CTBUH Journal
International Journal on Tall Buildings and Urban Habitat

Advancing Sustainable Vertical Urbanism | 2021 Issue IV

Special Conference Issue: The Future City
Overcoming Carbon, Climate, and Societal Challenges in Cities
Megacities vs. Urban Sprawl
Reducing the Carbon Emissions of High-Rise Structures
Debating Tall: Move or Build a New Inland Megacity?
In Numbers: The Global Impact of 9/11 on Tall Buildings
Talking Tall: Touchless Mobility

Special Issue
Sponsored by:

Inside

Daniel Safarik, Assistant Director, Research and Thought
Leadership
Council on Tall Buildings and Urban Habitat (CTBUH)
The Monroe Building
104 South Michigan Avenue, Suite 620
Chicago
Illinois 60603
United States
t: +1 312 283 5599
e: dsafarik@ctbuh.org
ctbuh.org
Daniel Safarik is Assistant Director, Research and
Thought Leadership at CTBUH. His responsibilities
include providing high-level directional oversight for
the Council’s research functions, data studies, topical
publications, and dedicated tall building database.
Additional responsibilities include the development
of content for CTBUH publications, particularly
the CTBUH Journal. Safarik has co-authored or coedited numerous of the Council’s recent technical
publications. He served as the Director of the China
Office of CTBUH at Tongji University, Shanghai, from
2015 to 2017, spearheading the Council’s efforts to
expand influence and membership in China.
Trained as an architect and a journalist, Safarik
was the director of marketing for Brooks + Scarpa
Architects (formerly Pugh + Scarpa Architects)
from 2008 to 2011. He has a bachelor’s degree in
Journalism from Northwestern University and a
master’s degree in architecture from the University
of Oregon.

Keywords: Carbon, Climate, Social Issues, Sustainability
Introduction: The Resilient City
The incredible confluence of events in just
the past two years could understandably
give pause to even the most ardent urbanist.
From the outbreak of a global pandemic, to
civil strife on the streets, massive flooding
both on, and far away from the ocean, to
collapses both physical and financial—one
could be forgiven for thinking that the urban
proposition as we know it may have run its
course. Our cities can seem like the staging
ground for the apocalyptic visions that
doomsayers have been touting since time
began. Indeed, the threats are very real.
Almost any statistic one can cite, from
sea-level rise to housing prices and Gini
coefficients (a normalized ratio that

measures income inequality), suggests that
we as a global, urban society are headed in
the wrong direction.
Despite headlines about empty offices and
suburban flight, however, there is still
substantial evidence that cities, with all their
problems, are where people want and need
to be. And throughout history, cities have
proven to be remarkably resilient, against
many a shrill chorus of impending doom.
This does not mean that cities will remain
static; they never have been. If anything, in
the next generation, it is likely that cities will
see the degree and speed of change that
transpired during the Industrial Revolution
and its aftermath. The directions in which
cities grow may be unfamiliar—retreating

Figure 1. Cities are remarkably resilient. After the great fire of 1871, Chicago emerged from near-total devastation to become a world-class city and home to many skyscraper
innovations before the close of the 19th century just 30 years later. Source: Public domain
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Thus, it becomes obvious that future-proof
sustainable design must focus much more
on the materials we use for construction and
on our methods of construction. This paper
will discuss methods of minimizing carbon
emissions and reducing resource
consumption in commercial high-rise
buildings, through the example of
comparing the global warming potential
(GWP) of three designs, as considered for a
tower in Hamburg, Germany.

a. Typical concrete building as a benchmark
design
b. Optimized concrete tower
c. Hybrid concrete-timber tower
All three design typologies were to rise 29
stories above ground and have three stories
below ground. A gross floor area (GFA) of
45,000 square meters was set as the
comparative value.

Design A: Benchmark Tower
In line with most tall commercial buildings in
Germany, the first design consists of flat
concrete slabs and cores. Flat slabs allow for
an easy integration of technical building
equipment and a low floor-to-floor-height.

