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Preface—by the Research Sponsor

Helmut Hentrich Foundation
Werner Siibai

What will our cities look like in the future? This question has
occupied the minds of architects and urban planners since
the beginning of dwelling. In 1950, only 30 per cent of the
world’s population lived in cities; by 2050, the equivalent fig-
ure is expected to be approximately 68 per cent. For cities in
developing countries, the forecasted number even reaches
85 per cent.

‘The architect must permanently broaden his or her
horizons'; this quote by Helmut Hentrich, the founder of
HPP Architects, forms the basis of the Helmut Hentrich
Foundation's founding purpose. Starting from this under-
standing, the reason for the Foundation to support Future
Cities and City Futures is to further a research project that
engages in the discourse of designing and developing future
cities and to document and make accessible the findings in a
comprehensive book publication.

It is important for the Helmut Hentrich Foundation to
help meet the prevailing challenges of future cities in an
interdisciplinary discourse and gain valuable insights into
what trajectories of future changes for the city, urban space,

« cycleslangen, Copenhagen aNd architecture are possible, and how such scenarios could

(photograph by R . ) . . . .
Horshe) - translate into planning and implementation practice. For this
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purpose, a research brief was developed at the Architecture
Faculty of Delft University of Technology that addresses
complex questions of continuously progressing urbanization
and its associated challenges. The various contributions to
the book address topics including demographic develop-
ments, global climatic change, and steadily progressing digi-
talization in the context of sustainability goals, CO, neutrality,
ESG compliance, and the forthcoming European taxonomy.
Academics, practitioners, planners, architects, researchers,
and scientists face major challenges in this discourse. The
room for maneuvre and the timeframe for transformation and
implementation need to be defined. The more that efficient
opportunities for solutions can be identified, demonstrated,
and implemented, the more effectively can noticeable and
positive impacts on the future of cities and on urban life in
balance with the environment be achieved. In line with the
Helmut Hentrich Foundation’s focus on fostering discourse,
this publication presents various contributions that have
emerged from a transdisciplinary exchange that address the
complex challenges that future cities are facing. It provides
ideas, observations, and considerations for urban life and
the built environment of past, present, and future, including
urban design and the positioning of architecture within
knowledge- and experience-based discourse, and it juxta-
poses perspectives from academia and practice. It address-
es change, development, and innovation, and it bridges from
ideas to the articulation of solutions, both analogue and
digital, for inclusive, sufficient, sustainable, and desirable
urban futures. Since the early 1970s, we have known from
the Rolling Stones that time waits for no one. So, in the spirit
of Bob Dylan, it is time to actively listen and to catch some
answers blown by the wind.

Werner Siibai is member of the Board of Trustees of the Helmut Hentrich Foundation, Architect,
and Senior Partner of HPP Architects GmbH
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Preface—Glancing into
FFuture Cities—City Futures

Roberto Cavallo

Afew weeks ago, during an information meeting at the
Faculty of Architecture, Delft University of Technology, a
group of master students asked me what we mean by City
of the Future, which is also the name of a multidisciplinary
graduation laboratory we offer to students of various master
tracks. My response to them was that from my point of view,
City of the Future can't be simply a byword for futuristic de-
pictions of the city. This isn't to say that portraying the future
is not an interesting matter, but to me the main concerniis,
above all, transitioning the city of today and its inhabitants
toward the future. I'm talking about cities in which develop-
ment and transformation must be intertwined with equable
and simultaneous consideration for economic, ecological,
and social aspects. To achieve this, the ambitions of the city
and strategic approaches are required to include people’s
prospects. Next, and especially because our society is con-
fronted with ever-increasing complexity, to tackle the chal-
« Stadvan do Toskomet/ lenges of today and the future, we are expected to bring to-
Cityofthe Futre Biennale  gether professionals and academics of different disciplines

Session on September 21st,

2018, Architecture Biennale — @Nd engage with various institutions and citizens (Cavallo
Venice (photograph by Jutta
Hinterle?tner).g Py & Lucente, 2019).
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Bearing in mind these issues, we embarked on the Stad
van de Toekomst/City of the Future design research project.
Initiated by the Royal Institute of Dutch Architects and
the Delft Deltas, Infrastructures & Mobility Initiatives, the
project foresaw the collaboration with the Dutch Ministries
of Infrastructure and Water Management and Internal Affairs,
the Delta Metropolis Association, and the five largest cities
in the country: Amsterdam, Rotterdam, The Hague, Utrecht,
and Eindhoven. Each city designated a1 X 1km transforma-
tion area to be analyzed, researched, and designed by two
interdisciplinary teams of architects, city planners, urbanists,
engineers, sociologists, geographers, and visionaries:
in total ten teams of professionals (Berkers et al., 2019).
Besides participating as researchers, we immediately
decided to join the initiative with educational activities
allowing students of various master tracks to team up and
work jointly on the same locations, establishing an interplay
with the professionals. This has been a very fruitful expe-
rience for the students and for us too: a remarkable way of
interplaying research and design (Harteveld & Cavallo, 2019).
In the meantime, the book Stad van de Toekomst/City of
the Future has been published, and the project has become
a prime example to follow and has attracted attention and
praise throughout academic, professional, and institutional
networks.

| was therefore delighted when the Helmut Hentrich
Foundation approached me expressing interest in this
topic. In fact, the main purposes of the Helmut Hentrich
Foundation, such as supporting talent, broadening archi-
tects’ horizons, linking research and practice, and boosting
interdisciplinary approaches, are very much in line with the
key subjects addressed by Stad van de Toekomst/City of the
Future. And it is by following this common thread that the
research collaboration under the name of Future Cities—City
Futures has started. Looking at the results accomplished
by the Future Cities—City Futures research and brought
about in this volume, I'm thrilled to see that the messages
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enclosed in our contribution to Stad van de Toekomst/City

of the Future have spread fruitfully at the international level
and been embraced by several scholars and colleagues.
Without any doubt, many aspects addressed by the Dutch
experience are further developed and elaborated in this book
in extremely interesting dimensions, in turn creating new
opportunities to reflect on urban environments’ futures.

Roberto Cavallo is Associate Professor, Chair of the group of Architectural Design Crossovers,
Head of Section Theory & Territories, Department of Architecture, Faculty of Architecture and
the Built Environment, Delft University of Technology

Berkers, M., De Boer, H., Buitelaar, E., Cavallo, R., Daamen, T.,  Harteveld, M., & Cavallo, R. (2019). De stad is nooit af! In M.

Gerretsen, P., Harteveld, M., Hinterleitner, J., Hooimeijer,
F., Van der Linden, H., & Van der Wouden, R. (2019). Stad
van de toekomst: tien ontwerpuisies voor viff locaties, verbeeld-
ing voor een vierkante kilometer stad. Blauwdruk.

Cavallo, R., & Lucente, R. (2019). Stad van de Toekomst,

Berkers, H. De Boer, E. Buitelaar, R. Cavallo, T. Daamen, P.
Gerretsen, M. Harteveld, J. Hinterleitner, F. Hooimeijer, H.
Van der Linden, & R. Van der Wouden (Eds.), Stad van de
toekomst: tien ontwerpuisies voor vijf locaties, verbeelding voor
een vierkante kilometer stad (189-198). Blauwdruk.

prove di future per la citta europea/Stad van de Toekomst,
experiments of future for the European City. Metamorfosi,
Quaderni di Architettura (6), 48-59.
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« sandkaj, Copenhagen  Will be facing. Future Cities—City Futures: Emerging Urban
(photograph by Rasmus . . . e . .
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sion. The book begins from foregoing research conducted at
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< Park Play, Copenhagen
(photograph by Rasmus
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Joran Kuijper
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Iris van der Wal

The global COVID-19 pandemic that started in late 2019 has
affected the ways in which cities are perceived. The sudden
standstill of urban life raised the question what the pandem-
ic's impact will be and how it affects the way cities are used,
designed, and built. Inspired by recent events, this book pro-
vides a platform for critical discussion on alternative visions
of urban futures.

In the recent crisis, cities all over the world experienced
numerous lockdowns, travel bans, and some of them cur-
fews aimed at flattening the epidemic curve. These mitiga-
tion measures resulted in various side- and after-effects,
including restrictions in the use of the city, its public spaces,
and infrastructure, with exceptional social and economic
implications. The crisis has changed personal lives, living
environments, and the urban realm as such: social distanc-
ing and remote work have fundamentally affected the way
cities function and where and how people work, play, learn,
and live. Fundamental characteristics of city life, such as
proximity, density, and accessibility suddenly became its
Achilles’ heel: cities turned into infection hotspots where the
virus was most transmissible and thus threatened the health
of citizens, societies, and humanity.
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A city is a pattern in time,
No single constituent
remains in place, but
Lhe city persists.

John Holland. Hidden order: How ad.wtation bdiids complexity (1995, pp. 1-2)

INTRODUCTloN ) Emerging Urban Perm
L

The pandemic crisis uncovered the vulnerability of today’s
cities to disease and at least momentarily raised serious
doubts regarding their resilience, as entire neighbourhoods,
in particular business districts, were abandoned overnight.
Offices, shops, restaurants, schools, libraries, theatres, and
museums were closed. Photographs of cities such as the
‘The Great Empty’ series by The New York Times in spring
2020 (Kimmelman, 2020, March 23) showed empty streets,
abandoned city squares, and dwindling public transport. This
created a sudden awareness and lasting impression of how
the perception of cities was transformed radically and how
rigorously everyday urban life was impacted.

Undeniably, the urban crisis brought about by the recent
pandemic has revealed and exaggerated many urban chal-
lenges that predated it and were apparent beforehand. Be-
yond its immediate urgencies, the crisis offers both opportuni-
ty and impetus for engaging again in fundamental discussion
about future cities and city futures.

This book provides a platform for transdisciplinary discourse
between urban designers, architects, and researchers to
re-envision the future of cities in light of the challenges and
opportunities presented by the recent pandemic.

So, what does the future hold for cities worldwide?

A return to a pre-pandemic status quo (Alraouf, 2021) seems
illusory and even naive. The question what is a new normal, a
now normal, or a next normal, even if overused as expressions,
remains highly relevant, as it fuels the prevailing debate on
urgent challenges that cities are facing, whether instant or
fundamental, temporary, or long-lasting, imposed, amplified
by the virus or pre-existing.

Aside from the challenges presented by the recent pan-
demic, cities increasingly face unprecedented pressures of
globalization, expanding urbanization, demographic shifts,
and environmental concern as identified, for instance, in the
United Nations report (UN, 2018). Cities must accommodate


http://time.No
http://time.No
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P.C. HOOFTSTRAAT (NORTH SIDE) AMSTERDAM, THE NETHERLANDS
P.C. Hooftstraat, Amsterdam, in lock-down on January 31st 2021. To prevent vandalism
and destruction by riots that took place in that neighbourhood at that time, the closed
luxury stores transformed into temporary fortresses.

Photographs by Christian Veddeler,
edited by Joran Kuijper
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a growing population and at the same time reduce pollution,
waste, and the depletion of scarce resources and energy.
Cities must position themselves in a competitive global mar-
ket (e.g., Florida 2008; Glaeser 2011) and reflect the possibly
conflicting agendas of the many stakeholders and interests
involved (Batty, 2018).

Given the many challenges that cities are confronted with,
the prediction of what urban futures will be like seems tempt-
ing, yet remains largely erratic. Instead of future prediction,
attempts to identify and understand fundamental urban prob-
lems as factors driving urban change deserve full attention.
The evaluation of scenarios of possibility, plausibility, and
probability allows the exploration of a range of urban condi-
tions and opportunities that enable the invention of alternative
and desirable city futures.

A question central to this book is how to face these chal-
lenges while providing and safe-guarding positive outcomes,
concerned with the improvement of the quality of urban life:
How can future cities be made more liveable, sustainable, and
resilient? How can cities continue to provide a wide range of
opportunities for all necessities of life?

To tackle these complex questions, the book includes a col-
lection of 25 chapters written by 37 emerging voices in urban
design and research. Together, they contribute from a diverse
spectrum of interest, expertise, academic disciplines, and
practice. They approach the built environment from a socio-
cultural, respectively socioeconomic perspective, from the
viewpoint of urban policy and public health, with environmen-
tal concerns for urban sustainability and circularity in mind,
and through the lens of urban computer and data science,
providing a take on urban digitalization and transformation of
cities into ‘smart’ cities. Together, their contributions reflect
the complexity and diversity of challenges and opportunities
underpinning future cities.

Future Cities—City Futures intends to be a platform for
transdisciplinary urban discourse. The book chapters are
grouped around five overarching themes, introduced in an
overarching prologue. Each theme has a separate section >

PART 1

BT PART 2

B PART 3

PART 4

PART 5

THE KIND OF PROBLEM A CITY STILL IS
[COMPLEXITY]

addresses the phenomenon of complexity in cities,

urban success throughout human history, qualities,

strengths, advantages, and the pressures, challenges

and threats cities are facing.

LOCATION, LOCATION, LOCATION

[PROXIMITY]
identifies the importance of proximity of place and
people. It discusses both urban and social constituents
such as proximity, density, and accessibility as main
drivers of urban life.

CONTRADICTION AND COEXISTENCE
[DIVERSITY]

looks at the make-up of diversity in cities and addresses

equity and inclusion, inequalities, affordability, and

tendencies to segregation and gentrification.

GROWTHAND CHANGE

[DENSITY]
emphasizes how density forces development
and shapes cities.

FORM AND PERFORMANCE

[INGENUITY]
questions urban ingenuity and addresses the
technological urban shift from a linear to a circular
economy and a predominantly material to a digital world.
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The introductory prologue below firstly provides the
overarching context of the five parts of the book. It con-
nects the individual book chapters to past and present
discourse on seminal urban research and practice. The
prologue does not aim to provide a systematic literature
review. Instead, it introduces a short overview of selected
urban positions to provide a context and introduction to
the book’s transdisciplinary discussion on cities:
Secondly, the prologue briefly introduces the individual
research trajectories provided in the book’s chapters in
sidenotes. We hope that the juxtaposition of established
urban theories and research with the emerging per-
spectives in the individual authors’ chapters establishes
a foundation from which to discuss fundamental ur-
ban questions:

How can the citys resilience be improved in current
and future crises?

How can the city be made future-proof?

How can future cities become more healthy, sustainable,
prosperous, enjoyable, safe, and just?

How can the quality of future urban life be improved?
What kind of cities do we want to live in?

Notwithstanding the high degree of complexity and un-
certainty inherent in attempting to answer such questions,
this book is not about the prediction of the future. Instead,
it aims to define the conditions that future cities would
need to meet and to envisage a range of scenarios for
possible, and possibly desirable, city futures.

To gain a better understanding of the challenges and op-
portunities of future cities, the book presents a multiplicity
of research trajectories that go far beyond the core con-
cerns of urbanism. The transitional conditions between
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and interdependencies of inhabitant and habitat, society
and environment, and physical and virtual domain allow
speculation about inclusion, diversity, initiative, participa-
tion, and quality of life.

The aim of this book is to collect and contrast a unique
and open-ended array of individual perspectives, insights,
observations, ideas, research, strategies, inventions, and
solutions that are all critically engaged with several di-
mensions of future cities and city futures.
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Cities, like dreams, are made ol desires and lears,
even il the thread ol their discourse is secret,
their rules are absurd, their perspectives deceitlul,
and evervthing conceals something else.
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PART1 THEKIND OF PROBLEMACITY STILLIS
[COMPLEXITY]
The title of this section is taken almost verbatim from the
last chapter’s title of Jane Jacobs's The Death and Life of
Great American Cities (1961, pp. 428-448). Our addition
of the word ‘still' emphasizes the relevance of revisiting
Jacobs’s arguments in today’s context. In her critique of
the functionalist city, she argues for the recognition of
complexity in urban planning instead of providing gener-
alized and oversimplistic solutions. Jacobs states that ur-
ban planners misunderstand a city when they tend to deal
¢ Asakusa, Tokyo (photo- : : < P : : ]
graph by Rasmus Hiortsha).  With problems of simplicity, jJumping to easy conclusions
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and only paying attention to reducing the number of vari-
ables while disregarding many others. In her words, ‘cities
happen to be problems in complexity’ (Jacobs, 1961, p. 433);
she proposes understanding the city as an intricate process
rather than a physical object. Thus, city planning must deal
with such systems in which the collective behaviour of its
parts entails the emergence of characteristics that can hard-
ly, if at all, be inferred from the properties of the parts (CSS,
2022). In the words of Rittel and Webber (1973, p. 160), this
complexity is characterized by its ‘wicked problems’. They
are 'ill-defined’, contain confusing or contradictory informa-
tion, complex interdependencies, and the conflicting values
and interests of diverse actors, stakeholders, and deci-
sion-makers. Rittel and Webber (1973, ibid.) emphasize that
such ‘wicked problems' are difficult to solve, as there is no
single solution. Outcomes are not about right or wrong but
rather about better and worse.

g
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figures to historic ones: In 1800 only 3 per cent of the signifi-
cantly smaller world population lived in urban areas, but this
number increased to 14 per cent in a century and to 30 per
cent by 1950. Extrapolating the present growth rate, at least
theoretically, full urbanization would be reached by 2100
(Florida, 2008).

Urbanization is not only characterized by demographic
growth but also by migration between continents, coun-
tries, regions, and cities: Batty (2018, p. 19) denotes the
historic change of the last two centuries as a transition
from a ‘non-urban to an urban world’: This, in his words, is
a complete transformation of human habitat from ‘rural to
urban’ and from ‘local to global’. Different parts of the planet
certainly are confronted with different intensities of urban-
ization. In the Western world, in Europe and North America
in particular, urbanization is saturating. While still moderately
rising, it will peak within the next 30 years alongside the de-
mographic decline of ageing societies (Zakaria, 2020). De-

The design of future cities should take account of complexity TemaraStreeflandin Chap-

ter 1 reflects on complexity

as it continues to be central to the problems of cities accel-  byimagining our urban
erated by various drivers, such as globalization, demograph- "*°"2%**

veloping countries are and will be the main contributor to the
rapid increase of population, associated urban growth, and
the continued rise of megacities with populations larger than

ic development, and environmental and health concerns. rr;Zigzeglza}jgngi;/izI:of 10 million (Baklanov et al., 2016).
Recent figures for demographic development indicate ity s 2 Qrgniniok]
. . . . . iodi it It P v
massive global urbanization that continues to go hand in s As of today, cities provide 80 per cent of the world’s GDP

hand with sizable demographic growth. UN Habitat (2020)
expects that the world population of currently 8 billion peo-
ple (UN Habitat, 2022, November 15) will increase to 9.5
billion by 2050 and will peak at almost 11 billion in 2100.
From 1900 until today, the global population has risen five-
fold, not least because the average lifespan has also doubled
(Zakaria, 2020). Currently, 55 per cent of the world's popula-
tion lives in cities. With urbanization expanding at its current
rate, this proportion is expected to increase to approximately
68 per cent by 2050 (UN Habitat, 2020). In other words, by
2050 no less than 6.3 billion people will live in urban areas,
in comparison to merely 2.3 billion in 1990 (UN, 2018). Not
only the scale but also the pace of the development is un-
precedented and best illustrated by comparing the current

(UN Habitat, 2020). Cities also contribute significantly to
ecological damage, as the process of urbanization continues
to have significant adverse effects on the environment glob-
ally with air and water pollution, biodiversity loss, soil degra-
dation, deforestation, global greenhouse gas emissions, and
climate change as consequences. Even though urbanized
areas account for less than 2 per cent of the planet’s sur-
face, cities consume 78 per cent of the world’s energy (UN,
2022b) and are largely reliant on fossil fuels. They produce
more than 60 per cent of global greenhouse gas emissions
(ibid.). Cities also account for an estimated 50 per cent of
global waste (OECD, 2022).

The rapidly increasing rate of urbanization and population
growth will intensify this tendency. The physical expansion
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of cities not only requires exceptional efforts but will create
enormous pressures on scarce resources, such as land, raw
materials, and energy, which might reach beyond the plan-
et's environmental capacity (Raworth, 2017).

Consequently, questions of both urban sustainability and
resilience play a fundamental role in the design of future
cities. The Brundtland report (1987, n.p.) provides a compel-
ling definition of sustainability as ‘development that meets
the needs of the present without compromising the ability of
future generations to meet their own needs’. Due to the vast
and enduring impact of urbanization, the challenge of en-
abling sustainable urban life is essential. Goal 11 of the Unit-
ed Nations’ Sustainable Development Goals (UN, 2022a)

consequently addresses sustainable cities and communities.

Central socioeconomic targets are inclusion, safety, and
diversity. Positive environmental impact aims at resource
efficiency, mitigation, and adaptation to climate change. The
UNEP (2022) addresses the strong link between the quality
of urban life and natural resource management, as higher
resource efficiency correlates with greater productivity and
innovation.

Another focal point of attention is urban resilience to unfore-
seen calamity. The United Nations Office for Disaster Risk
Reduction (UNDRR, 2022, n.p.) defines resilience as ‘the
ability of a system, community or society exposed to hazards
to resist, absorb, accommodate, adapt to, transform and
recover from the effects of a hazard in a timely and efficient
manner, including through the preservation and restoration
of its essential basic structures and functions through risk
management’.

Due to the high concentration of people, cities are par-
ticularly vulnerable to the consequences of climate change,
natural disasters, and the spread of disease (UNEP, 2022).

As witnessed during the recent COVID-19 crisis, cities
are affected by the spread of contagious disease. Epidem-
ics and pandemics are not part of cities’ history but today’s
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In Chapter 3, Cresci,
Galeazzi, and Von
Richthofen discuss the
challenges of urban
decarbonization.
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Bola Grace addresses

the relationship between
population health and

the built environment in
Chapter 4, titled ‘Heart,
Health, Habitat’, discussing
societal and built-environ-
mental factors of health,
equity, and inclusion.

Pilosof, Oborn, and Barrett
in Chapter 5 discuss the
impact of future cities’
hybrid healthcare systems
across physical and virtual
environments.
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urban reality. The recent events have exemplified the os-
tensible symbiosis of urban concentration and infection
spread (Salama, 2020). Martinez and Short (2021) use the
COVID-19 pandemic to describe urbanization as an accel-
erant of infection and cities as target-rich environments for
virus transmission. The cities considered most efficacious in
combining both dense concentrations of people and global
connectivity have proven to be especially vulnerable to dis-
ease transmission. Their main competitive advantage of local
and global proximity also bears at least one major disadvan-
tage (Rode, 2020).

So far, pandemics have not eradicated the city from exis-
tence. Instead, the most recent has become a catalyst for
urban change (Mir, 2020). Past responses to pandemics
have significantly influenced both the conception and shape
of cities.

For the last two centuries, urban development was driven
by engineering efforts to make cities healthier and to im-
prove the quality of urban life (Sennett, 2018). Next to the
establishment of medical institutions such as hospitals, the
introduction of underground sanitary infrastructure and
water treatment facilities provided the foundation for better
hygiene.

The establishment of zoning codes and building regula-
tions above ground were established to safeguard the re-
duction of overcrowding and pollution and the improvement
of air circulation and daylight access (Bereitschaft & Scheller,
2020). Such initiatives improved public health and reduced
the risk of contagious disease significantly. Until recently, the
Spanish Flu of 1918-1920 was the last global pandemic.

The question is whether to expect longer lasting effects
on the city induced by COVID-19. The sudden awareness of
vulnerability to airborne disease has resulted in a consider-
able change in people’s behaviour. Salama (2020) describes
the socio-spatial implications of such impact: driven by the
immediate threat of the disease, measures for social distanc-
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ing and the widespread introduction of remote working have
led to the general avoidance of face-to-face contact and
proximity, formerly perceived as essential prerequisites of

urban life.
Working from home caused dispersion, disaggregation, iChapterCyLle Vorbalc
. . . . uses the work ot her
and both physical and social fragmentation (Harris et al., students to ilustrate

‘cities of the new real’ and

2016). Consequently, it has led to abandoned offices, entire  §io0 s oot reitionships
business districts closing, deserted streets and public spac- ‘s’ye;fm ggﬁgﬂfmﬁz
es, and a decline in the use of public transport. Concerns for  space, andasynchronous
public health, expressed through social distancing measures, "™

lockdowns, curfews, and travel bans, have outweighed the

former pull of cities and have diminished their associated

benefits. Simultaneously, nonurban lifestyles in geographi-

cally dispersed locations outside of dense cities have sud-

denly gained attractiveness (Lennon, 2021).

As a matter of course, such change not only reflects issues
of changing urban morphology but also raises environmental
concerns; city densification is recognized as an environmen-
tal strategy consistent with reducing the ecological footprint
of cities in contrast to low-density urban sprawl (UN, 2015).
At least temporarily, COVID-19 caused a conflict of city den-
sification and measures for mitigating the pandemic. Envi-
ronmental protection and public health valued opposite ends
of the spectrum of concentration of people in cities.

It is unlikely that this dilemma will last, given the less se-
vere impact of the latest COVID-19 variants. Also, there is
evidence that connectivity and living conditions, rather than
urban density, are related to the COVID-19 infection rate
over time (Hamidi et al., 2020). The argument that COVID-19
is a driver of ‘dis-urbanism’ (Aidarova & Aidar, 2021), the
exodus of population from cities to dispersed areas, with
the knowledge of today, seems to have been no more than a
short-lived phenomenon.

In contrast, the accelerated adoption of digital tools during
the pandemic and the lasting hybridization of knowledge
work might persist and affect both the city and citizen be-
haviour profoundly. Remote working, telecommuting, video

NTRoDUCT'Oh() l
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conferencing, cloud-based collaboration, online learning,
shopping, and social media entertainment are unlikely to
disappear with a fading pandemic. Until recently, the ben-
efits of urban living in human proximity outnumbered its
disadvantages of high prices for buying and renting proper-
ty (Beddoes, 2020, June 11). The change that remote work
introduces is significant, as living close to a place of work
appears less relevant and no longer seems to be decisive in
determining where to live (Shenker, 2021, March 26). Will the
fundamental change of commuting patterns between work
and home have a lasting impact on the city’s form and func-
tion, as Batty (2021a) suspects? Will this new ‘geography

of work’ (Florida, 2021) change the value of urban locations
profoundly in favour of remote working and living in cheaper
suburbs-or even outside of cities (Bereitschaft & Scheller,
2020)?

Will this lead to a permanent decline in office demand and
drag down urban life alongside retail amenities, cultural insti-
tutions, and public transport? Or is the city resilient enough
that, despite the disruption that COVID-19 caused, the ap-
preciation of the complexity of urban life and its associated
benefits are here to stay?
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1l'the environment is visibly organized and
Sharply identilied,

then the citizen can inform it with his own
meanings and connections.

Then it will become a true place, remarkable
anc unmistakable.

Kevin Lynch. The Image of the City (1960, p. 92)

BT PART2 LOCATION, LOCATION, LOCATION]
[PROXIMITY]
Harold Samuel, the founder of Land Securities, the largest
commercial property development company in the UK (Fran-
goul, 2017, March 2), is deemed responsible for having coined
the expression ‘location, location, location’ (Safire, 2009, June
26), which emphasizes the role of location in determining the
value of a building: This prevalent catchphrase highlights the
value of proximity in urban real estate.

To explicate, urban economics identifies the importance of
proximity to production and consumption and its association
with spatial concentration and density. Quigley (2006) de-
scribes the mechanism of agglomeration effects and states

Seedls ta that spatially concentrated economic activity is the key force
Rasmus Hjortsho). that brought cities into existence.
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In his book Inventing Future Cities, Michael Batty (2018)
describes cities as progressions of such aggregation, with
urban form and organizing structure resulting from intricate
negotiation and decision-making of many stakeholders over
time: therefore, cities have evolved constantly. Urban ag-
glomeration enabled the specialization of labour, the surplus
production of food, goods, and materials, trade and markets,
and the acceleration of technology and science (Lynch, 1954).

The economic power of proximity, according to Jacobs
(1969) is based on grouping, pooling, and division of la-
bour. Density, accordingly, becomes both a prerequisite
and advantage of cities and a stimulus for economic activity
(Sennett, 2020). Growing density reflects the evolutionary
progress of cities, with the number of possible human con-
nections and opportunities growing in parallel to the size
of cities (Batty, 2018). The trade-off between the benefits
and costs of density is best explained with population con-
centration increasing due to the attractiveness of a city, and
rising pressure on higher housing and land prices (Duranton
& Puga, 2020). Marshall (1920) rationalized the advantages
of economic agglomerations for the development of cities
originating from access to goods and services, pooling of
skilled labour, and the exchange of information, knowledge,
and skill: Face-to-face contact enables social interaction,
local cohesion, and trust building in geographic proximity.
Even ‘weak ties' in large-scale and informal but localized
urban networks have proven to be strong, because the man-
ifold connection to relative strangers in cities provides wider
access to opportunities and ideas (Granovetter, 1973).

Spatial competition for location, in relation to transportation  InChapter7 Filipa Pajevi¢
. N : investigates the impact of

costs, is no less than the trade-off of proximity and distance,  pandemic-driven changes

utility gains, and cost savings of transportation and pro- ;;?z:;g;:;g.a;;‘,”;;';:;_

duction. The German agriculturalist von Thiinen (1826), first  esinreal-estate markets.

identified the economic rationale of the benefits and costs of

proximity by considering land use and densities around the

central market of an agrarian town. High transport costs for
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From a neuropsycholog-
ical perspective, Mavros,
Olszewska-Guizzo, and
Makowski in Chapter 8
discuss social density,
crowdedness, perceptions,
people's responses to their
built environment, and the
relevance of their findings
for urban design.
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both goods and people forced production to take place near
that market and the residences of workers. Consequently,
cities traditionally have grown around spatially centralized
economic activity: Land and real estate property closer to
the centre is more valuable and produces higher land and
house prices, rents, intensity of land use, and densities (Bat-
ty, 2018). From centre to periphery, the spatial distribution of
household income typically decreases (Quigley, 2006).

To explain the continuous and accelerated evolvement of cit-
ies as preferred human habitats, Edward Glaeser in Triumph
of the City (2011) and its sequel Survival of the City (Glaeser
& Cutler, 2021) emphasizes the phenomenon of proximity as
the main driver of urban agglomeration and its main func-
tion: To connect people. Urban density enables face-to-face
interaction and social and economic exchange. Being more
than spatial systems of location and geometry, cities enable
community, dynamic collaboration, creativity, commerce,
and entrepreneurship. Despite the pervasive availability of
long-distance travel and telecommunication, physical prox-
imity among people spurs the creation of ideas, ingenuity,
innovation, and progress, because ‘cities magnify human-
ity’s strengths’ (Glaeser & Cutler, 2021, p. 249). Therefore,
cities have become the most attractive environments for
the growing majority of people to live in. Driven by proxim-
ity and density, cities provide opportunities for interaction,
exchange, and development. Moreover, they offer access to
the necessities of life, including housing, employment, mar-
kets, health care, services, technological advances, infor-
mation, knowledge, education, social, cultural, or religious
life, communities, rights, security, stability, and predictability
(Etezadzadeh, 2015).

