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Efficient building technologies save money and re-

duce the burden on the environment. In London,

such technologies reduce the amount of CO2

emitted annually by millions of tons.

Many a reader may have been astonished
by an article about the future of con-

struction in a July 2008 issue of the German
current affairs magazine Der Spiegel. It claimed
that “buildings are climate killer Number One,
worse even than the huge fleet of cars on the
road worldwide.” To laymen this might seem to
be a bold theory, as up to now cars and facto-
ries have been branded as the main energy
gobblers. The facts, however, tell a different
story. High-rises, residential buildings, old
buildings, office buildings and the like burn up
around 40 percent of the total primary energy
supply, while industry and transport account
for approximately 30 percent. The correspon-
ding figures for greenhouse gas emissions in
buildings, industry, and transport were 21, 34,
and 14 percent respectively. The rest was due
to agriculture and forestry (see Pictures of the
Future, Spring 2007, p. 83). 

The good news is this: Buildings have the
greatest energy-saving potential. The 2007 re-

port of the Intergovernmental Panel on Climate
Change (IPCC) estimates that more efficient
technologies could reduce CO2 emissions from
houses by up to 40 percent by 2030. “However,
many building owners are concerned by the
initial investment for installing efficient solu-
tions. They often prefer less expensive tech-
nologies that consume more energy,” explains
Ulrich Brickmann, an expert on energy effi-
ciency solutions for buildings who works at the
Siemens Building Technologies (BT) division in
Frankfurt am Main, Germany. With regard to
residential buildings, an additional factor is
that the person who usually has to make the in-
vestment —  the landlord — is not the one who
will benefit from reduced additional costs, i.e.
the tenant. “These circumstances tend to limit
buildings from achieving maximum energy ef-
ficiency. That has to change,” says Brickmann. 

Electricity-saving technologies and equip-
ment with quick amortization due to low oper-
ating expenses have already been developed,

conditioning unit. The complex produces
around 30 percent less greenhouse emissions
than conventional office buildings of a similar
size and has correspondingly lower energy
costs (see p. 53).

Abu Dhabi would like to prove that it is pos-
sible to save even more. In 2016 solar sails with
solar panels will provide shade and generate
electricity at the same time for the newly estab-
lished Masdar City, which will boast a popula-
tion of 50,000. Narrow shaded alleys will pro-
vide natural cooling, and electric trains will
almost make cars unnecessary. The Emirates’
ambitious target is to create a CO2-neutral city
(see p. 76).

These examples illustrate the growing
awareness of buildings’ potential for cutting
energy costs and protecting the environment
— not least because efficient solutions are ex-
periencing increased demand due to rising
prices for raw materials. Political decision-mak-
ers are also backing legislation that promotes

and, for the most, part they are already avail-
able on the market (see Pictures of the Future,
Spring 2007, p. 86). Simple measures such as
effective insulation and electricity-saving light-
ing based on energy-saving lamps or LEDs can
dramatically increase building efficiency. Other
measures include equipment for combined
heat and power (see p. 78) that generates elec-
tricity and heat on site, as well as solutions that
utilize sensors and building management sys-
tems, for instance, to ensure optimal air and
light conditions automatically (see p. 60). 

Big Savings. How effective can the installa-
tion of energy-saving technologies be for a ma-
jor city? In London, for instance, buildings ac-
count for two thirds of the city’s total CO2

emissions. But by 2025 the British capital could
cut its CO2  emissions by ten million tons by im-
plementing currently-available technologies.
Associated energy savings alone would be suf-
ficient to pay for nearly 90 percent of the solu-
tions used (see p. 58). 

In Sydney, Australia, the office complex at
30 The Bond, illustrates the extent to which
emissions can be decreased using a combina-
tion of energy-saving measures. Optimal air
conditioning inside the office complex is
achieved through integrated building manage-
ment systems and a specialized cooling system
that works with cold water instead of an air

Simple Steps that Save a Bundle
Buildings account for

about 40 percent of 
energy consumption

worldwide, and approxi-
mately 21 percent of all

greenhouse gas 
emissions. However, the

implementation of 
a number of simple 

measures can make it 
relatively easy to save at
least a quarter of energy

in most buildings. 
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Fun Jie grins sheepishly. “I’m pleased to hear
those words from you, my friend,” he says. “An-
other thing that makes me proud is that the
government has acknowledged the success of
our pilot project by awarding us new contracts
for the gradual modernization of the rest of the
city.” 