Moreover, the climate-damaging impact of
the initial embodied carbon is even greater
than is suggested by this ratio. This is
because an increasing decarbonization of

30 | Construction

CTBUH Journal | 2021 Issue IV

Conventional concrete
construction
Optimized concrete
construction
Optimized concrete construction
with graded concrete and façade/
fit-out optimization
Timber construction with
optimized façade and fit-out

Figure 1. Systematic illustration of the three design cases for a tower in central Hamburg.
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In this study, the authors investigated three
different designs and performed a life-cycle
analysis (LCA) for each of these designs (see
Figure 1). The primary focus of the study
centered on emissions embedded in the
load-bearing structure of the building, which
arise during the construction in life cycle
stages A1–A3 (see Figure 2). For the data
collection, a generic German database was
used (DIN 2013). Based on this study, the
client and the land purchaser decided which
design to pursue. The three designs
considered were:

Design C

Recovery

the energy mix must be expected, provided
that the objectives of the Paris Agreement
are met: all energy generation worldwide
must be fossil fuel-free by 2050 at the latest.
Regarding the damage caused by emissions
with relation to a particular date such as the
year 2080, it is not only the amount of
emissions that needs to be considered, but
also the timing of their release. Greenhouse
gases (GHGs) that are emitted when the
building is constructed cause climaterelevant damage to the atmosphere right
from the beginning. Operating emissions
and the related damage, on the other hand,
are very low to begin with, and only add up
over time (Sobek 2022, Weidner et al. 2021).

Design B

Recycling

Until recently, carbon dioxide (CO2) emissions
of the building sector were mainly discussed
with regard to the operating phase only.
However, when considering a typical office
building with high energy performance
standards, less than half of the building’s
emissions are generated by the actual usage
(Röck et al. 2020). More than 50 percent of all
emissions linked to an individual building are
embodied emissions. Some 64 percent of
these embodied emissions result from the
production and transport of the building
materials, as well as from the erection of the
building itself (Life Cycle Stage A). Twentytwo percent of embodied emissions are due
to maintenance (Life Cycle Stage B),
whereas 14 percent result from demolition
and disposal (Life Cycle Stage C) (Röck et
al. 2020).

Design A

Exported Energy

Introduction

For a client in Hamburg, the authors’ firm
investigated in detail the potential
minimization of carbon emissions that can
be achieved for a new tower, to be built in a
much-coveted central location. In this
particular case, minimizing the embodied
carbon was not only a desire of the client,
but it also helped the client to purchase the
plot for the tower in the first place. In the
German market, there is an increasing call for
cities not to sell their real estate plots to the
highest bidder, but rather to the most
sustainable concept (Gefroi 2008).
Sustainable criteria thus become just as
important a factor as the selling price in the
bidding matrix.

C4: Disposal

Keywords: Concrete, Decarbonization, Hybrid Timber

Carbon Optimization for a Commercial
High-Rise

Figure 2. The system boundaries of an LCA analysis. The specific stages taken into consideration in this study are
marked in grey. Source: EN 15978:2011, redrawn by CTBUH

Moreover, owing to the low labor costs for
installing the reinforcing elements and
formwork and their simple creation on-site,
reinforced flat concrete slabs have emerged
as a standard in Germany and many other
countries—despite the fact that this is not a
material-optimized system (Berger, Prasser &
Reinke 2013).
The façade consists of a typical unitized
system. The building fit-out with raised
floors and plaster walls was also assumed
as typical.
The structural components of a
conventionally-built benchmark tower
amount to a total of 13,834 metric tons of
carbon dioxide equivalent (t CO2-eq.). Per
square meter of GFA, this would result in
307.4 kg CO2-eq. On average, it shows that
concrete is responsible for two-thirds of all
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“

A third of the
overall carbon
emissions of a highquality office
building are emitted
before the first
occupant moves in.

”
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“

Fifty-four percent
of employees would
consider leaving their
jobs after the
pandemic if they are
not afforded some
form of flexibility in
where and when
they work.

”
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The rise of the hybrid mode of working means that people with vastly different
backgrounds, knowledge, skills, and individual needs are working alongside and
collaborating with each other in the same space. Flexibility has therefore become a
key consideration in workplace design, which also coincides with the huge interest
in well-being. With these trends in mind, this paper proposes that future
workspaces should be “spaces that inspire” the body, mind, and soul. Design
recommendations are offered to address well-being from an all-round perspective,
benefitting building users, the community, and the environment. The discussion
focuses on multi-functionality, bodily health, mental wellness, biophilic
environments, community engagement, and responsive workspaces.
Keywords: Office, Well-being, Workplace
Introduction
Never have the modes of work been so
diverse in contemporary history. A growing
number of multinational employers are
transitioning to “hybrid mode” in their daily
operations, which is already having an
influence on the kinds of workspaces they
build for employees.

linked to business performance and
resilience. Ensuring that people work
productively in a healthy and inspiring
environment, while bringing added value to
the community, is now a high priority for
both employers and building operators.