Nevertheless, cities are confronted with significant chal-
lenges caused by this much-acclaimed proximity. Glaeser
and Cutler label such downsides the ‘demons of density’
(2021, p. 5): These include shocks, stresses, pressures, and
the threats that face cities. The inventory of ills includes
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crime, congestion, pollution, and obviously disease. Further-
more, fierce competition in a dense and expensive housing
market leads to gentrification and segregation. Urban in-
equality consequently drives social tensions and possibly
conflicts.

In line with von Thiinen (1826), Harris et al. (2016) suggest
that the cost of distance has historically determined the
location of production, consumption, work, and life: the
avoidance of cost related to transportation led to the local
concentration of workforces, facilities for mass produc-
tion, employment options, goods, and services, in the logic
of economies of scale. However, technological progress

in transportation and communication led to a significant
reduction in shipping and travel costs for materials, goods,
people, and information while increasing the speed to
bridge ever-increasing distances. The nineteenth- and
twentieth-century inventions of electrified transport and
commuting with buses, trams, trains, and later the private
motor car, increased travel radii and resolved the problem of
productivity at a distance. Subsequently, the value of prox-
imity was reduced (Batty, 2018): ‘Distance got replaced by
travel time, telecommunication eliminated both’ (p. 123).

Technological advances in transport and communication
technology allowed people and goods to be moved over
space and time. This had a significant impact on the demand
for physical proximity in cities and urban structure (Krugman,
2011). Shipping and commuting led to the dispersion of the
population out of city centres (Batty, 2018). Decentraliza-
tion, had a radical effect on urban structure and produced
car-dependent suburbanization and urban sprawl. Dein-
dustrialization shifted production to the service sector. It
reduced dependency on specific sites and the city centre,
which was no longer the sole midpoint of economic and
cultural activity (Hernandez-Morales et al., 2020).

A5

In Chapter 9, Achilleas
Psyllidis discusses design
strategies for urban health
and well-being by revisit-
ing proximity, walkability,
and accessibility.
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The arrival of digitally-based services seems to make
the site redundant more generally. Moving information has
become more important than transporting people and goods
(Harris et al.,, 2016). While in the nineteenth century the cost
of transport collapsed, in the twentieth century this was the
case for communication. Today, with widespread availability
of communication technology, we witness near zero cost
for digital transport of goods and services (Zakaria, 2020)
and ‘near zero marginal cost for digital production’ (Raworth,
2017, p. 191).

Considering the impact of economic globalization on
marginalized shipping costs and offshoring production,
Saskia Sassen in ‘Locating Cities on Global Circuits’ (2005)
challenges the historic relevance of location from a global
perspective. As cities are parts of nonlocal interaction, the
categories of physical proximity, built density, and the lo-
cality of urban space, she argues, appear negligible. Cities
are rather embedded in large, complex, and globally distrib-
uted networks that are characterized by ‘deterritorialisa-
tion’, ‘"dematerialisation’, and ‘digitisation’ (Sassen, 2005, p.
145). Translocal ‘tunnel effects’ (Ascher, 1995) describe how
geographically distant but technologically interconnected
global metropolises prefer highly developed communication
networks over the immediate proximity, scale, and form that
local binding would offer. Marshall McLuhan’s notion of the
‘global village’ (1962) anticipated communication technolo-
gy that allowed a globally universally connected humanity.
Building on that idea, futurist Alvin Toffler (1970; 1980) fore-
saw the facility of ‘electronic cottages’ as dispersed future
workplaces of telecommuting, with the home, and not the
city, as the centre of society. The parallel of recent COVID-
19-induced experiences of remote working at global scale
seems to confirm Toffler’s forecast.

Not only since the recent pandemic, a central question for
the development of future cities is whether technological
progress is the driver of the devaluation of physical proxim-



tigiiglcddeler, Joran Kuijper,
mmh—]\lmml, and Iris van der Wal ”(\1}80_”0’\' |NTRODUCT|€9 () Future CitieS*Cim
dmd

pabb i

ity. With the internet and information technology emerging, local concentration, and connection of people, productivity,
The Economist in 1995 proclaimed the ‘Death of Distance’ creativity, and talent. As such talent is mobile and privileged
(Cairncross, 1995, Sept 30). Due to the insignificant costs in choosing where to live, cities that are attractive, competi-
of participation within both universally accessible and glob- tive, and offer opportunities peak, while cities without these
al networks of information and communication, trade, and characteristics do not.
transport, in Cairncross'’s argument, distance becomes Gis g nGheptLo The value of location therefore is characterized by its
practically irrelevant. presentsanoriginal relation to space but also to time: It is both the properties of
Leamer and Storper (2001) object to that perspective. eon e mamn ot physical place that matter and the intensities and qualities of
Despite the dispersion of transportation and communica- humanvaluesincities.  dynamic interaction among its inhabitants (Batty, 2018).

tion with the low costs of commuting, shipping, and digitally
transmitting information, they claim that physical proximity is
becoming more relevant rather than less: The ever more spe-
cialized division of labour, in their argument, requires both
face-to-face interaction for meaningful and long-term rela-
tionships and the spatial concentration of economic activity
enabling purposive coordination and collaboration.

Glaeser (2011, p. 61) coins this ostensive contradiction ‘the
paradox of the modern metropolis’: even with significant
reductions in cost, time, and effort for connecting across
distances, urban location remains critically important. Glaes-
er and Cuttler (2021, p. 196) insist on the ‘sticking power of
cities’: In their argument, the benefits of physical adjacency
and face-to-face contact as main advantages for social-
ization and collaboration in the long term outperform any
advance in technological communication. Similarly, Florida
in The Rise of the Creative Class (2002) and Who is your
City? (2008) emphasizes the importance of both physical
location and proximity as a consistent driver of innovation
and economic growth. He outlines the phenomenon of a
‘spiky world’ (Florida, 2008, p. 15) in a pictorial illustration of
local peaks of economic resources, activity, ingenuity, and
concentrations of creative talent. He states that the aggre-
gation of high-level economic activities takes place onlyin a
select number of global metropolitan areas. This view con-
trasts with the image of a globalized and equal opportunity
‘flat world’, which is free from specific geography, as coined
by Friedman (2005). Local ‘clustering’, according to Florida
(2008, p. 19), is a key driver of economic activity: It results in
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But the citv is not, cannot and must not be a tree.

Christopher Alexander. A Cit;/ is not a Tree (1988, p. 84)

B PART3 CONTRADICTION AND COEXISTENCE
[DIVERSITY]
In The Death and Life of Great American Cities, Jane Jacobs
(1961) vigorously articulates her critique of modernist city plan-
ning and urban renewal as a severe oversimplification of the
city as a seemingly functional system doing no justice to the
complexity and diversity of human life. Her critique address-
es the ‘functional city), as initially proclaimed by the ‘Charter of
Athens’ (CIAM, 1933), that dogmatically coupled decentral-
ization, reduced density, and separation of activities through
designated urban zoning. The division of areas of living and
working improved access to space, light, and air but created
low-density, monofunctional urban sprawl outside of the tradi-
tional city.

Dalia Munenzon in Instead of universally planned, mono-functionally zoned

Chapter 11 highlights the sl i . A

relevance ofurbancom-  Cities, standardization, repetition, and monotony, Jacobs

T e (1961) advocates urban planning in open-ended processes

vlineeabiliics, that are gradual and small-scale. She argues for dense and
diverse neighbourhoods and for preservation: The inte-
gration of a variety of uses and users appropriately reflects
human behaviour and the social composition of communities
that, in her words, are fine-grained, mixed, and connected.

« Narreport, Copennagen  |_ively public spaces and walkable streets, squares, and

(phot hbyR 3 2 : s
Horsha), . parks nourish the participation and engagement of citizens
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in their communities. Jacobs maintains that in well-function-
ing cities, enrooted residents as a matter of course exercise
social control with their ‘eyes on the street’ (ibid., p. 35). This
implies not only crime prevention but identification, care, and
trust.

Jacobs (ibid.) critizises the codified functionalist plan, that

according to her argument, only appears to be rational but

in fact is deterministic in nature, and engages in formalistic

simplicity. Built on the logic of division of labour, functional-

ism favours simplicity over diversity and combines top-down

control, economies of scale, standardization, and mass

production. It applies Taylor's ‘principles of scientific man-

agement’ of 1911 (Taylor, 2004), which rationalize the division

of elements of work, and of work and responsibility. The

division of labour processes into standardized tasks that are

separated from management supervision became the basis

for control, increased productivity, and efficiency. The rise of

the factory and the office alongside their geographical sepa-

ration from residential areas for workers drove urban segre-

gation into zones for production and habitation. In alignment

with Taylor’'s management logic, the spatial separation and

specialization of home life from work life became industrial

urban reality (Zakaria, 2020): Synchronized life would alter-

nate between two geographical poles in the rhythm of the

assembly line. Physical separation of material and intellec-

tual work, labour, and capital (Lefebvre et al., 1996), and of

different social classes (Sennett, 2018) was reinforced. Not

only did the division of labour enable the introduction of a

functionalist structure of cities; it also established social

diVide (Harvey, 1989) In Chapter 12, Brendon
Read (2005) exposes the orthodox agenda of functionalist ﬁ:{';“ttzf;;‘:?f;’;g;‘g;

planning as ideologically, spatially, and socially normative ACHitBCtLre s apacifion

to empower inhabitants,

and exclusive because it treats the city as an ‘instrument of within specific forms of

order, social relationships,

social betterment, efficiency and hygiene’ (p. 12). Function-  andforms of ife that are
alist cities therefore fail to allow for diversity: for inclusion, produced thiough e

design, construction, use,

heterogeneity, and the intricacy and thus complexity and and maintenance of archi-

tecture, technology, and

contradictions of urban experience (Venturi, 1966). infrastructure.
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As of today, many cities are still overzoned, monofunction-
al, and therefore inflexible. Urban buildings mirror the city’s
spatial and temporal separation of uses and users: of life,
work, production, and consumption (Ratti & Claudel, 2016).
Marc Augé (1995) explains this phenomenon in his reflection
on ‘non-places’, where the homogeneous and anonymous
functionality of commerce, transit, or leisure entails com-
pliance of their users imposed by formalized rules. Limited
operation hours exemplify the production of temporarily
used buildings that follow the logic of modern labour (Sen-
nett, 2005). Planning for standards and mono-functionality
restricts adaptability for alternative uses. It produces overdi-
mensioned, unsustainable, and for most of the time largely
vacant urban buildings, infrastructures, and districts. The
result is severe underutilization of such resources as land,
energy, material, and capital.

This effect became clearly visible during the unexpected
COVID-19 crisis, with entire central business districts aban-
doned in lockdown, becoming practically useless overnight.
The obvious shortcomings of the functionalist city are sub-
stantiated by the fact that it could not adapt to the complex
problems that confronted it. This seems to confirm Harvey's
(1989) statement that when a city does not allow contrast,
fragmentation, discontinuity, heterogeneity, and difference,
it becomes vulnerable to the reality of diversity, and both
persistent and abrupt change.

Referring to Hilberseimer’s paradigmatic Hochhausstadt
project of 1924, Christopher Alexander in A City is not a

Tree (1988) identifies the shortcomings of the functionalis-
tic urban plan in relation to the complexity of human life. He
criticizes the simplicity of the ‘artificial city’, which is delib-
erately structured as a closed and static system. Its ‘nested
hierarchy’, which is defined as a ‘tree structure’, separates
the city into zones, functions, and units. This, in his argument,
is in sharp contrast to the reality of overlapping hierarchies in
social networks, better defined as a ‘semi-lattice’ structure.
Planning the city according to the rigid logic of a hierarchical
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tree structure forbids any diversity, ambiguity, or multiplicity:
The richness of urban life.
Colin Rowe and Fred Koetter in Collage City (1978) ad- Wolf Mangelsdorf em-

3 : ] . ; ) phasizes the importance
dress modernist urbanism'’s socio-spatial dilemma. In their ot quality of urbanife

instead of merely urban

book’s chapter the ‘crisis of the object’ (pp. 50-85), they form i Chapter13 ftled

formulate the problem of little variation and differentiation Wecheelwinunger:...
Rethinking urban planning

for the individual, the local, and the stranger, as it is for com-
munities, all engaged in different ways of living that coexist
in the city (Lefebvre et al., 1996). The public space of the

city must therefore provide a variety of form and flexibility of
functions that allow contrasting social and cultural identities
to meet and engage.

achieved by the porous structure of the modernist city plan  and densification:

and the mechanical array of similar architectural objects: The
ambiguous relationship of these objects and the open space
that surrounds them results in largely undefined public
space. The lack of scaling boundaries and spatial contrast
impedes peoples’ orientation and the notion of belonging.
The hierarchical order of buildings and infrastructure, instead
of spatial and social cohesion, segregates unrelated envi-
ronments. Excessively available but underutilized and there-
fore anonymous open areas do not function as public urban
spaces but as separators of territory (Rowe & Koetter, 1978).
Abandoned green areas between buildings, typically unin-
viting for public use, discourage spontaneous and informal
interaction and lack a sense of ownership. The identification
of city users with such space remains fragile.

As the space between is neither public nor an attractive
destination for residents, it becomes a distance to bridge
between city functions, described by Sennett (1977, p. 14)
as ‘vector space’. The open space misses the fine grain that
Jacobs (1961) considered essential for public space to func-
tion. Accordingly, it is weak, unattractive, hostile, and there-
fore largely neglected. The private domain of housing units
cannot compensate for the fundamental lack of urban life.
Spatial zoning consolidates both the spatial and social seg-
regation of home and work and the disintegration of urban
life (Sennett, 2018).

By contrast, Sennett (ibid., p. 241) emphasizes the im-
portance of the ‘experience of a collective life’ in creating
community. He argues that cities must accommodate the
complexity of human life, which is full of contradictions and
ambiguities. Public space here is essential to enabling di-
verse and meaningful social encounters. It must be as useful

Pietrostefani, Dabaj, and
Boano in Chapter 14 elab-
orate on rethinking spaces
of exchange for future
cities. Using the example
of Beirut, they illustrate the
relevance of urban thresh-
olds that enable social ac-
tivities and self-supporting
local neighbourhoods.

With a focus on cogpnition,
Michal Gath-Morad, high-
lights the importance of
choice for architectural and
urban design of active and
healthy built environments
in Chapter 15.

Sharon Yavo-Ayalon
reflects on New York's
sidewalks as a lively public
space in Chapter 16 and
the impact of COVID-19 on
public space and urban life.

Schreiber and Carius (2016) identify such interaction as a
precondition of urban sociability to prevent socioeconomic
polarization and spatial segregation. For Sennett (2018), the
experience of complexity and diversity substantiates urban
virtues of learning to live with strangers of different lifestyles
and ethnic and class backgrounds.

Social distancing, remote work, and unparalleled restric-
tions in the use of public space during the COVID-19 pan-
demic abruptly demonstrated how vulnerable urban life is in
the public domain. The restriction of access to public space
has limited direct face-to-face contact between strangers
(Sennett, 2020). Martinez and Short (2021) suggest that the
inaccessibility of public space particularly for lower income
groups was detrimental, due to lack of alternatives: Having
limited private space at their disposal for collective interac-
tions, inaccessible public space led to loss of social intimacy.

The increasing privatization of outdoor and green spac-
es (Scott, 2020), and conditions of work reinforced social
inequalities, as spatial and social polarization do interrelate
(Honey-Rosés et al., 2020). The fact that social distancing
and remote work, was not feasible for essential workers, and
the ‘face-to-face economy’ (Glaeser & Cutler, 2021) addi-
tionally not only made evident the imbalance in the exposure
to disease infection of manual and mental labour (Sennett,
2020); it also exaggerated social divides (Harvey, 2020).

The COVID-19 pandemic thus unveiled the exclusive
nature of remote work, the importance of public space for ur-
ban society in general, and the vulnerability of deprived parts
of urban society to exclusion from these. It amplified existing
conditions of growing inequality, social exclusion, and spatial
segregation (Glaeser & Cutler, 2021).
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"What is real is the continual change ol Torm:
lorm is only a snapshot view ol a transition.

Henri Bergson. Creative Evolution~(1911, p-301)

B PART4 GROWTHAND CHANGE
[DENSITY]
Cities are confronted with constraints related to globaliza-
tion, demographic development, environmental concerns, and
technological advance that require strategies to steer, facili-
tate, and shape transformation. Expanding urbanization at un-
precedented scale increases pressures on cities to cope with
constant adaptation and change. Regarding cities not as static
objects but as dynamic processes (Jacobs, 1961), as described
above, provides both opportunities for urban evolution and
threats of urban stagnation and decline.

With a focus on urban morphology, Batty (2018) describes
how the growth of cities is characterized by two opposing
directions of progression: Outward expansion and inward
densification. While expansion identifies growth in size out-
side of the existing city, densification means development of
vacant areas and existing structures from within. The forces
that drive urban growth into densifying city centres, sprawl-
ing suburbs, or polycentric clusters (Batty, 2021b) vary.

As described above, urban proximity and agglomeration
effects have traditionally attracted development towards
city centres. Pulled by a market, ‘centripetal forces’ (Glaeser,

e 2_011) concentrate_economic activity. This causes <_:Iensifica-
by Rasmus Hjortsho). tion and concentric growth around the heart of cities. In the
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logic of such urbanizing forces, the closer a location is to
the centre, the more valuable it is. Push forces in the oppo-
site direction drive expansion of cities into the surrounding
land. At the periphery of cities, they cause dilution of urban
activity and have a significant impact on the morphology of
the traditional city. Batty denotes such a development out-
ward growth (2018, pp. 136-143), where ‘centrifugal forces’
(Glaeser, 2011) unevenly diffuse spatial distributions of eco-
nomic activity and population. The push of dispersed natural
resources, in particular cheap and available land, attracts
building development away from the inner city. The trade-
off for lower land prices is the greater distance of sprawling
‘edge cities’ (Harvey, 2000, p. 8) from the city centre, result-
ing in de-agglomeration and fragmentation of the city. Out-
ward urban growth is often characterized by urban sprawl,
low-density building, monofunctionality, homogenous form,
and dependence on commuting by private car to connect
the urban fringe with the city centre.

Enabled by ever-increasing transportation facilities and
dominated by the private motor car since the twentieth
century, peripheral city expansion equals suburbanization.
Both urban sprawl and its attendant dependence on infra-
structure are resource intensive and consume vast amounts
of land, raw material, energy, and capital. As infrastructure is
often dimensioned for peak hours, it provides overcapacity
most of the time. It is financed by taxpayers’ money but only
used selectively, which consequently entails that develop-
ment of cheap suburban land is subsidized by public funds
(Downs, 1999). Hardin (1968) defines such a phenomenon
as a 'tragedy of the commons’, where public goods and
resources are overexploited by individuals to satisfy self-in-
terest but are depleted for all. Furthermore, the environmen-
tal costs of suburbanization are significant: Sprawl and its
associated infrastructure and commuting cause unsustain-
able levels of congestion, emissions, and pollution. Originally
seen as an opportunity of liberation from overcrowded and
high-priced city centres, suburbanization has often caused
urban decline (Batty, 2018). Concurrently with the preva-
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lence of the private motor car and building of transport infra-
structure, in the twentieth century a massive urban exodus
took place from the city’s traditional centre to its outskirts
(Glaeser & Cutler, 2021). In parallel, urban de-industrializa-
tion led to factory jobs vanishing. Glaeser (2011) summarizes
accordingly the two indications of ‘bad cities’: urban sprawl
from an environmental perspective and urban exodus from an
economic one. Despite its negative impact on city centres, for
along time, urban sprawl became the unchallenged blueprint
for modernist urban planning. In most global cities, it remains
the dominant model of growth (Batty, 2018).

Since the last quarter of the twentieth century, instead of
propagating only outward growth, some planning initiatives
have shifted towards models compacting existing cities. To
revitalize neglected city centres, the development of brown-
field sites is preferred over greenfield expansion. The pro-
motion of urban public transport and restrictions on private
car use aim to reduce congestion and make redundant traffic
infrastructure available for repurposing (Moreno et al., 2021).
Inward growth (Batty, 2018, pp. 144-151) not only aims to
restructure city centres but also implies reconcentration and
the reintroduction of urban activities, proximity, and density.

Upward growth (Batty, 2018, pp. 151-161) implies vertical
densification of urban space: the introduction of inner-city
high-rise buildings significantly intensifies the use of land
while exploiting the value of its central location. Whereas
this building typology was previously reserved for com-
mercial uses, urban business districts, and satellite cities of
mass-housing projects, nowadays mixed-use and residential
functions have become a vital driver of high-rise develop-
ment in central urban areas.

Next to its positive social and economic impact, densi-
fication is instrumental in minimizing the urban ecological
footprint, to support the achievement of climate goals and
to enhance urban resilience (UN, 2015). Compacting cities
helps reduce the energy and resource consumption for build-
ings, infrastructure, utilities, and transport: The use of shared
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amenities is intensified, and travel distances in compact
cities are shorter and may be walkable or bikeable. Commut-
ing time and congestion is significantly reduced. The decline
of carbon emissions and pollution is beneficial for the quality
of sustainable urban life. Following these arguments, up-
grading existing urban areas through re-urbanization and
increased densification is preferable over the creation of
entirely new cities. Resource-intensive urban sprawl can be
limited, and for this reason, massive infrastructure can be
reduced.

However, the downsides of the density described above
exacerbate a problem many cities have: The excessive costs
of inner-city housing make urban life unaffordable for large
parts of a city’s population. Even if the recent COVID-19
pandemic temporarily diminished the attractiveness of
dense city centres, the more affluent population continues to
prefer city centres over suburbs. Consequently, popular ur-
ban areas face segregation and gentrification while the city
periphery experiences disaffection and social decay (Harvey,
2000). The report ‘Cities of Tomorrow’ (EU, 2011) identified
how safeguarding the quality of urban life through provision
of and access to education, work, and affordable housing is
essential to avoid social seclusion.

Glaeser (2011) explains that the excessive costs of in-
ner-city property and rent are caused by a market mismatch
of high demand and low supply: Wherever restrictive zoning
limits the usability of land, increased building density and
height, and mixed-use functions, project developmentis
constrained. He argues that rigid rules for monument protec-
tion, even if comprehensible from a preservation perspective,
maintain the status quo: Both restrictive zoning and preser-
vation cause stagnation of new building, increased scarcity,
housing market competition, excessive housing costs, and
thus segregation of those who cannot afford to live in the city.
He summarizes this dilemma: ‘If cities can’t build up then
they will build out. If building in a city is frozen, then growth
will happen somewhere else’ (ibid., p. 163).
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In Chapter 17, Sabine
Georgi and Tobias Just
reflect on urban growth
and transformation from
areal-estate perspective,
identifying challenges for
cities, existing properties,
public spaces, and trans-
portinfrastructure.
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Marvin Bratke provides
aresponse to develop-
ment pressures from an
on-demand society. His
case studies in Chapter 18
illustrate solutions for more
resilient and adaptable
urban environments,
co-creation, co-ownership
models, and platforms for
circular planning.

In Chapter 19, Hannah-Pol-
ly Williams develops a
three-pillar framework for
characterizing a sustaina-
ble city driven by low emis-
sions, purposeful urban
planning, and equitable
distribution.
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In addition to the three growth models described above, the
idea of polycentric cities has recently gained momentum
with the notion of self-sufficient and compact urban neigh-
bourhoods within metropolitan areas. The most prominent
example, the 15-Minute City by Carlos Moreno (Moreno et al.,
2021), propagated a shift from the monocentric city to a

city of ‘urban villages'. As part of Paris’s urban renewal pro-
gramme, Paris en Commun, the 15-Minute City, or in French
la ville du quart d’heure, provides proximity, density, diversity,
and accessibility: Mixed-use zoning allows diverse urban
functions to be juxtaposed. Short travel distances, preferably
by foot or bike, enable convenient access to all essential ur-
ban functions, including living, working, commerce, health-
care, education, and entertainment.

The model’s emphasis on proximity offers both higher
quality of urban life and ecological sustainability. It both
promotes social interactions and citizen’s participation and
it aims to break car dependence, traffic congestion, and
pollution and reduce areas for parking in favour of pedestri-
an-friendly streets.

The 15-Minute City obviously revisits concepts presented
by Jane Jacobs (1961) of urban life in New York’s Greenwich
Village in the 1960s as an example of a vital urban com-
munity. However, to avoid becoming a victim of its alleged
success, the 15-Minute City model must cope with the risk
of segregation and gentrification (Florida, 2021): A critical
question is therefore how to ensure even distribution and
fair accessibility of attractive urban functions over various
15-minute neighbourhoods and how to guarantee free ac-
cess and exchange across diverse neighbourhoods. Glaeser
(2021) warns that the dictates of market prices will drive the
concentration of appealing functions towards privileged en-
claves that will remain unaffordable and therefore inacces-
sible for lower-income groups, thus fuelling inequality and
social, economic, and geographical divides.
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“The chiel Tunction of the citvis to convert power

into lorm,

energy into culture, dead matter into the living
svmbols ol art,

biological

reproduction into social creativity.,

Lewis Mumford. The City in History (1961, p. 571)

PART 5

< Yokohama (photograpgh
by Rasmus Hjortshgj).

FORM AND PERFORMANCE

[INGENUITY]

The increasing demand for larger, denser, more inclusive,
fairer, more sustainable, resilient, healthier, smarter, and
more meaningful urban environments fundamentally chal-
lenges the existing conception of the city and its utilities,
infrastructure, transport, and buildings. The key issue for

the high-performance cities postulated is their functionin a
continuously changing environment: Moraci et al. (2020) ad-
dress the central question of how to ensure the future city’s
positive environmental, economic, and social impact.

A claim frequently heard is that urban development needs
to become ‘smart’. This often implies a shift in perspective
from material to digital city networks and from material to
virtual city space. Digital tools and the integration of both
physical and digital infrastructure have made valuable types
of information available for the first time in the history of the
city. This information allows new insights into patterns of
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urban behaviour and performance. The interrelationship of
function and use and the real-time alignment of demand and
supply couples citizen and city, inhabitant and habitat (Har-
rison & Donnelly, 2011). The smart city becomes a ‘complex
eco-system’ (Picon, 2015, p. 81) in which digital and physical
worlds meet and life-cycles of growth and change develop.

As often stated, the smart city aims for the provision of urban
solutions to advance synchronization, efficiency, predict-
ability, safety, and security. Thus, it addresses environmental
and social sustainability to improve urban resilience, comfort,
and the quality of life (Gassmann et al., 2019; Gath-Morad

et al., 2017): The application of smart technology allows con-
trol of city performance in stages of planning and in use. This
provides a largely untapped source of information to improve
decision-making in design, planning, building, and city op-
eration. Data and technology are leveraged for better use of
resources, assets, and services, and to empower the partic-
ipation of citizens, providing for current and future needs of
the city population.

However, such bold promise can be both vague and auda-
cious, because speculation about hybrid forms of analogue
and virtual cities is challenging. The shift in attention from
the built environment'’s form to its performance (Batty, 2018),
alongside ‘the change from atoms to bits’ (Negroponte, 1995,
p. 4), emphasizes once more understanding the city as a
dynamic and interactive process rather than a static built
object, this time stressing information as its driving force.
The tension between virtual and physical domains has the
potential to drastically change cities’ functions and eventu-
ally their form, appearance, and the behaviour of their inhabi-
tants. ‘Ubiquitous computing’ (Weiser, 1994) makes available
technologies, such as the internet of things (loT), cloud com-
puting, artificial intelligence (Al), big data, blockchain, and
a digital twin, a dynamic virtual model of the city (Harrison
& Donnelly, 2011).
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In Chapter 20, Samsurin
Welch discusses digital
disruption and the future
city and looks at building
resilient cities to adapt
to the combined threats
of COVID-19 and climate
change.

In Chapter 21, titled ‘Urban-

izing smart cities’, Laura
Narvaez Zertuche devel-
ops a concept of urban
artificial intelligence that

highlights the relevance of
active citizen participation
and social and spatial intel-
ligence instead of a primary
focus on technology alone.
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In Chapter 22, Argota
Sénchez-Vaquerizo and
Zurera Gémez discuss the
complexity of smart cities’
sociotechnical systems
with a focus on design and
use of space with urban
digital twins.
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The smart city therefore consists of both the physical city
and its digital twin. Sensors integrated into buildings, utili-
ties, vehicles, and devices, allow ubiquitous detection and
measurement of both conditions and performance of any
smart object in its vicinity (Alfa et al., 2018). A strong net-
work with fast transmission capabilities, large bandwidth,
and high data capacities interconnects these sensing
objects and enables ‘machine-to-machine communication
across physical space’ (Ratti & Claudel, 2016, p. 30) within
loT infrastructure and a unifying cloud computing plat-
form. Urban data is collected and processed in real time. Al
performs algorithmic big data analysis (Majumdar, 2018):
Data patterns are detected and prediction models provid-
ed and simulated for performance assessment. The digital
twin allows evaluation and automatic execution or, alterna-
tively, provision of information for human decision-making
(Ratti & Claudel, 2016). Self-learning and evolving sys-
tems facilitate feedback loops and iterative improvements.
Superimposed onto the built environment, such a setup
allows perpetual detection of patterns of user behaviour
and measurement of urban conditions and performance.
With ‘atoms and bits joining forces’ (Picon, 2015, p. 58), city
life-cycles of production and consumption can be syn-
chronized to match real-time supply and demand of critical
necessities and services for urban life.

Accordingly, access to and utilization of assets, resourc-
es, materials, and energy supplies can be improved and
environmental impact reduced by avoidance of emissions,
pollution, and waste. Real-time alignment of supply and
demand has the potential to improve urban efficiency
throughout. Efficient building activity, use, maintenance,
and recycling of physical assets can be enhanced.

The integration of life and work in place, and in time can
diminish the vulnerability of monofunctional and underuti-
lized districts and building types (Harrison & Donnelly,
201). Instead of segregation, the integration of users and
uses facilitates the provision of multifunctional facilities
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that are flexible, adaptable, and shared. This includes com-
plementary urban functions, such as decentralized pro-
duction of food and fabrication of goods. Smart buildings
and smart homes are enabled to reflect the needs of their
users and accommodate diverse lifestyles.

Buildings, infrastructure, utilities, and vehicles can also
be equipped with technology that enables their operation
as ‘prosumers’ (Gassmann et al., 2019, p. 16) within a pow-
er network, not only consuming but also providing local
renewable energy production and storage. Autonomous
and electrified mobility can be shared and made available
on demand. There is the potential to replace the traditional
car and to return valuable space to the public that currently
is dominated by individual traffic.

The life-cycle stages of buildings of design, construction,
operation, maintenance, repair, rebuilding, and recycling
are anticipated, and can be monitored and improved.

As part of the circular economy, buildings will serve as
material storage for future construction. Valuable resourc-
es tagged with material passports will be digitally traced
throughout their life-cycles enabling their specific reuse
and recycling.

The inclusion of city stakeholders in the smart city en-
ables citizen access and participation, engagement, influ-
ence, and empowerment (Ratti & Claudel 2016). The use of
smartphones provides individual access to the city: aug-
mented reality merges personalized digital content and
physical space through displays and allows the simulation
of a multiplicity of real and virtual information (Picon, 2015).
In Batty's (2018, p. 17) words: ‘Physical bonds loosen ... the
ethereal ones tighten, form no longer will follow function!

