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Preface

Future City Architecture for Optimal Living presents a unique interdisciplinary
combination of architecture, engineering, physics, and related fields in strategic
planning, thinking, and designing future cities as livable urbanized environments.

Cities in the words of Geoffrey West are “the crucible of civilization.” In our
belief, cities and their development can provide an impact on future ways of living as
they can transform our lifestyles through a wide network of attributes. By combining
together a variety of disciplines, this book presents new ideas and research practices
on a variety of topics related to architecture and interdisciplinary mathematical
thinking, network design, smart city development, as well as related theories for
the future.

The chapters composing this book are written by eminent researchers and
practitioners who offer expert opinions and hands-on international approaches to
shaping future cities. Together, experts from the United Kingdom, Portugal, France,
Italy, Switzerland, Netherlands, Greece, USA, Canada, Singapore, and Hong Kong
present their work, experience, and new ideas. New questions are presented, such as
whether cities can really be livable and how one can build sustainable systems and
resilient cities to climate changes. This book offers a forum of novel ideas that are
presented in a unified manner.

We would like to express our special thanks to all the authors of the chapters
contributed in this book. Last but not least, we wish to acknowledge the superb
assistance that the staff of Springer has provided during the preparation of this
publication.

Singapore Stamatina Th. Rassia
Gainesville, FL, USA Panos M. Pardalos
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If Robots Conquer Airspace: The Architecture
of The Vertical City

Jan Willmann, Fabio Gramazio, and Matthias Kohler

Abstract Today, more people than ever live in the metropolises of our world.
The tension between the explosively growing metropolises and their satellite cities,
and between these interconnected regions and the diminishing rural communities,
present immense social and economic challenges that require entirely new ways
of thinking about and materialising architecture if the twenty-first century’s urban
adventure is to succeed. And this is expressed in the most radical way in Flight
Assembled Architecture.

Keywords Computational design * Digital fabrication ¢ Airborne construction °
Urban diversity * Mass-customised modularity  Architectural utopia

In Flight Assembled Architecture a group of quadrocopters cooperatively assemble
over 1,500 elements to form a complex building structure [1]. Their flight behaviour
is generated by an algorithmic translation of digital design data: the quadrocopters
land on a platform where they pick up foam elements and then set them down
precisely on top of one another (Fig. 1). An overall undulating figure emerges,
whose individual layers are offset from each other, creating a geometrically
differentiated outer envelope. Flight Assembled Architecture not only represents the
world’s first installation built by flying robots but simultaneously embodies a vision.

Presented at the Regional Fund for Contemporary Art (FRAC Centre) in Orléans,
the installation is a 1:100 model of a 600 metre tall urban structure, which, with
its 180 floors, possesses a total useable floor area of 1.3 million square metres—a
kind of “vertical” utopia [2]. Comprised of vertical core structures and horizontal
module chains, the structure is notable on two counts: its porous arrangement
not only creates living space for over 30,000 inhabitants with a great variety of
programmatic and urban potential but also enables a large degree of freedom for
the spatial arrangement of the modules and their space-enclosing, self-stabilising
formation. Here it is not the absolute height that is decisive, but rather the spatial
order resulting from the structural composition (Fig. 2).
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Fig. 1 The complex structure of the 1:100 installation has been assembled by autonomously flying
“quadrocopters” which land on a platform to pick up building elements and then set them down
precisely on top of one another (Image by Frangois Lauginie)

Fig. 2 Flight Assembled Architecture represents the first architectural installation assembled by
flying robots and was demonstrated in 2011 at the FRAC Centre, Orléans, France (Image by
Frangois Lauginie)
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Overall, Flight Assembled Architecture, with its rationalised acquisition and
treatment of data, unifies all stages of the architectural process—from the original
digital design needed to the final built structure [3]. At the same time, the threshold
between robotics and architecture increasingly begins to disappear, and the architec-
tural installation becomes an expression of an architectural future utopia—a Vertical
Village.

At a scale one hundred times smaller than the vision, this certainly appears to
be an abstraction, but its physical significance is both real and tangible. It is this
perception and the interaction of many different disciplines and potentials, which
allow the project to hover between utopia and a built architectural installation,
in order to design new kinds of dynamic structures for a future urbanity and
to transform technological, architectural and urban design analogies into built
reality [4].

1 How to Tilt the Grid?

The Vertical Village makes use of a grid-like organisation. This however does not run
horizontally, as in an ideal city or a usual city grid, but is turned vertically and closed
to form a circular entity. A geometric assemblage is generated that not only is the
basis for the particular constructional features of the whole structure but also enables
a varied urban programme: the individually positioned modules communicate with
each other; the spaces in between grow and shrink and change their position and
size (Fig. 3), and yet nevertheless form a unified whole.

Indeed, according to Peter Sloterdijk, for a city to be able to function and to
survive in the future, a consideration of the structural form of the contemporary city
is essential. He argues that urban spaces must be connected vertically as well as
horizontally, in order to ultimately form multi-directional spatial relationships and
with them, urban “Wohnschdume” [5]. With its network of interrelated modules,
in-between spaces, and connections, The Vertical Village enables a decentralisation
that avoids not only the point-like restriction of older settlement planning and
the orthogonal and therefore laborious pathways of the modern city but also the
confusing chaos that characterises almost all unregulated urban expansion today [6].

Consequently, circulation in The Vertical Village can remain constrained to solely
pedestrian access. Inhabitants have quick and direct access to all important functions
such as schools, shops, public services and leisure activities. As such, The Vertical
Village offers a healthy and communicative urbanity of short distances and a mixture
of work and living; everything remains decentralised and freely accessible. Further-
more, the high-density architecture of The Vertical Village offers not only a high
amenity value and capacity for adaptation but an enormous economic and ecological
potential as well. Simultaneously, the complete “transcendence of the grid” enables
a spatial occupation and linking of new uses, functions and programmes, from which
ultimately emerges a wholly new urban ontology (Fig. 4). This integrates the entire
constructional morphology through to its detailed architectural articulation. In this
sense, The Vertical Village negotiates the transition from an ideal order of a city to a
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Fig. 3 The Vertical Village generates a geometric assemblage that not only is the basis for the
particular constructional features of the whole structure but also enables a varied urban programme
on 60 individual building layers (Image by Gramazio Kohler Architects, Zurich)

spatial differentiation—no less than a complete revision of the city’s organisational
nature: the monotonous, often unbearable density of earlier eras thus becomes the
engine of a newly discovered urbanity.

2 Understanding a Vertical Urban Landscape

The sustainable development of the twenty-first century city has long been a topic of
discussion. On the one hand, in the coming decades it will be developing countries,
with their rapidly growing cities, that will absorb much of the overall urban growth.
On the other hand, and no less important, more than half of the world’s population
will live in cities of less than 250,000 inhabitants [7]. There is no doubt that the
European city faces exciting and important challenges. These tasks can no longer
be tackled with old design and planning processes, or with simplified strategies of
densification or of social housing [8]. It is these phenomena that form a fundamental
basis for The Vertical Village since its adaptable size enables a shift in the form of
development from a traditional city grid and rigid block structure towards a “village-
like” densification of urban landscapes.

Thus the priority of this concept is in the design and practical usability of
such urban landscapes, and their characteristics. Here, there are fewer collective
or prestigious aims in mind, instead: liveliness and balanced social composition [9].
An “image of the city” arises, principally emerging from the individual activities of
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Fig. 4 The high-density architecture of The Vertical Village offers a healthy and communicative
urbanity of short distances and a mixture of work and living—everything remains decentralised
and freely accessible (Image by Gramazio Kohler Architects, Zurich)

its inhabitants [10]. This is possible in The Vertical Village because of its “porous”
outer envelope, which remains recognisable as a whole despite its adaptability, and
its scenic depth, which is achieved through the seamless integration of its outer
surface, its construction and its contents. While traditional systems for towers,
multifunctional building-types and networked towers require a defined order, in
The Vertical Village a cohesive urbanity arises, which is formed by an intricate
layering of private, semi-private and public space (Fig. 5). Within this high level of
density, the various bifurcations and intricate structure allow an increased amount
of diversity and “publicness” [11].

The question of the variety and accessibility of urban spaces and their contents
becomes one of the central themes of The Vertical Village; this inasmuch as the
four giant continuous public double-rings with a combined length of one kilometre,
which are located not—as usual—on the lowest level, but rather spread out through
the entire height of the structure, creating heterogeneous city structures [12]. The
public space thus extends over the entire height. Together with the enclosed space,
which with a diameter of over 300 metres is quite comparable with a river valley, this
creates the possibility of an urban generosity and permeability, which treats public
life, with everything it offers, less as something unified, horizontal and insular, and
far more as an essential feature. For because of the sheer size and structure of The
Vertical Village, the inhabitants and their activities are only vaguely discernable,
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Fig. 5 Computer rendering of the self-stabilising, porous arrangement of The Vertical Village,
creating living space for over 30,000 inhabitants (Image by Gramazio Kohler Architects, Zurich)

whilst still maintaining a presence that enables the life and intimacy within The
Vertical Village.

3 What Is the Architecture of the Supersized Modularity?

Seen against the background of the radically changing production conditions in the
digital age [13], it becomes clear that the acceptance of industrialisation’s serial
repetition and the romantic notion of the uniqueness of handcraft are both no longer
tenable in the context of this project. What is more conceivable than to transpose
this new architectural framework to the scale of the city? For many places a new
language of variation is already being created, whose formation allows processes
instead of final forms to be designed. In these processes, different elements are
assembled to form a continuous, differentiated, yet coherent whole. As The Vertical
Village demonstrates, such processes need not be limited by their application to
individual objects or prototypical building elements, but could allow a new approach
to architectural criteria, relationships and degrees of freedom within an urban scale.