Multifunctional, Flexible Neighborhoods
While coworking spaces are known for their
ability to bring individuals of different
professions, needs, and work routines
together in one place, larger corporations are
also becoming increasingly multidisciplinary.
Engineering firms are recruiting policy
experts, academic research is done across
departments, and retail brands are
diversifying their product and service
offerings to boost market coverage.
All this means that people with very different
backgrounds, knowledge and skills, and who
have varying needs of their own, are working
alongside and collaborating with each other
in the same space. At the same time,
“well-being” is becoming a strong
consideration in building design, as people
are now hyper-aware of how the conditions
of their daily surroundings affect long-term
wellness. Meanwhile, employers increasingly
recognize that staff well-being is critically

Human well-being is holistic and
multidimensional. People spend about a
third of their time in their workplaces, and
individuals have a range of needs to fulfill
throughout the day, in addition to
business requirements.
As the boundary between work and lifestyle
continues to break down, future office
complexes will evolve into efficient, fluid
communities where a wide range of spatial
functions are within convenient reach of
users. These include, but are not limited to
flexible workstations, breakout spaces,
exhibition venues, arts and performance
spaces, healthcare, retail, food and beverage
(F&B), sports facilities, greenery, etc.
This mixed-use trend promises not just
commercial efficiency, but a joyous and
shared culture that encourages a variety of
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simultaneous social and cultural happenings,
generating dynamic energy and a
communal experience. The workspace is
essentially becoming a multifunction
neighborhood, where people gather, dwell,
and create with one another, or in their own
productive ways.
But simple diversity is not enough. The
COVID-19 pandemic has shown that, to
ensure sustainable business operations,
flexibility is equally—if not more—critical as
a workplace quality.
The ability to provide flexible work options
is also rising as an important attribute for
talent retention, especially among the new
generation. According to the EY 2021 Work
Reimagined Employee Survey, which
surveyed more than 16,000 employees
from 16 countries across 23 industries, 54
percent of employees would consider
leaving their jobs after the pandemic if they
are not afforded some form of flexibility in
where and when they work, and millennials
are twice as likely to quit as baby boomers
(EY 2021).
This is echoed by a survey by global
management consultancy McKinsey, which
reported that nearly three-quarters of 5,000
employees surveyed globally said they
would like to work from home for two or
more days per week after the pandemic (De
Smet et al. 2021).
A sensible curation of amenity-rich mixeduse spaces is a valuable asset that helps
companies adapt to a post-pandemic society
and retain top talent. Under hybrid working,
there will always be part of the workforce
working remotely. Facilitating collaboration
between those in and out of the office is a
challenge, not only for employers, but also
designers. Spaces must be designed to
accommodate different workstyles, routines
and modes of work—private work, face-toface meetings, virtual conferencing,
brainstorming, cross-disciplinary
collaborations, knowledge sharing, forum
discussions, etc. To elevate the user
experience, it remains a task for the architect
to link these components seamlessly with

Figure 1. Gallium Valley Science Park in Hangzhou, China is designed as a flexible workplace with a variety of shared
amenities, surrounded by a multitude of shared open spaces for greater social opportunities.

Figure 2. The program engages users with multipurpose components designed in interlocking spaces.

walkable circulation systems, interlocking
volumes, multilayered greenery, and
common areas.
Gallium Valley Science Park, an office park
located in Cloud Valley in Hangzhou, China,
has a design that intends to surround future
users with lots of inspiration, interconnected
shared spaces, and social opportunities (see
figures 1 and 2). It also aims to improve and
enrich the experience of communication
and collaboration.

Taller blocks feature major recesses on
building envelopes facing the central
courtyard, creating communal terraces to
let in fresh air and sunlight into core spaces
like lift lobbies and pantries. The project
seeks to blur the lines between work,
wellness, lifestyle, and the park, potentially
becoming a signature type of workspace
that fosters a work-life balance in the
science-tech industry.

Expanding Focus on Bodily Health
The project consists of laboratories,
coworking and meeting spaces, sports
facilities, exhibition venues, restaurants
and retail outlets, to make up a
comprehensive program. A communal
“sky-loop” platform on Level 3 connects
office spaces with amenities like eateries,
roof gardens, and other recreational facilities
(see Figure 3).