“A city of 12 million consisting of… Fun Jie,
please excuse me, but I’m an old man and I for-
get things quickly,” Tan says. Fun Jie laughs.
“You mean energy-self-sufficient buildings —
like the one we’re standing in front of now.” 

The two men look up at the skyscraper
above them. “The government issued strict
guidelines,” Fun Jie explains. All the energy
used by every building has to come from re-
newable sources, and each building also has to
purify its own water and reduce its need to buy
drinking water from external sources by at least
90 percent. The government also wanted the
neighborhood to have a better quality of life.” 

“But I know this building from back when I
used to work in the area,” says Tan. “It looks the
same — only the glass facade is darker.” “That’s
because of the solar foils mounted on the front
of the glass,” Fun Jie explains. “The foils not
only produce electricity but also cool the build-
ing by shading it from the sun. But you’re right
— you can’t see most of the technology we use
because it does its work inside the building. For
example, we’ve got an anaerobic biogas plant
that transforms organic waste into combustible
gas that’s used to fire the cogeneration units
we installed in the offices and apartments,
which in turn generate electricity and heat.” 

While Fun Jie continues his explanation, Tan
makes a discovery as he looks at the upper
floors of the skyscraper. “Am I seeing things?”
he says. “Every other floor is missing on the top
stories of the building.” 

“Oh, sorry,” says Fun Jie, “I almost forgot
that. We gutted some of the floors at the top,
left the elevator shafts in place, statically stabi-
lized the free-standing floors, and installed flat-
lying windmills that optimally harness the wind
up there to produce electricity. In this sense,
the building is also a power plant that not only
meets its own energy needs but also transfers
power to the local grid. For example, if a build-
ing like this needs more electricity during peak
hours than it can produce, it simply obtains the
energy from the surplus in other buildings. This
system actually reduces the neighborhood’s
need for externally-produced energy to more
or less zero. We also installed special meters on
each floor. Anybody who’s interested can sim-
ply push a button on one of these meters and
see not only how much electricity has been
consumed but also how much has been trans-
ferred — and sold — to the grid. This motivates

the building’s occupants to reduce their energy
consumption. The city government is even
thinking about running a competition for a
prize for the most efficient building.” 

Tan looks a little confused. “But what about
in the summer, when the air conditioning is
running in all of these buildings all day? Is the
energy they produce themselves enough to
cover demand?” he asks.

“We came up with solutions for that issue as
well,” Fun Jie replies. “For example, the win-
dows don’t open, which means no hot air from
outside can get into the building. Instead, out-
side air is channeled through ducts into the
basement, where it cools off before being fed
into the ventilation system. We’ve also got
small sensors that create a balanced climate by
adjusting temperature, light, and fresh air lev-
els precisely to predefined values. For lighting,
we use both efficient LEDs and OLEDs, which
are flat, luminous, flexible plastics that can illu-
minate entire walls inside a building. So, as you
can see, despite all the conservation measures
we’ve taken, no sacrifices were made in terms
of comfort or convenience. Our automatic
fresh air intake system makes for an ideal cli-
mate, and this has led to greater productivity
among office workers. The effect is further en-
hanced by air flows that were optimized using
simulations. To ensure that the air in the build-
ing remains either warm or cool for the longest
possible time — depending on the season, of
course — all the floors were fitted with a com-
bination of a double-layered facade and vac-
uum windows. In the winter, we also use spe-
cial heat accumulators installed in the ceilings.
These absorb heat during the day and emit it
again at night.” 

“And how have you reduced the residents’
need to buy drinking water from outside?” Tan
asks. “Oh, that’s simple,” says Fun Jie. “We uti-
lize proven membrane technology that we’ve
been employing for years. This technology is
now so versatile that we can desalinate and pu-
rify water from the nearby sea without using
much energy at all. We no longer use steam
here but instead desalinate the water with the
help of the membranes.” Tan makes a face. “So
that’s why I had that stale taste in my mouth
after I had a drink of water.” “What do you
mean?” Fun Jie says with a look of surprise.
“Fun Jie, you haven’t changed a bit,” Tan
laughs. “Even after all these years, it’s still so
easy to pull your leg. By the way, all this tech-
nology talk has made me hungry — let’s go get
something to eat. Hey, I see someone selling
food from a grill over there — fired up with
good old charcoal. He must be the only one left
in the neighborhood who’s still producing
greenhouse gases.” Sebastian Webel
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Nature
is their
Model
State-of-the-art technology
is making it possible to 
reduce energy consump-
tion in buildings by up to
30 percent. Four buildings
— in New York, Malmö,
Madrid, and Sydney —
demonstrate what can be
achieved for people and
the environment when 
sensors, special materials,
energy supply systems, and
information technology 
interact in an optimal 
manner.