Prerequisite for this is a generic modularity of the individual elements (Fig. 6).
In The Vertical Village there are up to 25 modules on each horizontal layer. They
rest upon on another only near their ends: odd and even floors are offset from
one another, creating an intermediate space underneath the middle of each module.
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Fig. 6 The Vertical Village makes use of a grid-like organisation. This however does not run
horizontally, as in an ideal city or a usual city grid, but is turned vertically and closed to form
a circular entity (Image by Gramazio Kohler Architects, Zurich)

Additionally, all even and odd floors are displaced in relation to each other, so that
the structure gains a geometrically differentiated figure as a whole. The modules
are then differentiated only internally, where they contain between one and three
floors. The outer dimensions of the modules are, in contrast, unified. They are
30 metres long, 12-15 metres wide and 10 metres high. Whereas a module is
traditionally defined in its function essentially as a building component or a spatial
unit, something else is apparent here: the module acquires a particular variability,
freed internally from any specific functionality, and is thus versatile in its actual form
whilst externally remaining unified and generically deployable. The consequence
for the geometry of the overall structure is a “seriality”, which externally and
internally is never monotonous or repetitive, but rather differentiated and adaptable.
To make this possible to construct, a special assembly process was chosen for the
load-bearing structure of the module. This comprises an inner core of concrete, steel
and reinforced concrete columns, and a steel framework for the floors and ceilings.
A shell of complex curved glass panels—membranous, flexible and adjustable—
forms the outer layer of the module. Simultaneously the modules establish their
own relationships to the outside space, through which the terraces and semi-private
areas can be individually adjusted and embedded within the undulating structure.
From an apparently unified modulation, a principle is produced that is robust,
comprehensive and versatile all at once [14]. This also shows how important insights
from the construction of elements and floors can be transferred to the capacity for
configuration at an urban scale [15].
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4 The Village as Object

Planned nature, the intermediate state of the suburbs and the resulting loss of the
clarity of the city—all this today appears normal; at the same time the classic
distinction between city and landscape disappears, and everything becomes blurred.
What emerges instead is a suburban idea in which established and preferred cultural
products, gestures and artefacts lie “somewhere in between” and simultaneously
create the desire to make hybrid forms and interventions. This was the main reason
to set The Vertical Village in the French Département of Meuse—a region that, like
many other European regions, is already characterised by an exodus of the local
population and should be considerably improved through politically determined
structural measures. An existing TGV station that was built within the “diagonale du
vide” [16], has a largely unused yet direct connection to Paris and other important
destinations throughout Europe. The goal of The Vertical Village is therefore to
activate hitherto unused potentials of the structurally weak region, and to bestow
the place a new significance. It is no coincidence that The Vertical Village appears
radical in this context, for in this the principle of independent place-making is at
work: in the surreal surroundings of the region, The Vertical Village alone creates
the potential for a new identity for the region itself.

It is surely fitting to embed the structure in the surrounding cultural landscape:
the half derelict, half open landscape is both artificial and natural, and in its
vastness forms a suitable setting for The Vertical Village. Seen in the context of its
landscape—the most common view of the structure—The Vertical Village assumes
the appearance of a large-scale sculpture that blurs and dissolves into smaller entities
as one approaches. The somewhat surreal and transparent corporeality of The Ver-
tical Village is therefore a kind of architectural apostrophe—an orientation within
the scenic nothingness, mirrored simultaneously in higher realms of dissolved order.
It is that visual unsharpness, that Digital Materiality, which is now being unfolded
and translated at a completely different scale [17].

The bodily presence of the design is thus characterised by a distinct “aesthetic
robustness”. Despite the large number of intricately organised modules, the building
volume remains integrated as an object in the landscape: it is easily recognised and
reveals its inherent order depending on the point from which it is viewed. Seen
from the outside, the first impression of a completely vertically stacked city is
suddenly graspable and reveals itself in its true scale (Fig. 7). But a great variety of
impressions and perceptions are also formed from inside The Vertical Village. At no
time does the “porous” city structure appear deterministic or monotonous. Instead,
it enables the inhabitant to be “in the city”, with all its varied relationships—for
wherever one is located in The Vertical Village, new insights and visual connections
to the surroundings are continually being formed. This can be recognised not just in
the texture or the outer surface of the structure, but equally in its entire sculptural
depth and transparency. In this way it becomes possible to allow digital and material
order to enter into a phenomenological correlation, in which they enrich one another
and reflect many different layers of perception.
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Fig. 7 The Vertical Village contains four giant continuous public double-rings with a combined
length of one kilometre, which are located not—as usual—on the lowest level, but rather spread
out through the entire height of the structure, creating heterogeneous city structures (Image by
Gramazio Kohler Architects, Zurich)

5 Utopia Reloaded?

From a contemporary standpoint, the project represents a form of utopia. Flying
robots of the size and ability required to realise the project do not yet exist. Yet this
captivating approach merits further material study, such as with the experiments
made in Flight Assembled Architecture, in the hope of one day translating these
ideas into built reality [18]. With this deliberately confrontational and radical city
design and sculptural installation, we seek not only to develop an architectural
utopia but also to generate entirely new modes of perception and comprehension.
History has shown us that we often repress the new, and as such prevent the
realisation of innovative, but risky ideas. Hence the urban utopia—from antiquated
visions of ideal states and cities, biblical approaches and Vitruvius’ theory, and
the idealised mediaeval representations of ideal cities to revolutionary architecture
up until the early socialist, modernist or post-modern subversions—has a secure
place in the history of the built and planned environment [19]. This surely holds
true for Flight Assembled Architecture, for here the utopia becomes tangible, can
be experienced, and expresses the transformations of an era. For when the great
urban designs and models have fallen out of use, and when, through complex social
and global conflicts, ideal or monolithic solutions have become obsolete, then, as
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the history of the city already demonstrates, The Vertical Village and landscape
will become viable once more; then, there will be room for ideal structures and
communities. And indeed, the search for a better world has never ceased, but
has instead found a new home in radical materialist approaches and visionary
collaborations. Flight Assembled Architecture also lies within this tradition: for
utopia has become futurology [20].

Acknowledgments This essay is settled on a publication by Fabio Gramazio, Matthias Kohler
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(2013) Flight Assembled Architecture. Editions HY X, Orléans: Editions HYX.
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architectural situations (Alexander later famously refers to these as “patterns”). With this he
argues once again that the city is an “open” structure, whose individual elements are related to
one another in the most different ways, much like that in The Vertical Village.
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Smart Cities in a Smart World

Beniamino Murgante and Giuseppe Borruso

Abstract Very often the concept of smart city is strongly related to the flourishing
of mobile applications, stressing the technological aspects and a top-down approach
of high-tech centralized control systems capable of resolving all the urban issues,
completely forgetting the essence of a city with its connected problems. The real
challenge in future years will be a huge increase in the urban population and the
changes this will produce in energy and resource consumption. It is fundamental
to manage this phenomenon with clever approaches in order to guarantee a
better management of resources and their sustainable access to present and future
generations. This chapter develops some considerations on these aspects, trying
to insert the technological issues within a framework closer to planning and with
attention to the social impact.

Keywords Smart city * Smart communities ¢ Urban planning ¢ Open data °
Citizens as sensors ® Governance

1 Introduction

Nowadays an approach that narrowly combines the concept of smart city with
the sudden spread of electronic devices and with the setting of a technological
hard infrastructure is very common. A common and widespread interpretation
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of the concept of smart city has been long related on one side to a centralized
control system made of the network infrastructure and sensors, managed by local
authorities, while on the other side its implementation is via an exasperated use of
applications for smartphones or tablet PCs.

Hence, often the focus is mainly on mobile applications, forgetting that there
is also a city. These approaches, despite having a certain degree of usefulness,
can produce a waste of resources when completely disconnected from the context,
especially from the essence of a city. When complex computer systems are
proposed, it is crucial to ask, “Are they really useful to the city?”

This common belief evokes gloomy and distressing urban scenarios as we learned
to watch on science fiction movies, as in Ridley Scott’s Blade Runner. The idea
of a city with many vendors should lead to a vision of cities similar to a Pioneer
advertisement' of the late 1980s, which was very popular in Italy, where each person
“wore” one or more cathode tube televisions that acted as a barrier to the outside
world, projecting robotic behaviour. This approach to smart cities would lead to
a “flood” of electronic devices in our cities, connected to improbable goals to be
achieved.

If a city has a structural mobility problem, it is quite impossible to solve it
only with a smartphone. The term “smart” is very popular today and has also been
adopted in common language and in all kinds of advertisements. In order for us to
describe the adoption of this term in everyday language, it could be useful to adopt
a parallelism with the Smurfs cartoons.

Everything is “smart” today, and in the Smurf world, we have Smurf-Forest,
Smurf-berry, Smurf-strawberries, and so on. It is very common in participation
processes, smart participation, to find an interview with the mayor of a city or
with the director of a journal called a “smart interview” or to find the term “smart
questionnaire” for paper forms distributed to a sample of citizens.

Very often the concept of smart city is strongly related to the wide dissemination
of mobile applications, completely forgetting the essence of a city, with its con-
nected problems. In order to bring the smartness concept into the correct approach,
it is important to highlight the challenges that cities will face in upcoming years.

2 The Real Challenges of Cities

A study developed by The Economist [1] highlights that despite the fact that the
United States and the European Union have comparable total populations, in the
US 164 million people live in 50 major metropolitan areas, while in Europe there
are only 102 million inhabitants of metropolitan areas. These differences are in
terms of productivity and incomes. The gross domestic product (GDP) of European
metropolitan areas is 72 % of the GDP of the 50 largest American cities.

!Pioneer advertisement for Pioneer Blue: velvet.mpg http:/youtu.be/5rMI_aVY(RO
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An article in The Washington Post [3] emphasizes that in 31 American states,
one or two metropolitan areas account for the vast majority of the state’s economic
production, and in 15 other states, a large metropolitan area alone produces most of
the GDP. Seventeen major metropolitan areas generate 50 % of the U.S. GDP. An
article in The Wall Street Journal [2] explains how U.S. major metropolitan areas
produce a higher GDP than the economies of entire nations. Urbanization is also
different in terms of city size classes in the two areas. In Europe, 67 % of urban
inhabitants live in medium-size urban centres, smaller than 500,000 inhabitants,
while just 9.6 % are located in cities having more than five million inhabitants. In
the US, one of five urban inhabitants lives in major cities having more than five
million people.

From these figures it is very easy to understand that, despite common opinions
against the quality of life in big cities, in most cases living in large cities becomes
a necessity. Glaeser [4] defines the city as the greatest invention of mankind. Using
the advantages of the agglomeration principle, a city emphasizes the strengths of
a society. Despite the evolution of modern and contemporary cities having led to
disadvantages resulting from congestion, urban poverty, and security, living today
in an urban context, even one that is not of high quality, involves more benefits than
living in remote areas. Consequently, cities play a central role for humanity, offering
the opportunity to learn from each other, face to face. Despite economic contexts
and production patterns having been radically changed, a city always represents
the most vital element of the economy of a nation. Generally, in every developed
country, cities are the economic heart and the most densely populated places, very
attractive for people who want to exchange knowledge.