CTBUH Journal | 2021 Issue IV

Commitment to staff well-being helps attract
talent—a trend amplified by the
pandemic—and employers are investing
more in it. Even before the pandemic, global
advisory Willis Towers Watson found that
supporting staff well-being is one of the top
four staff benefits priorities for 66 percent of
companies globally, and 60 percent in
Asia-Pacific (Willis Towers Watson 2019). The
latest data from the Global Wellness Institute
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“

It is time that we stop understanding
vertical development in terms of autonomous
single-program buildings, and instead
approach it as the holistic extension of multiple
urban systems along the vertical axis.

”
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The figure representing the building industry’s
proportion of the world’s annual CO2
emissions (Architecture 2030), both embodied
and operational—nearly 40 percent—has
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C2: Transportation

Minimizing carbon emissions and reducing resource consumption in commercial
high-rise buildings is an essential component of the building industry reducing its
overall footprint. A concise study of design options with three levels of carbon
emission production was undertaken for a real project proposed for a site in central
Hamburg. The study showed that carbon emission reductions of up to 78 percent
could be made by electing to design in hybrid timber as opposed to conventional
concrete, and that a 47 percent reduction could be achieved through a concreteoptimization process.

What this also means: A third of the overall
carbon emissions of a high-quality office
building are emitted before the first
occupant moves in. It takes over 50 years of
annual operative emissions to reach the level
of embodied emissions (Bechmann, Mrzigod
& Weidner 2020).
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Of course, we must not be naïve or facetious
in these comparisons. As world leaders
converge on Glasgow for the UN Climate
Change Conference (COP26), the challenges
facing cities today are truly unprecedented
and global in scale. It will require every
ounce of ingenuity we can muster to
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maintain a high quality of urban life, and get
beyond the objective of simply surviving the
next disaster. The following pages touch on
some of the great contemporary challenges,
and a range of potential responses that, in
large part, are achievable, should the political
will be mustered.

construction phenomenon, quickly put that
notion to rest. Two particular points
underscore this: A stunning 84 percent of all
buildings 200 meters or taller currently in
existence were constructed after 2001. Of
the world’s 100 tallest buildings, 86 have
been completed since 2001.

B1: Use
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We also know that buildings of the future will need to
be re-configured many times during their lifespan to
meet longer-term changes in need and use. Currently,

Construction

Abstract
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More recently, the terrorist attacks of 11
September 2001 caused many commenters to
declare the “death of the skyscraper,” if not
cities along with them. After such a cataclysm,
who would want to occupy a high floor on a
building ever again? As the accompanying Tall
Buildings in Numbers data study shows (see
page 50), the recovery not only of New York
City as a skyscraper capital, but the
acceleration of the global skyscraper

A holistic building traffic operation, with flexible elevator
configuration driven by advanced terminals or
smartphones, integrated access control, visitor
management and guidance, allows for the easy
segmentation of passengers, permitting a number of
separate building functions (for example in the case of a
multi-purpose building housing both a hotel and office
space) to be undertaken simultaneously by the same
elevators, with each user group perceiving an exclusive
service. This offers building owners the adaptability they
need to navigate changing circumstances and
future-proof their buildings. These features—and many
others—provide architects and developers the essential
tools required to help them address the pressing
challenges that our cities face. At Schindler, the
corresponding solution is called PORT 4D.

Destination control technology is one of them: it allows
for better elevator traffic performance, resulting in a
higher handling capacity, and potentially significant
energy savings. At a time when densification is
considered good planning practice, the clear benefits
that this technology offers pose the question as to
whether it should become standard in building design
and management, in the same way that the light bulb
industry has adopted LEDs in its quest for
energy efficiency.

B3: Repair
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Consider also the rapid change that came to
cities in the 20th century, especially those
heavily bombed in World War II—Berlin and
Tokyo looked nothing like their former selves
when they re-emerged from the conflict. But
both retained their global significance, even
earning reputations as desirable places to live,
work and visit, and have given the world many
cultural and technological innovations in the
postwar era.

most structures are locked into their initial use by an
elevator scheme, requiring high costs to modify.