The application of smart technology is often claimed to
have the potential to increase the quality of urban life in the
face of the many critical challenges to cities and the as-
piration to create positive social, economic, and environ-
mental impacts. However, it is worth critically evaluating
its potential.

4

Stokholm Poulsgaard,
Vejlgaard, and Lind
provide a circular-building
perspective on carbon
budgeting for architectural
design in Chapter 23.

In Chapter 24, Pablo van
der Lugt highlights the
potential of mass timber
building for future-proof
cities.

In Chapter 25, Christian
Veddeler presents a

case of business model
innovation for architecture
and urban design practices,
addressing circular design
and the question how to
decouple urban growth
from finite resource
depletion.
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In Smart Cities. A Spatialised Intelligence Picon (2015) antic-
ipates two main directions of digital urban development: top-
down protocols and bottom-up initiatives.

1 Picon (ibid.) identifies a strong tendency of smart city initia-

tives to increase efficiency, profitability, and control. Top-down
protocols determine flows of people, goods, and information
within city networks. Smart city data is employed to measure,
assess, compare, forecast, adjust, and optimize quantifiable
performance parameters. Expert command and control of com-
plex and dynamic processes here becomes the central driver
of the smart city. However, the limitations of such hierarchical
directives and the exclusive use of information is obvious. It
bears the risks of reapplying the functionalist, technocratic, and
omniscient attitude towards city planning that Jacobs (1961)
criticized so strongly. Any attempt to solve qualitative urban
challenges solely with a quantitative optimization of flows
would once again misunderstand the complexity of urban life
and repeat the provision of simplistic answers for complex
challenges that have proven to be inadequate already.

2 The second tendency predicted by Picon (2015) has a qualita-

tive focus and provides the opportunity for bottom-up initia-
tives and direct interaction of the cities’ inhabitants, supported
by smart technology. Picon highlights the potential of inclusive
empowerment of individuals as key stakeholders of the city. The
widespread availability of mobile and smart devices such as
smartphones allows a growing number of individuals to access
and process information and to engage within digital city net-
works for direct interaction, participation, and decision-making.

Sennett (2018) rationalizes the contrasting characteristics of
both paths the smart city might take by the difference between
open and closed systems: Whereas the former enables top-
down control through predetermined rules and hidden com-
plexity from the user, the latter allows interactive coordination in
a bottom-up logic.

The implementation of smart cities, due to its sizable scope
and expenditures, requires long-term planning and the com-
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mitment of diverse stakeholders’ interests. Forecasting its
success is difficult. Next to technological challenges, the
success of the integration of digital and physical systems

is hard to predict as both have divers life-cycles, require di-
verse expertise of planning and operations, and entail diverse
funding, business models, incentives, and citizen stakeholder
interests (Gath-Morad et al., 2017). Smart cities cause disrup-
tion and often evoke public resistance. On the one hand, this is
because smart initiatives are often commercially driven (Kool-
haas, 2014). On the other, concerns are growing about data
privacy, ownership, and accessibility. Both the application of
intrusive surveillance technology and the practice of commer-
cial data mining have the potential to violate existing privacy
laws. Despite the advantages smart cities promise to provide,
downsides, like the fear of a ‘digital big brother’ (Picon, 2015,
p. 82), cannot be denied. Authoritarian, exclusive, and special-
ist directives and technocratic and restrictive command and
control are serious threats undermining the very idea of urban
life. Cybersecurity is an equally relevant issue, as the failure

or manipulation of smart systems, intentionally or accidentally,
can have devastating consequences (Gassmann et al., 2019).

Even if the physical form of the city is not yet substantially af-
fected by the digital turn, smart maps seem to anticipate spa-
tial transformation by digital impact (Picon, 2015). Their capac-
ity is to integrate large amounts of quantitative and qualitative
information. Such maps reach a high degree of complexity in
both space and time. As GPS-driven wayfinding and orienta-
tion in an urban environment no longer require the simplicity,
regularity, and clarity of the traditional city plan, such maps
indicate points of origin for an evolution of smart urban form.
Picon'’s (ibid.) central questions in this context are whether the
application of augmented reality allows a new understanding
of urban complexity both in physical and digital terms and
whether the liberation of the city from the form of its two-di-
mensional plan will generate a ‘truly three-dimensional type
of urbanism’ (Picon, ibid., pp. 115-116).
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Smart cities provide a chance to innovate the city’s form,
function, and performance (Batty, 2018). Once-established
paradigms of city planning are challenged, as habitually
employed routines, models, and types that originate from a
twentieth-century functionalist agenda have failed to ade-
quately address issues of urban complexity. With the intro-
duction of an additional digital layer, intricacy will only accu-
mulate.

Two criteria for evaluating the smart city paradigm, should
therefore be its ability to tackle urban challenges while pro-
moting human-centred urban design to ensure thriving city
life.
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OUTLOOK
A large proportion of our future human existence, the way
we live, work, learn, play, and communicate, will take place
in—and therefore depend on-future cities. But cities face
the disruptive pressures of globalization, urbanization, de-
mographic development, environmental issues, and digital
transformation. Although the routines of urban planning have
remained mostly unchanged for decades, the demand for fu-
ture cities inevitably requires appropriate strategies to adapt,
with consequences for urban complexity, proximity diversity,
density, and ingenuity required. The critical elaboration of
current urban discourse in this editorial, alongside the for-
mulation of individual perspectives in the forthcoming book
chapters, enable this book to become a transdisciplinary
foundation to discuss future cities and city futures.

The goal of this multifaceted discussion is to increase the
repertoire of urban design strategies and to envision mean-
ingful environments that are attuned to diverse conditions of
life needs, life-styles, and life-cycles. The shift in attention
from seemingly omniscient master-planning to human-cen-
tred urban intervention indicates a transition from generic
models to the factors of specific context and complexity. The
aim of improving the quality of urban life requires under-
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standing and consideration of manifold interests, agendas,
and actors. In the following chapters cities are not regarded
as static objects but as dynamic processes that are a com-
plex urban ecosystem of habitat and inhabitant and consist
of both physical and to an increasing degree virtual domains.

The following chapters challenge existing notions of urban-

ization, urban programmes, urban morphology, life-cycles

of urban growth and change, and a city’s form and perfor-

mance. Particular attention is given to the ability of future

cities to provide meaningful and healthy quality of urban life

and a high degree of sustainability and resilience, not nec-

essarily for bare survival but for an evolutionary progression  The prologue section ‘Form
of positive social, economic, and environmental impacts. As 27 Performance’inpart

a whole, the emerging perspectives presented in this book
call for the invention of future cities and speculation about

is based on research of on
one of the authors (Chris-
tian Veddeler) unpublished
essay ‘Smart City: Ele-
ments of an ecosystem of

city futures while resisting the temptation of predicting either gpiy and demand (ved-

of them. Instead, the objective is to formulate a transdisci-
plinary research agenda that contributes to the broad dis-
course on future cities and city futures.
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Chapter [—
The Interconnected City:
Imagining Our Urban Lives

in 2050

Tamara Streefland

Chapter 1—The Interconn ity
Imagining Our Urban Livi m

During the global pandemic, we have felt more than ever the con-
sequences of a flawed global economy characterized by the destruc-
tion and exploitation of nature, overuse of our global commons,
wealth and income inequality, fragile supply chains, and governance

failures (Gladek & Black, 2020).

IMAGINING A NEW URBAN FU-

TURE
This has contributed to a fundamental
breakdown in how we connect to each
other, and how we connect to the natural
ecosystems on which we depend. Glob-
al urbanization trends show that cities
will not only house more humans but will
also require more land, resources, and
energy. Cities are powerfully positioned
to break the pattern of uncoordinated,
unregulated, and extractive linear econ-
omies that put us in this mess. They are
high-impact ‘leverage points’ (Meadows,
2012): collectively, cities around the
world are responsible for 75 per cent of
all resource consumption and 60-80 per
cent of CO, emissions (UNDP, 2015).

Transforming how we live in cities
has the potential not only to improve

the quality of life of the majority of the
planet's future urban population but
also to help bring our global economy
within planetary boundaries. Unlocking
this potential means we embrace a new
urban vision in which cities are additive,
integrated pieces of a connected global
ecosystem.

AVISION FOR 2050

Transforming towards a sustainable
urban future will require broad buy-in
across society. Building a positive vi-
sion can help sketch a desirable future
and encourage widespread participa-
tion (Folke et al., 2019). We believe that
providing a tangible and positive image
of what a city could look like in the future
can bring different groups together to
form the conditions and drive the actions
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to achieve it. The vision presented here
showcases a direction and a possi-

ble future in which every resident can
have agency in building their commu-
nity without causing a negative impact
elsewhere. Think of it as a compass, not
a map. We are not starting from scratch.
Instead, we leverage efforts that are
underway and are inspired by research
and thinkers and build on existing vision
and theories.

This vision also builds on our work at
Metabolic, in which we have reimagined
futures with sustainability leaders, gov-
ernments, urban designers, titans in the
construction sector, community mem-
bers rooted in their neighbourhoods,
and experts on critical urban systems,
including food, energy, and water.

Now, let us explore our own intercon-
nected urban future.

CONNECTED TO OUR PLANET

AND ALL SPECIES
Looking back from the year 2050, itis
surprising that so many humans once
thought that nature and the Earth were
things to be controlled, dominated,
and exploited. In the Western world,
such ideas might be traced all the way
back to Aristotle's hierarchy of beings
(Schouten, 2017). With the colonial ex-
pansion of European powers and the
rise of capitalism, nature was treated
as a commodity, and resources were
extracted for private consumption on a
new, planetary scale.

The results were disastrous. Global
climate change reached a crisis point
in the 2020s, sooner than many people
had anticipated (Rockstrém, 2020).
Ecosystems were collapsing. We saw
animal populations decline 68 per cent
between 1970 and 2016 (Almond et al.,
2020), and forests covered just 31 per
cent of global land area in 2020 (FAO
& UNEP, 2020). Decades of destroy-
ing habitats to cultivate oil palms, plant
soy for meat production, and build cities
ultimately created unlivable conditions
through climate change, pollution, and
overexploitation. Inequalities were ex-

acerbated as marginalized populations
inside and outside our cities were hit
hardest.

Today, in 2050, our relationship with
nature has changed drastically. We see
the health of other species and ecosys-
tems as equally important to our own.
Instead of putting humans on a pedestal
as masters of the universe, we recog-
nize how interconnected we are. We
deeply consider nonhuman perspec-
tives when building our urban habitats
(Forlano, 2016), including what other
species need to thrive. After all, we un-
derstand that the health of the ecosys-
tem underpins all human well-being.
This is not new, as we have always lived
in symbioses. Microorganisms in our
gut keep us healthy, fungi decompose
organic materials to create healthy fer-
tile soils, and insects pollinate our plants
and protect crops from pests. Today, we
appreciate and facilitate these rela-
tionships rather than ignore, destroy, or
commodify them.

What shifted our understanding of
how to live together with other spe-
cies and the planet? Our world woke
up to the fact that nature and cities
have never been, and could no longer
be thought of as, separate systems. As
Timothy Morton (2007) argues in Ecolo-
gy without Nature, we have collectively
scrapped the concept of ‘nature’, finally
realizing that we are in a co-dependent
relationship with the rest of the planet
and that our very well-being relies on it
(Schouten, 2017).

PRACTICING SYMBIOTIC STEW-
ARDSHIP

Today, in 2050, local and regional gov-
ernments act as active stewards of

the natural ecosystem. They constrain
urban sprawl, leaving space for local
ecosystems to thrive undisturbed. They
have enabled our neighbourhoods to
become constellations of habitats for
multiple diverse species, with butter-
fly gardens, beehives, food forests, and
wildflowers . Rows of identical orna-
mental trees no longer line our city
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streets. Now, a beautiful mix of native
plants and trees fills our neighbour-
hoods. We removed manicured grass-
lands or ‘grasphalts’, which were often
taken over by invasive populations of
ducks, rats, pigeons, and free-roaming
domestic cats at the cost of other spe-
cies (Loss et al., 2013).

RESTORING SPACE AND EQUILIB-
RIUM

We live in dense, compact cities that are
planned with the intrinsic understanding
that we as humans need a habitat just
as much as other species do. The local
footprint of cities has increased to 5 per
cent, including some of the local ecore-
gions, but the reliance on land beyond
the city limits has declined drastically.
When people travel on the light rail out
of the city, it is hard to pin down where
exactly along the route the city ends and
where nature begins.

Many efforts have been taken to mit-
igate the effects of climate change, but
the majority of our largest cities are still
located in deltas, subject to extreme
weather events and floods (Edmonds,
2020). We had to adapt to changing lo-
cal climate conditions and take them into
account when developing our neigh-
bourhoods. When inner-city rivers flood
during extreme weather events, natural
drainage channels guide the water out
of the city. We are armed with smart
planning and monitoring tools, but we
are mindful of limitations in our ability to
predict the future. Measures such as liv-
ing breakwaters (Moosavi, 2017), sand
motors (Luijendijk & Van Oudenhoven,
2019), and monitoring systems ensure
resilience across scale, from individual
houses up to entire regions.

Our municipalities rely on and work
with natural ecosystem interactions to
create well-being across cities. The tree
canopy draws carbon from the air, stor-
ing itin roots and providing shade for
the entire city (Lafortezza et al., 2018);
quality urban soils hold water and pro-
vide fertile ground for plant growth in
neighbourhoods (Solomon & Nevejan,
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2018). The integrated green spaces we
live in promote social cohesion for local
communities.

Today, we truly enjoy our shared
landscapes. Being closer to nature has
improved happiness and general public
health, resulting in a massive decline in
health care costs across the globe. It is
easy to visit our mountains, shrublands,
and forests, whether to hike, to swim,
or simply to be there. Living with other
species interconnectedly and allowing
space for heterogeneity of populations
has created the resilience we needed.

SHAPING INTERCONNECTED

COMMUNITIES
Looking back from the year 2050, it
seems strange that cities were once de-
signed and governed for profits instead
of the people and communities that
lived, worked, and played in them. In the
20th and early 21st centuries, thanks to
increasingly top-down urban planning
driven by private interests, it was almost
impossible to operate a city without
the investment of corporations through
financial models related to the value of
land and large operating contracts.

As aresult, everyday urban life suf-
fered from overlapping systemic issues.
Cities increasingly struggled under the
pressures of real estate speculation,
mass tourism, urban migration, and the
battle for space. The financialization of
large cities, driven by large-scale foreign
investments and developments, pushed
out traditional communities and left
impersonal spaces (Sassen, 2009). Fur-
thermore, we experienced the damaging
effects of an affordability crisis, an ex-
plosion of homelessness, and racialized
environmental injustice (Plumer et al.,
2020). Mass tourism, fuelled by Airbnb
and ridiculously cheap airfares (Chris-
tiano & Gonella, 2020), turned many
historic city centres into drinking holes.
Some cities felt more like theme parks
than places where people lived. Healthy
urban life had become accessible only to
the lucky few, leaving monotonous spa-
tial patterns fora homogenous popula-
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tion and many empty houses. Cities could
not continue to operate this way.

Today, our relationships with each oth-
er and our ways of living together have
been transformed. Cities are filled with
diverse, healthy, and interconnected
communities. Habitats spark creativity,
resilience, and interaction. Every person
can now afford to live happily in a city no
matter their age and demographic and
socioeconomic status, so our streets
are home to vibrant communities. This
vibrancy is fostered by factors including
accessible resources and health care, a
strong relation between residents and
their surroundings, and the collective
shaping of communities (Montgomery,
2013). We began to seriously ask our-
selves: Who is the city for? Who should
be able to live in the city? Who has a
voice in how the city is built and main-
tained? Although individualism used to
be the norm, we now go about our every-
day lives more collectively. Working to-
gether to provide for our core needs, care
for local resources, and cultivate indoor
and outdoor communal spaces gives us a
sense of place and a safe living environ-
ment. Unexpected encounters and com-
munal stewardship lead to new friend-
ships across generations.

NEWAPPROACH TO URBAN DE-
SIGN
Thanks to innovative governance and
ownership structures, communities
shape their local environments to reflect
their unique stories and specific needs,
as suggested by Richard Sennet (2017) in
Building and dwelling: Ethics for the city.
They are continuously evolving; removing
rigid planning rules led to an explosion of
diversity in cities. Where there were once
uniform central business districts that hid
the Earth beneath asphalt, we have now
cultivated living, thriving environments.
Bedrock, cacti, moss, and various types
of mushroom provide evidence of the
local habitat, reminding humans of the
city’s place in the world.

Each neighbourhood has a lively,
unique centre of its own, as proposed

in the 15-minute city (C40, 2022). New
landmarks combine traditional building
practices with experimental technologies
and materials such as timber. To cele-
brate heritage, we also reuse recogniza-
ble elements of demolished older build-
ings.

We also no longer individually own wifi
routers, laundry machines, or cars, and
instead we share these utilities and ser-
vices, and other necessary stuff. Our new
tight-knit communities can organize and
collaboratively build the social structures
that are at the basis of equitable distri-
bution of resources. Social relations are
important to building thriving communi-
ties, as Mark Granovetter (1973) argued
in The Strength of Weak Ties. Our social
cohesion enhances resilience to crises,
prevents gentrification, and has proven to
be the best remedy for loneliness and its
adverse health effects (Mineo, 2017).

The city government'’s role is now to
stimulate, enable, advise, and facilitate
communities in creating thriving environ-
ments. We make most of our decisions
at community level, for example, through
the kinds of participatory budgeting
programs that over 40 countries exper-
imented with in the early 21st century
(Cabannes & Lipietz, 2018). Ultimately,
we have given the right to the city back to
its residents. Our communities sit in the
driver’s seat, with support from devel-
opers, architects, the municipality, and
natural environment experts. Experimen-
tation with urban living labs and commu-
nity projects has taught us new modes
of governance and subsistence (Weber,
2019).

This transition to polycentric urban
development and planning has drastical-
ly changed where people need to go and
how they get there. Most cities banned
all cars from their inner boundaries as
early as 2025 (Araya, 2020). Roads were
transformed into forested corridors con-

necting neighbourhoods, with space for
zero-emission transportation.

This overhaul of the mobility system
to provide better public transport and
designated cycling and walking paths

Figure 1>
2021, Fall in Amsterdam.
‘Walking through the city |
already see the vision of the
future manifest’ (photograph by
Tamara Streefland).
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has improved both air quality and wa-
ter retention, along with the quality and
accessibility of public spaces. Dense,
walkable neighbourhoods promote an
active lifestyle and ensure access to
services (Nieuwenhuijsen, 2020) while
compounding the environmental bene-
fits of the compact city. Parks, elevated
promenades, and layered marketplaces
connect areas that used to be separat-
ed by train tracks and highways. The city
has become more equitable by removing
these invisible borders between wealthy
and marginalized areas.

This variation in our city’s texture lets
people change pace as they walk from
neighbourhood to neighbourhood, in-
creasing awareness of theirimmediate
environment (Simone, 2008). No longer
living in the fast lane and hurrying from
Ato B, people now pause, notice where
they are, and engage with fellow pedes-
trians.

NEW BALANCE OF HOW WE SPEND
OUR TIME

Today, we have a healthy and dynamic
balance between work and play. We find
connections and opportunities every-
where, starting with the community cen-
tre, the beating heart of each neighbour-
hood. This is where we gain skills, repair
our belongings, and sign up to become
stewards of the local vegetable garden.
Increased efficiency driven by automa-
tion has created more time for people to
participate in these activities at the com-
munity centre and for leisure and per-
sonal connection to nature. Itis easy to
lose track of time while we are checking
out a program at a neighbourhood hub or
weeding a pocket garden.

A nine-to-five job is a thing of the
past. We shortened the typical five-day
workweek, which freed up our time and
space, including unused offices that
have been retrofitted into affordable
housing. We think economic activities
should be designed for personal devel-
opment and be inclusive, and so should
the benefits.

Changing how we spend our time
working and living together in our cities
had to begin with how we educate and
care for our children. Today, schools
are exciting and engaging places that
emphasize skills for a resilient future,
encouraging children to cultivate strong
relationships with their surroundings
and care for it through place-based ed-
ucation programs (Zséka et al., 2013).
Children form close connections to their
food at schools and community gardens,
and they grow up knowing apples come
from trees, not plastic boxes. We value
and stimulate curiosity and creativity
through classes in subjects such as bio-
art and through apprenticeships with
local businesses, such as plumbers and
bakeries. In our cities, young people are
flourishing. They have access to various
fulfilling life pathways supported by col-
laborative programs between entrepre-
neurs, community organizations, munici-
palities, and universities. Learning about
the intricacies of natural ecosystems
by spending time with them, combined
and repairing skills, builds the compe-
tent and empathetic rebels we need in
this world: a new generation of global
citizens fit for a resilient future in the An-
thropocene.

NEW FORMS OF OWNERSHIP
Today, the models for ownership

and capitalization of resources have
changed. Municipal governments ac-
tively redistributed the existing housing
stock, and they now act as the gate-
keepers of affordability, creating the
conditions necessary for people to stay
in their communities. In addition, they
now support alternative models of own-
ership and user rights, such as cooper-
ative models and community land trusts
(Co-operate, 2021). Municipal govern-
ments aim to keep value and jobs tied to
their local and regional commons. Water,
energy sources, and even waste streams
are retained within urban regions and
communities through high-value circular
business models. This reduces environ-
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mental impacts and generates local
jobs while preventing the privatization
of these resources and leakage of value
to global multinationals.

Ownership and agency over urban
spaces and the process of creating
them proved crucial to creating such
successful, resilient, tight-knit commu-
nities. Today, everyone is empowered
to shape their own urban environments
and their own lives according to their
means, resources, cognitive and phys-
ical abilities, and of course, their desire.
As aresult, the city's social fabric has
been reshuffled, creating alively city
centre. We have let loose and brought
back serendipity in doing so.

RECONNECTING TO RESOURC-

ES: INTO SIGHT, INTO MIND
Itis hard to believe that just three dec-
ades ago, cities were massive resource
drains, fuelled by extensive supply
chains and virgin resources. Massive
infrastructure made the footprints of
cities extend far beyond their physical
presence, with pipes, wires, and roads
winding through the land to bring re-
sources in and take waste out (Brenner
& Katsikis, 2014). Perhaps most shock-
ing to us now in 2050 is that cities once
produced vast amounts of waste and
greenhouse gas emissions.

Today, our ways of connecting with
our resources and supply chains have
changed dramatically. The majority of
the world's largest cities won the race
to zero, launched in 2019 at the UNSG
climate summit, and reduced their foot-
print massively by adopting transparen-
cy as a core value in urban governance.

Globally, we have seen a massive
shift in diet thanks to the accessibility
of more diverse crops, the wide avail-
ability of meat replacements (Godfray,
2019), and our ability to live closer to
nature. The inner city has a lush food-
scape made of local food gardens,
rooftops, alternative spaces for food
production, and neighbourhood aqua-
ponic greenhouses. Crucial nutrients
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such as phosphorus and nitrogen cycle
endlessly. Automation, such as smart
sensors to optimize watering, maxi-
mizes the efficiency of our resource
use. We stopped using ancient water
sources from deep-lying aquifers that
would take centuries to restore, rec-
ognizing that not all water is a renewa-
ble resource. \We capture rainwater on
roofs, squares, and every other suitable
place. Did we really use drinking water
to flush our toilets? It seems unthinka-
ble today.

CIRCULAR ECONOMY IN THE
BUILT ENVIRONMENT

The built environment used to be the
largest source of waste globally (Zhang
etal., 2022). But we have moved away
from the traditional linear process of
development: initiate, design, build, use,
and demolish. In the race to zero, exist-
ing buildings were all retrofitted using
the principles of the circular economy
to become more energy efficient, which
dramatically cut the energy demand of
our built environment (Pomponi & Mon-
caster, 2017).

Today, circular economy principles
and design for carbon neutrality are
incorporated in all new buildings and
neighbourhoods. Construction materi-
als are reclaimed through urban mining,
and digital twin models predict and op-
timize resource use (Blok, 2017). Every
building produces renewable energy
whatever its function. Local smart grids
and batteries allow electricity to flow
where it is needed. We now obtain our
heating from multiple sources depend-
ing on the location, including residual
heat from data centers, surface water,
and geothermal heat.

Our buildings are now designed to
exist for centuries instead of decades,
with a human focus and built of sus-
tainable, biobased materials. These
buildings also help maintain a healthy
climate and urban environment: They
rarely exceed eight stories, and ap-
pearances vary in size and colour (Kyt-
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t4 et al., 2016). Wastewater treatment
plants and other infrastructure that used
to be tucked away are now visible, and
visitable, as parks or makerspaces.

COLLABORATION IN GOVERN-
ANCE
To sustain our thriving economies, our
innovation landscape is fuelled by
cross-sectoral collaboration in which
universities, local governments, civic
organizations, and entrepreneurs create
and implement innovative technologies.
Governments and municipalities take
an entrepreneurial stand to provide the
conditions enabling innovation to thrive,
and they play an active role in conven-
ing the right parties (Mazzucato, 2014).
The return of high-risk investment made
by governments benefits the public in-
frastructure such as schools and public
utilities at the foundation of our cities
as suggested by Mariana Mazzucato
(2018) in The Entrepreneurial State.
Value today is found in more than
just material and financial models. We
still measure our performance to inform
our decision-making by setting sci-
ence-based targets, but we use widely
different indicators from GDP, which
used to be the only metric that seemed
to matter. We find value in many more
things: ourimmediate surroundings,
having ownership and agency over our
resources, the number of disease-free
days, our family health and well-being,
access to diverse communities, learning
and what we can learn from each other,
and having the time available to enjoy
these things.

From Global to Local Economies

The neighbourhood plays a central role,
with each one having a different function
because of its unique characteristics.
Some neighbourhoods produce more
resources due to their post-industrial
nature, design, accessibility, or proximity
to natural resources. Others, such as the
centre of Amsterdam, use more due to
their higher densities and older building
stock. Residents have options for re-
source and ownership models, so every-
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one can contribute to closing resource ™
loops. Community infrastructures, such

as libraries, community centres, and

community farms, form a network of

resource centres throughout the city,

which are then linked to the larger facil-

ities. This network plays a crucial role in
transporting resources from peri-urban

areas into communities.

Our long, intransparent, wasteful
supply chains are no more. We now build
and maintain our cities with the resourc-
es available to us, and we value the eco-
systems that provide them. Our cities are
regenerative by design. Overall, we have
eliminated the very concept of waste,
and our circular economy cycles mate-
rials continuously at their highest value
(Velenturf et al., 2019).

Our relationship with materials has
also changed. Of course, we still have
stuff in our lives; we have just changed
the definition of what is new. Products
and consumer goods are now consid-
ered mere reconfigurations of materials
that can be used almost endlessly, if we
take good care of them.

The driving force behind these chang-
es is access to information. Our cities
are no longer black boxes; we have clear
insights into how resources flow through
the city, the urban metabolism of the city
(Athanassiadis, 2015). Via a dashboard,
each household accesses information to
better connect with available resourc-
es and theirimpacts. Whether we are
city officials, entrepreneurs, or family
members, we know what is available
for today’s dinner, how much water we
used last week, and the impacts of our
consumption, including emissions and
land use.

MOVING FORWARD
We have imagined a new urban future: A
future that connects the city to its sur-
roundings and its resources, humans to
wilderness and other species, and peo-
ple to other people within their commu-
nities: a future in which we are intercon-
nected.

But today, as 2022 draws to a close,
itis critical that we move faster. Given
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their massive ecological footprint and
impact on human well-being, cities must
operate within planetary boundaries.
German geographer and naturalist Alex-
ander von Humboldt realized this in the
1800s when he wrote about the long-
term effects of humankind'’s activities on
the environment. He criticized deforest-
ation, wasteful irrigation, and perhaps
most prophetically the ‘great masses of
steam and gas’ produced in industrial
centres.

With the disappointing commitments
from COP26 still fresh in our minds, it
becomes even more urgent that we do
whatever it takes to transition our global
economy to a fundamentally sustainable
state. However, aligning on this ‘what’
is the next crucial step. The knowledge

that the current urban model benefits
few and contributes to widespread harm,
and that cities will continue to grow ren-
ders systemic change vital and imper-
ative.

Finally, reading this vision, you might
also wonder how it fits your city. Perhaps
it does not. Agreeing on a single univer-
sal vision for cities is impossible; every
city’s context is different, as are the
needs of its people and other species.
We know that, and we encourage ur-
ban residents around the world to think
about what will work for them. That is ex-
actly what we hope to do with this vision.
We invite you to build on this vision, take
elements from it, and propose new vi- Note
sions. We hope our ideas ignite conver-

sations and most importantly, action. December 8a,b).
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According to German philosopher and historian Philipp Blom
(2020), humankind has arrived at a tipping point in history. We are
in the midst of a social transition, realizing that we no longer are
willing to believe in the narrative of the earth as an inexhaustible
resource that is ‘given’ to us, not only to inhabit but to rule.

CULTURE-NATURE
The associated assumption that humans
stand above nature and other species
no longer remains credible. We continue
to realize the negative impact of modern
life on nature and witness its multiple
adverse effects. In a new urban era, in-
stead of imposing our will on nature, we
will aim to cohabitate in harmony.

The city was historically a human
settlement that contrasted with yet de-
pended on a symbiotic relationship with
nature. The modern machine-like city
has not only separated itself from its for-

mer companion but engages in exploita-
tion of its resources while increasing
the human ecological footprint. Con-
sequently, the current models of urban
growth are devastating to planet earth.

Are we aware of the cost at which
urban life is made possible? Today, Bru-
no Latour’s (1991) argument that we
should align with nature and live within
the capacity of the planet is becoming
prevalent. Both human and nonhuman
interests, he argues, need considera-
tion. Latour emphasizes the importance
of balanced relationships of all living
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beings, not only human interests. In We
Have Never Been Modern (1991), Latour
addresses why the simplistic separa-
tion of nature and culture is problemat-
ic: ‘Here lies the entire modern paradox.
If we consider hybrids, we are dealing
only with mixtures of nature and culture;
if we consider the work of purification,
we confront a total separation between
nature and culture. It is the relation be-
tween these two tasks that | am seeking
to understand! (ibid., p. 30). To provide
an example, it is evident that highly ur-
banized environments can negatively
affect people's health, both physically
through poor air quality and noise pollu-
tion, for example, and psychologically by
causing stress. Conversely, the bene-
fits of contact with nature, which has
positive effects on health and reduces
stress, are evident (Sternberg, 2010).
The recent COVID-19 crisis has explicitly
proven the positive effects of access to
green spaces, resulting in the improved
well-being of urban dwellers (De Vries,
2021, October 4).

In the history of urban planning,
health has repeatedly been a key design
driver. Urban space, form, programme,
and infrastructure were employed to
reduce or prevent outbreaks of conta-
gious diseases. The aim of eliminating
the pollution of urban rivers, canals, and
waterways, which acted as open sewers,
slums of cramped alleys, courtyards with
no daylight access, and poor unventilat-
ed housing led to new urban planning in-
itiatives and codes in many cities world-
wide. In postwar European urbanism, the
modern and healthy city was designed
around the principles of light, air, and
space. The separation of urban activities
and functions became the blueprint for
city planning. Organized as a machine,
the modern city separated its functions
strictly and hygienically. Living, working,
recreation, and traffic did not infect each
other with the virus of inefficiency but
often lacked the fundamental capacity to
meet the desire of human life foridenti-
fication, well-being, and physical, emo-
tional, and spiritual needs.