While in the past advantages were closely related to the reduction in transporta-
tion and distribution costs, today cities have huge benefits in economic terms due to
the exchange of ideas; therefore, there is a transition from the idea of a city founded
on the concept of location to that of a city based on interaction [5]. In the next
few years, a 2.3 billion increase in the world population will occur, with an average
increase in the population of urban areas of 30 % [6].

These scenarios can be inserted in a larger picture, in which cities already hold
the majority of the world’s urban population. Western and industrialized countries
already have an urban population near 80 %, while developing countries to date
come in at 47 %. Asia and Africa are expected to surpass an urban population of
50 % 2020 and 2035, respectively. The global urban population is forecasted to
increase by 72 % by 2050, changing from 3.6 billion people in 2011 to 6.3 billion
in 2050 [9].

By 2020, China’s urban population will reach 60 %, and more than 100 million
people will migrate to metropolitan areas or contribute to the creation of new urban
centres.

This phenomenon is not only limited to countries where rapid economic devel-
opment is occurring, such as in China [7] and India [8], but it is also taking place
in Europe, as highlighted by the “World Urbanization Prospects” United Nations
report [9], which projects that in 2050, almost 90 % of the population will live in
urban areas.
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Today we are facing the rise and development of several metropolitan areas
that merge into a huge urban structure, or megalopolis [18], which in many
cases represents the demographic and economic backbone of a national system.
Megalopolises are becoming widespread and characterize industrialized areas, such
as the United States, Europe, and Japan, as well as emerging economies such as
India and China. Also, some authors have forecast the development of urban systems
to form a unique continuous conurbation, separated only by oceans, higher mountain
chains, and deserts. Without arriving at extreme cases, such as the planet cities
hypothesized in science fiction literature and movies, like the Republic/imperial
capital Coruscant in Star Wars [57], inspired by Asimov’s homologous Trantor
[58]—both planets are completely covered by artificial metal structures and fully
urbanized to host several billion people—cities are large consumers of energy and
natural resources that very often are not available in cities themselves but need to be
transferred from outside. That is a major challenge: Obviously, an “urban” lifestyle
implies a lower level of sustainability, more energy consumption, more pollution,
more waste production, and so on. In China, 45 airports will be constructed within
the next 5 years, cities will produce 80 % of the total carbon emissions, urban areas
will consume 75 % of the energy, and 50 % of the water supply losses will take
place in cities.

Some alarming predictions highlighted at the 1992 Rio de Janeiro conference are
taking place. The planet’s resources are used by 20 % of the population mainly
living in the Western and most industrialized countries, but given the economic
growth of countries such as China, India, Russia, and Brazil, an elevated number
of inhabitants could completely blow up the environmental balance of the planet.
Therefore, clever approaches to save money and preserve the environment are
needed. We cannot reproduce an urban development based on the same model
that has governed the process of urbanization that has occurred from the Industrial
Revolution until today. It is necessary to move from an approach based on pure
physical growth of the city to one founded on the ability to use energy, water,
and other resources correctly and efficiently and to provide a good quality of
life. In practice, cities should become smarter in programming and planning the
management and use of existing resources.

3 A (Smart) City of Networks and Interactions
(from Location to Interaction)

Our world is urbanized, and forecasts predict it will be even more urbanized in
the future. Cities represent the most visible footprint of humans on the planet;
nonetheless, an agreed-upon and unique definition of what is urban and what is
not does not exist, and several criteria are used to identify urbanization. Other
human-made artificial landscapes have characteristics in common with cities, but
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these are generally not sufficient to discriminate between cities and other manmade
environments.

Geographers use different principles for identifying cities, such as the demo-
graphic principle, where the population and its density in a given area are used.
However, there is no general agreement on the quantity of people and the population
density needed to differentiate a village from a city in different parts of the world.

A second principle used is based on the quantity, shape, and concentration of
buildings, but again, such a principle is not enough for discriminating between a
city and a different kind of agglomeration, such as an industrial area.

A functional principle deals with the concentration of activities in cities, recalling
the different nature of activities that occur in cities, such as nonagricultural ones and
those serving an extra-urban demand.

As a summary point, cities can be identified as places where activities and
functions are located and concentrated, so that not just the demographic and
infrastructural points of view are considered, but, in addition, the functions that take
place in that environment, typically consisting of a concentration of buildings, an
infrastructure, and people, are also counted [17, 20]. That is a consequence of the
fact that although, as we stated, the world in which we live is urbanized, cities are
still quite rare in terms of their occupation of physical space on the Earth’s surface
and therefore play a role in providing functions over a wider spatial range than their
physical boundaries occupy.

The functions played by a city are dedicated both to fulfilling the day-to-day
needs of those people who live in the city (e.g., schools, retail stores), or city serving,
and to realizing those activities that are the essence of the city and make it special,
including universities and research centres, specialized medical doctors, and so on,
that work for both the strictly defined inhabitants of the city but in particular call
people from outside the city to benefit from such activities, defined as city forming.
A wider surrounding area of the city is therefore served, which implies gravitation
towards the city, and an interaction occurs, thought of as a flow, or a movement of
people from outside the city towards the city itself.

Thus, a city is not just based on steady, fixed elements like buildings, infras-
tructure, and localized economic activities, but on movements, too. Typically,
commuting identifies metropolitan areas defining the range of a city in terms of
its (physical) attractiveness over a certain geographical distance.

A key element in doing that is the distance decay function, which states that the
amount of interaction among people and places tends to decrease—with different
slopes and speeds—as distance from the place increases.

Interaction and distance decay are applicable at different scales and in different
contexts: In the previously mentioned commuting case, the number of people
heading to a city for work activities from the surrounding areas tends to decrease
as the distance from neighbouring areas decreases. Similarly, in analyses made
on telecommunication traffic, interaction decreases with distance. In such a sense,
usually cities are seen as nodes in a network system, characterized by linear
elements linking nodes and flows on such links [28].
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In such a framework, smart cities are strongly related with concepts and
metaphors of networks, in terms of both the cities’ characteristic of acting as
nodes within an interconnected system of relations in space and the urban scale,
where (linear) infrastructures connect places and allow flows of people, goods, and
data to be interchanged and interact. The network metaphor is not new; Nijkamp
[33-36] stated that we are moving towards economies and network societies, or
also a “network state,” characterized by sharing authority, where all the nodes are
interdependent and regions do not disappear but are integrated [29]. Also, Castells
[30-32] discusses “spaces of flows” and of a network society, referring to techno-
logical and industrial changes intervened in contemporary society. Transport and
communication networks contribute to the setting of spatial interaction phenomena
and play a relevant role in the location process. Networks are characterized within a
scheme of functional relations shaping a territory. Every location process implies the
idea of movement in space and across space. Technological innovations in transport
and communication influence the relations among networks and space, so as new
phenomena of axial and nodal polarization [29].

The importance of scale is paramount, as the interactions intervening among
different spatial objects or elements depend on the extension and on the spatial scale
considered. A city is a point in a global system of cities, while it is an area if we
consider its extension at the local level. In the first case, the city could represent
a node within a network system, in which arcs and linkages towards other nodes
converge and contribute towards organizing the layout of a territory; in the second
one, the city represents a region in space, and therefore an area object, whose
boundaries are not well defined and within which are situated network structures
of nodes and arcs [60].

On an urban scale, geographers focus their attention on cities in terms of their
physical and functional features and on their interaction, while on an extra-urban
scale, the focus is on how different cities are organized and linked in comparison
with other cities with which they maintain a relationship in terms of commuting,
political presence, economic environment, and so forth.

The city itself, as an area object, results from some aspects defined by the network
relations occurring inside the same city. The spatial organization of a city can
therefore be defined by the urban road network or by “subnetworks” that insist
on that, as the subsets of the urban road network where pedestrians or bikers can
move, or the network of the public transport system. The network can be seen as
an example of trans-scalarity [17], particularly in the urban case. Urban networks in
fact can be considered both as single nodal elements with some particular functions
and a certain spatial distribution and as networks of cities at different spatial scales.
The concept of network as a metaphor is therefore extended from that of “material,
physical connections” to that of a “set of relations” that, although based on physical
networks, allow urban areas to be represented as networks of nodes. Michael Batty
[5, 43] stresses such a concept, suggesting that “to understand cities we must view
them not simply as places in space but as systems of networks and flows [5, p. xvii].”
The same network metaphor can, however, be moved in the internal part of a
city, identifying places where people gather and interact more, such as squares,
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shopping malls, and public offices. The same urban area, on a different scale, can
be considered as a nodal element of the network [56].

Geographers consider cities and their regions as systems of nodes, connecting
lines and flows, organized in a network and/or in a hierarchical system. However, the
attention is generally focused on places and on the interaction between people and
places. Recently, cities have increasingly been seen as complex systems, needing an
even more integrated approach. In particular, then, the huge availability of data,
often coming from users of portable devices and ICT social networks, provides
suggestions and data sources to delve more in depth on the issue, moving the
attention from interactions between people to what’s happening in places.

According to Bettencourt [19], a city is a complex system characterized by
a twofold soul: It “works like a star, attracting people and accelerating social
interaction and social outputs in a way that is analogous to how stars compress
matter and burn brighter and faster the bigger they are.” He adds, “Cities are
massive social networks, made not so much of people but more precisely of their
contacts and interactions. These social interactions happen, in turn, inside other
networks—social, spatial, and infrastructural—which together allow people, things,
and information to meet across urban space.”

4 Smart City, Smart Cities

4.1 Smartness or Dumbness

One of the challenges lies in the definition of “smart city,” or trying to understand the
level of smartness that a city can have. Although a certain agreement on the elements
and indicators defining a smart city is set, such optimism cannot be directed towards
their meaning and transformation into active practices.

Six axes represent the backbone of a smart city, with smartness translated into
economy, society, mobility, people, governance, and environment. In all of them
attention is given to the opportunity promised by modern ICT to boost such axes,
optimizing and making cities more efficient. The philosophy behind the smart
city is strongly related to the sustainable city, in which environmental, social, and
economic dimensions are considered as part of the development to be pursued,
to allow present and future generations to reach equity in living conditions. The
difference lays mainly in the role played by technology, and ICT in particular, in
allowing a more efficient management and organization of the different parts of life
in cities.