The city of the future
faces no shortage of
challenges. It must tackle
head-on the climate and
social crises that are
currently unfolding. On
the face of it, the elevator
industry would appear to
Florian Troesch, Head of
have only a limited role
Transit Management & VP
in addressing these
Innovation and Business
critical issues. This would
Development, Schindler
be ignoring, however, the
immense technological advancements that have taken
place in the industry over the past years, and the
immense potential these technologies have in shaping
the smart and sustainable cities of tomorrow.
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There are countless examples of cities rising
Phoenix-like from the ashes, quite literally. This
article is being written in the city that
experienced (and on the 150th anniversary of )
the Great Chicago Fire, which in 1871 was
thought to have brought the young
metropolis of Chicago, built largely in wood,
to an end (see Figure 1). Instead, it unleashed
a wave of new technological innovation and
safety measures—not least steel frame
construction, crib/grillage foundations and
terra cotta fireproofing—paving the way for
the modern tall building. The city rebuilt, but it
was not a replica of its past self. Other than its
grid street pattern and a few stone and brick
buildings that survived the conflagration, the
Chicago of 1890, with a population of 1.1
million, would likely have been
unrecognizable to a citizen transplanted from
1870, when it was less than 300,000 people
(Channick 2021).
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Daniel Safarik

The tall building, the city, and by extension, urban life, are
all facing unprecedented challenges, in multiple
This special issue is kindly
sponsored by:
aspects—carbon, climate, and societal. The planet’s
Schindler
rapid urbanization and climate crisis are on a collision
course, requiring huge corrections in the way we build
and the resources we use. There are many ways forward
for sustainable vertical urbanism, as seen through dozens
of optimal examples. But as we have learned from the
resilience of cities through other calamities, such as 9/11, weather events, and the
COVID-19 pandemic, within these challenges lie tremendous opportunities. The
great question is, do we as a planet have the collective political will to implement
the best practices we identify?

from low-lying waters’ edges rather than filling
them in; or building truly three-dimensional
cities—but it will still be urban growth. The
key insight is that, when politicians cry, “We
will rebuild” after a disaster—whether sudden
like a hurricane-driven flood or an earthquake,
or slow-moving like climate change or a
pandemic—city-builders will reply, “Yes, but
not in the same way we built before.”
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Global News
Americas
A major renovation of the 1931 McGraw-Hill
Building in New York City’s Midtown West
has been completed. The classic Art-Deco
building, designed by Raymond Hood, now
includes open office floor plans, exposed
steel ceiling beams, fully operable windows,
outdoor terraces for select office suites, and
an 11-meter-tall (35-foot-tall) lobby atrium.
The total project cost around US$120 million
to complete. Despite the building being
both a New York City and National Historic
landmark, the renovations proceeded over
preservationists’ objections, as the landmark
protections applied only to the exterior.
Minneapolis also played host to a major
renovation, in this case to a 1985 office tower
formerly known as the Campbell Mithun
Tower, rebranded as Two22 Tower after a
US$20 million, year-long construction
project. The redesign includes a monumental
staircase in the place of escalators, dedicated
space in the main entry for vendor pop-ups,
and clarified wayfinding. Other updates
involved the elevator banks, atrium, and
skyway which were given marble finishes
and high-technology features. Indoor and

Visit the daily-updated online resource for all the latest news on tall buildings, urban development,
and sustainable construction from around the world at: CTBUH.org/global-news

rooftop terraces, video conference rooms,
and a pool table room were also added.
The increasing influx of technology and
other companies seeking a low-tax
environment is driving real estate upwards
in Austin. Local firm Urbanspace Real Estate
+ Interiors has proposed a 55-story
high-rise with 345 market-rate residences
called The Modern, located in the Rainey
neighborhood. Amenities will include
indoor and outdoor lounges, private dining
areas with catering kitchens, an Olympicsize swimming pool, a fitness center, a
board room and business center, a guest
suite, and bike and paddleboard storage,
among others.
A project proposed for 1698 West Georgia
Street in Vancouver’s Coal Harbour area
would reach 100 meters and provide 125
residential units—and feature a two-story
waterfall. The design by Kohn Pedersen Fox
Associates employs stepped massing at the
top, which is meant to evoke mountaintop
cliffs, while the podium’s forms nod toward
the foothills.

