (e.g. fewer cars on roads) [28,29]. In
addition to these local impacts, reductions in traffic and
outlays for new roads reduce greenhouse gas emissions, a
co-benefit related directly to global climate change.
Similar co-benefits and trade-offs have been described
for health-energy system linkages [30,31], carbon man-
agement and urban development [32], solid waste man-
agement [33], and low-carbon transport systems [34].

These examples also suggest that a systems understand-
ing of urban environmental policy linkages to regional
and global change may also help identify strategic inter-
vention points to achieve desirable outcomes across a
range of scales [35-37]. Rather than forming policies that
narrowly focus on one type of environmental problem in
isolation, it may be possible to identify multiple inter-
vention points and utilize a palette of options that may not
be currently considered together. All of these goals could
be pursued as ‘no-regrets’ adaptive management strat-
egies that are flexible enough to incorporate new devel-
opments in science, social and economic trends, and new
forms of urban governance and policy making. Further-
more, any policy components of adaptive management
need to be embedded within a system where non-state
actors are critical in elevating governance to the global
scale [38].

Scale and institutions in urban governance

As mentioned above, there is an inherent temporal,
spatial, and institutional scale mismatch between urban
decision-making and global environmental concerns [18],
where urban decision makers are often confined within
their relatively short temporal scale of concern, within the
spatial scale of their jurisdictions, and within nested
governmental and other institutional settings. Figure 1
contrasts the typical temporal scale of urban planning and
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Figure 1
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Temporal scale of urban decision-making. (a) Temporal scale of planning; (b) temporal scale of potential environmental impacts of decisions. Source:

[18].

decision-making (e.g. the time frame considered for the
planning or decision) and the temporal scale of potential
impacts of decisions. Scale mismatches raise difficult
questions for spatially bounded municipalities about
who has a legitimate say in local decisions with regional
or global consequences. There are many cases where such
mismatches are causing environmental problems, and
neither the institutional settings nor governance practices
are suited to solving them. For example, industrial relo-
cation, a widely adopted approach in Asia to improve
environmental quality in cities by relocating polluting
industries out of cities, often causes negative environ-
mental impacts at the recipient site beyond city bound-
aries [39]. Another such example is the case of cross
border air pollution in Pearl River Delta Region in China,
where the institutional deficit is proven not to be effective
in solving the problem [40].

In terms of managing scale mismatches, or functional
misfit between institutions and issues in question [41],
current global environmental issues such as climate

change present new challenges [42,43°]. Unlike many
traditional urban issues such as water and sanitation
provision, the environmental costs of increased green-
house gases will be dissipated unevenly across the globe.
The solutions to climate change involve a combination of
both mitigation, which is largely considered as a top-down
approach, and adaptation, where a bottom up approach is
considered to be more effective [44°%,45]. Hence new
institutional challenges are already upon us which require
the coordination of local and global scale responses [46],
as well as effectively integrating mitigation and adap-
tation tasks.

A variety of institutions, which include social norms, non-
regulatory and regulatory rules, play an important role in
linking cities to the regions and globally. For example, to
some degree people make consumption decisions which
factor in regional environmental consequences. Examples
of this are certification systems, which are self-regulatory
institutional responses to cross-scale environmental
externalities (e.g. Beef [47]). Particularly in the context
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of market economies, government policy can also seek to
incorporate environmental consequences into prices
[43°], though policy objectives such as food security
and drought relief can sometimes support environmen-
tally degrading practices. Most critically, cities sit within a
largely nested (and normally hierarchical) structure of
government regulations from global through to local
scales. A system of governance, which includes urban
policy as well as other levels of government, has evolved
to address various urban problems that arise from a
complex modern society, albeit imperfectly.

Regardless of the purpose, institutions can never be
perfect for at least two reasons. First, even institutions
created for a specific purpose are not merely the product
of a single issue. Institutions respond to geopolitical
contexts, ecology and economic drivers, path depen-
dency and also to forces from other competing and
complementary institutions [48]. Complexity can foster
resilience, but not perfection. Second, issues and drivers
change continually, so a perfect institutional solution can
only ever be ‘perfect’ for a moment in time and space.
Therefore, there is a strong case for building adaptive
capacity into the governance of environmental problems
[49,50].

Co-evolution of urban policy and public
participation

Urban policy responses evolve to address the sets of
environmental challenges faced by cities. With current
institutions not responding properly or in a timely way to
global change issues, there is growing pressure on city
level actors to re-imagine and re-scale urban environmen-
tal policy. Doing so however has profound implications
for traditional ways of governing environmental issues in
urban areas. One critical question is what are the different
governance mechanisms that might support a co-evol-
ution of urban policy making and problem understanding
over time? Who is to be involved, and, what local govern-
ing structures will assist or perhaps obstruct this process of
co-evolution?