CITY AS ORGANISM

By comparing the city to the human body,

the Greek architect Konstantinos Doxi-
adis (1968a) identified the true nature of
cities as an organism. Just like the hu-
man being, the city contains vital organs,
such as a heart at its centre. Similar to
the human body, to stay healthy, organs
can only sustain natural and limited
pressures to grow (ibid.).

In his text Ekistics: An Introduction
to the Science of Human Settlements
(1968b), Doxiadis observed that mod-
ern human settlements do not satisfy
the needs of their inhabitants. The root
problem, he concluded, was that the
living conditions in modern cities were
not in balance with human life needs,
as cities were growing too large, too
crowded, too noisy, and too damaging
to their natural environment: Historic
cities were simply not prepared for the
industrial growth of the nineteenth and
twentieth centuries. The old heart of the
city was not made for the huge increase
in inhabitants and buildings; the roads,
as the city's arteries, were too narrow
for modern transport and therefore
clogged and caused a state of urban
cardiac arrest. Doxiadis (ibid.) criticizes
how modernist city planners neglect-
ed adequate provision for natural urban
growth and change, which has had
adverse effects on the health of the city
and its vital functions. In contrast to the
analogy of the single human body, Dox-
iadis (ibid.) adds to the equation a city
with multiple hearts that does not rely on
one but many centres and is thus able to
resiliently adapt to dynamic shifts. The
failure of one of the individual centres
would not affect the survival of the entire
population.

The recent COVID-19 pandemic
raised the obvious question what its
lasting impact would be on the city, and
what we can anticipate for possible ur-
ban futures. Is COVID-19 here to stay,
and will it shape our future cities? Two
phenomena are relevant:

First, during the recent pandemic, the
quality and importance of the natural
environment and the outdoors became
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evident, especially for city dwellers, for
health, well-being, and happiness. Sec-
ond, several unexpected effects caused
by lockdowns, travel bans, and remote
work also became evident: Air pollution
and noise emission abruptly declined,
with mobility coming to a momentary
standstill. Nature, which had previ-
ously been pushed out of cities, used
the opportunity to re-occupy niches of
abandoned buildings, infrastructure,
and public spaces in manifold forms.
Flowers and plants bloomed from the
cracks between the paving slabs, and
wild animals started to search for food
in abandoned streets. Caused by the
absence of humans, for a short period,
nature found its way into human territo-
ry uninterrupted. We can only imagine
what effects a prolongation of this return
would have meant: beautiful indeed, but
also estranging human inhabitants from
their inherent habitat.

‘enhance the
iveness that cities

s a prelerred hahitat
lor humans and other living
yeings (o endure and evolve,

b

With lockdowns hopefully a thing of
the past and human domination of cit-
ies having returned, it is a good time to
reflect on whether and how urban co-
habitation of humans and nature could
be beneficial for future life in cities. Can
cities have a positive impact on the en-
vironment instead of exploiting it? Is na-
ture’s resilience a reason for hope (Goo-
dall, 2022) that damage formerly caused
by civilization can be undone? Can city
dwellers benefit from nature-induced
higher levels of well-being, and is it safe
to say that therefore urban societies
need to include nature?

CITY OF HEALTH
Walking through empty streets in Am-
sterdam during the lockdown triggered
my imagination of novel built environ-
ments contributing to human health and
how these could be realized: Can the
urban environment be as conducive to
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health as wholesome nutrition, activ-

ity, in case of iliness as medicine, orin
prevention of disease as vaccines (Van
Acker, 2020, April 15)? Today, the design
of cities merely reflects certain aspects
of our environmental context and con-
ditions, such as culture, socioeconomic
structures, and technology. Health and
well-being are often neglected. Faced
with the staggering fragility of our eco-
system and potential threats to our own
survival, it is time to embrace superhos-
pitality, which can contribute to both
urban health and sustainability: To ex-
change human domination, exploitation,
and hostility for symbiosis, care, and
unity. The symbiotic integration of nature
into cities offers great opportunities to
contribute positively to environmental
impact. Due to the concentration of city
areas, nature can be preserved out-

side of dense cities, avoiding periphery
sprawl, but nature can also be preserved
within: in compact cities, walkability and
bikeability enable outdoor activity. At
the same time, the allocation of space for
urban nature to flourish allows carbon
capture and reduces the risks of extreme
heat, flooding, and other climate impacts
(IPCC, 2021). It positively contributes

to diverse living conditions, welcom-

ing all the city's living inhabitants (WEF,
2021, September 2). Furthermore, the
use of biobased building materials al-
lows the built environment to become
regenerative: Sprawl and congestion is
reduced alongside waste, pollution, and
emissions. This is beneficial for urban
well-being, sustainability, and resilience.
As of today, urban trees store about 7.4
billion tonnes of carbon and sequester
about 270 million tonnes of carbon every
year (IPCC, 2021). What if this amount
could be substantially increased or sup-
ported with the additional inclusion of
diverse species of urban living beings?

LICHEN
Looking at the building level, the mate-
riality of the facade plays a crucial role
in the integration of nature into the built
environment. When building began with
humanity seeking shelter, protection,

and warmth, cladding became its prima-
ry component. Accordingly, covering is
the antecedent of building structure and
the oldest architectural detail. Original-
ly it was made of animal skins or textile
products. ‘Man is clad in skin, the tree

in bark’ (Loos, 1897, p. 62). What the fa-
cade is to a building is what the skin is to
a human and the bark is to a tree.

Whereas nature has the capacity to
respond and adapt to a changing con-
text of environmental conditions and
phenomena over time, the built environ-
ment is rather static. Building materi-
als rarely have the ability for significant
adaptation. What if we could create
buildings that would return to nature in
the same way as Loos's skin cladding
(1897)? What if buildings could adapt to
environmental conditions just as living
organisms do? What if building compo-
nents could be made of living materials,
actively contributing to the metabolism
of urban ecosystems, of symbiotic city
life, or even living architecture?

In an ongoing research project of
Urban Echoes, which investigates the
potential of living architecture and ma-
terials, lichen was recognized as a com-
ponent to bring together building and
nature: ‘Alichen is not a single organ-
ism. Rather, it is a symbiosis between
different organisms—a fungus and an
alga or cyanobacterium’ (Anbg, 2022).
Lichen is neither plant nor animal. Wide-
ly spread over the planet, it lives among
fungi species in a mutualistic relation-
ship: Living, breathing, growing, and
reproducing in complex but mutually
beneficial relationships of organisms.
Algae and bacteria produce nutrition
through photosynthesis. In return, the
fungus provides protection and struc-
ture and collects moisture and nutrients.
In a symbiotic relation, the alga and the
fungus enable both their individual and
collective growth, which each organism
alone would not be able to provide. A
lichen constantly releases oxygen. That
makes it a welcome cohabitant in cit-
ies. Allowing it to cover large surfaces
of facades and other building surfaces
would enable large amounts of oxygen
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to be produced, which could have a pos-
itive impact on environmental quality in
cities. It is the quality of this lichen that
inspires. It not only addresses symbiotic
cohabitation but provides a capacity to
be regenerative and resilient to environ-
mental change.

What if a living building skin supports
the natural evolution of cities? What if
one of the oldest living organisms could
become a new building material for the
creation of truly biophilic future cities?

SYMBIOSIS NOT OPPOSITION
Symbiotic natural growth would become
avital source of heightened urban resil-
ience. The integration of nature would
enhance the attractiveness that cities
have as a preferred habitat for humans
and other living beings to endure and
evolve.

To reverse the loss of biodiversity
caused by increasing urbanization, cities
must allow the integration of nature and
the dedicated space it needs. The re-
turn of nature to abandoned city centres
during the COVID-19 lockdowns, as de-
scribed above, has illustrated that even
short-term changes in human behaviour
have remarkable effects on our highly ur-
banized planet. We have witnessed that
little is needed to allow cities to become
greener and nature to flourish: Anecdo-
tal evidence of a reindeer walking the
streets of Tokyo (Singh, 2020, March
22) and the canals of Venice becoming
so clean that one could see fish swim-
ming (Jacobo, 2020, March 18) reminds
us how resilient nature is to overcoming
temporary human confinement, sup-
pression, and exploitation. The oppor-
tunity emerges for diverse life in cities
not only to coexist but to symbiotically

cohabitate. Urban nature provides su-
perhospitality as inclusive ecosystems
for humans and diverse animal and plant
species. Not only will this introduce a
mutually beneficial interaction between
humans and the built and natural en-
vironment; it will also help restore the
balance between nature and culture. It
will have a positive impact on the planet
and create mesmerizing beauty. Envi-
ronmental design will become both a
discipline and paradigm for the creation
of novel and inclusive cities.

At a time when cities are densify-
ing and the pressure on public space
is increasing, claiming more space for
nature in the city seems a challenging
idea. However, the recent pandemic has
shown how creating space that inte-
grates nature into the city and intro-
ducing safe habitats for both humans
and other species helps structure the
reconception of our built environment,
architecture, and cities. Our built envi-
ronment must be reshaped to enable the
symbiosis of culture and nature. Cities
must become a living garden to be nur-
tured rather than planned, reconnect-
ing biodiversity and cultural diversity for
human and natural habitation. The city is
structured by life-cycles and not by the
array of built objects. Cities that flourish
like gardens in many dimensions enable
environmental restoration while giving
humans a sense of care and belonging
instead of material ownership and dom-
inance.

The future of the city is in symbiosis,
not in opposition. Superhospitality, the
symbiotic cohabitation of both humans
and nature, is the blueprint of future cit-
ies that welcome all living beings.
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The Intergovernmental Panel on Climate Change’s report for 2022
highlights the urgency to drastically reduce carbon emissions to
avoid immanent and irreversible damage (IPCC, 2022). This re-

quires us to rethink the way we plan, manage, and live in cities
(C40 et al., 2019).

Figure1 » p.87

At the same time, the economic after-
math of the pandemic has triggered

the largest global recovery project. The
European Green Deal and the post-Cov-
id recovery and resilience funds have
mobilized significant sums of money for
the sustainable recovery path of the EU
member states, often directly related

to the decarbonization of the econo-
my, the decoupling of carbon from the
economic activities and the develop-
ment of a circular post fossil economy
(European Commission 2019; 2020a).
The policies introduced in 2018 by the
EU Action Plan for Financing Sustain-

able Growth, including the Sustainable
Finance Disclosure Regulation and the
EU Taxonomy, have created an impor-
tant shift across all sectors towards
providing more transparency on the
sustainability performance of invest-
ments and considering sustainability
as arisk factor in investment decisions
(European Commission, 2020b). Ad-
ditionally, the framework of the Task-
force for Climate Related Disclosures
(TCFD) is becoming mandatory in more
countries such as the UK and Canada
and is likely to be adopted in the EU in
the near future (TCFD, 2021). All these
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policies point at the need to address and
quantify the risks related to the tran-
sition to a zero-carbon economy and
provide transparency and information

to investors and the public. In the real
estate sector, transactions and invest-
ments are increasingly being linked to
the decarbonization performance of the
assets, which need to demonstrate how
they are aligned with the national targets
(CRREM, 2022). The current energy
crisis related to oil and gas embargoes
triggered by the Russian invasion of
Ukraine offers the opportunity to accel-
erate a transition into a postfossil future
even further.

ATOTAL VALUE APPROACH
Current architecture, engineering, and
construction practice is producing a
value gap in which the investments that
are being made do not represent best
total value in a holistic valuation of as-
sets. We need to make this wider value
visible, include it across public and
private sector decision-making crite-
ria, and de-risk investments. Looking at
projects that adhere to the pre-Covid,
fossil status quo neglects an opportuni-
ty for value creation and fails to address
global problems adequately. We have an
opportunity to close the value gap and
drive real change at scale. The solution
lies in using ‘total value’ approaches to
enable the capture of wider value in all
our investments in both public and pri-
vate sectors (Arup, 2020). Total value
considers the combination of financial,
economic, social, and natural value:

¢ Financial value is the value to investors:

profit, essentially the net present value
of future cash flows arising.

* Economic value is the value to the pub-

lic purse: value for money, essentially

the benefit-cost ratio.

Social value is the value to society: the

benefits accruing to stakeholders, lo-

cal communities, and end users.

* Natural value is the value to the en-
vironment: the benefits accruing to
environmental assets and their stocks
and flows.

THE NECESSITY OF CIRCULAR
ECONOMIES
One answer to the decarbonization chal-
lenge is to move from the current unsus-
tainable linear economy and the damage
it creates to our ecosystems towards a
more restorative, circular economy. A
circular economy follows a new mod-
el of production and consumption and
is guided by three principles, driven by
design:
* Eliminate waste and pollution.
* Circulate products and materials at
their highest value.
* Regenerate nature.
This needs to be underpinned by a tran-
sition to renewable energy and materials.
A circular economy decouples eco-
nomic activity from the consumption of
finite resources. We have developed a
Circular Buildings Toolkit with the Ellen
MacArthur Foundation (Ellen MacAr-
thur Foundation & Arup, 2022). Itis a
resilient system that is good for business,
people, and the environment.

THE CONCEPT OF DECARBON-
IZATION OF THE REAL ESTATE
SECTOR AND CITIES

The limited possibilities to offset carbon
emissions and the rising commitments
and therefore demand for carbon credits
have caused a rapid rise in carbon prices.
Any asset with fossil footprint, includ-
ing practically all the built stock, there-
fore has a growing carbon and financial
liability. The moment that these liabilities
outweigh the income they generate is
called ‘stranding’.

The concept of stranding is borrowed
from banking and finance. It refers to
investments that cannot be recovered
after a specific momentin time. If a
company cannot change its econom-
ic revenue model but factors such as
costs, taxes, and changes in customer
behaviour increase, it will not be able to
generate profit from it at a certain time
in the future. The company performance
and the adjustment to the stranding risk
can be modelled. It is therefore possible
to predict the time and the rising costs of
stranding.
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By applying this concept to assets
such as buildings and infrastructure, and
by extension to cities, we can predict the
stranding moment and advise clients
and cities on how to act now.

CARBON RISK IMPACT SCREEN-

ING OF PORTFOLIOS
To do so, we developed the Carbon Risk
Impact Screening of Portfolios (CRISP)
tool (Arup 2022). It allows us to screen
and visualize the stranding risk for real
estate assets of emitting more carbon
than allowed by the national climate neu-
trality commitments. With this informa-
tion, we can advise how to counter the
stranding risk strategically, for instance
by retrofitting assets with non-fossil en-
ergy systems, upgrading the thermal en-
velope, and adopting sustainable man-
agement strategies. These assets then
become future-proofed because their
performance can be tracked against the
sectoral and national targets for decar-
bonization, an obligation written into EU
climate law in 2021 (European Commis-
sion, 2021). CRISP can be applied to
private and public assets. While using
CRISP with clients across Europe, we
see a growing demand to assess the
impact of buildings on topics such as
climate resilience, health and well-be-
ing, financial value, decarbonization of
mobility systems, infrastructural assets
from direct heating and direct cooling to
water and drainage, nature-based solu-
tions, and so-called ‘scope 3’ resources
stemming from third parties operating
on the assets.

DECARBONIZATION

OF CITIES
Our aim is to extend the CRISP tool to
the city scale in the near future. Euro-
pean cities are mostly built and have
strong potential to improve their carbon
emission contribution. Currently, the
material usage, energy, and emissions
of cities are assessed from average fig-
ures for large administrative boundaries
(Von Richthofen et al., 2017; Aydt et. al.,
2022). This hinders targeted interven-
tions and the strategic implementation

C/lapler 3—Urban Decarbonizai
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of proven remedies. For this end, we

will use Artificial Intelligence systems
to automatically formulate programme
and usage profiles mapped across large
building datasets at the urban scale.
Such an approach has been explored by
Shi et al. for the domain of urban build-
ing energy modelling, which requires
similar input data (Shi et al., 2021). Data
and digital twin technologies are being
explored to assist urban policy formu-
lation (Quek et al., 2021). The ability to
assess the decarbonization potential of
urban assets would allow city makers to
see precisely where buildings are at risk
of stranding, what level of investment is
needed to decarbonize them, what poli-
cy measures are effective, and why.

We described the paradigm shift in
EU legislation to link economic recov-
ery to decarbonization. European cities
hold a large potential for retrofitting in a
transition towards net-zero emissions.
Embracing sustainability means fully
engaging with circular economy oppor-
tunities and monitoring the decarboniza-
tion process. For this end, Arup and the
Ellen MacArthur Foundation, C40 cities,
anumber of academic partners, and
clients have developed the total value
approach, the Circular Buildings Toolkit
and the CRISP tools. We have sketched
how to scale these approaches from
buildings and portfolios to cities and
communities.

Our vision for the ‘next normal’ is
a future in which carbon is a curren-
cy, net-zero emissions a goal, and data
insights help us distribute recovery
funds fairly and efficiently. We can see
a circular economy emerging from the
pandemic crisis. This has wide-rang-
ing implications for the built environ-
ment, the economy, and our society at
large. We see three major geopolitical
shifts emerging from the current crises:
The climate crisis is gradually turning
into climate action, post-Covid recovery
funding is linked to sustainable solutions,
and the energy crisis triggered by the
Russian invasion of Ukraine and subse-
quent embargo on fossil fuels all foster
circularity and sustainability across all
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Figure 2
The Circular Buildings Toolkit
is a framework that presents
strategies and case studies, of-
fers tools and workshops, and
allows these to be combined
for specific projects that can be
shared again (diagram by Arup,
2022).

Figure 3
Principles of the Carbon Risk
Impact Screening of Portfolios
(CRISP) tool for identifying as-
sets at risk of stranding and for
monitoring the progress of low-
ering their carbon emissions
(diagram by Arup, 2022).
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Figure 4
Carbon Risk Impact Screening
of Portfolios (CRISP) tool
dashboard interface (diagram
by Arup, 2022).

Figure 5
Automatically formulated
programme profiles mapped
across Singapore as data input
for detailed urban building
energy modelling (diagram
by Shi et al., 2021).
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Our health is shaped by the environment we live in, both natural
and built. Our built environment covers all of the physical struc-
tures engineered and designed by people: the places in which peo-
ple live, work and socialize and routes of transportation.

THE IMPORTANCE OF THE BUILT
ENVIRONMENT TO HEALTH AND
WELL-BEING

These interconnected factors impact
many determinants of health. Accord-
ing to the World Health Organisation,
'Health is a state of complete physi-
cal, mental and social well-being and
not merely the absence of disease or
infirmity’ (World Health Organization,
2021a). Factors such as population den-
sity, access to water, and recreational
facilities are critical in minimizing the
transmission of disease and encourag-
ing healthy behaviour. These shape the
social, economic, and environmental
conditions that are critical for health

and well-being (Glasgow Centre for
Population Health, 2013).

A BRIEF HISTORICAL
PERSPECTIVE

Throughout recorded history, whenev-
er people have lived in close proximi-

ty, they have encountered outbreaks of
communicable diseases. From smallpox
and typhoid in Roman times to bubonic
plague in mediaeval Europe, to cholera
in 19th-century Europe, wherever large
groups of people live, infectious diseas-
es have found a home. Roman sewage
and aqueduct systems were thus re-
quired by law to improve sanitation and
minimize the spread of diseases, with
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Roman baths symbolizing the ‘great hy-
giene of Rome’ (Karabatos et al., 2021).

During the industrial revolution, dis-
eases such as cholera and frequent
outbreaks of diarrheal diseases and
tuberculosis were the key public health
threats, with unsanitary environments
and overcrowding being key contribu-
tors to the spread of diseases and epi-
demics, resulting in significantly lower
life expectancy (Frumkin, 2021).

The early 20th century saw housing
reforms with improvements through
better sewage systems, and minimum
distances between toxin-producing fac-
tories and residential areas. By the mid-
20th century, there was more focus on
individual behaviours, such as smoking
cessation, and industrial reform, such
as the removal of lead from paint, than
on larger planning issues. Key health
concerns focussed on chronic diseas-
es, rather than infectious diseases, and
the built environment was implicated in
the exposure of people to pollution and
toxins that impact cardiovascular and
respiratory diseases (Pinter-Wollman
etal., 2018).

In recent times, most aspects of the
built environment have been positively
impacted by regulation and legislative
decisions, with evidence showing that
access to parks and green areas can en-
courage an increase in physical activi-
ties, resulting in a positive impact on dis-
eases such as depression, mental health,
and obesity. More recently, the COV-
ID-19 pandemic, associated lockdowns,
and public health strategies across the
world have reemphasized the important
link between population health and the
built environment.

CHALLENGES ASSOCIATED
WITH THE BUILT ENVIRONMENT
AND OUR HEALTH

MANAGING COMPLEXITY

The subjectivity associated with the built
environment can sometimes present
challenges to selecting the best strat-
egies in planning design. Furthermore,
strategies that work well in one setting
do not necessarily transfer well to oth-

er settings. However, there is increas-
ing evidence that health-related policy
changes to the built environment can
have significant effects across the popu-
lation. Those responsible for design and
planning the built environment continue
to play important roles in shaping pop-
ulation health. Public health specialists
can also help with inclusive innovation
and design approaches to ensure that
we have environments that consider the
diverse population needs.

EXTERNAL FACTORS: CLIMATE, AIR
QUALITY, NOISE

With more people now living in cities
and towns than ever before, urban pop-
ulations are particularly exposed, and
negative health impacts are likely to
increase due to climate change, with
many implications for health outcomes.
Arecent review (Ebi et al., 2021) showed
that extreme weather and climate events,
such as heat waves, cyclones, wildfires,
and floods, continue to cause signif-
icant human morbidity and mortality,
and adversely affect mental health and
well-being. The US National Center for
Environmental Health also highlighted
several ways in which climate change
impacts human health; examples include
changes in vector ecology causing dis-
eases such as malaria, dengue fever, and
Lyme disease. The impact of low-quality
water and food can include cholera and
malnutrition. Environmental degrada-
tion can cause undesired migration, civil
conflict, and other mental health impacts
(Centers for Disease Control and Pre-
vention, 2022). Extreme heat is implicat-
ed in cardiovascular diseases and death,
and severe weather injuries have been
shown to deteriorate mental health and
cause fatalities.

Epidemiological studies have shown
numerous adverse health consequences
associated with both short- and long-
term exposure to air pollutants (Chen
& Kan, 2008). Air pollutants can be re-
leased from both the built environment
and natural resources, and transporta-
tion, industrial processes, farming, and
energy generation can negatively impact
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air quality; sympathetic planning of the
built environment can help to minimize
the impact of such activities.

Noise from road traffic, aircraft, and
railways has been demonstrated to rep-
resent a cardiovascular risk factor. Ex-
cessive noise causes sleep deprivation
and high stress and negatively impacts
mental health, especially for parents of
young children and ageing residents,
and has become a considerable health
risk in highly populated areas. Road traf-
fic noise exposure has been connected
with cardiovascular diseases such as
arterial hypertension, myocardial infarc-
tion, and stroke (Miinzel et al., 2018), and
aircraft noise exposure at night can in-
duce coronary artery disease.

INTERNAL FACTORS: HOUSING,
BUILDING, NEIGHBOURHOOD,
GREEN SPACE
Most people spend around 90% of time
indoors, with a high proportion of time
spent within the home environment (Kle-
peis et al., 2001). Many factors within the
home environment can affect mental and
physical health: damp, infestation, noise,
lighting, housing tenure, and design.
Indoor air quality ‘refers to the qual-
ity of the airin a home, school, office, or
other building environment’ (United
States Environmental Protection Agen-
cy, 2021)The pollutants within these
environments include smoke, combus-
tion, mould, pesticides, and volatile
organic compounds from products and
materials. Damp and poor air quali-
ty are linked to increased symptoms of
asthma in children. Accidents remain a
major cause of death in poorly designed
buildings, especially among children,
and overcrowding can exacerbate the
occurrence of accidents. Indoor heating,
tobacco smoking, asbestos, and organ-
ic compound cooking pollutants have
been implicated in respiratory diseas-
es with harmful effects on lung function,
increased asthma, increased respiratory
and cardiovascular hospital admissions,
and mortality. There is also increasing
evidence of reduced fecundability, lung
cancer, and stroke. Fertility researchers

examining factors associated with the
built environment have found that peo-
ple who live in socioeconomically de-
prived neighbourhoods, are less likely to
conceive, than those living in neighbour-
hoods with more resources (Willis et al.,
2022; Grace et al., 2022) with residence
negatively impacting reproductive inten-
tions (Grace et al., 2022).

Inclusive design of neighbourhoods
and urban green spaces, including parks,
playgrounds, and residential greenery,
can encourage healthy active lifestyles,
improve well-being, and reduce mor-
bidity and mortality through relaxation,
stress reduction, and social cohesion
(Hunter et al., 2019). Careful design of
green spaces in urban settings can also
help address population health issues
related to obesity, respiratory and cardi-
ometabolic diseases, and mental health
and well-being.

THE IMPACT OF COVID-19 ON

THE BUILT ENVIRONMENT
As the COVID-19 pandemic caused
widespread panic during the first half of
2020, the demand for all forms of travel
plunged, and the traffic on our urban
streets was drastically reduced. COV-
ID-19 pandemic recommendations from
WHO included maintaining physical
distance, avoiding crowded areas, venti-
lating indoor locations, and encouraging
citizens to spend more time outdoors.
Ventilation was reported as crucial,
and people were encouraged to open
windows when indoors to increase the
proportion of outdoor air (World Health
Organization, 2021b).

COVID-19 also drove a substantial
shift to working from home, bringing
more focus to health and safety within
the home working environment. Most
populations, when confined to their
homes under lockdown restrictions,
longed for fresh air and exercise, but
standard pavements were either too
crowded or too narrow to permit pe-
destrians to maintain the recommended
government social distancing require-
ments. In response, many cities blocked
off roads to traffic and dedicated these
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to pedestrians and cyclists. During this
period of lockdowns and restrictions,
our understanding of the importance of
our environment to our physical health
and mental well-being increased sig-
nificantly.. This has resulted in people
wanting to make informed decisions
about where to live and work, with an
increased desire to live in healthier en-
vironments (Frumkin, 2021).
According to the European Environ-
ment Agency (The European Environ-
ment Agency, 2022) the COVID-19
lockdowns may have some direct,
short-term, positive impacts on our en-
vironment. Examples include improve-
ments to greenhouse gas emissions
and air quality, especially in highly
polluted cities, as well as lower levels
of noise and traffic pollution. However,
some of the negative consequences on
the environment include more plas-
tics and waste due to global demand
for personal protective equipment.
The impact of social inequalities was
also more evident, as poorer people
are more likely to live in poor-quality,
overcrowded spaces, reducing their
ability to comply with social distance
recommendations and increasing the
risk of disease transmission. Poten-
tial long-term implications include in-
creased working from home, reconfig-
ured streets, changes to how we travel,
increased demand for parks and green
areas, and a marked exodus from urban
areas (Mahima et al., 2022) all these
require corresponding changes to the
way we have approached the built envi-
ronment from a health perspective.

OPPORTUNITIES FOR IM-
PROVEMENT FROM A POPULA-
TION HEALTH PERSPECTIVE

According to the WHO (2017), the most
promising intervention approaches
include park-based interventions com-
bined with social promotion activities
and greening interventions such as
street trees, greening vacant lots, and
green infrastructure for water manage-
ment. Some indoor pollutants can be

controlled at the source or reduced by
filtration and ventilation.

Healthy Streets (Healthy Streets,
2022), ‘a set of ten evidence-based as-
pects of the human experience of being
on streets’ was developed through re-
search into the ways that cities, towns,
and street environments impact on
our health and well-being. The Healthy
Streets Indicators describe the impor-
tant factors for ensuring streets are
healthy, welcoming, and accessible
for all people. Evidence (Pineo, 2020)
suggests that overheating can be re-
duced through green infrastructure
such as parks, green roofs, walls, and
more green spaces in cities. Early en-
gagement of the local community can
help assess needs and requirements.
Inclusive innovation approaches can
provide positive outcomes through the
involvement of multidisciplinary teams
for design, planning, and management
and targeted intervention to specific
underrepresented groups such as chil-
dren, the elderly, and diverse cultural
backgrounds.

Many health risks arising from
climate, air quality, noise, and traf-
fic can be mitigated through building
climate-resilient health systems with
improved risk reduction, preparation,
response, and recovery. Vulnerability
and adaptation assessments should be
conducted, and health system adap-
tation plans should be developed to
help identify priority actions to effec-
tively limit risks. The US Environmen-
tal Protection Agency (2022) provides
five strategies for combating climate
change impact on the health of the pop-
ulation, summarized as follows: ‘a) An-
ticipate Climate Impacts and Assessing
Vulnerabilities; b) Project the Disease
Burden; c) Assess Public Health Inter-
ventions; d) Develop and Implement
a Climate and Health Adaptation Plan
and e) Evaluate Impact and Improve
Quality of Activities.'

The law remains a crucial tool in
creating a built environment that puts
the health of the population at its core
through regulations designed and en-
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forced by planning boards and gov-
ernment administrative departments.
(Perdue et al., 2003) highlight five main
legal avenues for affecting the built
environment: ‘i) environmental regula-
tion to reduce toxic emissions; ii) zoning
ordinances that designate an area for a
specific use and related developmental
requirements; iii) building and housing
codes that set standards for structures;
iv) taxing to encourage or discourage
activities or behaviours; v) and spend-
ing to provide resources for projects that
enhance the built environment.

Finally, although the COVID-19 pan-
demic caused significant destruction
globally, it resulted in significant chang-
es to our approach to the built environ-
ment, from the scale of buildings to the
entire cities (Frumkin, 2021). It provided
an unprecedented opportunity to review
the way we approach the built environ-
ment and its impact on our health, ulti-
mately highlighting ways to implement
disease prevention strategies through
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Chapter 5—Tuture Cities
Healthcare Ecosystems:
Digitally Enabling Hybrid
Care Models across Physical

and Virtual Environments
Nirit Putievsky Pilosof, Eivor Oborn,

and Michael Barrett

The dramatic growth of digital health during COVID has accel-
erated opportunities to transform how healthcare is provided
and where it is delivered. Emerging digital technologies, in-
cluding remote patient monitoring, telehealth, and Al-based
predictive diagnostics, have boosted the shift towards hospi-
tal-at-home services that can be scaled for improved service
provisioning (Oborn et al., 2020).
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INTRODUCTION: TOWARDS DIGI- virtual spaces, is transforming the con-

TALLY ENABLED HEALTHCARE
ECOSYSTEMS

Recent estimates are that, by 2025,

up to $265 billion worth of care servic-
es, representing up to 25 per cent of the
~ total cost of care, for Medicare fee-for-
service (FFS) and Medicare Advantage
't (MA) beneficiaries in the US could shift
from traditional facilities to the home

" (Bestsennyy et al., 2022). The shift of
healthcare services from the hospital to
the home and the community, enhanced
by remote care integrating physical and

cept of a hospital into a digitally enabled
healthcare ecosystem (Figure 1).