However, how is that translated into the real world? Sustainability in urban
contexts involves public participation. Possibly the Local Agenda 21 has been one
of the first cases in which a bottom-up approach was suggested into political action
at the local level, in such a sense anticipating—and putting the basis for—current
public participation in planning, also helped and sped up by social networks and



20 B. Murgante and G. Borruso

media. In smart cities, public participation is central and, of course, is boosted by
new technologies, social networks, and the media, and it must therefore rely on a
consistent network and infrastructure, allowing data and information flowing and
sharing. However, the bottom-up approach is possible in the smart city also by
means of citizens’ and urban users’ building and realizing their own services and
activities, therefore meeting needs they do know and experience, often better than
the final decision and policy makers.

Nevertheless, and as a paradox, the smart city concept is often translated into
a “techy” top-down approach and consequent solution, with a single (set of)
decision maker(s) preparing supposed valuable solutions for citizens. This is the
case with new investments toward smart cities in which high-tech tools are proposed
and realized as centralized systems to control several aspects related to energy
efficiency, transportation, housing, and more. In such a big infrastructure, projects
are implemented that couple hardware network infrastructure and control systems
as well as more traditional, although generally technologically advanced, real estate
investments.

Rio de Janeiro and Song-Do are among these examples. In the former case, a
control system was sold to Rio de Janeiro to monitor traffic in real time, while in the
second one, a brand new smart city, or smart suburb, was built from a blueprint in a
greenfield area, separate from Seoul and close to the new South Korean international
airport, having in mind energy efficiency and saving, quality of life, and a planned
environment for business, living, and working. These examples are the offspring of
a planned centralized system, often not so flexible at incorporating innovation: As
an example, Song-Do was based on RFID technology and not ready to adapt to new
communication tools like smartphones and tablets—whose role in locating sensors
and devices helping us in automating activities was completely unconsidered or
underestimated.

On the other hand, the bottom-up approach is based on how citizens or city-users
live and interact with the city and develop their own applications and solutions for
the different uses of a city. Similarly to what happened in the past, with new utilities
and infrastructure both serving cities’ expansion and also shaping it, technology is
influencing how we live and set our relations with other people and places. As a
trivial example, on the one hand, new devices and tools induce us to cluster close
to free Wi-Fi hotspots; on the other hand, people’s routine congregation in popular
places may induce the authorities or private enterprises to set and reinforce wireless
Sensors.

Therefore, a similarity with other physical infrastructures (roads, electricity
cables, freshwater pipes) arises, but how we now use what flows on such an
infrastructure is quite different—and often unexpected—compared with what we
used to. So it risks or tends to be for the physical infrastructure of the smart city,
or the hardware composing the digital layer superimposed over the city. And that
suggests that the bottom-up approach in a very “open” way should be based on the
setting of an infrastructure (and a set of rules) and should allow people to “flow,” to
interact and develop their own activities.



Smart Cities in a Smart World 21

4.2 Smartness in the World

A problem related to “smartness” refers to the differences that different countries
and cultures put on “city” and therefore also on “smartness.” European cities are
different from each other, and the European model of city is different from the North
American, Asian, and African ones, for instance. So when we consider a smart city,
we must also consider cultural and national differences on how cities are interpreted
and intended.

How does that fit with the concept of smart city? If we recall some of the data
cited at the beginning of the present chapter, we observed that the mature economies
of industrialized countries already have a high percentage of urban population, and
the increase in these figures can be translated into an increasing density of existing
cities or into urban sprawl with a growth of small and medium-size centres, or in a
combination of both factors due to international migrations or, still, in rural-urban
dynamics or blurring of the two processes. Europe and the United States possess
older urban structures and heritage. In such places, the growth and development
of cities happen on a physical infrastructure stratified in several decades (as in the
North American case) and centuries (as in the European cases). In such cases, each
change will have to face such a heritage, translated in the physical, cultural, and
social infrastructure stratified with time.

The case of growing economies and developing countries is quite different. Often
the urban growth occurred (and is occurring) at a very fast pace, with different kinds
of impacts and consequences. In some cases, urban growth from a demographic
point of view is not accompanied by an adequate supply of infrastructure and
services. Therefore, a consequence can be that a part of the population is not served
by basic services and infrastructure, and informal settlements characterize the urban
landscape.

In other cases, cities grow very fast, without a precise model of the city in mind,
or by simply creating urban fabric from the blueprint to fulfil a need for housing,
industry, retail, and office spaces. Governments in Asia, and particularly Southeast
Asia, are working on creating housing and expanding cities and the issue is related
to the urban model to be adopted for brand new cities or neighbourhoods. In such
cases, brand “new towns” or suburbs are built from scratch, in a similar way as
settlements in the Western suburbanization era, but with dimensions comparable to
medium-size cities or metropolitan areas in the industrialized world.

A smart city in an urbanizing, developing world means first providing services
and infrastructure—starting with water and energy supply and management—and
then thinking about optimization through high tech. In the rapidly industrializing
world, it means building brand new settlements, from a blueprint and often in
greenfield areas. Here a smart city appears as a new town, a planned city in which
functions and activities are organized. Often this is also translated into new suburbs
or mid-size cities to be realized, in such a sense following a suburbanized scheme
already seen in other contexts, with the difference that smartness is put primarily
onto energy efficiency and technological devices.
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On the other hand, a smart city based on an existing urban fabric, stratified in
years of history—as in Europe or even in some US cities—requires optimization
and reuse. So, on a more traditional urban fabric, smartness is more related to the
challenge of rethinking a city in a smarter way, therefore optimizing it particularly
in terms of interactions between citizens or city-users and the “hard,” infrastructural
component of the city, not just building brand new settlements or suburbs that, in an
unsustainable way, would consume soil and space.

5 The Pillars of a Smart City

The risks today lie in focusing on just the technological side of “smartness,” maybe
without a tight connection neither among techy initiatives, nor—and even worse—
with spatial and urban planning activities. We do not deny that ICT is central in
setting a technological infrastructure as the backbone of the growing flow of data
and information. The role of infrastructure in both serving and boosting urban
growth and expansion was already mentioned as having a heritage, since their shape
and fabric remain over time and influence different periods and generations. Thus,
focused planning is needed, not to be limited to the short term, but to persist.

In such terms, a true smart city acts as an “enabling platform for the activities that
citizens are able to develop, linking those inherited from the past to those that can be
realized in the future, so it is not focused just on applications but on the possibility
that citizens realize them” [10]. Doing so is possible by thinking about it in terms of
three main pillars [14]:

1. connections—as networks and technological infrastructures;

2. data—open and public or public interest data to allow the development of
innovative solutions and the interaction between users/citizens and the city [22];

3. sensors—including citizens [11-13] able to actively participate in a bottom-up
way in city activities (Fig. 1).

Such pillars need to be accompanied by an urban governance able to harmonize
them and particularly to represent a set of minimum “driving rules,” regulating
a smart city in a neutral way, without entering too much into details concerning
contents and applications developed by citizens, urban users, private companies,
and so forth.

In this sense, a correct approach to smart cities should in some way try to resolve
problems typical of urban areas and not just those of niches of users. As an example,
our urban areas are often profiled on a category of users: generally male, in his
productive age, driving a car, therefore cutting out other important parts of the urban
population, such as young and elderly people, as well as the female component [15].
Hence, a purely “techy” smart approach risks reaching just those people actively
using ICT (mainly mobile) technologies. Therefore, the technological layer needs
to be linked to the spatial context where it is applied, as cities are different from
each other. One of the key elements in planning is verifying the compatibility and
complementarity of a plan with other ones just ended or to be licensed in a short
time; another is considering the possible overlap with similar initiatives [16].
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Governance, regulation

Fig. 1 The three pillars of a smart city and governance (graphical elaboration from [10], in
[14, 21])

It is important to use the big impact of technologies on new forms of policy and
planning. The six axes of smartness not only need to be connected to technology, but
also need to be connected to the added value that innovation can lead to programs
and plans already issued.

6 City, Open Data, Big Data

6.1 The City and the Open Data

As mentioned earlier, connections, sensors, and open data are the smart city’s pillars
that adopt an approach based on the transition from the concept of government to
the concept of governance. The essence is a background vision of the city able
to transform the “impulse” resulting from the pillar activities to be performed into
the individual application domains, the six smart city axes: economy, governance,
living, people, environment, and mobility.

A lot of people talk every day about open data—just as they do about smart
cities—without getting into the details on the real meaning and the great opportuni-
ties that could arise from their correct use.

In most cases, the concept of open data is based on uploading a file in portable
document format (PDF) on a website, allowing the download to everybody. When
a public agency shares a PDF file, a monitoring authority should take action and
if necessary sanction it, because a public employee spends his or her time to put
constraints to data, and in another government agency, another public employee will
waste much more time using that data just because of these constraints. The PDF
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type was created to allow document or drawing printouts, often in printing services,
without using the software that produced these data, by simply employing a PDF
file reader.

Tim Berners-Lee proposed an open data classification scheme, associating stars
with the level of quality. The lowest level is based on providing an open license,
making the data available on a website without defining the specific type of format
(usually, the files are of PDF type). The only purpose of this type of data is to
inform; it is only possible to read or print them. The second-level aim is to provide
data preserving the original structure, allowing also their manipulation. It is a small
improvement even if data remain in a proprietary format. Three-star open data allow
manipulation and management of data and adopt a nonproprietary format, ensuring
better interoperability. The upper level maintains interoperability properties of data
and improves availability on the network through the use of semantic web standards
(W3C, RDF, OWL, SKOS, SPARQL, etc. [23]). Five-star open data are linked open
data.

The limit of this classification is that spatial aspects are not considered at all.

In the introduction to their book Geocomputation and Urban Planning [26],
Murgante and co-authors cite the famous paper by Franklin [25], who in 1992
quoted that 80 % of all organizational information contains some references to
geography. After the publication of the Murgante et al. book, numerous discussions
started on social networks and blogs about how was it possible that in 1992,
80 % of information contained a spatial component [24]. The Murgante et al.
book was published in 2009 and now, after only a few years, the situation has
completely changed: Each mobile phone has a GPS, and Google OpenStreetMap
has transformed geographical information from specialist interest into a mass
phenomenon and probably 100 % of data have a spatial relation. Consequently,
ignoring spatial aspects as an intrinsic component of data is a big mistake.

The spatial component has always been underestimated, sometimes intentionally,
sometimes ignorantly. In the first experiences of implementing master plans in
a spatial information system, data were deliberately shifted from the original
coordinates in many cases and the values of the translation were jealously guarded
like the access codes to a bank account. The main aim was to avoid overlapping of
planning tools with other layers, allowing the level of subjectivity of some decisions
to be discovered. In Italy, for instance, there is a great tradition in creating barriers to
the immediate overlapping of information layers: Cartographical maps and cadastral
maps have always been produced at different scales to allow some subjectivity for
technical bureaus of municipalities.