Europe
Big news on the tall and energy-efficient
front has come to London, where developer
Apt has received planning consent for three

McGraw-Hill Building, New York City.
© MdeAS Architects
6 | Global News

towers on the edge of Canary Wharf, which it
says could become Europe’s largest Passivhaus
development. The project at 2 Trafalgar Way
will include 1,672 student rooms, 80
apartments for University College London
staff, commercial office and retail space, and
indoor children’s play space. All this will be
housed in towers of 28, 35, and 44 stories,
linked by a four-story podium. The two taller
blocks will also be linked by a skybridge.
Oddly, the project will also feature a
McDonald’s drive-through.
Also in Canary Wharf, a 225-meter residential
building has been proposed for a South Quay
waterside site. If approved, the existing
six-story office building built in the 1980s
would be demolished and replaced with a
57-story residential building at 17 Admirals
Way that would deliver 495 units, with 125
earmarked as affordable homes. The bronzeclad building will feature a crown decorated
with a thin spire, which will light up at night.
In keeping with the view that renovation can
be at least as sustainable as new
construction, the City of London’s fabled
Barbican Centre is set for a major renewal.
The City of London Corporation has
launched a search for a design team to
re-envision the landmark. The facility is
targeting net-zero carbon emissions by 2027.
Final selection of the design team is
anticipated by February 2022.

Two22 Tower, Minneapolis – rooftop terrace. © Corey Gaffer
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master’s degree in architecture from the University
of Oregon.

The tall building, the city, and by extension, urban life, are
all facing unprecedented challenges, in multiple
This special issue is kindly
sponsored by:
aspects—carbon, climate, and societal. The planet’s
Schindler
rapid urbanization and climate crisis are on a collision
course, requiring huge corrections in the way we build
and the resources we use. There are many ways forward
for sustainable vertical urbanism, as seen through dozens
of optimal examples. But as we have learned from the
resilience of cities through other calamities, such as 9/11, weather events, and the
COVID-19 pandemic, within these challenges lie tremendous opportunities. The
great question is, do we as a planet have the collective political will to implement
the best practices we identify?
Keywords: Carbon, Climate, Social Issues, Sustainability
Introduction: The Resilient City
The incredible confluence of events in just
the past two years could understandably
give pause to even the most ardent urbanist.
From the outbreak of a global pandemic, to
civil strife on the streets, massive flooding
both on, and far away from the ocean, to
collapses both physical and financial—one
could be forgiven for thinking that the urban
proposition as we know it may have run its
course. Our cities can seem like the staging
ground for the apocalyptic visions that
doomsayers have been touting since time
began. Indeed, the threats are very real.
Almost any statistic one can cite, from
sea-level rise to housing prices and Gini
coefficients (a normalized ratio that

measures income inequality), suggests that
we as a global, urban society are headed in
the wrong direction.
Despite headlines about empty offices and
suburban flight, however, there is still
substantial evidence that cities, with all their
problems, are where people want and need
to be. And throughout history, cities have
proven to be remarkably resilient, against
many a shrill chorus of impending doom.
This does not mean that cities will remain
static; they never have been. If anything, in
the next generation, it is likely that cities will
see the degree and speed of change that
transpired during the Industrial Revolution
and its aftermath. The directions in which
cities grow may be unfamiliar—retreating

Figure 1. Cities are remarkably resilient. After the great fire of 1871, Chicago emerged from near-total devastation to become a world-class city and home to many skyscraper
innovations before the close of the 19th century just 30 years later. Source: Public domain
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“

The argument that
cities are ‘bad for
people’s health’ is not
new, and pandemics
throughout history
have resulted in the
development of new
infrastructures and
planning
regulations.
22 | Urban Design

”

Decentralization and the “15-minute city” are ideas that are currently being put
forward to tackle urban challenges, but how will these issues be tackled in the
design of tall buildings? What is the implication for these ideas in a future,
pandemic-aware context? Can future vertical expansion be addressed through
new models that take into account the same multiple and complex challenges
currently being faced in the horizontal realm? It is time that we stop understanding
vertical development in terms of autonomous single-program buildings, and
instead approach it as the holistic extension of multiple urban systems along the
vertical axis.
Keywords: Densification, Megacities, Social Distancing, Sustainability, Urban Sprawl

Learning by Doing
While different parts of the world
experienced second and third waves of the
coronavirus pandemic, in the fields of urban
design and architecture, questions
surrounding the future-proofing and
sustainable development of our cities
gained increasing momentum. The world
remains in a state of flux; governments have
implemented different policies and
regulations locally and globally; and
developers and investors have adjusted
their business models towards an unknown
future. How do we go about designing for
these new dynamics as architects and
planners? Currently, the whole world is
“learning by doing,” which is a unique,
simultaneous experience. On the one hand,
we have seen knowledge exchange about
planning issues taking place in newly
transformed global online conferences, and
on the other hand—in our direct physical
environment—we are witnessing bottomup initiatives transforming our
environment, alongside immediate
measures that may fail or succeed. Clearly,
the ecosystem of life, urban development,
and growth as we have known it has been
turned on its head by the pandemic.
It is commonly understood that three key
drivers—the introduction of new codes and

regulations, the call for a holistic approach to
sustainability and the increased
incorporation of technology—will play
significant roles in how our cities develop in
the near future. In the following paper, we
will touch upon these drivers and further
investigate the future of urban densification
in light of the challenges brought about by
the coronavirus pandemic, and what this
may mean for the vertical expansion of our
cities post-COVID-19.