Urban policies and policy-making processes are closely
linked to and influenced by the larger economic and
political context. Local and regional responsiveness to
environmental change is predicated strongly on an un-
derstanding of decision-making processes by local actors,
in concert with experts and governments [51]. Effective
public participation or civic models of engagement can
improve public policy formation, reduce conflict and
encourage local action [52-54]. Despite this, citizen
participation in urban planning and policy making may
still not remove contextual constraints on the capacity for
effective action by individuals [55].

There are already studies examining how local and
regional stakeholders might participate in, and thereby

influence to greater effect, environmental decision-mak-
ing more broadly [56] and more specifically climate
impacts [51,57°]. Public participation in complex environ-
mental decision-making can help manage uncertainty, as
demonstrated in the implementation of policies such as
the European Water Framework Directive [58] or anticip-
ating municipal responses to climate change through
community-based scenario planning in coastal United
Kingdom [57°]. Long-term studies of urban policy mak-
ing and transformation [59] point to the importance of
meaningful deliberation among the involved public and
other local stakeholders. In fact it is these inclusive local
debates around place identity and place quality that, over
time, mobilise the knowledge and relational resources
needed to reframe problem understandings and propose
new policy directions.

The move towards greater inclusion of citizens or the
‘public’ has in part been driven by a shift towards the
democratization of urban planning [60]. There are how-
ever real challenges around making these processes
inclusive, legitimate and accountable when they need
to engage both local and extra-urban actors. While it could
be argued that this trend will become increasingly necess-
ary, it also may become increasingly problematic. The
standard rules of political decision-making may cease to
apply during some events [60]. And despite trends
towards greater public involvement in recent decades,
more cases are emerging where governments hold that
the scale of policy (such as in metropolitan strategic plans)
is too complex to allow public involvement [60]. It is this
tension between the tendency to centralize complex
policy decisions or large planning projects with calls for
greater local involvement that will be increasingly con-
tested through city and regional governance arenas. Local
public participation and debate on urban policy change
are also impeded by the institutional inheritance of sec-
tor-based politics and mistrust over control of the policy
agenda [59].

A second consideration is then what governing structures
or process might help urban municipalities navigate
through changing issue and policy contexts across
multiple scales? One such structure is the emergence
of networks or coalitions between individual local gov-
ernments in order to arrest or influence the trajectory of a
given environmental or development problem, for
example water security, transport planning, environmen-
tal protection or urban renewal. These networks are
sometimes between neighbouring local areas or urban
centres, forming a ‘policy’ or ‘issue’ region. This
approach is often advocated by scholars of new region-
alism who argue it provides the capability of resource
sharing and deliberative policy making which can
encompass complex issues beyond a single urban
boundary, while maintaining local autonomy and issue-
relevance [61]. This strategy of aggregation can also
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improve the voice of local actors and therefore increase
the likelihood of influencing policy and action at broader
spatial or institutional scales. Such structures in Australia,
for example have included the emergence of Regional
Organisations of Councils improving coordination of land
use policy, waste management or transport infrastructure
across local government boundaries, while providing an
interface for local actors with higher level governing
processes [62].

The tendency of some forms of regional cooperation to
entrench local interests and deny necessary reform is also
recognized [63,64]. International networks of local gov-
ernments have also been closely studied. Individual cities
engaging in the Cities for Climate Protection program for
instance can access new knowledge through a global
network to improve local action on climate change.
T'ransnational municipal partnerships between North
and South countries are a long standing example of
benefits of cooperation in building capacity of local gov-
ernments to manage major environmental or develop-
ment challenges [65°,66]. In addition, such networks also
provide the possibility to aggregate that learning and
share municipal-level experiences that might bring about
positive impacts at broader scales. In addition, such net-
works also provide the possibility to aggregate that learn-
ing and share municipal-level experiences that might
bring about positive impacts at broader scales. Within
the European Union however transnational municipal
networks engaged on issues of climate change have been
described as ‘networks of pioneers for pioneers’ [67]
where policy and practice change is often limited to
dedicated participants with passive municipalities lagging
on the network periphery.

Concluding remarks

Urban policies will become increasingly important for
solving regional and global environmental issues. Urban
policy making, even for those seemingly unrelated to
global issues, has an added agenda which requires a
thorough understanding of various interactions, careful
weighing and evaluation among options in terms of what
are the benefits and trade-offs and for whom, before
decisions are made. This points to the need for an
enhanced scientific understanding of cities as complex
socio-ecological systems, and reinforces the importance of
improved urban governance. Although the current
institutional setup in urban policy making is not necess-
arily best suited for managing these issues, an enhanced
governance process such as increased public participation,
networking and learning across cities can be effective in
mainstreaming these issues into urban policy.
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