A comprehensive approach to open data should consider Open Geospatial
Consortium (OGC) standards and the INSPIRE directive.

Nowadays, data represent a significant unused economic potential, because if
they were available to everybody, the collective imagination could create new
companies and produce additional business to existing companies. The great
majority of these possible business initiatives should be based on applications for
smartphones and tablets, which in 100 % of cases require a spatial component.
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Considering the classic application for parking, there is a great difference if the
application allows only ticket purchase or if it indicates also where the nearest free
parking is located. Consequently, open data for this type of application should be
distributed at least as OGC Web Feature Service (WFS) standard.

It is crucial to radically change public authorities’ approach: Very often the term
“service” is synonymous with “contract.”

A municipality does not have to pursue a contract for a parking application, but
it has to make open data available in OGC Web Feature Service standard, allowing
local startups or to produce an application or to reuse an application produced for
other municipalities. The municipality receives a free service and the enterprise
benefits with advertisements; if someone does not like the advertisement, he or she
can delete it by paying 1€. Local authorities save money and contribute to creating
or consolidating enterprises in the field of innovation. To achieve this goal, it is
essential that authorities produce and distribute high-quality data.

6.2 The Big Data Challenge

However, the question today is not only on the openness of data but on the dimension
data can reach. The term is known as “big data,” and it is destined to play a crucial
role in the smart city debate. As said, size matters; under the big data label, a wealth
of data in different formats and storage systems can be aggregated. In general terms,
“big data” encompasses any set of data so complex and large that it becomes difficult
to process and analyse using traditional database management systems or processing
techniques [44]. All the traditional aspects related to managing data are involved
and require new instruments and techniques: acquisition, editing, storage, search,
transfer, analysis, visualization, and representation. More than standard procedures
and tools, big data requires “massively parallel software running on tens, hundreds,
or even thousands of servers” [45].

However, the size of this “bigness” can vary, and so defining big data is not
simple, often relying on an organization’s ability to handle a certain amount of
data [46].

Big data can come from different sources: government, market, private sector, big
science, science and research. The widespread use of sensors, particularly mobile,
and the capacity to collect wide sets of data in time and space are providing different
players with consistent and abundant sources of information.

Furthermore, part of the big data could become open data, such as those collected
by government and public organizations. Also, private organizations could provide
open data too, but industrial strategic considerations often heavily limit this option.

The debate is quite vivid, in terms of both the problems connected to the
paradigm and the applications. On one side, the critiques focus on the fact that
little is known concerning (1) the empirical micro-processes that cause big data
characteristics to emerge [47] and (2) the real effectiveness of big data in helping to
make good decisions [37], while alerts are posed on the fact that, in any case, data
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Fig. 2 Personal data as big data: 7 months of car-driven individual paths (right) in the city of
Trieste (left). [Source: OpenStreetMap (map); authors’ elaboration of individual data]

need to be contextualized into social, economic, and political contexts [48]. On the
other side, part of the scientific community expresses concerns about the use of big
data in scientific research [50, 52], given the lack of a sound theory behind their use
[38, 39], the difficulty in choosing representative samples of data, the management
issues, and the difficulty in integrating data from heterogeneous sources [40—42].
However, the challenges posed by these issues are also seen as the promising new
frontiers in science [47, 49, 51].

Nonetheless, data collected in space and time, by users and organizations, can
provide interesting hints about a city’s behaviour and can better orient planning
strategies. Well aware of this attribute, Ratti and Townsend propose just connecting
people to an urban network and letting them play. Their behaviour, actions, and
comments will be more useful than predefined top-down planning policies [53, 54],
recalling Adam Smith’s assertion that an individual “pursuing his own interest ...
frequently promotes that of the society more effectually than when he really intends
to promote it” [55].

As an example, Fig. 2 presents individual movement travel data taken over 7
months, used as a starting point for research on how people “live and drive” in a
city. Personal routes can be useful both for an individual in understanding his or her
traffic habits and, if aggregated, for urban planners in better understanding their city.

7 Smart Citizens or Devices?

What about portable and mobile devices when talking about smart cities? How smart
are we in using smartphones, tablets, and the whole family of portable devices? How
we work, navigate, and spend our free time is now mainly based on mobile devices,
to date smartphones and tablets, whose diffusion has widely overcome that of more
traditional desktop and laptop PCs.
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How we use such devices is, however, still very limited to some kinds of uses
and applications we, as users, are quite far to exploit their potential. Figures help
us here [27], pointing out that at the end of 2013, 91 % of people on Earth had a
mobile phone and the number of mobile phones exceeded the number of people
[61]. Smartphones cover 56 % of the population. Games consume 32 % of people’s
time spent on smartphones, followed by social and media networking (24 %), web
browsing (18 %), and productivity and utility (10 %). Professional uses have ranked
at the top from the beginning, and so email (28.85 % of all emails are still opened
on a mobile device), live meetings, and calendars were features differentiating
smartphones from more traditional mobile phones. That made the initial fortune of
a company like R.I.M., Research In Motion, which created the smartphone concept
and the popular BlackBerry platform but is now suffering from—and losing to—the
competition of giant ICT players such as Apple and Android. Such a competition is
also a symptom of a blurring of personal and professional uses, creating a generation
of users whose activities no longer have a marked spatial and temporal separation.
So a question arises: Is the use we make of smart devices really smart? When we
talk about smart cities and communities, is the use of such devices really helping us
in reaching such targets?

We are probably far from reaching a really smart and complete use of such
devices, similar to what happened with standard PCs and the software running on
them: Spreadsheets or database management systems, for example, are generally
designed for a wealth of uses that most users would likely not rely on in their
lifetime. This is probably what will happen with smartphones and their apps.

We are facing a very wide and extensive coverage of mobile devices that,
however, appear as Formula 1 or NASCAR racing cars driven in a peak-time urban
traffic jam, queuing at crossroads.

As Fig. 3 shows, smartphones and portable devices in general can be viewed
in different ways and from different perspectives, as tools to connect accounts to
social media or to check emails and contacts, but capable of hosting several tools
and applications actually enhancing our capacity to act as real mobile sensors [5].

4 s Q W
ol D R
4
Professional Apps r= GPS [position)
<(({ )))> o ¢ s @
oo & an
Miobile phone cellular network: .',..'.‘.l. Cam.pm
35M; 2-3-4G (voice; data; lecation) [
" - i
‘ ' I & / e g*
Internet and Web (navigation  On-fleld Vector Maps and charts
Data transmission) working tools Satellite imagery

Fig. 3 What is in your smartphone? (Authors’ elaboration; also in [28])
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We can choose how to use them and view their potentials. On one side, there is
their use, as presented in Fig. 3 on the left, as that of social network-media devices,
allowing phone calls, email, chatting, weather forecasts, video and picture cameras,
among other functions. On the other side, we can exploit their capacity of being
real, fully integrated microcomputers, hosting a network broadcasting system, based
on both the cellular phone network and Wi-Fi points, a set of software more or
less sophisticated, including also GIS and geographical and technical applications,
GPS, and other position receivers. Such a combination allows such devices to act
as true sensors for collecting a wealth and variety of data as well as to, more or
less consciously, participate in the city’s choices and decisions. Our smartness as
citizens should therefore be that of using the potential of such devices to exploit
our interaction with the city to monitor it and highlight both positive and negative
aspects and help its better management. Private companies and public bodies already
use data that we in a more or less aware way share, such as positional and movement
data, which allow the estimations of traffic jams, public transport time, and so on.
Also, our preferences for checking in and doing particular activities in certain places
is already monitored and allow private companies to target marketing campaigns
and products and could—and hopefully will—allow planners and scholars to better
understand how cities shape themselves from a social—not only in the ICT way!—
point of view. Accepting Ratti and Townsend’s suggestion, let’s “jack people into
the network and get out of the way” [53].

8 Designing a Smart City Is Only an ICT Project,
or It Is Also a Planning Activity?

A lot of terms have been adopted in the last few decades to describe different
approaches to the city. Hanzl (see Fig. 4) defines a sort of ranking of these
terms according to popularity at this moment. Obviously, the term “smart” is
most popular in this period and has been adopted in every context concerning
the city. The term “smart” has become a sort of telephone prefix to put before
each term or concept already defined in the literature. In this way, “participation”
becomes “smart participation,” “mobility” becomes “smart mobility,” and even
“sustainability triangle” becomes “smart triangle.” The result was the loss of sight
of the city, with the decision makers concentrating on mobile applications as a child
might with videogames (Fig. 4).

The six axes of the smart city, when considered in an integration perspective,
often described as a cultural revolution, are no more than the first lesson of urban
planning. Moreover, it is quite obvious that mobility has close relationships with
economy, people, governance, environment, and quality of life.

For instance, Masdar City, considered one of the symbols of the smart cities
designed by Foster and Partners, is certainly a city designed according to all
precautions in term of energy saving and reduction of emissions. The question is: Is
a sort of futuristic city realized in the desert sustainable? We are not calling into
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Fig. 4 Ten commandments for the city (Hanzl, 2014) (https://www.facebook.com/photo.php?
fbid=10204196347015718&set=pb.1438171327.-2207520000.1403434139.&type=3&theater)

question the quality and details of the project, but the basic idea. Also, Ski Dubai
has a lot of energy-saving measures, but it is surely not smart to build a ski resort in
one of the hottest places in the world.

In the past, more attention was paid to many aspects strongly related to smartness
without considering mobile applications.

Figure 5 shows how the oldest part of Sassi in Matera (highlighted in the
image) is oriented in order to maximize heating in the winter and cooling in the
summer [59].

Also, the cave dwellings were arranged in order to maximize the reuse of
rainwater. Rainwater is collected by a system of conduits placed on the roofs; they
discharge the water in tanks located inside the dwellings (Figs. 6 and 7).

Additionally, social relationships have been considered in Sassi. The neighbour-
hoods (vicinati) are the neighbourly relations formed between members of a small
agglomeration of dwellings. More precisely, the neighbourhoods are groups of
houses placed around the same space with a form of amphitheater with an important
role in the organization of domestic and social life. Within the neighbourhoods, life
was very intense; there were human solidarity and mutual aid. The neighbourhoods
can be considered an urban sphere of relations and mutual assistance, a real cultural
exchange, where the private coincides with the public space.