Free-climber Alain Robert scaled the 

NY Times Building as a protest against climate

change — yet the building uses 30 percent less 

energy than its neighbors. 

Back in June, 2008 Alain Robert climbed the
facade of the new headquarters of the

New York Times Company to call attention to
the problem of global warming. Ironically, the
building on which he chose to unfurl a banner
with a message about climate protection was
designed precisely to address that issue.

In fact, the 52-story building in Manhattan
scaled by Robert, who is also known as “Spider-
man,” offers an impressive example of how
modern technology can be employed to con-
serve energy and cut CO2 emissions without
sacrificing comfort. The New York Times Build-
ing (NYTB), which opened in November 2007,
uses up to 30 percent less energy than conven-
tional office high-rises. Designed by star archi-
tect Renzo Piano, the building has an unusual
ultra-clear glass facade that allows neighbors
to not only look into the interior, but also all the
way through to the other side. The design al-
lows passersby to look right through the lobby
and into a garden featuring birch trees and
moss. It’s like an oasis in the middle of Manhat-
tan, one that symbolizes a key principle behind
the building — to conserve energy with the
help of, and in harmony with, nature.

Glass skyscrapers normally waste a lot of
energy because they collect heat like a green-
house and then use air conditioning to keep
themselves cool. But the NYTB is different. It
has a second facade made of ceramic rods that
extends from the ground floor to the roof and
keeps out direct light. A shading system is pro-
grammed to use the position of the sun and in-
puts from an extensive sensor network to raise
and lower shades, either blocking extreme
light to reduce glare or allowing light to enter

at times of less direct sunlight. The shading sys-
tem works in tandem with a first-of-its-kind
lighting system that maximizes use of natural
light so that electric lighting is used only as a
supplement. Each of the more than 18,000
electrical ballasts in the lighting system con-
tains a computer chip that allows it to be con-
trolled individually.

The Times Company is also able to use free-
air cooling, meaning that on a cool morning,
air from the outside can be brought into the
building. Everyone knows it makes sense to air
out your home in the morning on hot summer
days — but it takes high-tech systems to
achieve the same practical results in a building
as big as the NYTB. The task is enormously
complex. Interior temperature, outside temper-
ature, the building’s configuration, the angle of
the sun, and the electrical and heat output of
the in-house gas-fired combined-heat-and
power generation systems are just a small sam-
ple of the many variables that have to be moni-
tored to ensure efficient use of energy in such
a skyscraper. No building superintendent could
ever make decisions on the basis of so much in-
formation. But in The New York Times Building
these decisions are made by a building man-
agement system from Siemens that automati-
cally monitors and controls the air condition-
ing, water cooling, heating, fire alarm, and
generation systems.

The building management system seam-
lessly integrates equipment from other manu-
facturers, which can then be operated by
means of a centralized control interface. Build-
ing technicians are provided with real time in-
formation via an extensive network of hun-
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the efficient use of energy. For instance, from
2009 on, all houses in Germany will require an
Energy Performance Certificate that docu-
ments their energy consumption. This, in turn,
is expected to put pressure on building owners
whose prospective tenants will be comparing
the energy costs of different properties. 

In January 2008 the European Union (EU)
also put forward a package of laws in its “20-
20-20 to 2020,” legislation according to which
the EU should reduce greenhouse gas emis-
sions by 20 percent by 2020. At the same time,
the total proportion of renewable energy
should increase to 20 percent and energy effi-
ciency should rise by 20 percent. 

