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Introduction: How technology transforms built environments
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I N T RO D U C T I O N

up to 60 percent of assigned workspaces are wasted because people are
in meetings, not at their desks.6 This is a stunning statistic; it means that
the majority of a company’s largest asset class is unused. This most
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I N T RO D U C T I O N

helping to eliminate this monumental waste. It can also yield significant
building-lifecycle savings and create a higher-quality environment. One
way it accomplishes this is by allowing us to create buildings “virtually,”
before starting construction. This strengthens today’s fragmented
construction industry by enabling vertical integration among the many
participants involved in creating a building. At its heart, the Building
Information Model has a massive, centralized database of knowledge
and designs that all stakeholders can access. Instead of a linear flow of
tasks and information, stakeholders can share their information to
develop ideas and solve problems in parallel. 

The Building Information Model is the technology
platform that strengthens today’s fragmented design
and construction industry by enabling vertical
inte
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I N T RO D U C T I O N
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A C O L L A B O R AT I V E  M O D E L  F O R  T H E  C O N S T R U C T I O N  I N D U S T RY

similar to the automotive industry, and also has significant, positive
repercussions in terms of health and safety. There has been an
irreversible trend toward improving safety at the sites over the past
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A C O L L A B O R AT I V E  M O D E L  F O R  T H E  C O N S T R U C T I O N  I N D U S T RY

perspective during the entire building lifecycle. We need to anticipate
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C O N N E C T I V I T Y  I N  B U I L D I N G  D E S I G N
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P e r f o r m a n c e - B a s e d D e s i g n  a n d  c o n n e c t e dp r a c t i c eU P I S A G L O B A L F I R M O F D E S I G N E R Se n g i n e e r s ,  p l a n n e r s  a n d  b u s i n e s s c o n s u l t a n t s  p r o v i d i n g  a  d i v e r s e  r a n g e  o f  p r o f e s s i o n a l  s e r v i c e s  t o c l i e n t s  a r o u n d  t h e  w o r l d .  I t  i s  a  w h o l l y  i n d e p e n d e n t  o r g a n i s a t i o n ,i t  h a s  a n  i n d e p e n d e n c e  t h a t  e n a b l e s  i t  t o  s h a p e  i t s  o w n  d i r e c t i o n  w i t h
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P E R F O R M A N C E - B A S E D  D E S I G N  A N D  C O N N E C T E D  P R AC T I C E

could not supply the product cheaply enough. The difference between
our client and the competitor was two pence (approximately four cents)
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P E R F O R M A N C E - B A S E D  D E S I G N  A N D  C O N N E C T E D  P R AC T I C E

the Brisbane Airport. We were able to use our Stansted Airport
experience to prove only 10 days later that Arup was the company that
should be awarded the Brisbane contract. We won for three reasons:
one, the levels of information we possessed about the topic; two, the
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The way smart buildings
will flourish

HOW MUCH ENERGY COULD AN ORGANISATION SAVE if the heating, air
conditioning and power consumption were regulated according to
the number of people in the building? How much additional value
could building owners generate if they had a more accurate picture
of the way their services were being consumed and could charge
tenants accordingly? And how much more comfortable would it be 
to work in a building where smart infrastructure recognised each
individual as he or she walked into a room, tailored building services
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T H E  WAY  S M A R T  B U I L D I N G S  W I L L  F L O U R I S H

Whe
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T H E  WAY  S M A R T  B U I L D I N G S  W I L L  F L O U R I S H

electrical appliances on standby—for example, a simple TV consumes







Attaining operational
excellence

SE
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AT TA I N I N G  O P E R AT I O NA L  E XC E L L E N C E
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AT TA I N I N G  O P E R AT I O NA L  E XC E L L E N C E

management. The end result is a trouble-free and seamless experience
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T H E  A RC H I T EC T U R A L  C O N S EQ U E N C E S  O F  C O N N E C T I V I T Y

occupancy and negligible moving costs, readjustment of proximities is
quick, easy, and continual; if you need to be adjacent to someone, you
just walk over and sit down for a while.

Overall, buildings for the mobile, networked era need a few, very
broad categories of space defined by basic human needs rather than by
many, highly differentiated categories. And, like locations in computer
memory, locations within these spaces are assigned based on use and
then immediately freed up for other needs. The consequences of this, if
it is effectively managed, are higher duty cycles (the proportion of time
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T H E  A RC H I T EC T U R A L  C O N S EQ U E N C E S  O F  C O N N E C T I V I T Y

Similarly, audiovisual presentations were once conducted in
darkened rooms, with the secondary consequence that presentation









Banking on
tomorrow’s workplace

TODAY’S CORPORATE WORKPLACE differs radically from that of
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B A N K I N G  O N  T O M O R ROW ’ S  WO R K P L AC E

My Work

Description: 

•



C O N N E C T E D  R E A L  E S TAT E

98

Bank of America Tower, 



The role of the
workplace in
achieving strategic
business goals

REPSOL YPF IS UNDERGOING A PERIOD OF MAJOR CHANGE. The opening 
of two new corporate offices in Madrid, Spain and Buenos Aires,
Argentina has prompted a wide-ranging review of the way we
work—and simultaneously, of the way we use our space. By the time
the new buildings are opened in the fourth quarter of 2008, we
expect to have created a very different physical environment for our
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T H E  RO L E  O F  T H E  WO R K P L AC E

joined Repsol, nobody worked away from the office. As we started to
liaise more closely with the human resources teams, however, we
discovered that attitudes were changing. We have consulted extensively
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T H E  RO L E  O F  T H E  WO R K P L AC E

ensure that our employees stay connected from their different locations.
This means wireless technologies, videoconferencing and other
capabilities must be built into the design and planning phases. 