In analyzing technologies applied to the city, it is fundamental to distinguish
whether or not the innovations have relationships with the urban environment. The
main question is: Are these technologies useful for the city or are they simply
solutions looking for a problem? The issue is that it is not easy for everybody to
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Fig. 6 Reuse of rainwater from Sassi in Matera
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Fig. 7 The neighbourhoods (vicinati) of Sassi in Matera

discern clearly these two aspects because of a communication campaign organized
by device producers and because of a certain convenience that several applications
produce. According to Brandolini, “The amount of energy necessary to refute
bullshit is an order of magnitude bigger than to produce it” [63].? The main efforts in
upcoming years have to be concentrated on distinguishing between what is bullshit
and what is useful for cities.

9 Conclusions

The sustainability of cities and quality of life in cities are among the main challenges
that current and future communities have to tackle. A “smart” approach to achieving
these challenges involves the widespread use of the best technologies available, and
particularly the ICT ones, which have experienced unprecedented growth in recent
years.

There is a widespread belief that the realization of a smart city is based on an
extreme use of applications for smartphones and tablets. Also, there is a belief
that smartness in urban terms means building self-contained, gated settlements,
realized with eco-friendly materials and a rainfall of ICT devices and advertised
as sustainable. Such developments actually result in suburbs, thus continuing to
reinforce the unsustainable urban sprawl and land consumption characterizing the
last decades particularly in the second half of the Twentieth Century.

Zhttps://twitter.com/briandavidearp/status/481304548305555456/photo/ 1
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Very often the attention has been focused exclusively on device applications,
with developers forgetting that there is a city to take care of. Whenever automation
through mobile applications is proposed, it is important to consider its effects on
the city. When someone proposes a complex technological system, it is important to
ask, “Is it really useful for the city?”

In numerous cases, programs that originally declared their objectives to be
mainly related to urban aspects have been purely transformed into programs based
on ICT improvement. It is evident that in these experiences, the program has lost
sight of its main original goal during implementation. In the first lesson of strategic
planning courses, it is usually explained that when building a correct program, it is
important, as a first step, to identify who are the beneficiaries. In most “technology-
driven” programs, often this principle is not taken into account or is forgotten during
the implementation.

Cities around the world are very different and in need of different solutions.
Technology can play an important role now as it did in the past: Innovations in
transport (e.g., tramways), energy (electric lighting), and telecommunications were
often at first experiments in cities to contribute to the quality of life of urban people.
Similarly, modern information and communication technologies (ICT) can help and
be important factors for a city’s success.

Technologies can represent a fundamental support in improving the efficiency
and effectiveness of a city’s planning and management, but it is important to have
a clear understanding that technologies are the means and not the target. Given
the complexity of the cause—effects relationships of ICT technologies and people,
maybe today’s challenge is to understand how to put them correctly into planning
procedures, just as in the past the challenge was considering a new public transport
line or power supply.
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Understanding the Context

Robin Nicholson

Abstract As the global population continue to grow, new cities are being built,
our expectations are rising, energy demands are increasing and the reservoirs of
freshwater needed for our food are being exhausted. Meanwhile some modest
European urban regeneration projects by architects/masterplanners like Cullinan
Studio may offer some lessons for global sustainability.

Keywords Context ¢ Scale ¢ Sustainable urban communities ¢ Urban regenera-
tion ¢ Climate change ¢ Shared vision ¢ Design audit

Increasingly we live in cities and our cities create our identity, but do we have a
vision for our cities in the future, say 2050, and how widely is that vision shared?
Clearly there is some general recognition that climate change will alter how we live,
as will the continuing development of digital media and other as yet unforeseen
innovations. In this chapter I will reflect on the nature of our cities, on the value
of design audit and the opportunities that could arise from the changing climate
if we accept the challenge. I will describe two Cullinan Studio urban regeneration
projects and our masterplan for Shahat Garden City in Libya which might offer
some alternative approaches for new sustainable communities, wherever.

The concept of ‘Optimal Living’ raises the question of Optimal Living for
whom? Maybe part of the answer lies in a wider engagement of the community and
the greater distribution of the benefits of city living. Cities were formed to gather
the collective energies of the community and to facilitate trade both internally and
between cities, but they developed to claim and defend territory, regions, nations
and from time to time empires. The European city still displays its powers but needs
good, accountable governance as the nature of trade shifts from food and goods to
services and knowledge in a changing climate. At what scale is the future urban
community more or less sustainable?
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1 The Opportunities Arising from Climate Change

The 2006 Stern Report' for the Treasury was the first UK report, suggesting that
dealing with climate change was affordable providing we got on with it now, to
have been taken seriously, globally. The report triggered a series of UK Government
undertakings embodied in the Climate Change Act of 2008 with cross-party political
support. This Act made it the duty of the Secretary of State to ensure that our net
carbon account for all six Kyoto greenhouse gases for the year 2050 is at least 80 %
lower than the 1990 baseline.

This target survived the economic squeeze in response to the ensuing global
recession from 2007. Since then there have been a number of reports developing
our sustainable thinking such as the impressively comprehensive 2013 third edition
of Zero Carbon Britain.”> But the most arresting is the Carbon Tracker report
‘Unburnable carbon 2013: Wasted capital and stranded assets’ published by the
Grantham Institute on Climate Change and the Environment at the London School
of Economics (LSE). This argues that between 60 and 80 % of coal, oil and gas
reserves of publicly listed companies are ‘unburnable’ if the world is to have a
chance of not exceeding global warming of 2 °C.

The Edge think tank* has called for a tangible vision of what the future of London
and other UK cities might look like and the extent to which the threat of a changing
climate can be harnessed for the collective ‘common wealth’. This implies a sharing
of goods and energy within a finite global economy and diminishing resources to
make new cities and goods, with less energy to be shared among a still growing
population. ‘Business as Usual’ would see the UK population grow by one million
by 2035 and the energy consumed increase by 41 % in the same time.’

With two thirds of the world’s largest cities being coastal and housing 634
million citizens, the rising seawater level and the increasingly unlikely target of
limiting temperature rise to 2 °C above 1990 levels would suggest that collective
action is not just desirable but essential. Our approach to global warming needs
first be behavioural rather than technical and is relatively straightforward if we

“The Economics of Climate Change’ by Nick Stern is a 700-page report published by the UK
Government in 2006. Stern was commissioned by the Treasury and had previously worked at the
World Bank and the Treasury.

2<Zero Carbon Britain: Rethinking the future’ published by the Centre for Alternative Technology
in Wales is downloadable from http://zerocarbonbritain.org/index.php/current-report/report.

3“Unburnable Carbon 2013: Wasted capital and stranded assets’ is a research from Carbon Tracker
and the Grantham Research Institute on Climate Change and the Environment and is available on
http://www.carbontracker.org/site/wastedcapital.

“The Edge was set up in 1996 under the auspices of the Arup Foundation as a multidisciplinary
group to help reform the professional institutions and encourage them to collaborate more by
debating topical issues; see www.edgedebate.com for reports of the debates, Edge Words and
members.

SDr Cristof Ruhl, BP Chief Economist in a lecture at UCL Energy Institute on 1 April 2014


http://zerocarbonbritain.org/index.php/current-report/report
http://www.carbontracker.org/site/wastedcapital
www.edgedebate.com
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use less energy and share the available energy equitably. This has been promoted
by the classical viola player Aubrey Meyer and the Global Commons Institute as
‘Contraction and Convergence’® for over 20 years and is widely accepted by those
countries, often the poorest, who are most threatened by rising sea levels; it has not
been accepted by the major powers.

Despite the modesty of the present Pope appearing to support the Christian belief
that ‘it is easier for a camel to go through the eye of a needle than for a rich man to
enter the kingdom of God’ and similar exhortations in other faiths, history suggests
that power is seldom shared, let alone willingly. The Gini index” measures the gap
between the richest and poorest on a national basis, but the myth of money buying
happiness was most clearly exposed by Richard Wilkinson and Kate Pickett in their
2009 ‘The Spirit Level: why equal societies almost always do better’.® So what
chance is there that self-interest in a changing climate will encourage near-universal
collective action for the common good?

‘Optimal Living’ allows us to dream of such a place, but it is difficult for most
of us to be able to find the time to stand back from the tsunami of advertising that
encourages us to spend money we don’t have on goods we don’t need. The rapid,
if slightly delayed, take-up of the Circular Economy® provides a constructive model
for making long-lasting goods and buildings with less built-in obsolescence. Since
buildings are responsible for at least 40 % of the carbon emissions, as architects,
engineers, landscape architects and urban designers, we have a crucial role to
play in providing the opportunities for Optimal Living in a lower carbon world,
and through championing the concept of place, we can encourage more collective
behaviour.

Eighty percent of the buildings we will be using in 2050 in Europe already
exist so we need to learn how to make much better use of them while using
far less energy. Although new cities and now garden cities are attempted from
time to time, the major activity in the mature European city is regenerative and
the major political drivers are housing, employment, energy and waste within the
existing infrastructure. In Shahat we were able to rethink this all in the special
topography and climate of the Libyan Green Mountain region, but our schemes for
Bristol Harbourside and Stonebridge in west London are typical urban regeneration
schemes; in all three cases, there were high degrees of community engagement.

6 Aubrey Meyer causes Contraction and Convergence to be debated at UN in 1996; see www.gci.
org.uk for details of the work of the Global Commons Institute.

7Gini Index—see http://en.wikipedia.org/wiki/Gini_coefficient.

8The Spirit Level: Why More Equal Societies Almost Always Do Better. Richard G Wilkinson and
Kate Pickett 2009 publ. Allen Lane

“McDonough and Braungart’s Cradle to Cradle: Remaking the Way We Make Things (2002) did
not really take off till the Ellen McArthur Foundation was launched in Sept. 2010, dedicated to the
Circular Economy—see www.ellenmacarthurfoundation.org.


www.gci.org.uk
www.gci.org.uk
http://en.wikipedia.org/wiki/Gini_coefficient
www.ellenmacarthurfoundation.org
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2 The City

In Europe most of us are governed by representative democracies and our cities
reflect this in the form of public shared space dating back to the earliest settlements.
Although both economies were slave-based, the more organic Greek agora and the
more formal Roman forum were at the centre of two different urban typologies
that brought the citizenry together. Subsequently, providing we citizens behaved
ourselves, we were encouraged to trade, debate and consort in public, although real
power and wealth were held by just a few families.

