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Be it the container port (at left) or 
traffic and environmental protection
(above), Singapore is putting its faith
in high-tech solutions. For example,
Siemens technology is helping to
transform wastewater into pure 
drinking water, while the city-state’s 
pioneering, fully automatic toll system
is helping to cut traffic volumes and
reduce smog. 

Singapore – Paradigm for a High-Tech Future

By teaming up with global companies and investing in 
education and state-of-the-art infrastructures, Singapore
has become one of the world’s most dynamic cities. 
Other countries hope to learn from its experiences.

an water be a hot new fad? In Singapore
it can, even though — or because — the

liquid in the small “NEWater” bottles is in fact
ordinary, unadulterated H2O. The Prime Min-
ister drinks it and serves it to state guests, and
the Public Utilities Board (PUB), Singapore’s
national water agency, gets frequent calls
from citizens who would like to receive a
regular supply. Although NEWater wasn’t
designed for retail trade, their wishes are
granted. “During the last three years, we have
distributed five million NEWater bottles,” says
PUB’s Director for Water Supply facilities Lim
Chiow Giap. The drink is a typical success
story that’s almost as astounding as that of
the city-state. NEWater really is new water
because it used to be wastewater, but mod-
ern technology — made by Siemens — has
transformed it into pure drinking water.

The water purification plant in the Kranji
area — built in 2002 by Siemens Water Tech-
nologies (back then USFilter), which is part of
the Industrial Solutions and Services Group —
is one of the many future-oriented infrastruc-
ture projects that have made Singapore one of
the world’s most dynamic and prosperous cities.

When it gained independence,  this former
British crown colony had no industry, raw ma-
terials or know-how. But farsighted economic
planning and bold investments in education,
research, healthcare, urban development and
the environment have made Singapore into a
global city that is home to 6,000 multina-
tional firms and 500 financial institutes in an
area only half as large as London. “We’re a
small island with only four million people, so

1990s. “Before London set up its toll collec-
tion system last year, its traffic officials took a
long look at our system,” says Eng Sok Yong,
Group Director Policy and Planning at the
Land Transport Authority (LTA). To cope with
the problem of waste disposal, the city is
building an extensive underground tunnel
system to transport waste out of the city.
“This is a high-tech solution, but hygiene is
very important for us here in Singapore,” says
Ooi Giok Ling, a professor of urban planning
at Nanyang Technological University. 

Singapore, a telecommunications leader,
is already into its third generation of mobile
communications, with the networks of three
operators covering 95 percent of the city.
The city is also spearheading the develop-
ment of RFID (Radio Frequency Identification)
systems, which can be used, for instance, to
monitor the location of a shipping container
anywhere in the world. “New technologies
are often first introduced in Singapore be-
cause the city is so compact and its people
appreciate telecommunications,” says Dr. Tan
Geok Leng, Chief Technology Officer and Se-
nior Director at the Infocomm Development
Authority (IDA). “That means we have to deal
with all the starting-up problems — but we also
benefit from being the ones who solve them.”

Recycling Wastewater. One of the largest
challenges Singapore has had to deal with is
its water supply. Rainwater and groundwater
cover only half of its needs; the rest is
imported from neighboring Malaysia. That
dependence caused Singapore’s government
some concern — until Siemens helped it to
discover a new source in the form of recycled
water. “Of course many people need to get

results that construction of a major water
purification plant was commissioned before
the end of the test phase. Previously, the
sewage plant in Kranji had used conventional
methods and channeled the wastewater  into
the sea. Today, 40,000 cubic meters of drink-
ing water are produced here every day. 

NEWater’s visitors’ center welcomes Singa-
poreans who want to find out how it all
works. “From the very start, we wanted to
inform people,” says Lim. “This approach has
helped to make NEWater acceptable.” Waste-
water is purified in three steps. First, the
treated wastewater is pumped through mil-
lions of tiny straw-like fibers with pores only
0.2 micrometers in diameter. This process
traps all the suspended particles, such as dust
and bacteria (Pictures of the Future, Spring
2005). Every 25 minutes these microfilters
are cleaned, with the residue being loosened
by an air current and then flushed away. 

In the second step, water molecules are
cleaned at high pressure by reverse osmosis
(RO). RO membranes are so small that their
pores allow only water molecule to pass. Dis-
solved pollutants such as pesticides and salts
are removed. In a third step, the water, which
is already extremely pure, is disinfected by
means of ultraviolet radiation. The end product
easily measures up to the standards set by the
World Health Organization (WHO) and the U.S.
Environmental Protection Agency (EPA). In fact,
it’s almost a shame to simply drink it. Except
for the bottles that fans receive, only one per-
cent of NEWater is channeled into the drinking
water reservoirs. The rest goes to industries
that need extremely pure water for the manu-
facture of products such as semiconductors.
As a result of its success, the water purifica-

that some of its cities are at risk of sinking.
And China is building a 1,200-kilometer canal
to channel water from the Yangtze River to
the dry provinces in the north. Water recy-
cling technology offers a new alternative —
and opens up new markets for Siemens.

