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Editorial

Sustainability and Urban Metabolism
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The concept of urban metabolism was introduced by Wolman in 1965 [1], following insights and
suggestions coming from ancient Marxism and the early ecologist theories.

The close relationship between urban metabolism and urban sustainability rests on the need
to study all of the urban processes with an integrated and complex point of view for achieving the
difficult challenge of closing the flows of materials, energy, water, and food across cities. It is known
that cities are dissipative structures—as defined by Prigogine and Stengers [2] and investigated later
by Lai et al. [3], Portugali [4], and Rees [5], among others—so residual entropy is always present.
Nevertheless, there still exists the possibility to reduce—at minimum—this entropy by putting in place
different strategies, such as reducing, reusing, and recycling all kinds of materials, or implementing
nature-based solutions in urban planning.

Newman [6] proposed the metabolic approach as a new planning strategy in the late 1990s. More
recently, many studies have focused on the relationship between sustainability and urban metabolism.
Some of these had a huge impact on the scientific community and are considered milestones in this
field: Kennedy et al. [7], Princetl et al. [8], Zhang et al. [9], Dijst et al. [10], Cui [11], Isalgué et al. [12],
Butera [13], and Bettencourt and West [14].

Nevertheless, the research into the relationship between urban metabolism and sustainability is
still under development; it is becoming more and more important, considering the current pace of
world population’s urbanization, economic growth, and climate changes. There is an urgent need for
humanity to achieve a more ecological and sustainable society, and this challenge can only be achieved
with a deep understanding of the complex societal, economic, energy, and environmental functioning
of urban systems.

This special issue intends to contribute to the development of this knowledge, gathering together
studies from various disciplines and geographical contexts. The contributions cover a large range of
topics, crossing the boundaries between science and practice, from architecture and urban planning
to engineering and social sciences. The 10 papers published come from different continents: Asia,
Australia, South America, and Europe.

Some of the articles presented focus on some specific aspects of urban metabolism, such as the
relationship between building mass and energy use (Morganti et al.), food supply from local production
(Zazo-Maratalla et al.), and waste and resources management in cities (Longato et al.). Other papers
analyse the urban energy fluxes related to climate and urban forms, focusing on the relationship
between climate context, building density, and thermal performance (Rojas-Fernandez et al. and
Watanabe et al.) and urban design, materials, and outdoor thermal comfort (Takebayashi and Kyogoku).
Finally, four papers use concepts coming from various disciplines to propose interpretation frameworks,
assessment methods, and regeneration strategies for cities. Bettigines et al. apply the scaling laws
concept to analyse the energy intensity of cities, Jiao et al. propose novel indicators to measure the
sustainability of Chinese cities, Assefa and Newman apply their extended metabolism model to slum
regeneration, and Joensuu et al. put in evidence the interest of stakeholders in developing ecological
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approaches in superblock design. We believe that all contributions provided novel and interesting
insights into the knowledge of sustainability and urban metabolism. Enjoy the Special Issue!

10.
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