The structure of our cities is largely fixed by the roads and the sewers and
other services beneath the roads and is now fixed even more strongly by fibre
optic highways. Most attempts at restructuring cities, such as the City of London
following the Great Fire of London (1666) and the Second World War bombing
(1945), failed as the existing property owners’ desire to reconstruct as quickly as
possible swept both Wren’s baroque masterplan and Abercrombie’s 1944 London
Plan aside. The only major urban changes have been caused by seriously powerful
property developers or by traffic engineers. The successes of the former include the
Champs Elysées in Paris and Regent Street in London, while the pillage of the latter,
wrought in so many cities, has only just begun to be unpicked.

Cities designed for the car such as Los Angeles and the thousands of new Chinese
cities'” tend to have a scale that is difficult to transform for use by pedestrians and
cyclists, in a post-car age. By contrast even a 1 km road grid, such as that in Milton
Keynes, is theoretically the right scale to be reclaimed. However, because that grid
with its relentless roundabouts is defined by an extensive 40-year-old landscape, it
is largely untouchable as trees are the new sacred. The earlier new town of Harlow is
similarly constrained by landscaped roads. It is worth remembering that originally
the Milton Keynes grid was chosen for an 80/20 modal split in favour of public
transport with a local centre at the midpoint of each kilometre square, allowing
adjacent squares to meet at the local shop and school; by 1969 the modal split had
been reversed and the grid communities were condemned to isolation through high-
quality landscape.

I am encouraged that, presently, young Londoners are not bothering to learn
to drive!! and I should admit that the car is not a central part of my ‘Optimal
Living’ story. Just as we need to make much better use of the buildings we’ve got,
we need to make much better use of the pre-motorway roads we have got rather
than building new ones. Removing highways from lake edges, demolition of urban

107 March 2012 WND reported about 64 million vacant homes in China and their construction of
20 ‘ghost’ cities each year.

125 Sept 2011 Guardian newspaper reported that ‘In Britain, the percentage of 17- to 20-year-
olds with driving licences fell from 48 % in the early 1990s to 35 % last year. The number of
miles travelled by all forms of domestic transport, per capita per year, has flat-lined for years.
Meanwhile, road traffic figures for cars and taxis, having risen more or less every year since 1949,
have continued to fall since 2007".
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elevated motorways, as in Seoul, and removal of urban ring roads, as Birmingham
is trying to do, will continue slowly. Meanwhile, interest, particularly in London, is
growing in the densification of our suburbs and the parallel reduction of their carbon
footprint.'?

As an architectural and masterplanning practice based in north London, we have
developed a range of low-energy projects involving consultation with the users and
the wider community as a norm and responding to the context, be it urban, suburban
or rural.

3 Cullinan Studio?

Our studio was set up by Ted Cullinan in 1995 as a design-led cooperative; so
collaboration is an integral part of our practice. In the 1970s and 1980s, we shared
an office with Max Fordham and his (cooperative) building services engineering
practice.'* Together we produced a series of radical low-energy projects which
continued with Fulcrum Consulting (FC) when they split out from the Max Fordham
Partnership (MFP):

* 1990 RMC Headquarters, Thorpe near Staines (MFP)—naturally ventilated deep
plan offices with early exposed thermal mass and groundwater cooling and
covered with a large roof garden

¢ 1991 Carshalton Theatre (MFP)—transformation of a redundant church hall into
a theatre with ground-source cooling

* 1997 Archaeolink Visitor Centre, Oyne near Aberdeen (FC)—inter-seasonal heat
storage in the earth under the building

* 1999 Gaia Centre (FC)—demonstrating techniques for carbon neutrality

¢ 2001 Greenwich Millennium School (FC)—TermoDeck structural heat-
ing/cooling

e 2009 John Hope Gateway, RBGE Edinburgh (MFP)—displaying a portfolio of
technologies

e 2012 Foundry (MFP)—our own retrofit BREEAM Excellent offices with a PV-
powered air-source heat pump

12Ben Derbyshire, HTA Managing Director, described his study into the densification of a city
block by Bexley Station for Greater London Authority at an NLA Conference ‘Delivering new
housing models for London’ on 12 Feb 2014. He quoted LSE Prof Tony Travers as saying ‘There
are 8.5 million Londoners today. There will be between 10 m and 10.5 m Londoners in 2040. All of
London at (London Borough of) Ealing Densities could house a population of 10 m. All of London
at (London Borough of) Islington densities could house a population of 20 m’.

3Edward Cullinan Architects changed its name to Cullinan Studio in November 2012. The website
is www.cullinanstudio.com.

14Max Fordham and Partners’ website is www.maxfordham.com.


www.cullinanstudio.com
www.maxfordham.com
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RMC and Carshalton were written up by Fordham partner Randall Thomas
in his pioneering book ‘Environmental Design: an introduction for architects and
engineers’ in 2006."

e g TS A .
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Cross section through RMC Headquarter offices with natural ventilation and groundwater night-
cooling of the exposed concrete slab supporting the garden on the roof

Many of our previous projects had been based on passive solar design, but from
mid-1980s, we developed projects with a range of techniques from inter-seasonal
heat storage to ground-source cooling. However, while the lower-energy approaches
were integral to the designs, they never dominated the architecture, which always
responded to the site, provided appropriate accommodation, and induced overall
delight. As a result of this awareness, the environmental engineer has become an
integral part of the concept design process.

Consultation became a key part of our working method in two urban projects
in the early 1980s, the reconstruction of St Mary’s Church in Barnes and the
Lambeth Community Care Centre. The two processes were very different with
the reconstruction of the church being the focus of a public dispute between two
factions of that community and the care centre being a continuous interrogation of
the brief and the fitness of our designs by the project team of health professionals,
with periodic presentations to the largely supportive community.

At Barnes we were appointed to design a new church to grow out of the ruins
of the old that had been developed over the previous 900 years. Fortunately the
tower and much of the original mediaeval church escaped the 1978 arson attack
and allowed us to propose a sequence of designs that turned the main axis through
90°. For some 3 years we consulted with the community which had split into two
factions, those who favoured the redesign and those who wanted to reconstruct the
old church, despite the additional cost and the liturgical unsuitability. During the
design development we progressively incorporated as much of the remaining fabric
as possible while retaining the original plan for the church ‘in the round’ as required

5Randall Thomas ed. (2000). Environmental Design: An Introduction for Architects and Engi-
neers. Spon Press
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for a modern liturgy and flexible community use. When the church opened, all signs
of this split had disappeared although two of those championing reconstruction
chose to leave the area.

In Lambeth, the newly formed Community Health Council seized the opportunity
to consult the community on the future use of the old and much loved Lambeth
Hospital, which had been rendered largely redundant by the much larger but more
distant St Thomas’ Hospital. The result was a new kind of health facility, where
20 beds above a day unit for 35 allowed local doctors to look after their patients
as though they were at home while having a full-care regime. The project team
was formed from a group of young radical general practitioners, therapists and the
secretary of the Community Health Council who wanted to challenge every aspect
of the design and cooperation of this ‘model’ centre. The consequence was that we
had to consult with them on every aspect of the design.

Cullinan Studio projects respond to the context in which they are situated in
terms of their history, the existing buildings and/or landscape and the local climate
and most focus on the public spaces between the buildings. We are continuously
amazed that this should be seen as radical but, in so far as most architects and
all ‘starchitects’ are obsessed with the increasingly irrational ‘object-building’, the
three following projects can be seen as urban exemplars. In their realisation, our
architecture celebrates the way the buildings are made.

4 Bristol Harbourside

Cullinans were chosen by representatives of the wider Bristol community to
masterplan the redevelopment of 16.5 acres of redundant and heavily polluted
industrial land, on the edge of the Floating Harbour in the centre of Bristol; known
as Canon’s Marsh, this had been the grazing ground for the cattle belonging to the
Cathedral on the hill behind. By 2000, part of the site had been occupied by a large
office building for a national bank and a new public square made for the Millennium,
on top of a magnificent underground public car park. One half of the remaining
triangular site had been cleared of its eight-storey tobacco warehouses in 1988,
while the other had the magnificent stone ruins of the early gas governor compound
including the Purifier House. Like so many derelict British industrial sites along
rivers and canals, much of our site was inaccessible as was the water’s edge.

For 3 years before our appointment, another team had been working on proposals
that had succeeded in upsetting the Bristol Civic Society, the Dean of the Cathedral
and many other locals. Many in opposition overlooked the site and would rather it
was left deserted than developed. In one of the most extensive consultation processes
we have enjoyed, the consultant Opinion Leader Research identified 23 Bristol-
wide stakeholders and formed them into the Canon’s Marsh Consultative Group;
this ensured that the Civic Society had no greater voice than say the Black and
Asian Youth Group or the Business Roundtable, both of whom were eager to see
the site redeveloped.
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We were not allowed to design anything until a representative cross section of
Bristol had established in workshops the criteria by which our scheme would be
assessed. This and our developing proposals were very publicly displayed on a
project website as they developed throughout the 15-month masterplanning process.
By the end we had achieved unanimously an outline planning permission for the
same quantum of space as the previous efforts that had incited such opposition.

The following drawing shows our response to the criteria established by the
community including connections to existing monuments and total public access.
There were five major urban moves:

* Realignment of the existing access road that cut diagonally across the site,
retaining it as a single-lane dual carriageway, allowing more of the development
sites to be rectangular.

e The completion of the pedestrian Brunel Mile (shown in yellow) connecting
Brunel’s 1840 Temple Meads Station and his 1843 SS Great Britain that had
been lifted and returned from the Falklands in 1970. The front two masts of the
ship are visible as you enter the site from Millennium Square, but from the centre
of the scheme, all are visible as the path opens up and slopes down 3 m (10 ft) to
the water’s edge.

* The formation of a harbour inlet to allow small-scale boating activities to enliven
the scene; the saved and cleaned historic stone arches were used to face the shops
and stores, below the restored Purifier House (blue indent).

e The harbour edge was opened up as a delightful public footpath with spaces
opening off it and periodic cafes (dotted red).

* The careful alignment of the Cathedral Walk so that the overpowering 15-storey
Colston Tower is hidden behind one of the buildings and no longer damages the
views of the Cathedral from the Harbour edge.