Pre-COVID Assumptions
Prior to the COVID-19 crisis, we expected an
increase of 2.5 billion people to move or be
born into in the world’s urban areas by
2050. The physical densification of our
cities, whether outwards or upwards, was
already considered an inevitability, and this
projected densification had placed
significant pressure on city planners.
In fact, forecasts have stated that in 2050,
two-thirds of the world’s population will live
in urban areas (UN 2018). This growth
presents enormous challenges to our cities
environmentally, socially, and economically.
In order to prepare for this widespread future
densification, cities have already accepted
expansion in one form or another. Providing
adequate means to serve the needs of
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Minimizing carbon emissions and reducing resource consumption in commercial
high-rise buildings is an essential component of the building industry reducing its
overall footprint. A concise study of design options with three levels of carbon
emission production was undertaken for a real project proposed for a site in central
Hamburg. The study showed that carbon emission reductions of up to 78 percent
could be made by electing to design in hybrid timber as opposed to conventional
concrete, and that a 47 percent reduction could be achieved through a concreteoptimization process.
Keywords: Concrete, Decarbonization, Hybrid Timber

Introduction
Until recently, carbon dioxide (CO2) emissions
of the building sector were mainly discussed
with regard to the operating phase only.
However, when considering a typical office
building with high energy performance
standards, less than half of the building’s
emissions are generated by the actual usage
(Röck et al. 2020). More than 50 percent of all
emissions linked to an individual building are
embodied emissions. Some 64 percent of
these embodied emissions result from the
production and transport of the building
materials, as well as from the erection of the
building itself (Life Cycle Stage A). Twentytwo percent of embodied emissions are due
to maintenance (Life Cycle Stage B),
whereas 14 percent result from demolition
and disposal (Life Cycle Stage C) (Röck et
al. 2020).
What this also means: A third of the overall
carbon emissions of a high-quality office
building are emitted before the first
occupant moves in. It takes over 50 years of
annual operative emissions to reach the level
of embodied emissions (Bechmann, Mrzigod
& Weidner 2020).

the energy mix must be expected, provided
that the objectives of the Paris Agreement
are met: all energy generation worldwide
must be fossil fuel-free by 2050 at the latest.
Regarding the damage caused by emissions
with relation to a particular date such as the
year 2080, it is not only the amount of
emissions that needs to be considered, but
also the timing of their release. Greenhouse
gases (GHGs) that are emitted when the
building is constructed cause climaterelevant damage to the atmosphere right
from the beginning. Operating emissions
and the related damage, on the other hand,
are very low to begin with, and only add up
over time (Sobek 2022, Weidner et al. 2021).
Thus, it becomes obvious that future-proof
sustainable design must focus much more
on the materials we use for construction and
on our methods of construction. This paper
will discuss methods of minimizing carbon
emissions and reducing resource
consumption in commercial high-rise
buildings, through the example of
comparing the global warming potential
(GWP) of three designs, as considered for a
tower in Hamburg, Germany.

Moreover, the climate-damaging impact of
the initial embodied carbon is even greater
than is suggested by this ratio. This is
because an increasing decarbonization of
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“

Fifty-four percent
of employees would
consider leaving their
jobs after the
pandemic if they are
not afforded some
form of flexibility in
where and when
they work.

”
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The rise of the hybrid mode of working means that people with vastly different
backgrounds, knowledge, skills, and individual needs are working alongside and
collaborating with each other in the same space. Flexibility has therefore become a
key consideration in workplace design, which also coincides with the huge interest
in well-being. With these trends in mind, this paper proposes that future
workspaces should be “spaces that inspire” the body, mind, and soul. Design
recommendations are offered to address well-being from an all-round perspective,
benefitting building users, the community, and the environment. The discussion
focuses on multi-functionality, bodily health, mental wellness, biophilic
environments, community engagement, and responsive workspaces.
Keywords: Office, Well-being, Workplace
Introduction
Never have the modes of work been so
diverse in contemporary history. A growing
number of multinational employers are
transitioning to “hybrid mode” in their daily
operations, which is already having an
influence on the kinds of workspaces they
build for employees.

linked to business performance and
resilience. Ensuring that people work
productively in a healthy and inspiring
environment, while bringing added value to
the community, is now a high priority for
both employers and building operators.