C O N N E C T E D  R E A L  E S TAT E
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T H E  RO L E  O F  T H E  WO R K P L AC E

Changing corporate culture

While it will be two years before our construction work is completed,
its impact is already being felt throughout the organisation. As the
construction takes shape, we expect to see further cultural change seep
through the company. As an industry, we have long known that
collaborative environments and effective space utilisation can have a



Work without
boundaries

IF YOU WERE DESIGNING A RESIDENTIAL NEIGHBOURHOOD TODAy
and wanted to cater to residents who expect more flexibility in 
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WO R K  W I T H O U T  B O U N DA R I E S

These changing dynamics will alter the work landscape
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WO R K  W I T H O U T  B O U N DA R I E S

supported by market research from In-Stat,8 which shows that in 2004
about 30 per cent of the total U.S. workforce—44 million employees—
were remote workers, and that mobility will become more available to a
growing percentage of the workforce by 2008 (see Figure 4).

Managing the transition
While the benefits—and the growing business imperative—of providing
a
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WO R K  W I T H O U T  B O U N DA R I E S

Nokia Case Study

In industries where products and technology are continually evolving,
time-to-market is critical for maintaining a competitive and financial



Justifying place in 
a virtual world

IMAGINE AN ENTIRELY VIRTUAL WORLD populated by virtual beings that
enjoy all the power and convenience of virtuality. One day a virtual
genius within this virtual paradise lights upon the notion of physical
place. What arguments would this virtual being need to muster 
to defy the conventions of virtuality and persuade his or her fellows
that real places—physical space as well as virtual space—should
complement and enhance the self-evident benefits of virtuality?

ARCHITECTS ARE NOT PARTICULARLY VIRTUAL BEINGS
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J U S T I F Y I N G  P L AC E  I N  A  V I R T UA L  WO R L D
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J U S T I F Y I N G  P L AC E  I N  A  V I R T UA L  WO R L D

measuring whether the client’s aspirations have been met and, if not,
establishing with the client the reasons for failure and acting
accordingly. Responsibility itself may be regarded as a kind of ethical
feedback loop. 

The contribution of place
To return to our virtual beings: what arguments must our virtual genius
muster to persuade his or her fellows that real places should complement



131

J U S T I F Y I N G  P L AC E  I N  A  V I R T UA L  WO R L D

Our virtual genius would probably understand such a vision of
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M I L L A  D I G I TA L  Z A R AG O Z A :  A  N E W- C E N T U RY  P U B L I C  R E A L M

performance of public spaces are the real core business of a city.
Furthermore, the increasing importance of mobility to workplaces is
creating an exciting opportunity to design public spaces that allow
people to work on every corner, in every park or in every square.

Old city, new worlds
The research team realised early on that the Milla Digital, if successful,
would add a new layer of culture to the city and would have to be
carefully integrated with the previous, historic layers created by the
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M I L L A  D I G I TA L  Z A R AG O Z A :  A  N E W- C E N T U RY  P U B L I C  R E A L M

The water wall is one example of how digital technology will
affect qualities of place along the Mile. Developed for the Milla Digital
by the MIT Media Lab, the water wall will be, on one hand, a fountain
typical of the many already existing in Zaragoza, adding appeal to 
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M I L L A  D I G I TA L  Z A R AG O Z A :  A  N E W- C E N T U RY  P U B L I C  R E A L M

The process is a creative act fuelled by the city’s commitment to
this ambitious initiative. Those involved know that much work remains
to be done before the opportunities promised by digital media can be
realised in the public realm. Many of those opportunities still need to
be tested to see if they are really useful and valuable. Nevertheless,



6



150 151

6 The Digital Mile



Connected Singapore:
evolving from 
landlord to Facilities
Service Provider

THERE MAY BE GROWING AWARENESS IN THE REAL ESTATE SECTOR about 
the benefits Information and Communications Technology (ICT) 
can bring to office tenants—but what does it mean for developers
and owners? If more companies allow their employees to work
remotely, will that not reduce the overall amount of office space
required in the market? Similarly, if developers invest in technologies
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C O N N E C T E D  S I N G A P O R E

A connected island



C O N N E C T E D  R E A L  E S TAT E
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C O N N E C T E D  S I N G A P O R E

Changing user requirements

There has long been controversy over just how much impact ICT has
actually made on demand for office space. Some have argued that, from
a productivity perspective, ICT should drive a reduction in rental
expenses—after all, if an organization becomes more productive, 
then, theoretically, it needs fewer people and, therefore, less space. 
But studies in the United States2 and the United Kingdom3 have
demonstrated that the impact of this trend is far lower than might be
expected. Likewise, there has been some concern about the impact that
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Connected offices command premiums

These general trends have been borne out of our research at the National
University of Singapore and the ICT-induced evolution of Singapore’s
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We carried out a study with Mr. Wong Ah Long, the former CEO
of Suntec City. Our findings showed that Suntec City was built on
reclaimed land, and does not have the location advantages of the central
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Building Digital Beijing

ONE OF THE WORLD
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N E W  S O N G D O  C I T Y

What is Songdo?
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N E W  S O N G D O  C I T Y

liberal tax incentives, exemption from mandatory hiring requirements, a
U.S.-style legal system, and a foreign investment ombudsman office.
Songdo will also sport a multinational currency and English as its
primary language. And, foreigners can own land and run schools 
and hospitals.

Designed for synergy
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Thus, the technology infrastructure will act as a profit center.
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the cost of usefulness, which means we will need to educate consumers
and help them make good choices. 
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Construction Users Roundtable (CURT)
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