In Brickmann’s opinion, however, such polit-
ical leverage is not enough to introduce effi-
ciency solutions in buildings. “Saving energy
through technologies that require a high initial
investment is often a real dilemma for the
managers of public buildings. They need new

the public. One platform that the company is
already involved in is the EU’s Green Building
Program, which has been in operation since
2005. Through the program, the European
Commission gives advice on energy efficiency
to the owners of commercial premises all over
Europe and works with them to develop action
plans for greater energy efficiency (see p. 68).
The aim is to reduce their use of primary en-
ergy by at least 25 percent. If a participant
reaches this target, it is awarded the status of a
Green Building Partner, which it can use in its
own advertising. By now, more than 70 Euro-
pean companies and institutions have joined
the program as building owners. 

As one of more than 30 “backers of technol-
ogy” for the Program, Siemens has committed
itself to supporting a plan for promoting the
Green Building Program. Siemens informs
building owners about the program and helps
participants to successfully implement their ac-

ready been certified,” says Rainer Kohns, who is
responsible for the Green Building Initiative at
SRE. For building owners within Siemens, how-
ever, certification is only the tip of the effi-
ciency plan iceberg. “Over time, we want to
make our most important sites and buildings at
least 20 percent more efficient. We have over
3,000 facilities and buildings worldwide, and
around half of them are candidates for the effi-
ciency upgrade,” says Kohns. He and his col-
leagues have developed a comprehensive ac-
tion plan to achieve this ambitious aim. The
plan aims to optimize energy efficiency in any
type of building, no matter what its condition. 

Special tools help experts to implement
these measures effectively. They include a sus-
tainability book that gives building planners
tips on efficiency ranging from the outer shell
to room comfort and building services engi-
neering, and software for analyzing the invest-
ment and follow-up costs for efficient tech-

system solutions to cut their electricity bills and
to take pressure off of their budgets, but in
many cases they can’t get over the investment
hurdle,” he says. 

Selling Efficiency. An answer to the energy-
investment challenge is Siemens’ combination
of consulting, installation service, and financ-
ing models. Here, the customer does not need
to make any preliminary investment. In stead,
it pays for improvements over a contracted pe-
riod based exclusively on energy savings. By
way of such so-called Energy Saving Contracts,
Siemens has renovated over 1,600 buildings to
date in Germany alone. According to Brick-
mann, this has been a huge success. “We have
invested in efficient technologies with a con-
tract value of around €120 million in total, thus
saving over €160 million in energy costs,” he
says. 

With this success in the bag, Siemens is
looking for partners and platforms with which
it can continue to promote energy efficiency to

tion plans with the aid of technologies and En-
ergy Saving Contracts. “The program allows us
to kill two birds with one stone,” says Brick-
mann. “For one thing, our Energy Saving Con-
tracts generally allow us to fulfill the Green
Building Initiative’s energy-saving criteria from
the outset. For another, the EU is offering our
partners an incentive — their environmental
activities can be publicized with the help of the
Green Building Certificate.” The Berlin Univer-
sity of the Arts and Italian banking giant Uni-
Credit are two of the most prominent partners
to hold the certificate thanks to Siemens. After
a comprehensive “technology facelift,” the
bank’s headquarters in Milan today uses up to
32 percent less electrical energy per year.

Sustained Success. Siemens Real Estate (SRE)
has also pledged itself as a Green Building Part-
ner (see p. 69). “Seven SRE buildings have al-

nologies. “With this model we want to maxi-
mize the energy-saving capabilities of each
type of building, regardless of its structural de-
sign or whether it’s a new or existing site. This
is the only way we can achieve the aim of re-
ducing energy consumption for all Siemens
factories and sites by 20 percent by 2011,” con-
cludes Kohns. 

Looking to the future, Kohns adds that at
the top of the agenda is a zero-energy house.
Its energy requirements will be covered by re-
newable sources. Any electricity that is taken
from the public electric grid will be balanced
out by the surplus energy it produces. 

“To implement this project, the building’s
overall environment will have to fulfill certain
criteria,” says Kohns. “For example, the house
must be well insulated so that it requires little
energy for heating and cooling. At the same
time, a sufficient amount of renewable energy
must be available. Once these conditions are
satisfied, the zero-energy house will soon be-
come a reality,” he says. Sebastian Webel

Low energy consumption can be achieved by

all, regardless of age, whether at the Berlin

University of the Arts (left), Masdar City in

Abu Dhabi, or 30 The Bond, in Sydney (right). 