The hospital, envisioned as a ‘House
for the Sick), is gradually developing into
a ‘City of Health' incorporating health
promotion, continuity of care, and med-
ical treatment. Hippocrates’ vision that
The function of protecting and develop-
ing health must rank even above that of
restoring it when it is impaired’ (Adams,
1981) is revisited by the development of
digital technologies supporting health
and care across the built environment.
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The new model of the healthcare eco-
system is shifting the paradigm away
from providing care in a medical facil-
ity, a building with a physical location,
dominated by an in-person meeting at
a specific time. The healthcare ecosys-
tem promotes health and care in diverse
locations, both physical and virtual, in
synchronous or asynchronous meetings,
moving beyond the limitations of place
and time. This paradigm shift requires
adjustments in processes, regulations,
reimbursements, business models, and
collaboration initiatives from all the stake-
holders involved in the healthcare eco-
system (Li et al., 2021; Oborn et al., 2021;
Pilosof et al., 2021b; Wiedner et al., 2017).
Studies show the potential for new
models of care across the healthcare
ecosystem. Home hospitalization, for
example, can reduce costs, health care
use, and readmissions, while increasing
physical activity compared with conven-
tional hospital care (Levine et al., 2020).
Beneficial mechanisms include continuity
of care, the power and familiarity of the
home, and streamlined logistics. Patients
who decline home hospital care most
often lack social support at home and
cite safety and the ease of remaining in
the hospital as the main reasons for their
decision (Levine, et al., 2021). Optimizing
home hospital for diverse patients and
their clinicians needs to facilitate better
informed discussions of the risks, ben-
efits, and alternative service pathways
from the traditional hospital (Levine, Paz,
etal., 2021). The challenge is to com-
pare and contrast different situations of
care and to allow increased flexibility in
selecting across various models of care.
For this purpose, the system should strive
to provide the right balance between
hospital, community, and home care and
between in-person and remote care, as
complementary hybrid models and not a
replacement of one service by the other.

HYPOTHESIS: NEW HYBRID
MODELS OF CARE
The transformation of hospitals towards
a healthcare ecosystem accelerated
through increased adoption of digital

technologies during the COVID-19 pan-
demic. The pandemic highlighted the
shortcomings of existing hospital facili-
ties and enhanced the growth of digi-

tal health and remote care. The shift of
healthcare services from the hospital to
the home and the community, supported
by remote care technologies and com-
munity-based services, led to new hybrid
models of care integrating physical and
virtual environments. Reinforced by the
diverse stakeholders of the healthcare
ecosystem, hybrid models of physical and
virtual care hold the potential to enhance
the flexibility of healthcare systems and
provide personalized services for pa-
tients, families, and caregivers.

CASE STUDY: SHEBA BEYOND

VIRTUAL MEDICAL CENTRE
Sheba Medical Center (MC) in Israel,
with its ARC Innovation Centre, acceler-
ated the use of telemedicine technologies
for remote care for inpatient and outpa-
tient care during the COVID-19 crisis.
The hospital developed new models of
care, including inpatient telemedicine to
treat COVID-19 patients remotely within
the hospital intensive care unit, internal
medicine unit, and acute psychiatric unit
to prevent contamination and reserve
protective equipment (Oborn et al., 2021;
Pilosof et al., 2021a, 2021b). The first
virtual hospital in Israel, Sheba BEYOND,
launched in 2021, extended this model,
and developed hybrid programs for home
hospitalization. The programs led to the
design of medical units with physical and
virtual beds, which allowed for inpatient
hospital-care with remote home-care
based on patients’ medical conditions
and personal preferences. We see these
developments as a bold move towards
leveraging a digitally enabled ecosystem
strategy approach involving new hybrid
models of care.

Our research, ongoing from June
2020, is based on qualitative semi-struc-
tured interviews across the Israeli
healthcare ecosystem. The interviews
include the management of Sheba MC
and Sheba BEYOND, medical staff from
the hospital and the Health Maintenance
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Organizations (HMO), IT directors, Tele-
medicine and Medtech organizations,
architects, and policymakers at the
Israeli Ministry of Health. The themat-

ic qualitative data analysis, based on
principles of naturalistic inquiry (Lincoln
& Guba, 1985) and a grounded approach
to conceptual development (Gold-
en-Biddle & Locke, 2007), was adopt-
ed to identify emerging themes from the
interviews and observations.

RESULTS: HYBRID CARE MOD-
ELS ACROSS PHYSICAL AND
VIRTUAL ENVIRONMENTS

Figure 2 » p.105
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Sheba MC and Sheba BEYOND, its vir-
tual arm for remote care, developed new
hybrid models of care based on a collab-
oration between the hospital, the HMOs’
community-based care services, and the
support of the Israeli Ministry of Health.
The partnership between the hospital
and the community services was possi-
ble only after changing regulations and
reimbursement models by the Minis-
try of Health to promote telemedicine
adoption. The dramatic increase in dig-
ital health fuelled the development and
implementation of medical devices and
remote technologies and allowed ongo-
ing experimentation and testing of novel
business models. The service of home
hospitalization, for example, is provid-
ed by expert doctors at the hospital
with nurses from the community-based
HMOs using telemedicine technologies
for remote monitoring, diagnostics, and
communication.

The hybrid models of care are defined
by the mode of delivery, either physi-
cal orvirtual, and by the location of care,
either at the hospital or at the patient’s
home. This results in four main care
pathways: (1) inpatient hospitalization,
(2) home hospitalization, (3) inpatient
telemedicine, and (4) tele-home hospi-
talization (Figure 2).
1 Inpatient hospitalization—physical

care at the hospital

Traditional inpatient hospitalization,

involving bedside care by a profes-

sional medical and nursing team

with medical equipment and expert

support, is commonly considered the
best option for critical acute patients.
Although many procedures can only
be performed at the hospital, inpatient
care holds risks of secondary infec-
tions, delirium, falling, and physical
and mental deterioration.

2 Home hospitalization—physical care
at the patient’s home
Home hospitalization, the relocation
of care from the hospital to the pa-
tient’s home, changes many aspects
of care, including the patient-caregiv-
er relationship and the family’s role
and involvement. The HMOs' com-
munity-based services become more
central in facilitating maintenance and
enhancing personal relations, mostly
by nurses and local doctors. The pa-
tient’s home environment often also
contributes to caring by promoting
comfort and minimizing stress. How-
ever, this pathway is best suited for
medically simpler issues that do not
require advanced technologies for di-
agnostic purposes or direct observa-
tion by specialists.

3 Inpatient telemedicine—virtual care at
the hospital
Inpatient telemedicine was developed
during the COVID-19 crisis to provide
a solution that avoids physical contact
with infected patients, which signif-
icantly increases the risk of trans-
mission and the need to quarantine
exposed healthcare workers. The new
model evolved from the electronic in-
tensive care unit and showed poten-
tial beyond COVID to augment safety,
particularly for patients who are more
distant from care staff and control
rooms and in circumstances of staff
shortage and high occupancy rates.
Although virtual care can enhance
care, it also can compromise the pa-
tient’s privacy and sense of control.

4 Tele-home hospitalization—virtual
care at the patient home
Tele-home hospitalization was devel-
oped to maintain care during the COV-
ID-19 crisis. Telemedicine technolo-
gies allow the medical team to care
remotely for patients hospitalized at
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home when they are unable to accept
or prefer to avoid hospital or home vis-
its due to the risk of infections. Mon-
itoring and supervision of patients by
virtual technologies allow specialist
supervision of ongoing treatment and
enhance continuity of care with objec-
tive data about the patient’s condition
during and between encounters rather
than relying on patient self-report. If
the patients’ condition deteriorates,
they have direct access back to the
hospital ward without going through
the Emergency Department. However,
virtual care requires the users to have
technological abilities and the system
to provide ongoing support.

DISCUSSION: FLEXIBILITY

ACROSS THE HEALTHCARE

ECOSYSTEM
The Sheba MC study revealed the trans-
formation process of the hospital within
the evolving healthcare ecosystem in
Israel. Although the transformation is
at a preliminary stage of development,
including pilots and reconfiguration of
programs, it indicates a shift toward a
new era of hybrid models of care. The
study indicates the dependencies be-
tween the various stakeholders in the
healthcare ecosystem and the need to
collaborate, develop innovation pro-
cesses, and facilitate new strategies for
engagement. Understanding the stake-
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holders’ perspectives, the needs of
patients and caregivers, and the culture
and roles of organizations, including
competition and trust issues, is essen-
tial for advancing and scaling the new
models of care.

The study demonstrates how hybrid
models integrating physical and virtual
environments, enabled by telemedi-
cine technologies, foster flexibility in
providing care services. Planning for
change and flexibility has always been
a major challenge in healthcare design
(Pilosof, 2005, 2020). Yet, in most cas-
es, the requirement was conceived as
being only for the architecture of the
building. For this reason, hospitals are
often described as functionally complex
and subject to frequent change over
time, posing the most difficult design
challenges in contemporary architec-
ture (Hamilton, 2021; Kendall, 2018).
COVID tested the flexibility of organiza-
tions to adapt and innovate, resulting in
increased flexibility beyond the hospital
to the wider ecosystem, allowing digital
resilience in times of crisis.

This flexibility supports personal-
ized patient care throughout the various
phases of the patient journey, including
diagnosis, treatment, and rehabilita-
tion. Figure 3 shows the choice of care
pathway available at each phase of the
journey - physical care or virtual care
and the location of care at the hospital
or home. This choice of care provision,
whether determined by the medical
staff or the patients and their families,
can enhance the quality of care, healing
processes, human experience, and the
efficiency of organizations. However,
these emergent and multiplicative sets
of options add to the complexity of the
healthcare system, leaving the caregiv-
ers, the patients, and their families with
a constant need to choose the best care
pathway (Figure 3).

CONCLUSION: THE FUTURE

HEALTHCARE ECOSYSTEM
The future healthcare ecosystem
holThe future healthcare ecosystem
holds the potential to accelerate flexi-
bility and provide personalized service
with multiple options of care. Yet, the
growing complexity will challenge both
patients and healthcare providers to
control operations and choose the opti-
mal care pathway in each case. Chang-
ing the paradigm of hospitals from pro-
viding medical treatment in designated
buildings to ‘Cities of Health’ promoting
health and care in diverse physical and
virtual environments call for new ap-
proaches in architecture and healthcare
design that will support this challenge.
How can architectural design go be-
yond focusing on designated buildings
to include the inter-relationship of di-
verse spaces and enable the transition
to the new era of digital health?

Taking inspiration from medicine,
which has made significant advances
moving from Evidence-based Medicine
(EBM) to predictive, preventive, and
personalized medicine, architecture
needs to move from Evidence-based
Design (EBD) to an architecture that
enables predictive, responsive, and
personalized places for health and care.
Yet, developing an architectural design
of digitally enabled health ecosystems
requires the integration of digital inno-
vation with place-making of physical
and virtual environments. This devel-
opment can benefit from using Digital
Twins to improve operational control
and patient experience (Croatti et al.,
2020). Integrating the data of users,
services, and environments—physi-
cal and virtual—can improve efficiency
through real-time analytics and predic-
tion models and support the design of
evolving future cities’ healthcare eco-
systems.
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the New Real

Els Verbakel

This new tension field of redefining the relationship between,
what we call, real physical space and real synchronous time ver-
sus virtual space and asynchronous time, has become our default
modus operandi. It causes our daily life to continuously shift be-
tween real and virtual, between synchronous and asynchronous,
led by capricious graphs of infection rates and unpredictable,

government-imposed codes of conduct.

THE POSSIBILITY OF CITIES
AND URBANITIES IN THE NEW
REAL

As with diseases and pandemics
throughout history, a new challenge
has arisen to the very idea of the city,
the culmination of density, congestion
and togetherness, and the inverse of
social distancing. Over a century ago,
the fear of overcrowding and its social,
political, and economic implications
paved the way for the functionalist city,
promoting distance, air, sunlight, and
green space as basic ingredients of a
healthy, efficient, and controllable city.

Today the drive for distancing, isolation,

and decongestion is empowered by
advanced network technologies that
allow new, virtual forms of together-
ness and flows of information, produc-
tion, and consumption. However, this
digital substitute lacks basic ingre-
dients of the city as we know it, such
as density, informality, and chance
encounters.

On the other hand, the new real has
produced behavioural patterns and
has demonstrated the social resil-
ience of our physical, real-time, and
real-space urban environments. When
lockdowns limited our movement to
supermarkets and pharmacies, dating
and socializing moved into the cereal
aisle. When restaurants and cafes
were forced to keep customers out
and move to deliveries, people brought
crates and blankets and improvised
the twin of an outdoor restaurant.

In a context such as Israel, char-
acterized by a culture of tactics more
than strategies, we have seen anim-
mediate reaction to these fluctuations
produce new realities. This chapter
explores possible design approaches
addressing the new urban real through
work by groups of students and teach-
ers at the Department of Architecture
at Bezalel, Jerusalem, who use the
Israeli city as a laboratory for cities of
the new real.
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NEW SITUATIONISM
The new real has generated a fluctua-
tion between functional and dysfunc-
tional thinking, between transferring
functional and efficient space into the
virtual world, while strengthening the
dysfunctional, informal, ‘'messy’ space
in physical, real-space and real-time
environments. In contexts such as Isra-
el, aregion that finds itself in a constant
state of instability and uncertainty, ur-
ban space is characterized by a culture
of tactics much more than strategies,
which has led to a series ofimmediate
reactions to these fluctuations. These
in turn have produced new realities and
opportunities for alternative forms of
urban life. One could argue that these
fluctuations produce a new form of situ-
ationism. As in the earlier version of the
situationist movement, cities of the new
real now provide a platform for a polariz-
ing effect by which functionalist organ-
izational models are organized in virtual
space. In contrast, the dysfunctional,
the dynamic labyrinth, drift, congestion,
complication, and friction are deliberate-
ly enhanced in physical space.

In what follows, we move through the
work of students and lecturers address-
ing these themes in the Israeli urban field
at Bezalel's Department of Architecture
in Jerusalem. Their architectural design
explorations and journeys have creat-
ed a body of work that critically but also
productively addresses the possibility
of giving urban form to fluctuations in
the new real. The materials produced
by groups of students and teachers use
the Israeli city as a laboratory for cities of
the new real. The following text should
be read as a collaborative project of stu-
dio teachers, students, and the author
and represents a broader attempt at the
department to produce critical thinking
through educational practices.

STUDIO RAMLA

(Sagit Yakutiel & Lealla Solomon)

The Ramla group focused on the Klaus-
ner neighbourhood in the city centre of
Ramla. As at an earthquake's epicentre,

the heart of the neighbourhood is lifeless,
alarge vacuum surrounded by bustling
urban life. The neighbourhood lies be-
tween the decaying leftovers of Ramla’s
glorious Palestinian history as a central
administrative crossroads on the route
from Jaffa to Jerusalem, and the dom-
inant civil public buildings constructed
with the establishment of the state of
Israel. Throughout the centuries, the city
faced several invasions first by Crusad-
ers, Ottomans, and the British, and end-
ing with the Israeli war of independence,
which led to the expulsion of many of its
Arab citizens. This spurred a centripe-
tal development of the city, towards its
periphery, leaving the old historic centre
neglected and underused.'

THE RETAILAPOCALYPSE

(Leora Berry, Omri Levy, Rachel Gottes-
man, Roee Dowek)

The recent pandemic has not necessarily
changed existing trends in commercial
spaces and retail areas but has accel-
erated them. Shopping centres around
the world, not long ago offering the
promise of economic prosperity, have
since the 2008 financial crisis, expe-
rienced a gradual decline in what has
been defined as the ‘retail apocalypse’
(Fischli et al., p. 16). This radical change
to their typically large scale, dependen-
cies on private transport, and promotion
of consumption cultures in a relatively
short period of time (Poynor, 2000) is a
dramatic one, significantly affecting hu-
man behaviour and the environment. The
lockdowns, restrictions, and health reg-
ulations not only limited access to these
areas, but also contributed to the growth
of e-commerce and other alternatives. In
many cases, shopping areas were par-
tially or completely abandoned, leaving
large-scale, robust, vacant voids, ready
forintervention.

Early 21st century retail spaces are
generally widespread, low-rise, large-
spanned buildings, planned to accom-
modate visitors in large numbers that
cultural institutions can only dream of.
Inside, they bring together a diversity
of commercial activities: small shops,
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Text based on the studio de-
scription by Sagit Yakutiel, and
Lealla Solomon.
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Text edited by author, based
on the studio description by
Leora Berry, Omri Levy, Rachel
Gottesman, and Roee Dowek.
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large supermarkets, health facilities,
food facilities, logistic and manage-
ment areas, storage spaces, and quite
often large areas allocated for private
vehicles. Although these retail spaces
are usually planned as a flexible space,
they are carefully orchestrated to pro-
vide a seamless consumer experience.
Any proposal for change must primar-
ily understand this logic to offer legiti-
mate substitute programs and scenar-
ios. The approaches below introducing
new forms of exchange, social interac-
tion, and redistribution question current
strategies of dealing with social, political,
and environmental crises. Through un-
conventional hybrids and juxtaposition
of intentions, they encourage continu-
ous change, presuming that the new real
might well be a gradual shift rather than
a fixed state of reality.’

Figure 5¢ » p.120

SYNTHETIC LANDSCAPES
(Dan Hasson, Rachel Gottesman, Dor
Schindler, Noa Guy, Tamar Ofer)
The recent global pandemic is just one
factor in an ongoing transformation of
cities worldwide, a process led by pow-
erful natural forces which are radically
changing the future of cities and the way
we live our lives. The COVID-19 pan-
demic, global warming, extreme weather
events, loss of open spaces, pollution,
extreme damage to natural habitats, and
biodiversity loss are creating a multi-
faceted crisis, forcing us to rethink our
relationship with the environment and
question the fundamental anthropocen-
tric notion that humans can treat nature
as aresource and a playground for our
needs and fantasies.

Urbanization and industrialization
began in Mandatory Palestine in the
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'So teach me now that things
can only get better / Only get,
they only get, take it on from
here /You know, | know that
things can only get better’
(D:ream, 1994). D:ream were a
one-hit wonder duo. Their song
Things Can Only Get Better,
The UK Labour party used the
song as a theme during the
party's successful campaign in
the general election of 1997.

4
Benjamin Netanayhu used this
term at a conference in Febru-
ary 2015 in front of supporters
and Likud party members. The
conference took place in the
Israeli Ma'ale Adumim settle-
ment. ‘The biggest challenge
we face, in our lives as citizens
of Israel and as a country, is
the threat of Iran arming itself
with nuclear weapons. People
talk about housing prices and
the cost of living, but I do not
forget the matter of life itself’ B.
Netanayhu. Perhaps in a pro-
vocative way, the student work
reclaims life itself as belonging
to the everyday home rather
than geopolitics.

5
Text edited by author based
on studio description
by Alon Sarig.

1920s and accelerated after 1948, with
the foundation of the Israeli state. Within
afew decades, the local landscape ex-
perienced radical transformations, which
resulted in numerous environmental,
spatial, and social challenges. Our studio
studied these historic developments of
cities in relation to their natural envi-
ronment and focused on understanding
these underlying natural structures, lost
landscapes including river beds, sand
dunes, marshlands, forests and chalk
ridges. These had seemingly vanished
but reappeared in the urban fabric as
destructive forces, floods, wildfires, and
pollution, thus transforming cities into
constant friction zones.

One such site is the refinery industry
in Haifa, constructed in the 1930s by the
British colonial government at the bank
of the Kishon River on sand dunes be-
low Mt. Carmel. The development of the
refineries resulted in complete destruc-
tion of the natural environment: seasonal
wetlands were drained, sand dunes were
flattened and paved, the course of the
Kishon River was diverted, and its water
heavily polluted. The whole of Haifa Bay
now suffers from massive air pollution
with severe impacts on public health. Soil,
water, and air pollution spreads far be-
yond the limits of the industrial zone, with
grave effects on both the population and
the now gone natural environment.

The aim of the eco-historical site
analysis and design strategy is to rethink
these friction zones as a middle ground,
mediating between environmental and
urban systems, reframing the hierarchies
of human and non-human, and offering
opportunities to decolonize natural ele-
ments within the urban field.

LIFEITSELF

(Alon Sarig, Georgia Hablutzel, Daniel
Finkelstein)

Following D:ream 1990's (D:ream, 1994)
distinctive call for celebration,® our studi-
os decisively oppose the all too frequent
usage of trendy terms such as crisis, ca-
tastrophe, emergency, and other current
psychoses and apocalyptic anxieties.
This unpopular but fun resistance has
fortunately left us enough architectural
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and academic space to deal with ‘life it-
self’ (AdomediaTV, 2015).*

By accepting this methodology, one
that deals mainly with the banality of
good rather than the banality of evil, our
studios aim to joyfully explore the current
architectural affair between the contem-
porary home and the building. They look
closely at alternative modes of dwelling
impacted by our current domestic real-
ities such as non familiar shared homes,
self-sustaining and off-grid housing, new
work-home relations, and more, and pro-
pose alternative, correlative spaces and
structures.’

HAIFA BAY
(2vi Efrat, Lior Ramon, Ido Levi, Elvira
Turek)

To understand the kind of damage that
climate change will inflict, look at COV-
ID-19 and spread the pain out overa
much longer period’ (Gates, 2020).

Gates's prognosis stresses the fact
that the global pandemic, as well as pre-
senting a great deal of challenges with
current struggles, gives us a glimpse
into the potential challenges of the com-
ing decades. COVID-19 is not mere-
ly a health catastrophe, just as climate
change is not only an environmental pre-
dicament. They are both socio-political
crises that illuminate the ills, conundrums,
and prospects of our society and our cit-
ies. Hence, architects must realize that
current circumstances require re-exami-
nation and challenge of existing concep-
tions of the discipline.

The Haifa Bay Studio focused on

the industrial area of Haifa Port. Hai-
fa's modern port has been intertwined
with local history for decades, from the
British Mandate, through the establish-
ment of the state of Israel, and up to the
present day. Its industrial area compris-
es industrial and commercial complex-
es that serve a comprehensive range of
national operations as well as several
medium-sized private companies. In ac-
cordance with the modernist planning of
its time, the port was designed within a
segregated designated zone. As aresult,
the port of Haifa has become an inacces-
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Figure 9 » p.123

Figure 8b » p.123

sible, hostile, and polluted space, a buffer
between the city and the sea.

Industrial areas in city centres, and
that of Haifa in particular, exemplify the
great difficulty of an architectural opera-
tion in the pandemic and the climate cri-
sis. They reflect the economic, ecological,
and social forces that shape our city. We
at Haifa Bay Studio invited students to
take a stand and to mediate those forces
to ensure a positive future for this area
and the city.®

FIVE PRINCIPLES OF THE NEW

REAL
‘The space of flows ... links up distant lo-
cales around shared functions and mean-
ings on the basis of electronic circuits
and fast transportation corridors, while
isolating and subduing the logic of expe-
rience embodied in the space of places’
(Castells, 2001, p. 155). Throughout these
studio works, the common quest fora
new form of situationism clearly emerges,
dismissing modernist principles of func-
tionalism and efficiency, searching for
new icons of a postcapitalist society, ar-
guing for slowing down, recycling spaces
of capitalism and blurring programmatic
distinctions. At the same time, these ap-
proaches accept our new state of being

through utopian, dystopian, and some-
times cynical stances. The space of flows
(Castells, 1989) allows for real-time syn-
chronous interaction over great distances
and reframes the need for physical space
to be an overarching, all-encompassing
organizational system. But in contrast to
Castells, these projects do not accept
the idea that the new space of flows will
dominate the ‘space of places.’ Instead,
these new spaces, facing contemporary
environmental, social, economic, and
political challenges, will adopt alterna-
tive tactics and strategies of survival that
can be characterized by an evolving list of
principles::
1 Scales of Duration
Architectural design approaches in
cities of the new real, such as those
presented above, will be developed at
different scales of duration, address-
ing temporary scenarios, expiration
dates, circular processes of recycling
waste, buildings, and urban fragments,
oscillating between night and day, and
navigating peaks and valleys in waves
of external threats to urban life.
2 From Void to Vacuum
Interventions in built and open spaces
will search for the voids that have been
created by evolution, revolution, and
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trauma. Design strategies will avoid
filling these voids but rather redefine
their edges and their roles within the
surrounding context as a vacuum that
has the ability to remain open and at
the same time provide a platform for
temporal togetherness.

The architectural project relies more
than ever on understanding its own
timeline and the way in which it par-
ticipates in processes of change. As
opposed to Aldo Rossi’s primary ele-
ments in The Architecture of the City,
which had the capacity of accelerating
urban transformations, these new pri-
mary elements promote processes of
slowing change.

4 The Programmatic Blur
The recalibration of the relationships
between time, space, distance, and
simultaneity and the understanding
that we have the ability to withdraw
into cocoons at any time when trig-
gered by outside threats has led to the
understanding that any space will have
to be able to adapt in real time to multi-
ple programmes. Architecture thereby
becomes the act of recalibrating usage
of spaces, providing opportunities for
programmatic blur, and creating an op-
portunity for typological hybrids yet to
be explored.

5 Polarized Environments
As a broader sociological phenomenon
of the inverted Gaussian curve, where
extremes become more common than
the average middle ground, spaces will
accommodate the possibility of polar-
ization without judging the pernicious
effects of segregation. Polarized en-
vironments can become strategies for
separating human presence from sen-
sitive ecosystems, private from public,
and global from local, delineating their
boundaries without regretting the dis-
tinction and accepting the impossibili-
ty of harmonious coexistence.

This growing and evolving list of prin-

ciples reflects a new form of realism,

moving between utopia and dystopia but

rejecting the idea of a functionalist, engi-

neered environment. They present a new

AL

Figure 11 » p.125

e e

Figure 12 » p.125

Lo Thi Z
Figure 13a » p.127

Figure 13b » p.127

Chapter 6—Cities of the Ne\m

situationism that searches to re-estab-
lish the significance of a messy, incom-
plete, and inefficient architecture of built
and unbuilt environments, coordinated
with spaces of flows but establishing its
own rules of engagement.

AFTERWORD

(Ifat Finkelman, Head of Foundation
Studies, Department of Architecture,
Bezalel)

We design buildings that will stand ‘for-
ever', or at least for generations after they
have been designed and built, assuming
we have the power to predetermine the
purpose of each space in the building for
many years, perhaps forever. The envi-
ronment that was perceived by modern-
ists about a century ago as tabularasais
no longer empty. We build in a built space
that changes rapidly and in an open
space inhabited not only by humans.

In an age of constant change, is there
more room for architecture that will last
forever? What will a building look like if it
is to retain its relevance for many years to
come? The action in urban environments
provokes a lively debate on the question
of the need for new construction and en-
courages a re-examination of the existing
and an exploration of its financial, tech-
nological, political, environmental, and
social contexts.

Within these contexts, the notion
of ‘users' is replaced by ‘stakeholders
that expand beyond the anthropocen-
tric worldview to a more-than-human
one, whereas processes and changes
that occur over time lead to scenario
planning that takes over the ‘programme’
and recognizes that time and temporali-
ty are necessary variables for practicing,
teaching, and discussing architecture.

When it comes to the education of
architects, this ‘reverse play between ar-
chitecture and its context ... in which fora
particular duration studying the context
of architecture takes priority over stud-
ying architecture itself’ as proposed by
Reinier de Graaf (2015, p. 85), is inevita-
ble in our efforts to provoke and encour-
age meaningful critique while conveying
the knowledge of architecture.

I
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Figureslabc
The Urban Vacuum redesigned
the vacuum as a space that is
continually changing without
hierarchy or regular form,
funnelling the particulars of
city life yet always remaining
unspecified. The design inter-
vention re-signifies the void
without overfilling or erasing
the wounds it represents. To al-
low informal uses to take place,
the project retains one constant,
the location of the Wednesday
market stalls, which have not
changed for decades as they
are passed on from father to
son. The project focuses on de-
fining edges such as buildings,
tiered seating, and storage
and strengthening urban con-
nectivity, internal courtyards,
community facilities, and pro-
grammatic flexibility and versa-
tility (graphics by students: Yael
Benayoun and Oneg Yehuda
Altshuler, 3rd year; teachers:
Sagit Yakutiel and Lealla Solo-
mon, Bezalel Academy of Arts
and Design, Jerusalem).
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Figure 2
NOT/ In my Back Yard revisits the opportunities of illegal waste col-
lected from unused sites and proposes an architectural solution to
reuse and recycle locally in an urban event. The project surveyed and
catalogued the variety of waste found on sites and the possibilities of
reuse and recycling to create a toolbox of usable materials based on
lifespan and availability of raw materials and their usage

in construction. The proposed urban conversion site included three
urban scales: the fair, a vertical iconic recycling landmark; the plot,
an empty parcel used for the conversion process while waiting for
future development; and the truck, an educational recycling vehicle
that wanders about the city (graphics by students: Kfir Maccabee
and Tomer Malka, 3rd year; teachers: Sagit Yakutiel and Lealla Solo-
mon, Bezalel Academy of Arts and Design, Jerusalem).
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Figures 3abcd
The New Mall proposes to re-
form the way society addresses
commerce by slowing its pace
and adopting practices of reuse,
repair, and recycling for used
commercial goods. The central
atrium was turned into an open
public area that seamlessly
connects the pedestrian paths
originally proposed in the
historical masterplan. The New
Mall becomes a place of ex-
change, adjustment, and trade
in clothes, furniture, electrical
appliances, games, and any
other product or goods that
someone might find valuable
(graphics by students: Yoav
Shayovitz and Iris Ben-Ichu,
3rd year; teachers: Leora Berry,
Omrri Levy, Rachel Gottesman,
Roee Dowek, Bezalel Academy
of Arts and Design, Jerusalem).

Figures4abc
After the decline of commercial
traffic in the Ness-Ziona mall,
its current attractions are its
health facilities. The proposed
Ness-Ziona Matchmaking
Terminal divides the mall into a
synchronic system, completely
separating the existing urban
health facilities placed on the
outer shell from a new central
destination in its core. The
interior space functions as a
matchmaking terminal where
single women and men enter
via a future metro station and
spend time in search of a
romantic match. The NZMT
polarizes the connection
between public health and
human interactions and
encourages rethinking of the
physical spaces needed in our
future environments, adding
new opportunities to today's
virtual dating apps (graphics
by students: Naomi Van-Essen
and Meidan Loya, 3rd year;
teachers: Leora Berry, Omri
Levy, Rachel Gottesman, Roee
Dowek, Bezalel Academy of
Arts and Design, Jerusalem).
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Figures 5ab ¢
The Kiryat Malachi Social
Mobility Centre introduces
an innovative educational
approach into an existing
commercial power centre,
transforming what was once
an inequality generator. The
project suggests a possibility
for change, integrating the
educational hubs within the
commercial ones and creating
a direct pedestrian connection
between the city and the site.
By doing so, the project reima-
gines the commercial centre
as a place for education, civic
exchange, and redistribution,
giving the citizens new tools
and resources for social mobil-
ity (graphics by students: Talia
Raviv & Mohar Cohen, 3rd year;
teachers: Leora Berry, Omri
Levy, Rachel Gottesman, Roee
Dowek, Bezalel Academy of
Arts and Design, Jerusalem).

