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Mark has worked on more than 40 tall and supertall building
buildings over the last 15 years and is a structural engineer by
training. His extensive exposure to tall building design, and

his leadership within BuroHappold's multi-disciplinary tall
building community, has led to a wider interest in tall buildings
as a genre, and he has written and been quoted in several
technical papers and media articles on subjects ranging from
innovative structural design to the psychology of tall buildings.
He is currently a CTBUH City Representative for Dubai and is a
member of the Urban Habitat / Urban Design Committee.
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Abstract | fHE

Tall buildings increasingly dominate our skylines as an almost inevitable response to
urbanisation. They often do not integrate well with the urban habitat in which they are located
however, a must for long-term social, environmental and commercial sustainability, marching
towards the age of the megacity. Instead, their dominance of the skyline separates them almost
physically from the urban fabric around them, taking away from their environment instead of
breathing life into it. This paper examines what it takes to successfully integrate a tall building
into the urban fabric, outlines the symbiotic benefit such integration generates for the urban
habitat, the tower itself, and the city, and looks at the current drivers for integration from the
perspective of different building typologies. Through examples, we will look at the keys to
successful integrated design, including people-centric design, and will consider a framework for
success for social, commercial and economic sustainability.

Keywords: Integrated Design, Social Interaction, Sustainability, Urban Habitat
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Introduction

With rapid increases in world population,
migration between continents and a
trend towards urbanisation, pressure is
rapidly growing on new and, particularly,
established urban centres globally in
terms of environmental, social and
economic sustainability.

According to the last revision of the World
Urbanisation Report (United Nation'’s
Department of Economic and Social Affairs,
2014), the world’s urban population is
expected to increase by 64% by the year 2050,
and the number of megacities, those with in
excess of ten million inhabitants, are set to
increase in number by 50% by the year 2030,
from twenty nine to forty one.

This urbanisation is further pressurising
established cities due to lack of land
availability, land costs and the limitations of
infrastructure at both the macro and micro
scale. The current trend to accommodate
these population challenges through building
dense and high, adds further pressure
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to the existing, and in some cases aging,
infrastructure and can place further strain on
the sustainability of such densification for the
long term if not tackled appropriately.

To meet the challenges, sustainable design
at a micro scale, building by building, is
not sufficient in isolation. The three pillars
of sustainability: environmental, social and
commercial, all need to be addressed in an
integrated way in our urban centres at

all scales: through both the tall buildings
that accommodate us, and the urban
environment that forms the basis of our
communities (Figure 1).

True Sustainable Development

The definition of sustainability quoted in
Our Common Future (Brundtland, 1987)
largely captures the essence of sustainable
development:”... development that

meets the needs of the present without
compromising the ability of future
generations to meet their own needs!
Environmental challenges related to carbon
emissions, depletion of natural resources
and air quality are well documented and
largely well understood, and some measures
have been adopted to work toward more
environmentally sustainable development,
but it could be argued that economic and
social sustainability have not received the
attention they warrant, serving only inward
focussed needs.

Figure 1. Three Pillars of Sustainability (Source: BuroHappold)

[tis often considered that tall buildings and
densification of the urban habitat are in
and of themselves, sustainable responses to
population growth, however in reality, they
can work against sustainability if they are
not well designed and are not integrated
with their location. Isolated tall buildings,
with maximising return on investment an
overriding priority and solely focussing on
the individual building or development, are
seldom sustainable in any form.

Tall buildings in well planned and integrated
developments can be the answer to long-
term sustainable development, but in order
to do so, they need to address all three pillars.
Maintaining the health, happiness, security
and prosperity of our growing communities
is paramount.

Challenges of Current Development
Approaches

Tall residential buildings, typically sold off-
plan, are often a poor example of sustainable
development and seldom consider lifecycle
energy costs and lack focus on minimising
water and energy demand. Limited research
in Chicago (Peng Du, 2015), comparing an
area of low-rise urban sprawl to a residential
high-rise area in the city, concluded that the
low-rise sprawl was notably more sustainable
from an energy perspective than the
significantly more densely populated high-rise
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area. Residential developments, particularly
in less mature markets, are also often more
focussed on the “look” of a building and its
apartments than the “feel! Air quality, access
to natural light and quality and availability

of communal social spaces are typically

less tangible from a potential customer’s
perspective than a building’s appearance,
particularly when units are to be sold off-
plan, so there can be less of an impetus on
the developer to give these environmental
and social factors equal consideration,
particularly when their driver is principally a
commercial one. These type of buildings often
also establish themselves as monoliths that
do not interact with the neighbourhood —
building to plot lines, incorporating podiums,
and generally interrupting the flow of the
streetscape and closing it in on itself.