Multifunctional, Flexible Neighborhoods
While coworking spaces are known for their
ability to bring individuals of different
professions, needs, and work routines
together in one place, larger corporations are
also becoming increasingly multidisciplinary.
Engineering firms are recruiting policy
experts, academic research is done across
departments, and retail brands are
diversifying their product and service
offerings to boost market coverage.
All this means that people with very different
backgrounds, knowledge and skills, and who
have varying needs of their own, are working
alongside and collaborating with each other
in the same space. At the same time,
“well-being” is becoming a strong
consideration in building design, as people
are now hyper-aware of how the conditions
of their daily surroundings affect long-term
wellness. Meanwhile, employers increasingly
recognize that staff well-being is critically

Human well-being is holistic and
multidimensional. People spend about a
third of their time in their workplaces, and
individuals have a range of needs to fulfill
throughout the day, in addition to
business requirements.
As the boundary between work and lifestyle
continues to break down, future office
complexes will evolve into efficient, fluid
communities where a wide range of spatial
functions are within convenient reach of
users. These include, but are not limited to
flexible workstations, breakout spaces,
exhibition venues, arts and performance
spaces, healthcare, retail, food and beverage
(F&B), sports facilities, greenery, etc.
This mixed-use trend promises not just
commercial efficiency, but a joyous and
shared culture that encourages a variety of
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Abstract

The use of ecobricks in 2020 at the Ridge, a commercial development within the
V&A Waterfront, Cape Town, a mixed-use, retail, tourist, and harbor precinct,
presented a novel way of reducing the project’s carbon and energy footprint, while
sequestering a ubiquitous and environmentally detrimental waste stream from the
open environment. The paper also highlights the positive and beneficial
relationship between local communities and developers. The authors highlight the
opportunity within the built environment for innovative ways to replace virgin
construction materials with otherwise non-recyclable waste materials, including
the context in which they are used, the risks, and the benefits. Through use of
ecobricks in this project, some 5.5 metric tons of plastic waste were kept out of
the ocean.
Keywords: Ecobricks, Construction, Life Cycle

Plastic Waste: Challenging the Urban
Environment to Be Creative
Over 300 million metric tons of plastic is
produced every year, of which half is used
only once and then discarded, then surviving
several hundred years on the planet as
pollution. Of this, over 8 million metric tons
of plastic is dumped into the oceans every
year (Jambeck et al. 2015). The downstream
damaging effects of such plastic waste
significantly outstrip the negative effects of
greenhouse gas (GHG) production caused by
the manufacture of such plastics in the first
place (Hamilton et al. 2019).
The use of ecobricks as void formers in place
of conventional, hydrocarbon-based
materials at the Ridge (Griffiths 2020,
Mouton 2019), a new commercial project at
the V&A Waterfront (V&A) in Cape Town,
successfully demonstrates how replacing
virgin and generally high-carbon-content
construction materials with ecobricks can
generate both positive environmental and
social impacts (see Figure 1). Ecobricks
commonly consist of non-recyclable,
single-use plastics harvested from waste
streams. In the case of the Ridge project,
they consisted of the ubiquitous two-liter

polyethylene terephthalate (PET) single-use
beverage bottles, filled with other single-use
plastic packaging waste.

Ecobricks at the Ridge: Demonstrating a
“New Normal” Approach
The use of ecobricks at the Ridge building is
one of the first such projects in the South
African commercial building sector. In
recent years the V&A Waterfront has
become a leading developer of sustainable
buildings in South Africa and has focused
intently on removing single-use plastics
within its properties.
In doing this, its development team has
proactively sought ways to include ecobricks
in construction projects as part of the overall
solution for dealing with the plastics crisis.
They found uses for ecobricks in smaller
applications, such as a food garden, where
the bricks are used to create raised beds in
which vegetables are grown for distribution
to displaced urban people. This resource was
created and managed in partnership
between the developer and a local nonprofit, non-governmental organization
(NGO) called the Ecobrick Exchange (EBE).
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