Figures 6a b >
The Black Gold' project (2021)
offers an in-depth ecological
and historical site analysis
of the refinery area based
on elaborate mapping and
historical aerial photos. The
students reconstructed the
bay area at the end of the 19th
century, when the place was
an open natural landscape
with a small fishing village,
and then traced 100 years of
development, civic engineering,
infrastructure construction,
urbanization, and pollution. The
project calls for a stop to the
refinery’s activity and offers
a slow-paced strategy of soil
biopurification that uses plants
and fungi. This strategy allows
the ground to slowly recover
while nursing a botanic ecosys-
tem that reintroduces nature to
the city (graphics by students:
Shira Drach and Hadar Aspir,
3rd year; teachers: Dan Has-
son, Rachel Gottesman, Dor
Schindler, Noa Guy, Tamar Ofer,
Bezalel Academy of Arts and
Design, Jerusalem).
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Figures 8a b
The BOIDEM by Yuval Maya
Cohenis a critical response
to one of the greatest
contributions of Yiddish
culture to the current Israeli
homescape: the Boidem, a
home for old (Alte Sachen)
or unused domestic objects,
furniture, and other daily
items trapped between the
floor and the ceiling. In her
project, Cohen explores
fundamental issues of
space and storage, ob-
sessive consumption, and
accumulation, while offering
a new architectural rela-
tionship between everyday
objects, space, and human
beings (graphics by student:
Yuval Maya Cohen, 2nd
year; teachers: Alon Sarig,
Georgia Hablutzel, Bezalel
Academy of Arts and Design,
Jerusalem).

< Figures 7a b
The Wadi (stream) project analyses the main highway and train system of Tel Aviv metropolis, which was constructed in the river bed of Ayalon River,
which flows only in the rainy season. The historic river was a fundamental landscape feature and part of an agricultural ecosystem that supported
countryside settlements for hundreds of years. Despite repeated attempts to control the water flow, the highway and railroad suffer from seasonal
floods that interrupt the city’s traffic and cause great economic damage. Forecasts indicate that the road and railroad infrastructure would need
to continue to expand to respond to increasing traffic needs, which will result in further damage to the river. The students propose a new, vertical
relationship between the city’s infrastructure and the river, thus reconstructing the historic ecosystem of the river and its agricultural surroundings
while implementing an efficient traffic system (graphics by students: Yssaf Ohana and Ofri Halevi, 3rd year; teachers: Dan Hasson, Rachel Gottes-
man, Dor Schindler, Noa Guy, Tamar Ofer, Bezalel Academy of Arts and Design, Jerusalem).

Figure 9
Alma Rotkopf-Kishon’s
project, Get-A-Room,
aims to create a social
network in the body of a
building. It is a semi-private,
sem-icommunal co-living
complex divided into rooms
rather than apartments.
The project questions how
contemporary habitats can
adapt themselves to various
settings ranging between
the individual and the com-
mons (graphics by student:
Alma Rotkopf-Kishon, 2nd
year; teachers: Alon Sarig,
Daniel Finkelstein, Bezalel
Academy of Arts and Design,
Jerusalem).
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Figure 11
In the Resurrection project,
Gilad and Omer propose a
roadmap for the regenera-
tion of the industrial area of
Haifa Port as a productive
urban centre which fits
the values of the 21st
century. Through a series
of interventions on existing
infrastructure and on-site
industrial architectural
typologies that complement
a gradual environmental
rehabilitation of damaged
land, the proposal aims to
bridge between the history
and legacy of industry
to its future (graphics by
students: Gilad Zimnavoda
and Omer Graf, 3rd year;
teachers: Zvi Efrat, Lior Ra-
mon, Ido Levi, Elvira Turek,
Bezalel Academy of Arts
and Design, Jerusalem).

« Figures 10a b
In the The World Wide Incubator, Yssaf Ohana re-examines one of today's most unique architectural work-home examples to vernaculars of
capitalism: the Incubator. Ohana proposes to critically analyse the wisdom of these traditional self-sustaining, suburban ‘McMansion’ incubators
and transform them into an urban mechanism that operates at three scales: the globe, the building, and the home. Ohana’s World Wide Incubator
suggests a self-sustaining off-grid platform that provides for all the needs of its inhabitants: food, work, leisure, and maybe even the possibility
of falling in love. While blurring the traditional boundaries between the home and the globe, Yssaf's project creates a time-based, architectural
instrument for every possible sort of work (graphics by student: Yssaf Ohana, 2nd year, teachers: Alon Sarig, Daniel Finkelstein, Bezalel Academy
of Arts and Design, Jerusalem).

Figure 12
The In Situ project by Liron
and Eden aims to challenge
the architectural and
planning conceptions of in-
dustrial zones by recycling
waste and building mate-
rials on site. At the urban
scale, a series of axes and
parks that rely on artificial
waste-based topography 1
are proposed to link the " [
industrial area to the city. At | —
a building level, a vocational
school is to be built that will
replace the old, introverted,
generic, and disposable
industrial typology with
accessible, ecological,
and humane architecture
(graphics by students: Liron
Braier and Eden Hen, 3rd 3 —
year; teachers: Zvi Efrat, v . g 1108
Lior Ramon, Ido Levi, Elvira i e
Turek, Bezalel Academy of »
Arts and Design, Tt
Jerusalem).
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« Figures 13a b
In their Post Industrial Beach
project, Shai and Alma reim-
agined Haifa port as a natural
space in its pre-industrial state
of a large-scale sandy beach.
The new pseudonatural beach,
reappropriated by and for the
city, establishes three inter-
connected areas consisting
of modular units of light archi-
tecture, which will facilitate a
range of public uses (graphics
by students: Alma Kishon and
Shai Keselbrener, 3rd year;
Teachers: Zvi Efrat, Lior Ramon,
Ido Levi, Elvira Turek, Bezalel
Academy of Arts and Design,
Jerusalem).
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Chapter 7/—The Importance
of Being Earnest: About
Pandemic-Driven Changes

in the Function and Valuation
of Workspaces, and the
Financial Interests Underlying
Real Estate Markets

Filipa Pajevié

The COVID-19 pandemic has accelerated trends and challenges in

office-based work and workplaces already underway. The increas-
ing mobility, flexibility, and digitization of work, the worker, and
the workplace were affecting the spatial organization of work long
before the pandemic had struck, by extending the spatial bounda-
ries of the office and dissolving the barriers between corporate and
private domains.

The novelties of office-based work
brought on by the COVID-19 pandemic
have less to do with organizational and
spatial fluidity of work and the worker,
and more with the absorption of digital
and remote working practices across
economic sectors that previously lacked
the capacity. Although the ongoing pan-
demic undoubtedly presents challenges
to the management, organization, and
implementation of workplace cultures,
greater problems are posed by the val-
uation of physical workspaces, wheth-
er offices or homes, and the impact of

these changing values on property costs,

taxes, and the structure of budgets and
spending. Drawing on discourses in
real-estate markets in Toronto, Canada,
| argue that as researchers and practi-
tioners we need to concern ourselves
more seriously with the long-term impli-
cations of changing real-estate markets
and cost structures, as the latter are like-
ly to exacerbate existing, pre pandemic
challenges that we did not manage to
resolve even at a time of relative calm.
Structured in three parts, this chap-
ter first presents a brief overview of
the more recent literature on pandem-
ic-driven changes in office-based work,
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drawing from a recent issue on COV-
ID-19 by the Journal of Corporate Real
Estate. This is followed by a presenta-
tion of key themes and challenges as
identified by the real estate and planning
community in Toronto during the ULI/
PwC Annual Trends in Real Estate 2021,
and the 15th annual Post City/Streets of
Toronto Real Estate Roundtable, hosted
by the Rotman School of Management,
University of Toronto, in 2022. The rest
of the chapter reflects on implications
for the future of work, real estate, and
cities more broadly as we continue to
grapple with an increasingly digital, flex-
ible, mobile, and remote workforce. The
main purpose of this chapter, and its key
contribution to the broader discourse
on post-pandemic futures, is to high-
light the need to better understand the
conversations in real estate as well as
key trends, because the former contain
essential clues about investor interests
that often dictate the extensiveness and
impact of the latter. | argue that the im-
pact of COVID-19 on places and spaces
used for work is a function of changing
organizational and individual needs as
well as changing investor and developer
interests.

COVID-19 AND THE PHYSICAL
WORKPLACE: AN OVERVIEW OF
RECENT LITERATURE

When the first wave of COVID-19
deprived downtowns and inner-city
neighbourhoods of office workers and
supporting economic activity, legitimate
concerns surfaced about the health and
welfare of workers as well as the future
of the corporate office, the most valued
segment of commercial real estate (Her-
nandez-Morales et al., 2020; Thompson,
2020). This in turn prompted ques-
tions and discussions about the future
of downtowns and buzzing neighbour-
hoods as well as the continued function-
ing of services such as public transport
in the face of changing commuter needs.
Moreover, as urban planning scholars
and practitioners, we felt compelled to
revisit, and possibly rethink, some of our
long-standing assumptions about how

and where we work in cities. Although
some definitive transformations have
been brought on by the COVID-19 pan-
demic, not least the spread and adop-
tion of remote working practices across
diverse sectors of the economy, the ones
commonly discussed are not entirely
novel but an intensification of pre-exist-
ing trends.

For example, a recent study of
‘COVID-working’ in Italy shows that
office-based work is performed from
multiple locations, with the office be-
coming an option rather than the defini-
tive, established place of work (Tagliaro
& Migliore, 2021). Locations other than
the home and the office include cowork-
ing spaces, neighbourhood cafés, and
any space that can serve as a temporary
workplace. The authors conclude that
these changing workplace locations and
patterns of working demand a rethinking
of organizational values and cultures and
of management practices in virtual work
environments. They also suggest that
remote working, or working from home
(WFH), may improve gender inequality
despite posing challenges to maintain-
ing productivity in a largely familial and
therefore often distracting and disrup-
tive setting. However, none of these ob-
servations point to a new or profoundly
revolutionary way of working. Indeed,
the office is but a node in a network of
workplaces, and this may not be a direct
result of the pandemic, but merely an
acceleration of changes in ways of work-
ing that were already afoot before the
pandemic struck. Sociology, manage-
ment, and urban studies scholars have
been discussing the ‘extendedness’ and
the increasingly ‘fuzzy’ boundaries of the
traditional office for some years (Halford,
2005; Kingma, 2016; Martins, 2015;
Richardson, 2020; Shearmur, 2020).
These earlier studies show how work-
ers in predominantly knowledge-inten-
sive occupations balance the need for
mobility and ‘digital multipresence’ by
frequently changing work locations or
adapting spaces to the needs of the task
at hand (Brown & O’Hara, 2003; Hislop
& Axtell, 2007; Koroma & Vartiainen,
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2018). This means that the real novelty of
COVID-working is the pervasiveness of
remote working and the swift adoption
of digital workplace technologies across
multiple economic sectors that are not
limited to knowledge-intensive sectors
and occupations. Essentially, COVID-19
is accelerating existing trends rather
than radically transforming the corpo-
rate office (Pajevié¢, 2021; Shearmur
etal., 2021). Consequently, it is too soon
to determine the extent to which WFH
has improved or exacerbated gender
imbalances at work and at home; more
research is needed to assess if and how
gender relations have been restructured
by COVID-19.

Other reflections on pandemic-driven
changes in work and workplaces dis-
cuss the ubiquity of virtual work environ-
ments and the ever-increasing reliance
on digital tech, applications, and me-
diation devices to survive the workday
(Horvath et al., 2021). Indeed, Horvath
et al. explore the limitations of digital
and remote working in higher education
institutions. The authors argue that the
two-dimensionality of the digital work-
place cannot yet replace the benefits
of a physical workplace; they conclude
that until the technology evolves torival
the benefits of a physical space, digital
workplaces should only serve to com-
plement an existing physical work envi-
ronment and to support workers’ needs.
Again, although these are useful and
valuable observations of work during
COVID-19, they do not signal a profound
change in attitudes towards remote
working and digital workplaces. Earlier
studies of teleworking, homeworking,
and the digitization of work tasks and
processes concluded that the needs for
face-to-face interaction, chance ‘wa-
tercooler’ encounters, and office gossip
continue to require a shared, communal
workspace (Axtell et al., 2008; Graham,
1998; Hislop & Axtell, 2009; Kingma,
2018; Messenger & Gschwind, 2016;
Pajevi¢ & Shearmur, 2017; Vilhelmson
& Thulin, 2008). This suggests that, irre-
spective of how advanced and immer-
sive virtual realities become, they cannot

eliminate the need for and benefits of
in-person interaction, which will remain
fundamentally an activity rooted in phys-
ical places. In other words, places will
continue to matter, albeit less frequently
and more fleetingly.

Thus, the acceleration of the rate
at which different spaces are used for
work at different times during the day,
week, month, and year, is not a pandem-
ic-induced change in the world of work
(see for example Brennan-Horley, 2010;
Elliott & Urry, 2010; Urry, 2007). That
said, what will be a direct outcome of ad-
justing to the COVID-19 pandemic will
concern speculation in and development
of office spaces when building invest-
ment portfolios and securing long-term
returns. Exploring ‘disrupted’ real-es-
tate markets in the UK, which suffered
extra disruption due to Brexit, Seger et al.
(2021) show falling rates of property
ownership primarily because of financial
anxieties. A reduction in office footprint
and ownership are seen as arisk-averse,
cost-saving strategy with immediate
benefits in that corporate spending can
be directed to other endeavours. Similar
changes in real-estate markets were
also observed in Canada, with compa-
nies opting to rent rather than own their
official workplaces. Moreover, there
has been a premium on flexible leases
to better cater to any economic or other
fluctuations, whether external, such as
the pandemic, or internal, such as organ-
izational restructuring. However, such
premiums on flexibility have exacerbated
real estate costs and, in turn, put greater
pressure on companies to pursue and
support remote working options (Pajevié,
2021). This suggests that pre-pandemic
corporate real-estate markets in Cana-
da, and possibly elsewhere, had already
witnessed a change in property valua-
tion and ownership, but for reasons likely
arising from the lack of proper mecha-
nisms to counter and regulate markets.
Indeed, recent pre-pandemic research
on the impact of mobile workers, includ-
ing remote ones, on urban planning in
Europe show a difficulty in establishing
the administrative boundaries that have
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previously defined land-use and func-
tion, thereby creating something of a co-
nundrum for planners and policymakers,
not least in zoning and development (Di
Marino & Lapintie, 2018; Marino et al.,
2021). In the next part of this chapter, |
focus on the more pressing effects of
COVID-19 identified by the real estate
and planning community in Toronto,
Canada.

REMOTE FRIENDLY? REMOTE
FIRST? REMOTE ONLY? THE
OUTLOOK IS MURKY

The following insights were collected
from two virtual real estate events, one
organized by the Urban Land Institute
in 2021 and the other hosted by the Rot-
man School of Management, University
of Toronto, in 2022. Both are round-ta-
ble panel discussions on the current
state of real estate in the Greater Toron-
to Area (GTA) and examine the latest
trends and projections for the future. It
is important to mention that for the pur-
poses of this chapter, | will only be fo-
cusing on office and housing real estate.
Moreover, with WFH and the blurring
of corporate and private domains, it is
impossible to examine office real estate
without looking into how COVID-19 and
remote working has affected the other
workplace: the home.

Overall, the discussants and panel-
lists agreed that the outlook is murky.
It is simply too soon to tell what busi-
nesses are going to do and what will
affect future investment in office real
estate. However, concerns have arisen
that both office real estate and hous-
ing have become a financial mechanism
for generating wealth, and so there are
vested interests in maintaining high val-
ues. At the close of 2021, warehouses
and medium-income homes were at the
top of the list for investors. The office
sector was, and continues to be, under
substantial pressure, but not for lack of
demand; in fact, investors are contin-
uing ‘to bet on the office’, but there are
concerns about the future of older, less
conveniently located office buildings.
Regarding a permanent or a temporary
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shift to remote work, most discussants
agreed that ‘office uncertainty’ will re-
main for a while. This is not because

of COVID-19 per se, but rather due to
uncertainties regarding how, when, and
who will return to and use the office now
that flexible and hybrid working arrange-
ments are in high demand. The consen-
sus is that the office is going to remain
important but will ‘look different’ be-
cause the emphasis will be on ‘program-
ming an office experience’. Office design
will be essential because the amount of
time spent at the office, however brief,
will be vital for building and maintaining
a corporate culture and building trust
among employees. In sum, changing
patterns of working are a factor in how
office real estate will evolve, but equal-
ly important are investor interests and
speculation about the value of top-tier
office space, especially once it has been
redesigned to prioritize work culture
over the work itself.

Concerning the housing market, the
shift to remote work created the pos-
sibility to move to more affordable and
more spacious locations outside of the
city core. This fuelled the growth of
suburban markets, exacerbating rents
and values of properties outside of the
city centre. However, though it had
been anticipated that costs of proper-
ties in inner-city neighbourhoods would
plummet due to low demand, the dip
was small and temporary, and housing
in these areas remained out of reach for
a growing majority. As a result, finding
affordable housing both in and out of
the city centre became quite the quest.
The suburban markets were inflated by
demand, and high values in inner-city
neighbourhoods were maintained by
investors and buyer (and borrower)
incentives. Indeed, low interest rates
kept housing markets resilient through-
out the pandemic, with borrowers and
mortgage-holders scrambling to secure
ownership before interest rates returned
to pre-pandemic levels. In the absence
of specific programs and policies to de-
couple affordable housing from mar-
ket-based valuation practices, Toronto’s
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housing situation will continue to be a chal-
lenge for low to middle-income residents.

The discussants cautioned against rais-
ing interest rates in response to the ongo-
ing high demand for housing in suburban
markets, expressing concern over misinter-
preting high demand for capacity to afford
(especially considering that prematurely
raised interest rates contributed to past
crises). Inflation, a changing and increas-
ingly insecure labour market, in tandem
with ongoing speculation over property
values will undoubtedly restrict access to
housing even more, and yet there is little
consensus over how to prevent or even just
stall these unwanted effects. Some discus-
sants were in favour of more housing sup-
ply and density, others pushed for devel-
opment in the suburbs (i.e. sprawl), and the
remaining few saw no path forward without
the combined effort of public and private
institutions in the form of regulation. There
are too many opposing views and far too
few viable proposals to prevent Toronto's
housing markets from becoming impossi-
ble to navigate in the near future.

MUCH TO DO ABOUT EVERYTHING
As aresult of the COVID-19 crisis, more
sectors and occupations have become
‘remote friendly’, and those with existing
remote-working capabilities are exploring
‘remote first’ and ‘remote only’ options as
they look to a post-pandemic future. How-
ever, each of these options bears implica-
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Cities changed during the pandemic. Because of movement restric-
tions and lockdowns, downtown streets that used to bustle with
crowds stood empty. Even today, business districts feel different
because people have switched to working from home.

e\ K
Figure 1 » p.151

INTRODUCTION
In some cities, the street space was re-
claimed from cars and given to cafés and
restaurants to set up outdoor tables at
which their patrons could congregate
more safely. These streets have changed
too; now they are occupied by furniture
instead of parking spaces, and most im-
portantly, people can be seen at various
times of day.

It is said that the sloped public square

$ infront of the Centre Pompidou in Paris

resembles a beach; it looks as welcom-

" ing when itis empty of people as when
¢ itisfull. Indeed, no matter what time of
i the day one walks by, the space can be

appreciated whether or not people are
sitting, playing music, or watching im-
promptu performances. However, other

places lose their appeal when they are
too empty or too full of people; some
streets feel overwhelming and exhaust-
ing, while others feel dull or unsafe. Can
design features and aesthetics moder-
ate the effect of occupancy, or of crowd-
ing, on how spaces are perceived?
Although it may seem intuitive that
people prefer spaces that are occupied
to some extent and at other times are
concerned by overcrowding, the tip-
ping points at which a space becomes
too empty or too crowded are difficult
to define. In architecture and planning,
new computational approaches such as
space syntax and spatial network anal-
ysis allow designers to forecast aggre-
gate levels of pedestrian flow and occu-
pancy with remarkable accuracy. But is
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there really a single optimum occupan-
cy? How do the design and aesthetic of
spaces change our perceptions?

These are some of the questions mo-
tivating our new joint research project,
a Neuroscientific investigation of the
Interaction between Crowdedness and
Environment typology (NICE). Neu-
ropsychology, the science of the rela-
tionship between mental activity and its
brain substrates, is a relevant and prom-
ising approach to investigating the role
of architecture and urban design in peo-
ple’s lives. The application of neurosci-
entific methods such as mobile electro-
encephalography has recently begun to
change how we study the spontaneous
and unconscious responses of people to
their environments. In this chapter, we
weave together a conceptual overview
of how people perceive the environment,
classic and contemporary approaches
to crowding, and how neuroscience as-
pires to change urban planning.

REDEFINING URBAN VIBRANCY
From Jane Jacobs to William H. Whyte,
Jan Gehl, and others, theorists and
practitioners of urban design have also
realized the multiplier effect of social
presence for feelings of safety as well
as for urban vibrancy and enjoyment.
Interestingly, this social turn can be ob-
served in recent trends in architectural
visualization. However, we often use the
term ‘crowding’, which carries negative
connotations, across various domains
of life from the depletion of attention-
al and cognitive resources to feelings
of discomfort and stress, from housing
(Evans et al., 2007) to public transport
(Haywood et al., 2015), and even in retail
and tourism (Yin et al., 2020). As aresult,
interest in the psychological effects of
crowding on people is longstanding and
often driven by residential and urban
crowding. Early studies showed that
higher social density reduces cognitive
performance and elevates psychological
and physiological stress (Saegert, 1973;
Evans, 1979); more recent studies have
shown that crowding can even skew
perceptions of social class and product

valuation (Baker & Wakefield, 2012). In
such approaches, crowding is intrinsi-
cally viewed as something negative that
has to be avoided through scheduling or
design and planning. This is analogous
to traffic in transport studies, which find
that increasing the throughput of high-
ways leads to increased driver satisfac-
tion. But people walking in urban space
are not the same as car drivers idling at a
traffic junction.

The pandemic perhaps attuned us
to the fact that social presence is also
necessary for urban vibrancy. Indeed, in
line with Hebb's (1955) theory of optimal
arousal, there seems to be aninverse ‘U’
relationship between levels of crowd-
ing and willingness to visit urban public
spaces (Nouri, 2011). Indeed, both our
intuition and empirical studies suggest
that a degree of social density is desir-
able and indeed even beneficial. This is
the case for several social animals too:
studies have shown that too little and
too much social interaction are both det-
rimental for health (Love & Zelikowsky,
2020). In other words, moderate levels
of social density are preferable, and
spaces that are too empty or too full be-
come less attractive.

There might be a difference between
objective and subjective experiences of
crowding. In the 1970s, researchers be-
gan distinguishing between the spatial
condition of density and the psycholog-
ical experience of perceived crowding
(Stokols, 1972). Indeed, crowding can
be measured objectively as people per
unit of space, termed social density, or
as people per metre per minute, termed
pedestrian flow. In parallel, subjective
assessments such as surveys can help
gauge how people perceive and expe-
rience various levels of social density.
Furthermore, perceptions of density and
crowding appear malleable to a certain
extent. The psychological perception
of when a space feels crowded is not
a stable construct based on the num-
ber of other people but is influenced by
other personal, spatial, and behavioural
parameters, from noise to room height.
For instance, does a given number of
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people per space feel the same in the
double-height space of a library reading
room or on the platform of a busy train
station? Perceptions of crowding can
be moderated by internal factors such
as personality traits (Wiesenfeld, 1987),
demographics (Yin et al., 2020), and so-
cial culture (e.g., contact vs noncontact
cultures; Kaya & Weber, 2003). Environ-
mental factors can also influence how
social density is perceived, from neigh-
bourhood density (Bonnes et al., 1991)
to design (Evans et al., 1996). Indeed,
our recent findings suggest that simi-
lar numbers in pedestrian crowds lead
to different evaluations depending on
whether these are experienced indoors
or outdoors (Mavros et al., in review).
Perhaps acknowledging the importance
of social presence for urban affect, even
architectural visualization is moving
away from older paradigms of showcas-
ing architecture without people; new
rendering software includes increasing-
ly realistic and often animated humans
engaging in various activities from walk-
ing to jogging and street-dancing as a
means to help stakeholders betterim-
agine the experience of spaces as they
would be built.

THE NEUROSCIENCE OF PEO-
PLE-ENVIRONMENT INTERAC-
TIONS

Following the age of sanitary reform,
post-industrial cities underwent a huge
transformation towards provision of
healthier living spaces. The focus was
then placed on physical health and de-
creasing the spread of communicable
diseases. Better ventilation in buildings
and improvements in sewer drainage,
water supply, and garbage removal

led to major changes in the planning

of urban neighbourhoods (Peterson,
1979). Another challenge to well-being
resulting from city life recognized back
then was cogpnitive overstimulation. As
Frederick Law Olmsted, the 19th-cen-
tury designer of New York’s Central
Park, wrote: ‘A man's eyes cannot be as
much occupied as they are in large cities
by artificial things [...] without harmful

europsychology for Urban Deésiga

effect, first on his mental and nerv-
ous system and ultimately on his entire
constitutional organisation’ (quoted in
Beveridge, 1995, p. 36). Planners in this
era sought to alleviate the overwhelming
crowdedness by introducing nature into
cities through ‘breathing spaces’: parks
and outdoor recreation areas adjacent
to working-class neighbourhoods (Cor-
burn, 2007). The large open areas there
promoted ventilation, and vegetation
captured dust and toxins that would oth-
erwise be inhaled by residents. In spite
of clearimprovements in living stand-
ards and lowering the burden of many
dangerous infectious diseases through
improved sanitation, the efforts of 19th
century urban planners to alleviate the
negative impact of post-industrial cities
on mental health were unsuccessful.
Indeed, despite the clearimprove-
ment in living standards in cities across
the world since the 19th century, al-
though this admittedly varies across
neighbourhoods and cities, the quality
of our urban living environment is still, in
many ways, innately defective. Studies
consistently show that mental disor-
ders such as depression, anxiety, and
substance dependence are as much
as 38 per cent more prevalent in urban
populations than rural ones (for exam-
ple see a meta-analysis of 20 studies by
Peen et al., (2010)). The COVID-19 pan-
demic spurred increasing discussion on
mental health in cities and how contact
with urban nature helped keep people
sane through all the associated hard-
ships. Widely introduced lockdowns led
to sensory deprivation from a limited
diversity of environmental exposures,
including exposure to nature; this drew
attention by analogy to prison research.
These studies have documented that
living in confinement deprived of diverse
stimuli for prolonged periods of time can
lead to psychological distress (Hocking,
1970; Leiderman, 1962; Haney, 2003).
As a potential alleviating factor, green
space accessibility has been shown to
be very important for city residents as a
way to alleviate the stress and uncer-
tainty arising during the pandemic (Da
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Schio et al., 2021; Vos et al., 2022). Such
findings are a call for architects and
urban planners to enquire how the plan-
ning and design of our cities and build-
ings contribute to social and psycholog-
ical issues and what can be done to heal
contemporary cities.

Thanks to years of research in envi-
ronmental psychology, today, a consen-
sus has emerged among scientists that
urban green spaces are media of sana-
tive and restorative values; the consen-
sus is corroborated by a growing body of
empirical and observational knowledge
(van den Berg et al., 2007; Berman et al.,
2008; Hartig et al., 2003; Olszews-
ka-Guizzo et al., 2022). Several theo-
ries have been proposed to describe
the mechanisms by which green spaces
in cities can benefit people’s well-be-
ing; such theories are typically centred
around visual properties. The biophilia
hypothesis postulates that all humans
are innately affiliated with any natural el-
ements due to natural asymmetry (frac-
tal patterns) in nature (Kellert & Wilson
1993). The attention restoration theory
(ART) argues that urban space provides
sensory overstimulation and constant
goal-oriented’ patterns of attention,
which cause mental fatigue, whereas
natural environments recruit the oppo-
site pattern of ‘stimuli-driven’ attention,
which allows restoration of our deplet-
ed capacity for attention (Kaplan, 2001).
According to ART, contact with nature
induces ‘soft fascination’, which is key
to the restorative experience (Kaplan
& Berman, 2010). Restorative experi-
ence is the state in which the environ-
ment gently engages the individual’s at-
tention, diffusing and relaxing strenuous

1

cognitive processing and focus on detail.

However, it is still not well understood
which are the specific components of
the environment that can foster positive
health outcomes, either from passive or
through active interaction with them.

Here, environmental neuroscience
with portable, wireless, yet reliable brain
imaging tools can help unveil some of
the unconscious mechanisms by which
the human brain operates in various
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spaces. During the last decade, re-
search in environmental neuroscience
outside the laboratory has been spurred
by new mobile electroencephalography
(EEG) technologies such as wireless and
ambulatory signal acquisition devices.
New developments in signal processing
techniques have allowed the effects of
walking and other muscle artifacts to be
minimized and removed from the EEG
signal, which has enabled the study of
cognition in action’ (Gramann et al., 2014,
p. 22), in many fields from sports science
to pedestrian navigation, environmen-
tal effect, and psychological restoration,
recordings have been validated outside
the laboratory for studying both cogni-
tive tasks and person-environment in-
teractions (Aspinall et al., 2015; Mavros,
2019). It is possible to compare urban
with rural and to investigate responses
to specific features within built-up and
green spaces. We can learn how certain
design strategies can impact the emo-
tions, cognitive and attention processes,
and even social interactions, including
navigating through crowds: which spac-
es make us more nervous and which
calm us, and finally, how this all applies
to the specific groups in the society, for
example the elderly, youth, and others.

1

THE NEUROSCIENCE OF AES-

THETIC EXPERIENCE
The aesthetic experience of art or space
engages our cognitive and emotional
processes. This is the focus of neuroaes-
thetics, a young and fast-growing field
concerned with the biological and neural
basis of aesthetic experience and judge-
ment. For instance, behavioural data
show that artworks that are perceived as
being more ugly or more beautiful at ei-
ther extreme of an aesthetic judgement
scale are remembered better. Similar-
ly, the aesthetic quality of urban spaces
can influence route choice (Johansson
etal., 2016). However, Bourdieu's (1977)
idea that the perception of art is socially
constructed is still debated: whether
beauty is inherent to the object of appre-
ciation or to the person contemplating
it. Several studies suggest that certain
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physical features of an artwork, such as
symmetry and contrast, influence aes-
thetic rating. Other arguments propose
that aesthetic preferences are related to
the visual complexity of objects and to
scenes that progressively reveal visual
variations at multiple scales, which has
been called the fractal dimension (Tay-
lor, 2021). Here, an interesting parallel
can be observed. Loss of complexity in
the fractal dimension of physiological
signals is associated with a wide range
of physical and psychological disorders.
Similarly, people are more attracted to
space and objects with higher com-
plexity. Other recent studies have also
demonstrated a connection between
one’s sense of self and past experience
and aesthetic judgement (Lee et al.,
2020).