Commercial and mixed-use buildings
typically fare better, with recognition of the
importance of high quality environments
and social interaction spaces, and good
internal connectivity all boosting productivity,
creativity and communication — strong
commercial drivers. In well-designed
examples, this connectivity and provision of
social space continues down to the building
entrance and its wider connectivity with the
streetscape through openness of the facade
treatment and the use of uncluttered and
accessible lobby space connected to external
public space provided within the plot.

Outside the individual plots, poorly
considered planning is a major challenge.
Without the right mix of developments and
without considered and complimentary
amenities, retail and public spaces, the
streetscapes can become dead areas at
times of day, lacking vibrancy and a sense

of community. The infrastructure to support
such poorly planned areas can also be
inefficient, with large peaks and troughs

in infrastructure demand challenging the
efficiency and long-term viability from a
commercial and environmental viewpoint. A
lack of connectivity to transport hubs, notable
in some developing countries, also detracts
from the benefits of building densely in the
first place, with more reliance on the use of
cars and its implications on carbon emissions
and air quality.

The same research from Chicago previously
discussed however, showed that better
access to amenities, common in modern
high-rise developments, played a strong role
in promoting social sustainability from the
viewpoint of residents’ perception of a higher
quality of life in the tall building development
compared to the low-rise area.

While building dense has the potential

to be sustainable, it can only be truly
achieved through an integrated approach in
consideration of the buildings with the urban
habitat to target all three pillars

of sustainability.

The Importance of the Urban Habitat and
Integration

The role and planning of the urban habitat

is key to creating true sustainable urban
development. Each of the three sustainability
pillars can be hugely positively impacted

by a well-designed public realm, integrated
with the buildings it connects. The principal
factors are:

- Optimised mix of building use

- Provision and connectivity of public
space at small, medium and large scale

- Design of buildings to integrate with
the streetscape

- Integration of appropriate technology

Optimising the mix of commercial and
residential buildings can greatly improve
efficiency of infrastructure by flattening out
the peaks and troughs of water and energy
demand. Sustainable energy generation

also becomes more feasible, with renewable
energy systems incorporated into tower
designs able to feed into a localised
infrastructure to optimise their use and
direct it where it is needed. An efficient and
centralised infrastructure also reduces overall
energy cost. The right mix also encourages a
more vibrant community with continued use
of the public realm for longer periods during
the day and evening, improving security and
helping attract investment in amenities for
all. Balancing typologies and integration of
public transport as part of these optimised
developments also lead to reduced reliance
on private cars and improves air quality,

and reduces time and cost associated with
personal travel.

Flexibility is also an important consideration.
As cities develop and expand, they need to

be able to respond in an organic way and
some consideration should be given to the
resilience of developments to react in this way
to change in usage and accommodation of
changing infrastructure.

Provision of public space as part of single
developments, and medium to large spaces
as part of larger developments or masterplans,
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Figure 2. Urban Connectivity (The High Line) (Source: Eric Soltan)
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can form interconnected walkable
neighbourhoods if legislated and planned
properly, further encouraging community,
enlivening the streetscape and driving further
investment. The creation of such public

realm can be symbiotic with the buildings it
supports, breathing life into each other, with
buildings providing public spaces as part

of their developments helping create the
network of spaces, and the public realm itself
creating community and attracting further
investment in turn (Figure 2). Such an example
is The High Line in New York, a disused,
elevated freight rail line on Manhattan’s west
side, which was transformed through a mix of
public and private money into a linear urban
park (Figure 3). The park brought energy and
vitality to this forgotten neighbourhood and
has since been credited with bringing $2
billion dollars in private investment to the
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Figure 3. High Quality Public Realm (Source: Eric Soltan)
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area along with creating 12,000 new jobs
and generating more than $100 million in
property taxes (Ascher, Uffer, 2015).

The provision of green and planted spaces,
adequate shading and the use of natural cross
ventilation can also help with reducing heat
island effects in dense neighbourhoods in
warmer climates (Figure 4). The King Abdullah
Financial District (KAFD) masterplan, by
Henning Larsen and BuroHappold, makes use
of such techniques to provide air movement
and shade through the urban network

with the result of reducing the ambient
temperature by up to 8°C during Riyadh’s
summer months, compared to the adjacent
city centre zone (Chen, Godefroy, Kurek, 2014).