Masterplan diagram and the new Bristol Harbourside promenade (photo with kind permission of
Crest Nicholson)

Having established this framework in response to the context and the consul-
tation, the buildings fill in the gaps and define the public spaces. The planning
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permission allowed a mixed use scheme of 1.1m square feet, 40 % commercial
offices, 40 % residential and 20 % retail and leisure. The detail design makes
references to the great crescents of Bristol with extensive use of render, although this
is now insulated render, and substantial balconies, which have played their part in
the commercial success of the scheme. There is an extensive public art programme
(in excess of £1m), the latest section of which celebrates the passage of rainwater
from the sky to the harbour down the Millennium Promenade. The rainwater from
the central part of the scheme is cleaned in reed beds floating on the edge of the
harbour.

5 Hillside Hub, Stonebridge in West London

In 2004 we were appointed to add the social centre at the heart of the reconstruction
of one of the most notorious public housing schemes in London. The Stonebridge
Estate was constructed in the 1970s for the London Borough of Brent and housed
1,775 homes in forbidding 14-storey deck-access slabs, faced in large precast
concrete panels and linked by flying high-level bridges. Almost instantly the scheme
became the home of ethnic gang warfare, drug dealing, violence and crime. By 1988
it had been declared as one of only six Housing Action Trusts in the UK and funds
were made available for its reconstruction, well before its anticipated lifespan.

Site plan for the Hillside Hub/Remains of the flying bridges connecting one of the 1970s precast
concrete slab blocks

When we started the consultation process, much of the former estate had been
replaced with terraced housing and flats up to four storeys high along streets.
We were invited to design a health centre and a community centre on adjacent
sites. After some good work with the local community, we were able to persuade
everybody that it would work best if we made a single building with the health
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centre linked to the community centre and a neighbourhood store with 60 flats
above. The building defines a public space on the street, too small to be called
a square but a really useful public gathering and lingering space; at times such
as Carnival, the community prepares itself in the Hub and then sets off in their
wonderful multicoloured costumes.

There were three levels of consultation: our multi-headed client including the
HAT Board, Hyde Housing Association and the Health Authority; the community
had largely been rehoused on-site and were eager to get what they wanted in terms
of services, and the health centre project team had to be consulted on the brief
and disposition of the various elements of the health centre. In the background the
project had to deal with the closing down of the (very supportive) HAT Board and
changes in the health service. The result is a total success in terms of the three
dimensions of sustainability:

e Socially it evolved from community consultation and is ‘owned’ by that
community.

* Economically, the rent from the health centre and the neighbourhood store pay
for the running and upkeep of the community centre.

* Environmentally it achieved the highest certificate for the health centre and meets
the latest standards for thermal insulation while managing acoustic privacy for
the flats above; the flats are elegantly clad in larch timber boarding.

Axonometric plan of main entry level with health centre (pale blue) opening up to the community
café (yellow) and the community centre (dark blue) with the community hall above; getting ready
for the 2011 Carnival in front of the building

The success of the Hillside Hub has led to our designing two further dense
housing schemes at Stonebridge, the first of which is centred on a publicly accessible
garden through which runs a small rediscovered river that will be un-culverted—
making the most of what’s there.
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6 Shahat Garden City

In 2009 we were working on four Graeco-Roman sites in the Green Mountain World
Heritage Site east of Benghazi in Eastern Libya. These cities had been established
to manage the productive breadbasket for the Greek and then Roman Empires; then
in the sixth century, a massive earthquake destroyed them and the area was quietly
forgotten, leaving 50 miles of the only largely untouched coastline in the whole
Mediterranean. When these projects were put on hold, we were invited to design first
one half and then both halves of a surprising experiment, a carbon-neutral garden
city for 60,000 people in an area of high housing need.

Libya had been under the dictatorship of Gaddafi since 1969, and so the normal
democratic processes did not exist but rapprochement with the West was well
underway; there was no data or up-to-date maps of the area and there was no one
to ask what the rules were. So the challenge was to understand the topography, the
local climate and the cultural traditions. What we did know instinctively though
was that the existing town of Shahat built in the 1930s, close to the ruined Greek
city of Cyrene, was an urban and environmental disaster. Laid out along wide roads
with buildings set back behind equally wide strips of unused and unusable land, the
car ruled and the houses were designed as though for the desert without insulation,
which being 3,000 ft above sea level are very cold in the winter.

Extensive consultation with our Libyan partners and the local farmers established
this as having highly productive land in wadis running up to and between relatively
barren high ground. We learned about the two contrasting seasonal winds, so well
understood by the Greeks 2,000 years before but since forgotten—the beneficial
cooling north-easterly and the hot sand-bearing Ghibli wind from the desert to the
south.

We observed the way people used Shahat, the 1930s Italian colonial architecture
and the environmentally more effective traditional cities of Tripoli and Benghazi.
We noted the lack of usable public spaces, the lack of interest in archaeological
remains, the widespread litter and the individual homes in the centre of square
sites, providing no definition or self-shading of the streets. Then we studied their
domestic arrangements and explored ways of working with them and with the tra-
ditional architectural devices such as the mashrabiya screens providing privacy and
cooling.

Seldom does one have such an opportunity to think about the whole story from
the streets of extendable family homes to the waste management and electricity
generation for a nearly 5 x 2 mile site (3,700 acres). The masterplan was based on
our observations and the concept of the walkable neighbourhood. The city straddles
the north-south road that connects Shahat Garden City to existing communities, with
the main shopping and offices concentrated along it.

Shortly before the revolution in 2011, our masterplan was signed off, and since
it broke what few planning regulations there were, it was adopted as the new model
for the east of the country. The masterplan included models for the design of all
the houses and the distribution of the now rectangular plots. Given the continuing
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housing shortage and continuing enthusiasm for the scheme, we are waiting for
the instruction to proceed with designs for the infrastructure buildings for health,
education and the mosques.
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7 Start by Using Less Energy, Water, Etc.

Carbon neutrality is achievable in new towns like Shahat, but it takes much longer
and is more challenging for existing communities with their existing infrastructure.
There are encouraging pilot projects in a number of European towns and cities most
of which have developed over a long period like Vauban in Freiburg, Hammarby in
Stockholm and Malmo West harbour'¢; these tend to develop from a strong vision
with collaborative action, a sharing culture and demand reduction.

While the car may be largely expendable, we are dependent on energy for
equipment and for space heating, yet we waste energy on cooling which, at present
UK temperatures, would be largely unnecessary with better designed buildings. Few
cities were as far-sighted as Copenhagen which started in 1920s building 1,500 km
of distributed heat networks which now meets 98 % of the heating demand with
much of the energy supplied by in-town waste-to-heat plants. Such a shared vision
is essential if we are to reduce our carbon footprints towards one planet living.!”

In the UK, as in many countries, the wealthiest of us pay less for their electricity
than the poorest as the more energy you use the cheaper it is to buy, as though power

15peter Hall’s latest book Good Cities, Better Lives: How Europe Discovered the Lost Art of
Urbanism 2013 Routledge has an excellent summary of the main European exemplars.

17*One Planet Living’ is a global initiative based on ten principles of sustainability developed by
BioRegional and WWF; see www.oneplanetliving.net.
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was a supermarket two for one offer. So it is no surprise that we waste most of the
energy we all use both at an everyday level and exceptionally; for example, 50 %
of the energy used in the English School is used when no one is there. Similarly
for water, where, compared with the average UK family consumption of 33 gallons
of water each day,'® the Observer newspaper (10 January 2010) reported that the
Tiger Woods golf course in Dubai uses four million gallons of desalinated water
every day.

8 The Crucial Role of the Primary School

Major urban schemes and national/regional policies are essential, but to begin to
transform our community, it is essential to engage at a more local level. There has
been considerable success in many parts of UK at engaging primary school pupils
in understanding climate change, which they embrace wholeheartedly while helping
the schools save energy and, crucially, money. New school design can provide a
great opportunity for learning and for greatly reduced dependency on energy.

At the end of 2009, the Zero Carbon Schools Task Force!® submitted its report
to the Labour Party Secretary of State for Education Ed Balls; he had asked us to
advise the Government on what they would have to do for all new schools to be zero
carbon by 2016; a good question although how to upgrade the existing stock might
have been more useful. The answer was not of the order the Department officials
had anticipated, but all 30 recommendations were accepted and implemented, only
for the incoming Coalition Secretary of State Michael Gove to cancel the whole
programme.”’ The answer was not technological but rather adopted Amory Lovins’
approach as interpreted by Bill Bordass as ‘Halve the demand, double the efficiency
and halve the carbon in the supply and you are down to one eighth of the emissions’.
We produced evidence as to how a school could halve its energy demand (at little
or no cost) and to double its efficiency (at relatively low cost for new schools);
however, halving the carbon in the supply is a regional, if not national, issue.

One of the most inspiring schools we found was the Victorian Ashley Church of
England Primary School where the Head had decided to tackle the school’s energy
use and costs. He made some minor investments in equipment and installed some
light tubes in unlit areas; he installed smart metering to measure and monitor the

13The average amount of water consumed by a UK family rises from 33 gallons to 748 gallons per
day if you include the water used to produce the food and products we consume.

“The Zero Carbon Schools Task Force was set up in 2008 with members from practice, the
research community and other Government Departments. Ellen McArthur was one key member
‘as part of her journey of learning’. The report is downloadable on dera.ioe.ac.uk/672/1/00111-
2010DOM-EN.pdf.

20 After 13 years of New Labour, the Conservatives formed a minority Government Coalition with
the Liberal Democrats and used the Global Economic crash of 2008 to cancel many programmes
in an attempt to diminish ‘the State’ and drastically cut the welfare state.
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electricity use and so they can use the data in their regular curriculum. Then he put
the children in charge of running the electricity with a small incentive scheme. In
the first year the children reduced the school’s electricity use by 51 %, rising to over
80 % by year three, but equally importantly the children took the message home and
their parents started competing to reduce their own emissions. The environmental
ethos of the school continues to thrive.?! Might this not give us some hope of a more
rational, less wasteful way of living?

For nearly 4 years Cullinan Studio has been working with Rosendale Primary
School to make their early twentieth century and later buildings work significantly
better in a modest but model way, working with the school to transform its spaces
for current teaching methods. The first project tackled the classrooms which would
reach 43 °C (109 °F) in the summer due to the windows being painted shut,
blackout blinds dropped and the lights permanently on for use of the heat-generating
whiteboard technology; unbelievably a conservatory had been built on the south side
further adding to the overheating. Stripping out the clutter, making the windows
work and rearranging the conservatory roof glazing and ventilation have, with some
calm interior design, transformed these classrooms into delightful well-ventilated
places.

‘Optimal Living’ has to include active engagement within the community and
shared learning, where the local primary school becomes the key facility being so
much more local than the secondary school or college, both of which host wider
community service