The links between neuroscience and
architecture are also strengthening, as in
the emerging fields of neuroarchitecture
and neurourbanism, as part of renewed
interest in the links between environ-
ment and mental health. This is partly
due to our scientific curiosity to under-
stand how our brains perceive and react
to different environments, but equally to
advancing evidence-based urban policy,
planning, and design. Psychophysio-
logical measurement methods such as
eye-tracking, EEG, and fMRI have been
used to study the affective and atten-
tional processes of looking at urban or
natural environments. Eye-tracking met-
rics such as dwell time can highlight, for
instance, how the facades of buildings
attract visual attention (Hollander et al.,
2020), and EEG measures can reveal
people’s emotional reactions, such as
approach/positive emotion (e.g., fron-
tal-alpha asymmetry), cognitive load
(e.g., theta/beta ratio), and more.

The framework of neuroaesthetics
has been applied to architecture and ur-
ban and landscape design. Researchers
have started to systematically exam-
ine people’s responses to architectur-
al spaces, both conscious responses
through self-reports and unconscious
ones through such psychophysiological
measures as skin conductance and brain

activity. These studies can provide in-
sights into the influence of factors such
as form, proportions, height, materiality,
and other factors on experience, atten-
tion, and emotion (Vartanian et al., 2015).
Coburn et al. (2020) identified three
components driving our perception and
appreciation of interior scenes: coher-
ence, fascination, and hominess (see
Chatterjee et al., 2021). This last is a
dimension specific to architectural inte-
riors that represents the extent to which
a space feels comfortable and personal.
The first two dimensions have also been
found to be critical axes in our percep-
tion of natural scenes. Coherence cap-
tures the degree to which a space feels
organized to the viewer, and fascination
encapsulates the visual richness and
complexity of a space. Interestingly, the
research found that fascination was
associated with a viewer’s sense of ex-

citement and desire to explore the space.

At the urban scale, fascination might be
related with the notion of urban vibrancy
(Montgomery, 1998).

Within the fields of restorative theory
and landscape architecture, the contem-
plative landscape model (CLM; Olsze-
wska-Guizzo, 2018) is a similar attempt
to establish a universal framework for
design and assessment of urban green
spaces. It consists of capturing sev-
en key-characteristics of alandscape
scene: layers, landform, biodiversity, col-
our and light, compatibility, archetypal
elements and character of peace, and si-
lence. From a phenomenological stand-
point, landscape views are justimages,
perceived by senses and processed by
the brain. Recent studies on highly con-
templative spaces in Singapore have
shown that spaces ranked highly using
the CLM framework can elicit changes
in patterns of brain activity associated
with relaxation and mindfulness (Olsze-
wska-Guizzo et al., 2020) and induce
the brain activity desirable in clinical de-
pression treatment (Olszewska-Guizzo
etal., 2022).

Urban design and architecture have a
long tradition of systematically measur-
ing objective factors relating to form and

Figure 2 >
Example of neuropsychological
measurement in a field exper-
iment: a participant wearing
a portable multimodal fNIRS/
EEG headset while exposed
to a dense urban environment
(photograph by Agnieszka
Olszewska-Guizzo).
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function. Capturing subjective factors
such as aesthetic and design quali-

ties present various challenges, and for
some they are indeed ‘unmeasurable’
(Ewing & Clemente, 2013), but they are
nonetheless important to understanding
how people experience and engage with
the urban and architectural space. Fac-
tors such as enclosure, imageability, and
legibility cannot be as readily assessed
building or room height but are linked
with human behaviour such as walkabili-
ty and urban vitality.

In most of the studies mentioned
above, the presence of others is con-
sidered a confound, something to be
experimentally controlled for: stimuli are
created carefully to not include people
because these could bias the results.
While the research on how these param-
eters influence spatial experiences is
ongoing, it is equally important to under-
stand how it is also modulated by human
presence; whether scenic or dull, streets
do not feel the same when they are emp-
ty as when bustling with activity.

THE NICE PROJECT
We recently began research on the NICE
project to investigate these questions.
What is the joint influence of environ-
mental qualities and social copresence?
Are the levels when a space starts to feel
crowded stable, or do they depend on
aesthetic and other spatial qualities?

Our approach is to combine the meth-
odologies discussed above into environ-
mental neuroaesthetics. In our studies,
we show participants urban environ-
ments that vary in design, aesthetics,
and spatial properties as well as levels
of human occupancy. During these ex-
periments, we record their physiological
arousal, brain activity, and conscious
preferences. Over the next year, we will
employ this method to conduct a series
of online, laboratory, and field studies to
understand the joint influence of social
density and environmental aesthetics on
perceptions of crowding, sense of pres-
ence, and willingness to visit.

Our research also raises new ques-
tions. How will environmental neuro-
science relate to our notions of design-
ers’ agency, intuition, and preference?
The psychological effects of space on
well-being are increasingly recognized.
This approach will allow us to better
understand design paradigms. Argua-
bly, our methodology can only capture
instantaneous responses to the envi-
ronment, but this can complement other
longitudinal research on the effects of
prolonged exposure to various environ-
mental factors.

Our efforts aim to redefine our per-
ception of human presence in spaces.
Rather than simply considering what is
the maximum capacity when designing
spaces, perhaps it is time to consid-
er optimal capacity too - the minimum
presence to make a space feel vibrant
and attractive. Furthermore, if there is
a link between the aesthetics of the en-
vironments and the acceptance or even
attraction of higher number of people
(i.e. tolerance for higher crowding), this
can also have implications for design
approaches of spaces, who due to their
function or location in the city, are ex-
pected to be bustling with crowds.

CONCLUSION
Inspired by the experience of emptying
cities during the pandemic, we argue
that it is important to re-examine notions
of social density and crowding with
novel methods from neuroscience and
environmental psychology. Aesthetic
and other elements of the architectural
environment interact with levels of social
density to influence the subjective expe-
rience of urban spaces. Establishing an
empirical understanding of the impor-
tance of both well-designed and so-
cially vibrant environments will not only
increase our knowledge of how people
engage with their existing environments,
but help drive better policy, planning,
and design decisions.
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Figure 1
Image of Orchard Road, Singapore’s prime retail and pedestrian avenue, during pre-pandemic pedestrian
rush-hour. How does the number of people walking influence our subjective experience of the environment?
(photograph by Panagiotis Mavros.)

Figure 3
Frame samples from video walkthroughs that were collected from different cities and countries. These videos
will serve as a large database of environmental stimuli, varying in environmental typology, aesthetic qualities
and social pedestrian density. They will be used to assess subjective experience and environmental prefer-
ences (photographs by the authors, adapted from original video sources by Daniel Sczepansky (POP Travel)
CC BY SA and Thomas Lim).
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Chapter 9—Designing
for Urban Health

and Well-being by Revisiting
Proximity, Walkability,
and Accessibili

Achilleas Psyllidis

Since the rise of the industrial city in the nineteenth century, it

has become increasingly evident that health and well-being are
strongly determined by environmental and socioeconomic factors.
Overcrowding prompted by urban population growth, poor sanita-
tion, insufficient infrastructure, air pollution, and unequal access to
resources such as clean water compromised health and accounted
for the rapid transmission of communicable diseases (Hall, 2014

Freestone & Wheeler, 2015).

ENVIRONMENTAL DETERMI- tential transmission risks (Psyllidis et al.,

NANTS OF URBAN HEALTH AND  2021). To contain the spread of the virus,

WELL-BENG people around the world were mandat-
Inrecent years, it has also become clear  ed to stay at home and limit their mobility
that numerous elements of the built, nat- to locations in theirimmediate vicinity.
ural, and social environments are partly  This emphasized that where we live and
responsible for various chronic physical  the quality of our surroundings matter. It
and mental ilinesses, including obesity,  further accentuated existing inequities
cardiovascular and respiratory diseases, in access to opportunities such as proxi-
stress, and sleep disorders (Giles-Corti  mal outdoor public and green spaces for
et al., 2016). Infectious diseases cannot  physical activity and recreation, often
be excluded from consideration either. leading to distress and, thus, to reduced
The COVID-19 pandemic has under- levels of physical and mental well-being.
scored the critical links between the way Remarkably, the challenges that
cities are designed and used and po- modern cities face and can impact
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health and well-being have muchin
common with the issues encountered in
nineteenth-century human settlements.
Noise and air pollution are associated
with negative physical and mental health
effects in cities worldwide. Increasing
levels of urbanization and built-up space
compromise the size and quality of green
spaces. Population sprawl and land-

use diffusion create large dependencies
on car and motorized vehicles, limiting
pedestrian and cycling infrastructure
and discouraging active travel, which in
turn leads to increased levels of obesity.
Socioeconomic and sociodemographic
disparities in access to education, job
opportunities, affordable housing, and
ethnic and age segregation jeopardize
well-being and social cohesion and are

further accentuated by spatial inequities.

Limited access to clean water, quality
food supplies, and sanitation facilities
are still preponderant issues for cities in
developing countries, especially in infor-
mal settlements of the global South.
Planning and design directives for ur-
ban health primarily emphasize the reg-
ulatory role of the physical and natural
environments. Originally, the focus was
on tackling direct physical effects such
as overcrowding and the deleterious
impact of contaminated water and air by
increasing available greenery (Ebenezer
Howard’s 1898 garden-city movement
is a prime example), reconfiguring the
street layout, and zoning land uses such
as separating polluting industry from
residences (Barton, 2015; Freestone
& Wheeler, 2015). More recently, the
World Health Organization (WHO) intro-
duced the ‘Healthy Cities’ programme
to promote health development and
well-being in urban settings, additionally
highlighting the role of social determi-
nants of health (Tsouros, 1995; Barton
& Tsourou, 2013; WHO & UN Habitat,
2016). The core values and principles
of this initiative are further reinforced
by the recent Sustainable Development
Goals (SDGs), developed by the United
Nations (UN) (United Nations General
Assembly, 2015). A common denomina-
tor across these approaches and strate-

gies is the plea for improved and equita-
ble access to a wide range of resources,
opportunities, and experiences.

It is abundantly clear that achieving
healthier lifestyles and well-being in
urban settings depends on accessibili-
ty. Therefore, to design health-promot-
ing urban environments that cultivate
interactions and social cohesion, we
in fact need to design for accessibility.
But how do we evaluate the successful
realization of SDGs and Healthy Cities’
goals? How do we operationalize the
achievement of improved and equitable
access to resources, opportunities, and
experiences? Which indicators are cur-
rently used? And is the current arsenal
of planning, design, and policy-making
tools appropriate? What do they capture
and what do they leave out? Common
indicators that are broadly used in ur-
ban health planning and design revolve
around generic metrics such as the num-
ber and mixture of facilities within fixed
radii, maximum walkable distances to
the nearest resources, and proportions
of public and green spaces within a
buffer or neighbourhood unit. Although
relatively easy to operationalize, these
metrics generally lack specificity. How
can we improve on one-size-fits-all
indicators and metrics? The following
sections revisit fundamental and interre-
lated concepts of proximity, walkability,
and accessibility, to account for different
age groups, population demographics,
needs, and preferences.

PROXIMITY IS IMPORTANT, BUT

IS IT ALWAYS ENOUGH?
Proximity is at the heart of urban plan-
ning, design, and public health ap-
proaches and strategies. It is a prereq-
uisite for easy access to resources and
facilities, a key indicator of potential
exposure to environmental factors such
as noise, air pollutants, and vegetation,
a catalyst for walking and cycling, and
a principal component of human-scale
urban form. Most importantly, it is the
baseline ingredient of essentially all
walkability and accessibility measures.
Therefore, designing for accessibility
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implies that we need to begin with prox-
imity. But how do we conceptualize and
operationalize proximity? What makes
something proximal? And proximal to
what?

Proximity is commonly understood in
spatial terms and is predominantly cap-
tured by Euclidean or travel-time meas-
ures of distance or in relation to a spatial
unit such as a neighbourhood unit or
catchment area (Clifton et al., 2008;
Kimpton, 2017; Xu, 2019). We usually
choose to live close to a school or a park,
have dinner at a nearby restaurant, and
prefer to shop within walking distance
from a metro station. All these exam-
ples have the concept of proximity at
their core. But there is always the need
for areference point. Home location is
by far the most common reference when
operationalizing proximity. The reach of
resources and facilities is almost exclu-
sively assessed relative to where we live,
often by drawing circles around the resi-
dential space, the ‘first place’ in Olden-
burg's (1999) famous taxonomy of plac-
es, or by calculating the number and per
centage of facilities within a neighbour-
hood defined by a census tract or post-
code area. But it might sometimes be at
least as important to also consider what
is proximal to our workplace, the ‘second
place’, or the places where we spend our
free time, the ‘third places’. Even though
this might sound trivial, it is quite strik-
ing that spaces outside of the home are
barely considered when operationalizing
proximity.

A widespread proximity-based as-
sumption is that people use locations
near their homes. Although this assump-
tion holds some truth on some occasions,
proximity does not imply actual use.
Assuming use because of proximity can
have substantial implications for how
we assess exposure to environmental
factors. For instance, if people live close
to a park but never really use it, are they
exposed to the health benefits of green-
space? This assumption can be primar-
ily attributed to the scarce availability
of actual human activity data. During
the COVID-19 lockdowns, proximity

played an important role because people
were often allowed to perform outdoor
activities only within a limited distance
from their homes. This, in turn, could
have affected the spread of the disease
as several aspects of urban form and
human activity on nearby streets might
have influenced the transmission risk, as
shown in Figure 1(Psyllidis et al., 2021).
Besides the obvious spatial aspects of
proximity, social space may have other
'hidden’ influences, such as on interper-
sonal relationships and ties (Chande
etal., 2020). Adding this dimension to
the conceptualization and subsequent
operationalization of proximity could be
essential, especially in the context of
communicable diseases, and could open
new avenues for approaches that are
not constrained by typical geographical
boundaries.

TOWARDS A WALKABILITY IN-

DEXFORALL
Healthy community design is inextrica-
bly linked to walkable community design.
WHO, the Centres for Disease Control
and Prevention (CDC), and the Active
Living by Design programme, among
others, endorse daily walking and cy-
cling as important forms of physical
activity for healthier lifestyles (Healthy
Places by Design, 2008; CDC, 2017).
Proximity to a variety of facilities and
activities is considered the cornerstone
of any walkable environment. In spatial
terms, short distances encourage walk-
ing and cycling, whereas long distances
often result in car dependency, which is
considered an important determinant of
obesity. Therefore, several city plan-
ning, design, and policy directives have
long promoted a mixture of land uses
and activities within walking distance of
people’s residences to achieve walkable
communities. The “15-minute city’ model
is one of the most recent hypes of this
type (Song et al., 2013; Carpio-Pinedo
etal., 2021). But how are short and long
distances defined? Do they mean the
same thing to everyone? Are the density
and mixture of destinations the sole fac-
tors that influence the walking behaviour
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of various population groups? And what
about the quality and experience of the
walks to these destinations?

The widely used shortest paths,
though easy to measure, can barely
capture actual walking behaviours, let
alone elicit what encourages people to
walk or not. Subtler qualities that relate
to how people perceive the street envi-
ronment, including the size, texture, and
configuration of such physical elements
as street furniture and paving materi-
als, the feeling of safety, and the time of
the day or night, may strongly influence
walking choices and behaviour (Ewing
& Handy, 2009; Ewing et al., 2013). With
afew notable exceptions, these quali-
ties and perceptions have barely been
considered in urban design literature
and practice, owing primarily to difficul-
ties in objectively measuring them, es-
pecially at scale. Other socioeconomic
and sociodemographic factors such as
age, gender, income, and ethnic back-
ground may also influence choices about
active travel (Ma & Banister, 2006). Do
children and the elderly make similar
walking choices or have comparable ac-
tivity spaces? Do people from different
income groups and ethnic backgrounds
engage equally often in active travel?
An inclusive walkability measure should
consider these aspects in combination,
ideally with varying weights depend-
ing on context. Similar considerations
apply to an inclusive cyclability measure.
However, limited data availability on the
actual travel behaviour of specific popu-
lation groups often results in them being
underrepresented or entirely neglected
in related indices, designs, and poli-
cies. Moreover, to achieve successful
operationalization at scale, planners and
designers need to draw on reliable and
appropriate methods from geographic
information science and urban analytics.

DESIGN FOR EQUITABLE
ACCESSIBILITY SHOULD
ALSO BE DESIGN

FOR CO-ACCESSIBILITY

Goals 3 and 11 of the SDGs set specific
targets for 2030: adequate and equita-

ble access to resources, services (tar-
gets 3.7 and 11.1), and facilities such as
transport systems (target 11.2) and green
and public spaces (target 11.7) must be
ensured universally (United Nations
General Assembly, 2015). According
to recent UN statistics, only half of the
world’s urban population have conven-
ient access to public transport, and the
average global share of urban areas allo-
cated to streets and open public spaces
is 16 per cent—far from the 30 per cent
target (UN, 2021). Such generic metrics
give some insight, but more specificity
is required when assessing the achieve-
ment of the defined targets.

The concept of spatial accessibili-
ty draws heavily on those of proximity
and walkability described above, and its
objective measurement is conditional
to the factors discussed in the previous
sections. The way we measure spatial
accessibility matters and can strongly
influence how we evaluate the success
of access-promoting designs and poli-
cies. Figure 2 illustrates this with an ex-
ample around access to greenspaces.

An aspect which is consistently
neglected when designing for equita-
ble accessibility is the likelihood that
individuals from different population
groups use similar services and facil-
ities concurrently. This aspect corre-
sponds to co-accessibility to opportuni-
ties, resources, and destinations (Milias
& Psyllidis, 2022). Widely used acces-
sibility indicators and metrics often do
not distinguish between facilities that
are accessed by large yet homogeneous,
population groups and those that are
frequented by more diverse populations.
This calls for new approaches that ex-
tend the conventional conceptualization
and operationalization of accessibility.
Recent evidence on this subject sug-
gests that the chance of encounters be-
tween population groups is influenced
by the location and spatial distribution
of services and facilities and the time re-
quired to reach them, as shown in Figure
3. Designing communities that facilitate
interactions between population groups
can have several societal and mental
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health benefits, and new operationaliza-
tions of co-accessibility can open new
avenues for how we understand and
evaluate spatial segregation.

PROSPECTS FOR HEALTHY CITY

FUTURES
What makes a city healthy and sustaina-
ble? Emerging voices from the planning,
design, and public health domains and
related global organizations increasingly
acknowledge the vital role of environ-
mental determinants in people’s health
and well-being. Healthy and sustaina-
ble neighbourhoods, cities, and human
settlements provide equitable access
to a wide range of resources, opportuni-
ties, and experiences through walkable
street environments that host a variety
of amenities and accommodate quali-
ty green and public spaces within short
distances. However, successful delivery
of the potential health and well-being
benefits to all citizens in urban areas
across the world requires new ap-
proaches to conceptualizing, measuring,
and designing the core attributes of ur-
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Factors pertaining to urban
form and human activity
along streets in Amsterdam,
the Netherlands that have a
variable impact on potential
transmission of the novel coro-
navirus (graphics by Psyllidis
etal, 2021).
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Figures2abc
Evaluating access to urban
parks in Delft, the Netherlands,
using different measurement
approaches. (A) distribution of
parks, (B) measuring access
using Euclidean buffers, and
(C) measuring access using
network buffers. With Euclid-
ean buffers (middle), only 0.1
per cent of inhabitants are
estimated to lack access to a
park within a 15-minute walk.
In contrast, network buffers
(right) estimate that 14.3 per
cent of inhabitants lack access
to a park (graphics by the
author, visualization by Roos
Teeuwen).
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Chapter [0—Cities and
Loove: Generative Desion as
Mapping of Human Values

Gia Jung
What are we looking for in modern love? Romance, partnership,
growth, inspiration, or something else? To the readers seeking to
converse on generative design for future cities, the question may
seem irrelevant. However, I have found romantic search to be the
most useful analogy for conceptualizing generative design as re-
search and practice. On the most superficial level, we observe a
similar trend in the expansion of objectives. Historically, marriage
has served as a social means to an economic end.

In contemporary culture, we seek many  or home, is idiosyncratic, with its own
qualities in our partner that would en- set of characteristics. Often, we do not
rich our life. This is not unlike our cities: ~ even know the criteria of our objectives,
beyond the primitive hut, we yearn for whose bounds and metrics often shift
inclusive communities, sustainable as interim results appear. The sequence
ecosystems, and equitable homes. We of search is nondeterministic in that we
desire our cities to inspire us and setthe  cannot replicate every run of a search
stage for life—and for us to love them. whose result reconstructs the over-
The problems of romantic matching all ranking. These particularities make
and place-finding are similar. The ob- cardinal ranking unfeasible before the
jective of each search, whether person search or even at all. Christian and Grif-
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fiths (2016) detailed the Optimal Stop-
ping Problem in searches for both part-
ners and apartments as an example of
how we can apply algorithmic solutions
to our daily lives. Their recommendation?
Noncommittally look at up to 37 per

cent of the total search space, and then
commit when you meet a candidate that
beats all the prior candidates (Christian
& Griffiths, 2016).

Although urban planning can be sim-
plistically conceived as a sheer problem
of search, optimization, and perhaps
prediction, this reductive approach fails
to capture the holistic picture: how do
we imagine and realize our longing for
home? According to Picon (2017), at the
core of city-making lies the groundlessly
optimistic, hopelessly ideal, even uto-
pian vision for the future. In this sense,
collectively planning and designing our
future cities differs fundamentally from
ourindividual search for love because
we can come together to build as we im-
agine.' Here, the problem of place-find-
ing becomes a more complex project
of place-making. Our collective ability
to design, develop and build our vision
in cities is at the heart of what inspires
contemporary practice of computational
design.

The centuries-old quest of making a
collective home, the ideal city, and the
eternal return, now compels both urban-
ists and technologists. We are building
generative design models and planning
platforms together.” Today’s genera-
tive designers insist that computation
can create a collective intelligence be-
yond individual human intelligence and
eventually form a collaborative platform.
Architects, planners, developers, social
scientists, and even data and computer
scientists will design and plan together
for future cities on this computational-
ly intelligent blueprint built upon design
intuition, computational efficiency, and
social awareness. Popular misbelief
pictures generative design as eitheran
iron-fast optimization of rational objec-
tives or the conspicuous expression of
parametric forms. This chapter aims to
tell the lesser-told story. Generative de-

sign is a social practice of computational
design, one that is built on human values.
It maps the space of wicked problems in
design by marrying human intuition and
machine intelligence, bridging vernacu-
lar and canonical systems,

and codifying social aesthetic values.

WICKED PROBLEM OF DESIGN:

HEROES AND ANTIHEROES
‘Home is where the heart is’, they say,
and this alludes to the wicked nature
of architectural design problems. This
heart's design vision is not static: its
constraint range moves, and its outputs
are interdependent. Defining the prob-
lem space of a new city projectis less
straightforward than, say, calculating
the shortest path from point A to point B.
Cities pose a set of challenges that of-
ten collide, contradict, and compromise
each other across domains of politics,
economics, technology, and design as
Rittel and Webber (1972) first conceptu-
alized as ‘Dilemmas in a General Theory
of Planning’. Every urban development is
another attempt to answer the centu-
ries-old question: How do we realize a
social vision in a built form? Urban plan-
ning, design, and development require
us, ever-more-dynamic metropolitan cit-
izens, to reach a consensus on inspira-
tion for the future. And the problem is as
old as humanity: we do not know what
we want.

Hence, design and politics are crit-
ical to architects and planners’ tool-
kits: designers provide a singular vision
of the built environment, and planners
negotiate divergent interests. In this
sense, generative design is not nov-
el at all, but only now has it become
socio-technically feasible to bridge
top-down imagination and bottom-up
ideations. The former relies on a singular
drive, the visionary architect, while the
latter depends on collaborative intelli-
gence, anonymous hands. Heroes have
embedded their names in the authored
canvas while antiheroes have paved the
everyday vernacular that enabled life to
unfold on civic ground. Ratti and Claudel
(2015) finds the juxtaposed modes of
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singles out there, we can’t
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artificial intelligence just yet.
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Across the three organizations
in which I've worked, the
attitudes of the two disciplines
remained the same. Architects’
answers would be ‘it depends’,
and computer scientists’ would
be 'Of course we can’.
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The connection between
software and architectural
systems is not novel or hidden;
itis both an art and science; it
is engineering and creativity.
It supports lives: the former
digitally and computational-
ly, the latter, architecturally
and urbanistically. It now is
well-known that Christopher
Alexander’s Pattern Language
inspired the canonical book
in software engineering,
Object-Oriented Software
Construction. Even earlier than
that, Metabolists and Cyber-
netics dreamed of aworld in
which the built dynamically
adapts to the rich colours of the
organismic life in constant flow.
Even before computational
design was founded as a field,
the architects and thinkers of
the protocomputational era pi-
oneered the way in Modernism
with its systemic foundations
and modularity. However, we all
have now seen their shortcom-
ings; or rather, its journey has
not come to full fruition yet.

design in etymologies of the latin words,
Artifex and Civitus: Deterministic archi-
tectural styles aim to be the conspicuous
canons of Architecture, authored Arti-
facts (Artifex), whereas collective hands
built Gothic cathedrals and medieval
towns, civil ground (Civitus). By codify-
ing design, generative design takes the
deterministic approach of the visionary
architect; inscribing values of design pa-
rameters is an act of assigning values to
different modes of design. By designing
the codes, generative designers allow
the evolutionary system to unfold archi-
tecture, just as the medieval pathways
did.

Truly, cities today are becoming too
important to be left for the architects
alone (Menges & Ahlquist, 2011). The
urban future is becoming too complex
for a single author to imagine with much
certainty; meanwhile, participatory
design has shown its shortcomings in
its lack of accountability in the design
process. Contemporary computational
design aims to build an elegant system
that leverages both modes of design. For
example, Ratti wrote of a future in which
we can branch, push, and pull as many
software developers interact, synthe-
size, and build on top of each other.’In
fact, millions of citizens around the globe
create and maintain open-source plat-
forms. In the spirit of citizen science and
civil activism, platforms such as Open-
StreetMap and Google Maps enable
users to collectively share local obser-
vations with differing degrees of central
governance. Other platforms, such as
Google Earth and Matterport, allow us
to access images and LiDAR data of our
planet. Cities make urban data and plan-
ning processes more accessible through
various GIS systems. How do we lever-
age the intelligences coming together as
a ‘triumph on a planetary scale’ (Picon,
2017, p.100)?

With today’s complex information
flows, an elegant generative design plat-
form can empower designers and plan-
ners with more informed and inclusive
decision points. We are building both
an algorithmic system and a collabo-
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rative platform to find better answers

to our built imagination. A traditionally
opaque process of planning can become
more transparent: accessible informa-
tion makes not only the planning process
efficient but also equitable and sustain-
able. Design options with lower carbon
emissions will surface to all citizens and
decision makers alike from the early
phases of design. Ecological consider-
ations can become easily available as
design and development objectives. Ul-
timately, what we lack is not the quantity
of data but the semantic structure, de-
sign intelligence and civic awareness of
the built environment to inform a future
that is equitable and sustainable to all.

WHAT'S WRONG WITH THE

GLASS BOX?
Let us shift the scale from the planetary
to the bricks at hand: what's up with the
new developments worldwide? Do we
find new towns inspiring? I'm bewil-
dered: we pay handsomely for neatly
stacked modernist grids only to flock
back to the old inspirations. While we
relish the conveniences of the latest
developments for jobs and infrastruc-
ture, we long for the winding streets
of mediaeval towns, sophisticated
negative space of Roman plazas, and
tree-lined civic alleyways in Beijing's
hutong. In extreme cases, the new cities
are completely abandoned: we need
look no further than hastily built ghost
towns around the globe: in China, there
are numerous cases such as Meixi Lake
new town outside Changsha, Kangbashi
New District in Ordos, and Zheng-
dong New District outside Zhengzhou
(Woodworth, 2020). In Spain, the city of
Valdeluz has almost become an ever-un-
occupied ruin from the 2008 finan-
cial crisis (Minder, 2019). In the United
States and United Kingdom, conspicu-
ous towers and condos soar up to house
global capital rather than local citizens
(Soules, 2021). New towns and towers
are built as an aspirational utopia-or, as
mere investment objects without the
intention to be ever inhabited. Without
the clear distinction between utopian
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and capitalist objectives, these assets
now stand as barren steel cages sans
dynamic lives within them.

We humans are honest like that, and
so too is our love. What differentiates
cities that are loved and filled with lives
from those that end up empty? The ca-
nonical A Pattern Language by the late
architect and mathematician Alexander
Christopher decodes the secrets in our
selective sentiment(Christopher et al.,
1977). Ratti and Claudel (2015) allude
to The Timeless Way of Building when
he juxtaposes demolished modernist
projects with the vernacular hills of It-
aly (Christopher, 1979). In love, we find
unexpected serendipity and moments
of awe. Beyond the transient feeling, it
is the state transition we experience
when our values are validated and our
existence assured in the commitment
and perseverance of the common pro-
ject. The barren grids of the modernist
projects, in pursuit of de-risking asset
values decades ahead of compounding
interests, conveniently neglect to make a
human-scale place suitable for living.

Designers and planners have long
called for human-scale place-making to
enable dynamic, urban lives. We all love
Jane Jacobs's West Village, the tree-
lined Haussmannian blocks of Paris, the
footbridged canals of Amsterdam, and
friendly alleyways in Seoul’s Han-ok
villages. This is the form of love we feel
from our cities: thoughts and ambitions
bigger than us. We navigate the acts of
love evolved across many generations
before us. Serendipitous encounters
bring us the joy of discovery. The incon-
spicuous design of many anonymous
hands and minds before us delight us in
their thoughtful adaptations of the built
environment to improve the everyday
lived experience. ‘Imperfections’ add
to what we call character, the myriads
of local solutions that are inscribed on
the civic canvas. What does it mean to
retroactively build it? One cannot simply
replicate as if in Disneyland. We must
now hack the morphological systems of
the urban fabric for livability, aesthetics,
and any other values we cherish.
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Admittedly, contemporary towers
are revered for reasons: the economy
of scale in urban developments enable
structural stability and infrastructural
sustainability. The large scale enables
future growth and fosters connections
forinhabitants. The challenge then is to
combine the two: economies of scale in
resilient infrastructure and human-scale
place-making in lived experiences. In
the end, only loveable cities are sustain-
able as people settle, invest, and make
improvements. How do we map the cur-
rent, let alone future, flux of populations,
traffic, work, learning, living, and other
fabric of life unfolding dynamically with-
in our cities? To answer the question in
the context of current everyday knowl-
edge requires a distinct kind of design
technique different from the tools that
enabled architects before us.

BEYOND DIGITAL T-SQUARES
Architects have long expanded the
mind-hand connections with the tools
by which we think, design, and influence.
Evolving architects’ hands increas-
ingly make push-and-pull requests on
software version control systems more
than clicking away point-bits on various
CAD systems. Menges and Ahlquist
(201) contrast two ways of leverag-
ing computing in design: computerized
and computational. While we work with
computerized geometric representation,
we have not yet achieved an algorithmic
way of working that maximizes compu-
tation in the design process and urban
information architecture. As the relevant
design space requires more precise and
complex urban information, it is only
fair for our contemporary techniques of
design to aid designers as more than a
mere digital T-square. A true compu-
tational turn in design, the discipline
meant to bring forth the unknown, can
only build on the design values encoded
through social computation.