As well as providing public space within and
around the base of tall buildings, the design
of buildings where they meet the street can
also benefit both individual building users
and the urban environment they contribute
to. Such consideration of the integration of
buildings with the street, including set-backs
and transparency of the facade treatment, is
something indirectly encouraged by City of
Toronto Planning Department, where creation
of privately owned, public spaces (PO.PS.) at
the base of towers within plot set-backs are
encouraged through negotiation of planning
concessions, and detailed information of the
treatment of the buildings at the base of the
towers requires detailed scrutiny as part of
the planning process. Such attention to detail
and provision of space enlivens the buildings
themselves, creating better buildings for
their occupants and provides further
connectivity through the public realm with
improved visual lines and the additional
security it provides.

Figure 4. Green and Planted Spaces (Source: Eric Soltan)
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With technology so embedded into modern
life, ensuring that cities integrate with
technology and are able to keep pace with its
rapid evolution by allowing for the necessary
flexibility in infrastructure, are also important
factors in creating a sustainable, “smart” city.

Such integration is symbiotic in nature,

and is not just about ensuring that we

feed consumerist needs. Integrating
technology into the urban environment can
positively impact on social, environmental
and economic sustainability of a city by
encouraging connectivity of communities,
enabling smart management of personal and
city-scale energy resources and encouraging
commercial enterprise, connecting businesses
more directly and relevantly with customers.

Aspects of the “smart” city include:

- Smart buildings: buildings that collect
and interpret advanced data related
to power, security, occupancy, water,
temperature, and humidity. This
allows the facility’s management to
gather comprehensive insights of their
properties, steer expenditure and increase
efficiencies and system optimization.
From a personal perspective, it also allows
individuals to monitor and take more
control and responsibility for their own
environmental footprint.

- Smart transportation: seamless
integration of sustainable IT concepts
enables better and more reliable transport
management thanks to real-time
information delivery about people flow and
traffic congestion, road hazards, CO2 levels,
and the location of available parking and
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charging stations for electric vehicles, just
to mention a few. Such smart management
can enhance safety and onvenience, now
and for the next generation of connected
vehicles and infrastructure.

- Smart infrastructure: the integration of
IT into infrastructure design supports an
intelligent city and efficient management
of that city, by helping to maximise
efficiency and reduce cost and risk related
to power, water, lighting, gas provision
and other public services, by ensuring
that delivery of services are based on real-
time data.

Integration of technology into buildings and
the urban environment must be considered a
necessity for cities to be truly sustainable, and
to enable them to adapt and evolve to meet
their future needs.

Toward a Rounded, Integrated Sustainable
Future

A sustainable approach to buildings and a
sustainable approach to the urban habitat
separately cannot provide truly sustainable
development for the megacities of the
future. Both are currently often addressed

in a piecemeal way depending on location,
with the sustainability of individual buildings
largely dependent on the whim of individual
developers, and the typology of the building
under development, often due to lack of
strong legislation.

As previously discussed, commercial buildings
are typically more mature in their approach

to sustainability, with energy efficiency and
quality of space significant commercial

drivers due to energy costs and direct
correlation between the quality of space and
environment and the productivity of staff. The
initial outlay on construction and fit-out in
these cases is far outweighed by the savings
in lifecycle costs and the impact of improved
productivity on the bottom line. As little as

a 10% improvement in productivity can as
much as double profitability, and a case study
carried out on the Genzyme Headquarters
building in Cambridge Massachusetts
estimated a $5 million return due to improved
productivity (BuroHappold, 2014) (Figure 5).

Improved internal environmental quality,
access to natural light, improved acoustics
and improved physical and visual internal
connectivity all lead to improved well-being
leading to productivity and creativity benefits.
The same benefits can be transferred to

Figure 5. Genzyme Headquarters (Source: Anton Grassl)
E5 GenzymeNEIRER (RF: Anton Grassl)
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Figure 6. Operating Costs of Tall Buildings (Source: BuroHappold)
E6. sRERNCEME R fr LRI As)

residential development, leading to improved
health and well-being, and thus reduced
healthcare costs, and reduced energy

costs, but buyers do not generally insist

on such quality other than at a superficial
level and developers will generally provide
the minimum they can to earn maximum
return on their investment. To help drive

the sustainability benefits learned from
commercial use into residential use, we need
to better educate users on the benefits, or
create legislation and incentives to drive

the improvement for us, with sustainability
standards raised through planning

and regulation.

Without improved environmental
sustainability in building design across the
board, and intelligent, integrated design
where all parts of the design are focussed to
optimise the whole rather than designed in
isolation, the benefits of denser living may be
lost. Energy efficiency of individual homes and
offices within tall buildings, through use of
common infrastructure and decreased energy
demand, and less exposure to the external
environment, may be outweighed by the use
of more materials, inefficiency of space, and
the energy requirements of common spaces
and elevators etc. (Figure 6).

A Framework for Success

As discussed in this paper, sustainable
development consists of the three pillars
of social, environmental and economic
sustainability and each must be addressed
by both individual buildings and their

connecting environment in an integrated way.

Sustainability in individual building design is
currently inconsistent in approach and efforts
should be made to align sustainability efforts
independent of building usage, whether
through education of tenants / buyers, or
through legislation and planning to address
key design issues from a people-centric
viewpoint:

- environmental quality (air quality, comfort,

access to natural light, acoustics);
- creation of social spaces;
- optimised energy efficiency;
- optimised building design to improve

efficiencies (built area, materials,
infrastructure).
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Integrating tall buildings with the urban
environment and the design of a well-
planned urban environment itself are critical
components of sustainable development for
our growing cities. When integrating with the
streetscape, the base of tall towers should:

- carefully consider facade treatment
to encourage physical and visual
continuation of the public realm for
passers-by and provide great entry
experiences for occupants, and limit
the use of podiums and other barriers
to integration;

- provide public space that enliven the
buildings themselves and connect to a
network of walkable spaces, such as cafes,
use of street furniture, small parks etc.

The urban environment itself has a symbiotic
relationship with the buildings, with the
buildings feeding into the public realm, while
the neighbourhood feeds the success of the
buildings through enlivening and providing a
sense of community and security (Figure 7). A
well designed, sustainable urban habitat will:

- provide an optimum density, and mix
of typologies to drive an efficient urban
infrastructure, increase viability and
efficiency of renewable energy production
incorporated into building design, enliven
the urban environment and encourage
investment in amenities and entertainment
provision;

- include flexibility in buildings to respond
to the evolving needs of the city and to
limit the necessity of future demolition and
re-development;

- provide a walkable neighbourhood,
encouraging a lively streetscape and
community through connected spaces
provided by both individual buildings and by
spaces created as part of the public realm;

- provide a feeling of security and wellbeing;

- integrate with transport hubs and reduce
reliability on use of cars and improve
air quality;

- include an integrated, flexible technology
component to manage infrastructure and
provide improved social connectivity.

As our populations increase and as
migration and urbanisation continues to rise
significantly, the above steps when taken

in combination will help cities, particularly
megacities, in meeting the needs of true
sustainability and ensure the needs of the
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Figure 7. PNC Plaza - Integrating with the Public Realm (Source: Connie Zhou)
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Figure 8. Urban Environment - The High Line (Source: Eric Soltan)

B8 WmiNgE-s&=FP A E (KR Eric Soltan)

present are met without compromising the
ability to meet future needs. The responsibility
for such an integrated approach will clearly
fall on many parties, but it seems clear

that, while there are benefits to sustainable
design for developers and users alike, it

may be that legislation, regulation and
incentivisation, instigated at local authority
and governmental level, is required to ensure
a consistent, sustainable approach. As can

be seen however, the benefits of integrating
tall buildings and the urban habitat can have
significant benefits to all parties, and can drive
further investment and revenue, providing the
incentives needed (Figure 8).

Solutions to sustainable development do not
all look the same, however. The challenges
and drivers differ from one location to
another, and all must be considered in the
process. Local environmental conditions and
the type of macro infrastructure in a location
play a big part.

What is also clear is that our current approach
to sustainability globally is often piecemeal
and inconsistent, and is largely falling short in
addressing the real issues we face. Targeting
density and building tall are often more a
response to maximising return from expensive
and scarce plots of land, sometimes under
the banner of sustainability, but may indeed
actually be less sustainable than well designed
and connected urban sprawl. Such examples
are seen in developing countries where mass
tall building construction is evidenced, built
around economic drivers which, while key to
initial economic growth, need to be tempered
through maturing of those markets to make
sure that they are sustainable for the long
term. The responsibility of architects and
engineers to promote and pursue sustainable
practices and approaches to design,
considering the wider context, should also
not be overlooked.
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