Generative models do not seek to find
a simple global optimum, nor can such
clearly optimizable critical points exist in
the wicked problem of city-making, as
our predecessors have written exten-
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sively (Buchanan, 2010). Beyond predic-
tion, stochastic modelling, and scenario
planning, design is a mapping of values:
what kind of sustainable and equita-

ble cities do we envision for our future?
Mapping this space of problems, solu-
tions, metrics, values, and vision belongs
to the category of wicked problems that
build on strong assumptions, dynamic
interdependence, and conflicting stake-
holderships (Buchanan, 2010). Ultimately,
generative design is an explicit modelling
of human-made values: What cities are
we envisioning for us? It asks us to delib-
erately state the value system previous-
ly implicit in the practice of design and
planning: for whom are we designing and
building? What metrics of design quality
do architects employ to design genera-
tive systems? From whose perspective
should we measure quality? Computa-
tional design practice, in constructing

a generative model, further ‘requires us
to rethink central disciplinary concerns’
(Menges & Ahlquist, 2011, p. 8).

The need for a computational plat-
form is not just a rational argument, but a
poetic and aesthetic one. The beauty of
a generative system lies in its conscious
design for the unforeseen; the checks
and balances between machine and
human intelligences foster the organ-
ic, dynamic growth of the system to give
birth to many serendipitous, synergetic
creations by billions of hacker-creators,
systems, aesthetics, logos, and pathos.
How can our generative platform achieve
the same kind of collaboration and intel-
ligence as many designers, past, current
and future, have thoughtfully created into
the urban fabric? These questions help
navigate issues confronting generative
designers of late and open up discus-
sions, because only through discourse
and collaboration can we construct a
meaningful generative system.

Towards social computational design
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Ultimately, computational designers are
not only driven by the technical com-
plexity of design problems and solution
space but inspired by the social, aesthet-
ic challenges of the morphological sys-
tem in urban design. Current generative
design projects aspire to find a common
ground across the long-held dichotomies
in architecture and built environment: he-
roes and antiheroes, central platform and
open source, collective and individuals,
past and present, digital and analogue,
machines and humans, quantitative
and qualitative, heuristic and statistical,
and deterministic and nondeterministic.
Through generative systems, computa-
tional designers and engineers aspire to
bridge the two polemics; to make a place
where human and machine intelligences
converse; to democratize the architec-
tural heroes into everyday platforms; to
elevate the vernacular into the canonical;
and to allow collective intelligence, past
and future, to thrive on one platform.
Beauty of a system resides on both
the logical and emotional planes. ltis in
the orders of nature. Itis in the complex
systems of ant colonies. It is in the ser-
endipitous connections we encounter, in-
explicable in simple deterministic terms.
We have called this quality sublime. It
may just be the complexity, the refined
simplicity, that we have not yet under-
stood in full that we call sublime. Gener-
ative design pursues and dreams of an
aesthetic system and aspires to design
true beauty that is beyond the reach of
an individual, a style, a mere optimization,
but a complex system that is larger than
the sum of the individual parts. As with
the magical fairies of the gas-lit streets
of Paris, we have been fascinated by ma-
chines for their power to bring automag-
ical moments to life. How do we rebirth
human design intuition with a compu- Note
tational framework? That is the taskat ~ oFnions 2remy own and do

not represent any affiliated
hand. organizations, past and present.
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Commons as a Remedy
to Climate Change
Vulnerabilities

Dalia Munenzon

As our understanding of the cascading effects of climate change on
our urban environment grows, so does the complexity of the urban
adaptation project unfolds. Potential impacts and extreme climate
events require coordination between the spatial form and the infra-
structure systems across scales (Kousky et al., 2021).

ON THE TANGIBILITY

OF AVISION
For example, urban heat is addressed by
the city’s wind flow and formal thermo-
dynamics at a greater scale and by the
materiality of each building at a small-
er scale. Strategies for pluvial flooding
rely on both the capacity of the urban
drainage systems and the green space
networks of a city. Coastal flooding,
whether tidal or storm surge, requires a
continuous protection system along the
waterfront. Moreover, all these impacts
examined at the personal scale have
consequences on health and well-be-
ing and demand social and community
capacity solutions (Lotfata & Munen-
zon, 2022). Thus, the way to address the

climate crisis is a transformative action
that re-envisions the city’s spatial or-
ganization by linking adaptation strate-
gies to open and green spaces.
Burgeoning urban spaces are a de-
sirable vision for many, an ethical and
aesthetic setting for any future. Urban
visions inspired by the spatial impacts
of the COVID-19 pandemic were no
different. The rapid shift in the urban
experience sparked the appetite for lush
futures (De Monchaux, 2020). While
designers and urbanists fantasized
about sustainable and less congested
streets, thriving ecosystems in public
parks, and vibrant suburban neighbour-
hoods, the world slowly returned to its
pre-pandemic urban condition. Most
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new and temporary appropriations of
public space failed to endure, and no
fundamental transformation occurred to
the urban realm. Moreover, nuances of
control over public spaces materialized.
What socio-spatial structure can allow
such visions to be realized? This chapter
argues that these aspirational visions re-
quire a more profound overview of how
public space is managed and governed.
Contemporary research and practice
around urban climate adaptation can
provide the tools and levers for this re-
view.

Climate adaptation plans offer com-
prehensive strategies for urban resil-
ience and propose public benefits and
urban amenities as components of utili-
ties and infrastructure. These proposals
are near-term solutions and long-term
visions for the built environment and
illustrate the complexities inherent in
implementing such plans. In particular,
we contrast the Climate Ready Boston
(CRB) initiative as a market-driven ad-
aptation vision with large public works
projects catalyzed by civic activism and
implemented by the local government.
These examples highlight the critical
frameworks for public space and infra-
structure at such scales.

Open space played a significant role
in the pandemic and is an indispensable
component of urban climate adapta-
tion. New socio-spatial frameworks are
essential as the design world is eager to
implement adaptive visions. Urban and
landscape practice embraced Olmsted’s
19th-century strategies for ecological
and social green spaces; he envisioned
inclusive public spaces aimed atim-
proving public health (Eisenman, 2013).
Frederick Law Olmsted’s plans were
accomplished during a time of grand ur-
ban infrastructural investments. How-
ever, most city planning efforts today
are driven by market-based initiatives
and are aggregated across a dense-
ly built environment. Querying how we
enable these open spaces to support
social well-being and public health is
critical to equity and the effort to achieve
climate resilience. As a construct of

collaborative use and management, the
urban commons can expand the exist-
ing approaches to public space (Foster
& laione, 2020; Huron, 2015). This chap-
ter aims to ground the implementation of
the urban adaptation project in the com-
mons and stewardship to resolve issues
of risk and equity.

FROM URBAN SPACE TO URBAN

COMMONS
Publicly accessible urban open space
is considered an invaluable amenity
and component of public life. Studies
have analysed its multiple public health
and well-being benefits to residents.
Until recently, discourse and practice
explored opportunities to leverage the
current market-based urban develop-
ment patterns (Carmona, 2018). Open
spaces provided an alternative for the
contagious interiors, however with
rising infection numbers, authorities
tried to limit the groups congregating
outdoors or created designated spaces
for groups. At some point the pandemic
even rendered public spaces danger-
ous. And access to these amenities was
disrupted by the authority in charge. For
example, in NYC, outdoor recreational
areas (Kim, 2020) and privately owned
public spaces (pOPS) (Department of
City Planning DCP, 2021) were closed
and limited in use. Constrained public
exteriors had to limit access, and interi-
or-based public services had to innovate
and engage their community outdoors
(Gendall, 2020). Market-based public-
private partnerships and development
initiatives that create publicly accessible
private or privately owned spaces are
essential in neighbourhoods with limited
open space. However, the public-private
partnership allows the owner a level of
control over the use of space (Munen-
zon & Titelboim, 2020) and the potential
legal liability in case a visitor is harmed
(Hemel et al., 2020). Thus, during the
pandemic, the operators and owners
of such spaces sought legal solutions
to relieve themselves of liability. The
mechanism sustaining these areas can
conflict with the community’s needs in
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an emergency event or with events and
local initiatives. How do we make pub-
lic spaces more adaptable to extreme
events and maintain fair access? And
what does the current framework need
to allow new forms of operation and
stewardship?

This study hypothesizes that suc-
cessful urban climate adaptation plans
are directly linked to the privatization of
sociospatial orders throughout modern
history. We argue that robust social and
urban resilience depends on urban com-
mons and civic governance that allows
equitable, climate-ready urban infra-
structure projects to succeed.

Optimal urban strategies for a
positive urban environment have not
changed much since Cerda coined the
term urbanist (Sennett, 2018). Urbanists
strive for spaces of spontaneous inter-
action, flexible use, the introduction of
nature, and ecosystem services. Howev-
er, the tools we use to build, govern, and
regulate the urban realm have changed,
from the technologies to the institutions
and their capacity, aggregation of the
city, and ownership structure. Some
research reviews the potential parallels
between the extreme events of the pan-
demic and climate events and suggests
a general overview of overlaps (Kakderi
et al., 2021). Others merely acknowledge
the current urban realm’s political com-
plexity (Ramos, 2020); they overlook the
proposals available and the main imple-
mentation challenges. Itis commonly
understood that to approach the climate
crisis and adapt to the urban realm; the
strategies should entail comprehensive

open-space and green-space proposals.

However, a gap in the discussion and
analysis is in examining the mechanisms
forimplementation and the financial and
governance frameworks that enable
such spaces: What will catalyse the con-
struction of such projects and what will
ensure their success?

To examine these questions, this
chapter analyses two categories of
large urban projects: first, the climate
adaptation plans for the City of Boston
and the challenges that the implemen-
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tation of these projects faces; second,
successfullyimplemented large-scale
urban projects. This review is followed
by an analysis of theory and practice
concerning the urban commons through
mechanisms, benefits, and opportuni-
ties while focusing on the negotiation

of public ownership, community agency,
and commoning actions.

THE URBAN CLIMATE ADAPTA-

TION PROJECT
The pandemic positioned open spaces
as the facilitators of public health and
the community’s adaptive capacity. At
the intersection of engineered urban
infrastructure systems and convoluted
property rights, forms of social inter-
action forced flexibility on traditionally
rigid systems. Past pandemics affected
the shape of cities in grand infrastruc-
tural gestures (Sennett, 2018) and were
translated into architectural principles
(Colomina & Wigley, 2016). As engineer-
ing solutions effectively addressed the
spread of diseases with rigid and often
immutable systems, Olmsted envisioned
urban green spaces as opportunities for
equitable social interaction and healthy
respite from the city (Jones, 2018).
Olmsted’s comprehensive approach to
urban green spaces embedded environ-
mental planning and social cohesion in
the systemic understanding and opera-
tions of the urban realm. Many strategies
and solutions from his projects endured
and transcended into today's resilience
and climate adaptation planning (Ma-
soud & Holland, 2021). Contemporary
urban and social resilience design pro-
posals apply similar principles to provide
engineered adaptation and protection
from climate impacts and strategies for
improving the well-being of vulnerable
populations.

To foster a transformative future vi-
sion, many municipalities are adopting
and developing focused climate ad-
aptation programs. The City of Boston
has developed a long-term climate and
social resilience planning strategy to
understand that a comprehensive and
transformative effort will be needed to
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adapt to projected coastal flooding that
threatens a third of the City’s landmass.
The City's efforts capture contemporary,
historical, and projected challenges and
outline comprehensive implementation
roadmaps for spatial, civil, and regu-
latory solutions (City of Boston, 2016).
The proposed strategies span decades
and will require a Herculean effort of
financial investment, transformational
infrastructure construction, and opera-
tion and maintenance institutions. The
overarching Boston Harbor Vision re-
thinks the 47-mile waterfront as a public
amenity intertwined with a multi-layered
approach to provide redundancies in risk
reduction and local community needs
such as accessibility to public space.
The Mayor’s Boston Harbor Vision relies
on a market-based approach to create
this multi-billion-dollar protective barrier
and waterfront park (Figure 1) (Walsh,
2018). Essentially, the Vision requires
private investors, property owners, and
philanthropy to build, fund, and maintain
infrastructure for public use. The Vi-
sion is supported by the Climate Ready
Boston (City of Boston, 2016) initiative,
which provides district-specific strate-
gies that will guide incremental imple-
mentation.

The privatization of public space and
changes in how cities evolve and are
governed have decreased the ability
to pursue and accomplish aspiration-
al large-scale projects. Large-scale
urban and public works projects in the
last century were often driven by transit
infrastructure, engineering needs, and
private development. Experience during
the pandemic showed that access to ur-
ban spaces can easily be limited to pop-
ulations that rely on them and thus im-
pact their capacity to cope with extreme
events (Lotfata & Munenzon, 2022). In
his review of public space design prin-
ciples, Carmona (2018) argues that the
rights of public space use are often re-
stricted by the management authority
of the space and not necessarily by the
owner. He suggests defining the respon-
sibilities for and freedoms allowed in
these spaces before development.

The Climate Ready Boston (CRB) for
five district plans (East Boston, Charles-
town, Downtown and North End, South
Boston, and Dorchester) provide near-
term solutions and long-term strate-
gies for site-specific designs, policy
proposals, and continuous physical
transformation of the coastline (City
of Boston, 2018) The Resilient Boston
Harbor Vision details strategies to add
2.5 metres to the edge elevation using
integrated berm and levee systems as
part of public park space with recrea-
tional programs. The Downtown district
plan identifies the extensive private
ownership of properties along the coast,
even including condominiums, as a chal-
lenge to implementation (Figure 2; City
of Boston, 2020). The coastal strategy
outlined weaves the properties togeth-
erin a continuous liner system. A tool kit
of design concepts offers three scales
of edge: seawall, 3m wide harbour walk,
and soft edge with the outboard park. All
solutions require a certain level of col-
laboration, negotiation, and agreement
between the property owners. The own-
ers and the City will need to agree on
who will own, operate, and maintain the
new linear system. Potentially, the City
will be able to lead the effort and assume
ownership or public interest in the infra-
structure to receive federal grants and
coordinate the implementation efforts.
This is only one option; however, action
has currently stagnated. Two main ques-
tions lie at the centre of urban climate
adaptation: (1) What will drive action? (2)
Will this private-public ownership and
management framework serve the need
for equitable public space?

DRIVING IMPLEMENTATION
IMPLEMENTATION CHALLENGES

The Vision plan provides an opportunity
to evaluate cascading impacts, explore
systematic relationships, and outline
the objectives of benefits and transfor-
mations to the urban realm. Gradually
aggregating and detailing projects at a
larger scale draws attention to the links
missing from the urban planning system
and thus create the long-term collec-
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tive knowledge required for adapta-
tion. The Vision's initial aspiration to
be a market-based framework and to
grow incrementally was supported by
the City with steps such as the Coast-
al Flood Resilience Design Guidelines
(City of Boston, 2019). However, even
with a market-based effort, several ac-
tions need to be coordinated by the City.
Spatially, this involves the continuity of
the system between properties on the
public right-of-way and its integration
with the city infrastructure. In the long
term, the components of such systems
will have to be operated and managed
by a public entity. A coordinated effort
is required to define the system’s gov-
ernance framework, institutions, and
financing.

The Sustainable Solutions Lab at the
University of Massachusetts, Boston,
conducted two studies to address these
issues: Governance for a Changing
Climate: Adapting Boston’s Built Envi-
ronment for Increased Flooding (Kruel,
2018) and Financing Climate Resilience:
Mobilizing Resources and Incentives
to Protect Boston from Climate Risks
(Levy, 2018). The argument overarching
these studies is that a centralized effort
to align institutions facilitates the action
of implementation by creating institu-
tions, regulations, and taxation mecha-
nisms. Any proposed means will need to
be equitable concerning risk exposure,
ability to pay, carbon footprint, transpar-
ent and engaged decision-making pro-
cesses, and injecting money back into
the public realm for public benefit.

If governance sets the framework
for implementation, the question is still
what will drive action and whether the
most effective way for equitable man-
agement of these new spaces is insti-
tutional.

POLITICAL WILLAND ADVOCACY
Boston completed two massive public
work projects in the last three decades:
the Boston Harbor Cleanup Project
and The Central Artery / Tunnel (CA/T).
These projects required coordina-

tion between State and City opera-
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tions, needed unique pressure to start
implementation, and had along-term
transformative impact on the city, its
economy, and the built environment.
The Boston Harbor Project, aimed at
rebuilding the urban sewer and water
system, was overwhelmingly support-
ed by the public and advocacy groups.
Once the State realized it had to act, it
established a new independent authori-
ty, which successfully drove the process
(Berg, 2004). On the other hand, the
CA/T, known locally as the “Big Dig”
was an immense effort to transform

the city and remove a massive, elevat-
ed highway. Public opinion shifted as
the project extended in schedule and
budget, and the message over the final
benefit for the greater metro area com-
munity was not always coherent. The
advocacy groups involved represent-
ed one group of Bostonians and not the
voices of all residents (Miller, 2012).

By comparing these projects, we can
summarize two significant takeaways
about the complex and multidimen-
sional efforts of urban transformational
projects. The first is the driving of ac-
tion by local advocacy. Such a project
requires deep community connections
and civic leadership support. There is
an opportunity to envisage the possible
benefits of this project and leverage the
endeavour to meet multiple equitable
community priorities (Lotfata & Munen-
zon, 2022). Residents are aware of their
environments, geographic problems,
and structural deficiencies, which may
not be apparent to professionals. The
knowledge and ideas they provide will
promote creative solutions and strat-
egies. The second is the need for new
institutions and governance mecha-
nisms to lead implementation and future
use and operations. This project will
require institutional arrangements and
achange in the standard cultural per-
ception; it will be a gradual transforma-
tion, a learning curve towards collective
knowledge building. Stewardship and
buy-in from the community are integral
not only to the use of the space but also
to the implementation of this effort.
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NEGOTIATING PUBLIC OWNER-

SHIP AND AGENCY
The aim of the climate adaptation project
is to create an equitable and accessi-
ble urban space that will provide for the
local community daily at the aggregate
level and formulate the financial and in-
stitutional framework to build and man-
age it. The urban commons allows us to
discuss the management of such spaces
in a more extensive system that ensures
fair use and creates the conditions for
stewardship and advocacy. The mar-
ket-driven scenario for such an effort
will require a better framework for stew-
ardship of communities and their partic-
ipation in the process to avoid scenarios
that will lead to exclusion (Huron, 2015).
Facilitating collaboration between the
community, governance, and owners is
crucial to securing rights and respon-
sibilities for the resources of the urban
commons (Foster & laione, 2020).

The civic advocacy needed to push
the climate adaptation project can be
leveraged to facilitate the urban com-
mons. And the experience of gregarious
open spaces, as Olmsted envisioned,
can foster commoning. The act of civic
stewardship can contribute to the eco-
systems created around these urban
commons, increasing their ecological
capacity and contributing to their effec-
tiveness as climate-adaptive infrastruc-
ture (Colding & Barthel, 2013). The abili-
ty to use the commons and manage them
repositions the power balance towards
the community and allows histories of
inequities, discrimination, and environ-
mental injustices to be addressed (Lamb
etal., 2022; Lotfata & Munenzon, 2022).
Asserting ownership will foster equity
through stewardship and the act of com-
moning over the process of implementa-
tion, institution creation, and mainly the
operations of open spaces. Moreover, it
allows communities to co-create identity
and build capacity through collabora-

tion and value generation (Feinberg et al.,

2020).
In Downtown Boston, the complex
aggregation of ownership in coast-
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al areas is considered a challenge for
implementation. Assuming the urban
commons strategy for the climate adap-
tation project can advance the creation
of collaborative intuitions and cultivate
alonger-term commitment from the resi-
dents. The balance needed between the
City’s centralized effort to build institu-
tions and the localized creation of com-
mons can be seen as an interpretation of
James C. Scott’s analysis of large-scale
governance operation in his book Seeing
Like a State. According to Scott, large-
scale action lacks a certain sense of
agility reliant on simplifying operations
and technical knowledge. The “formally
organized social action” required to sus-
tain large-scale climate adaptation pro-
jects is unsustainable without a commu-
nity-driven “informal process.” Scott’s
proposed solution to the challenge is
local knowledge and intuitive collec-
tive practices. He called this knowledge

“metis"; it “represents a wide array of

practical skills and acquired intelligence
in responding to a constantly changing
natural and human environment” (Scott,
2020).

Similarly, the concept of urban
commoning is grounded in local cul-
ture, histories, and community practic-
es. Therefore, if the Harbor Vision is the
modernistic simplified aesthetic strate-
gy created by the City. However, the ag-
gregated commoning opportunities and
the sense of community created through
this practice are the “metis”.

COMMONING AS METIS

This study aimed to understand how
approaching the climate adaptation
projects as urban commons will catalyse
these projects and bring them closer to
implementation. A review of the chal-
lenges in the Boston case study and of
scholarly work presents opportunities
to apply the principles of the urban com-
mons. The community needs to partici-
pate beyond standard practice to foster
public interest and drive action. The
future threat of climate change and the
uncertainty of extreme weather events
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can be complicated and daunting for
many people. The Climate Ready Boston
process needs to develop a deep learn-
ing strategy and long-term stewardship
across all ages and community groups.
The process informs, educates, and em-
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can bring people together and make so-
cial connections stronger. The research
connects ideas from the literature about
the management of public spaces and

equitable futures and demonstrates how Note
they can play arole in the practice of cli-

Parts of this chapter are based

powers the community to create ideas:it mate adaptation.
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Figure 1 Figure 2
The Downtown section of the Resilient Boston Harbor Vision shows a green The Downtown Boston coastal property ownership diagram (visualization
park around the coastal edge of the city with a component of a flood from the City of Boston Climate Ready Downtown and North End report,
protection barrier (visualization from the City of Boston, by Landscape by STOSS landscape urbanism).

Architecture firm SCAPE).
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Chapler [2—Architecture,
Behaviour, and Magic:

On the Architect’s Design of
Forms of Life

Brendon Carlin

The term future is rooted in the Indo-European bee, which
means I am, lo be, and lo become. The figure of the architect
emerged as a specialized professional through divisions of labour
and separations of designer and ‘user” at least 5,000 years ago
and in parallel to the rise of Empire' (Howe, 2002) in Egypt.

1
Broadly defined, Empire is a
political organization com-
posed of multiple territories
and peoples, ‘usually created
by conquest, and divided
between a dominant centre and
subordinate peripherie’ (Howe,
2002).

2
Ibid.

Since then, we have been tasked with
designing and orchestrating spatial,
ritual, ‘functional’ and representational
mechanics for the reproduction of spe-
cific forms of future behaviour: specific
social roles, relations, and order, forms
of production, and forms of life. The term
future behaviour has recently been used
by those who are also now bestowed
with the title architect, and often solu-
tions or systems architects: the design-
ers, engineers, and programmers of
high-tech information and communi-
cation technologies and social media
platforms or other programmes and
software, not to mention a vast and ex-
panding network infrastructure. Tristan
Harris, a prominent former Google pro-

grammer, explains that social media is
designed to work via a kind of magic that
can provoke, predict, shape and capture
your future behaviour; ‘your future be-
haviour is the product’ (Orlowski, 2020,
0:26:32).2

In response to threats which would
destabilise and potentially destroy our
current political and economic institu-
tions, debates in centres of government
like the United States Congress have
focused on developing regulation or
reforms on social media at the level of
content (Flew, 2018). The real politics of
this economic and ontological machin-
ery though, can only be probed and the-
orised if we consider its deeper mechan-
ics and its literal material dimensions
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3
This phrase is taken and adapt-
ed from Tiqquns book This is
Not A Programme. (Tiqqun
(Collective), 2011).

4

See for example David Cop-
perfield’s passing through the
Great Wall of China.

and the labour it organises. We must
consider the way the spaces, machines
and infrastructures that make it possible
are designed, produced, or manufac-
tured, used, and maintained. If we look
beyond our own desks to, for example,
the tech worker offices in Texas, com-
munications networks under all oceans

and in outer space, data storage in China,

mining operations and miner housing
in the D. R. Congo or Peru, computer
assembly plants in India and so on—we
can start to pick apart the way the social
network takes a primary role in shaping
forms of life, social relationships, and our
architecture and cities globally. A deep-
er reading of these 'high’ technologies
might make visible what has long been
at stake for the figure of the architect,
and ‘architecture proper’'—namely build-
ings, parks, the city and so on—since the
very emergence of the profession

Below we will develop a brief and
preliminary comparative investigation
of a kind of ritual mechanics of control
or capture at play in the architecture of
ancient Empire and the high-tech archi-
tecture of Empire today. The point of this
investigation is to use certain terminol-
ogies and features associated with an
analysis of each, to begin and unpack
some of the key mechanisms through
which a hidden governance of forms of
life for extraction and expansion oper-
ates in the design, construction, use and
maintenance of architecture. Through a
few ancient Egyptian examples, read in
parallel to recent ‘high tech architecture’
we will query the relevance of Harris’
use of the term magic, and why an un-
packing of this term might be centralto a
theory of architecture today. This inves-
tigation is compelled by a much larger
ambition to develop practices through
which architecture might begin to com-
pete with Empire on the ‘playing fields’
of magic.’

EMPIRE’'S ARCHITECTURE OF

FUTURE BEHAVIOUR IS ANCIENT
Tristan Harris, who has now become a
crusader for the ethical reform of high-
tech and social media, has made abun-
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dantly clear what is at stake for tech ‘Em-
pire’. Through programming of symbols,
effects, commands, links, and alerts, big
tech’s designs are focused on creat-
ing a perpetual increase in user activity
and data collected from their platforms
so that they can process patterns and
sell predictable behavioural outcomes.
Hence, the predictability and manip-
ulability of user visits to and spending
with their paying clients and advertis-
ersincreases. Harris studied cults, is a
former magician, and attended Stan-
ford Universities Persuasive Technology
and Behaviour Design Lab (Thompson,
2018). He explained that over time, tech
giants create a kind of ‘'voodoo doll’ of
the psychological, emotional, and phys-
iological individual through surveillance
and the collection and analysis of vast
amounts of data (Aswad, 2020, p. 306).
This allows algorithms and Als to identi-
fy vulnerabilities which might be system-
atically triggered, provoking and guiding
the user in increasingly manipulable and
predictable ways (Harris, 2016). One of
the key tricks to social media design is
creating a ‘manipulative environment
that [taps] into the users’ weaknesses’
and disorients them. Big tech’s knowl-
edge is focused on developing tech-
niques with names such as ‘intermittent
variable rewards’ (Harris, 2016) which
strive to systematically, rhythmically op-
timize the timing, format, and content of
messaging and alerts (Neyman, 2017).
The user should be both made to feel
insecure, uncertain, and precarious, as if
they might be left behind or out, but then
‘therapeutically rewarded’ as they en-
gage with forms or a sense of protection,
belonging, empowerment, and self-real-
ization (Neyman, 2017).

Magic can be colloquially understood
as illusion or trickery, forms of skilled de-
ception that employ an art that involves
sleight of hand. In the work of modern
magicians, the design of artifice, archi-
tecture of the stage or prop which takes
advantage of blind spots in perception
and vulnerabilities, is the key to an often
charismatic and entertaining spectacle.*
One that must not only carefully consider
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the perception and vantage points of the
spectator but becomes all the more cap-
tivating when it asks the subject or audi-
ence to make choices and participate or
seemingly ‘take control themselves.’ In
order to construct an enthralling drama
and establish a sense of supernatural
power, the magician designs and stages
the potential for disaster, but miracu-
lously averts the threat and danger. Of
course, the key design problem and task
is to conceal the actual mechanics and
give an ‘option space’ so as to give a
perception of free will and choice, but

of course land in an outcome which is
under the control of the magician. With
advances in technology the mechanics
of the magic trick have become increas-
ingly small and invisible.

Magic, on the other hand, and espe-
cially in anthropology of the pre-mod-
ern can be understood as concerned
with rituals and spells involving the
sequenced choreography of spaces, ob-
jects, bodies, affects and symbols. The
magic spell or ritual has been used to
allow the patient to confront the source
of iliness or existential threat, and even
to some extent and in some examples,
initiate them and teach them techniques
and methods with which they might be-
come magic practitioners, restore their
presence (De Martino & Zinn, 2015, pp.
434-450) or protect or care for them-
selves. From another perspective, the
magic ritual sequence and its effects
can be used to uproot the patient or sub-
ject who, once vulnerable and disorient-
ed, can be offered specific forms of relief,
protection, and orientation through form,
sequence, symbol, affects and narra-
tives. Often these symbols and narra-
tives serve to assign meaning, identity,
threats, and ways of guarding against
them that orchestrate the subject or
user into specific roles, tasks, hierar-
chies, and forms of work and life in ways
that reproduce the power, authority or
system which condones, patronises, and
designs them (Turner & Turner, 1970).
Thus, we would argue that the patient,
subject, or user is rendered at once mes-

merised, enchanted and perhaps grate-
ful, while also rendered to some extent,
subordinate and dependent.

The design of the first pyramid and
funerary complex, the superlative politi-
cal, informatic, ritual and magic inter-
face of Egypt’s Old Kingdom, has been
attributed to Imhotep, one of the very
first figures historically identified as an
architect and chief minister to the Phar-
aoh Djoser. Imhotep was also referred to
in Egyptian and Greek historical records
as a magician, high lector priest, healer
and physician, and as the ‘overseer of all
stone works’. The 62-metre-tall pyramid,
125 metres by 109 metres at its base,
was constructed of stacked mastaba
platforms to become a clear symbol of
the king’s maintenance of Maat, the
cosmos or cosmic order (Ezzamel, 2009,
p- 83),° and an existential and practical
orientational device in the landscape
and the psyche. It was surrounded by a
vast necropolis containing the bodies
of subordinates who would continue
to serve Djoser in the afterlife. Djoser’s
cult-ritual memorial temple contained
libraries of written inscriptions of foreign
conquests, spells, measures, accounting,
processes of production, and practical
knowledge: an ideological, archival, and
actual tool for the organization of Maat
and of the living economy, labour, and
politics in Egypt. It has been calculat-
ed that at just one temple complex, at
least 25,000 workers laboured for over
20 years in its construction as artisans,
scribes, builders, food makers, and sup-
pliers (Tyldesley, 2002).°We can only
guess at the vast network of produc-
ers of food and sustenance needed to
supply the assemblage of specialized
workers. After construction, in addition
to aregular priestly staff, mortuary tem-
ples employed a network of part-time

'hour-priests’ so that the state and tem-
ple could provide titles, schedules, and a
role in Maat, not to mention the redistri-
bution of sustenance to a large section
of the society (Haring, 1997, pp. 80-82).

Often called 'households of a million
years’, memorial temples’ primary func-
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Inscriptions from a tomb at
Hierakonpolis (3200-3100
BCE) depict the king or
pharaoh standing between
two animals of chaos, unrest,
and unrule, charged with
the maintenance of earthly
architecture and material
rituals to maintain Cosmos or
Maat. ‘Disorder entailed the
collapse of cosmic order and
Maat as the pristine condition
of the world established since