Power Plants and Medical Technology.
“Singapore is living proof that high-tech infra-
structure solutions are an outstanding invest-
ment,” says Hans-Dieter Bott, Managing
Director of Siemens Pte Ltd in Singapore,
which has  2,000 employees in 11 business
areas in the city state. To date, the company
has invested more than US $440 million in
factories, research institutes and the con-
struction of the Siemens Center, which
opened in 2004. In addition to NEWater, the
company has also provided the technology
and know-how for many other infrastructure
projects. For example, the gas turbines in
Senoko, one of Singapore’s most modern

C

we have to invest in the most advanced infra-
structure and technology. Top international
companies like Siemens have played a key
role in this development,” says Dr. Tony Tan,
one of the architects of Singapore’s forty-year
path-of-progress from the Third World into
the First (see interview on page 24). 

Driven by necessity, Singapore has devel-
oped and implemented concepts that point
the way toward the city of the future. To pro-
tect its citizens from traffic congestion and
smog, Singapore installed a fully automatic
toll system for the city center in the early

used to the idea of drinking recycled waste-
water,” says Dan Powell, Director of Opera-
tions at Siemens Water Technologies in Singa-
pore. “That’s why a lot of PR work was
necessary when we started out.” Government
officials, for example, wanted to see for them-
selves whether the technology could deliver
what it promised. In 1999 they commissioned
USFilter to build a demonstration plant capa-
ble of producing 10,000 cubic meters of
drinking water a day. The plan called for scien-
tists to test the water quality for two years, but
city planners were so impressed by the early

tion plant in Kranji is now being expanded. By
2012, its capacity will be boosted to 210,000
cubic meters per day in order to meet 20 per-
cent of the city's water requirements. 

Indeed, additional expansion is possible
because the recycling process is cost-effective
and much cheaper than other water purifica-
tion methods such as desalination. So it’s no
wonder that Kranji is hosting a steady stream
of delegations from other Asian countries
concerned about water resources. Nearby
Thailand, for example, has pumped so much
groundwater out of the earth in recent years
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“What We Can Do in Five Years Might Take 50 Elsewhere”
Dr. Tony Tan, 66, is one of

the architects of Singa-
pore’s economic success

story. He was Deputy Prime
Minister from 1995 to

2005. Before that he 
consecutively headed the

ministries for finance; 
education; health; trade

and industry; and security
and defense. Today, he is
chairman of the National

Research Foundation, a
powerful and well-funded

government body estab-
lished in January 2006 to

oversee Singapore’s effort
to become an international

hub for research and 
development.

Dr. Tan, when it gained independence 
in 1965, Singapore was a Third-World
country. Today it is one of Asia’s wealth-
iest and most dynamic economies. What
is the secret of its success?
Tan: Indeed, we find ourselves today on the
verge of being a developed country. But there
are no secrets to that. We have invested in
world-class infrastructure, good education
and the environment. We have accepted
competition, analyzed our own strengths
and weaknesses and opened our country for
immigration and trade. Everybody knows

What role does infrastructure play in
this context?
Tan: We are continuously improving our
infrastructure in order to make our economy
more competitive and our environment a
more pleasant place to live. One example is
our airport. We have become a successful air
traffic hub, both with regard to passenger
and freight traffic. In fact, we are currently
building our third terminal. At the same
time, we are investing in upgrading our
roads, our sewage treatment plants, our
telecommunication system, and so on.

stay and work in Singapore. Another advan-
tage for foreign investors is that all Singa-
poreans speak English. In fact, English is the
language we have been using in our schools
and public service for the last 40 years.

How do you intend to ensure that 
Singapore stays ahead of its regional 
competitors?
Tan: One big advantage that sets Singapore
apart is the speed with which we translate
an idea to a plan, which we then quickly im-
plement. We have the ability to move quickly

power stations, were manufactured by Sie-
mens. So was half of the high-level diagnostic
imaging equipment in the city’s hospitals.
What’s more, Singapore is an attractive devel-
opment and production location for Siemens
— for instance, for hearing aids and, since
2005, the newest generation of automatic
pick and place machines. “Singapore has an
outstanding business environment, an excel-
lent supplier base, and a highly trained and

Technology and Research (A*STAR) is devel-
oping industrial applications and working
with international firms to bring their applica-
tions to market. Singapore also wants to create
a pool of experienced scientists that interna-
tional companies can draw on. Some 2,000
researchers work in 12 institutes that report
to A*STAR. In 2004, Singapore generated 2.25
percent of its GDP through research and de-
velopment, compared to 1.9 percent in the

that these are necessary ingredients, but in
Singapore we have actually taken the steps
necessary for success. Still, the greatest
challenges are yet to come.

Such as?
Tan: Two trends are currently changing the
world. The first is the economic upswing in
Asia, in particular in China and India. In the
21st century, these two economies will
become very powerful. Together, they have
almost half of the world’s population. They
are also posting the highest growth rates.
China has been expanding its infrastructure
at an enormous pace for 20 years, and India,
although a little slower, is catching up and
making its presence felt. The second trend is
globalization. Through the Internet and real
time communication, the world is becoming
integrated. This affects all of us. Companies
such as Siemens have to operate on a world-
wide basis to coordinate their production,
sales and marketing plans. Singapore has to
come to terms with these forces, too — but
we also see great opportunities here.

Where do you see these opportunities?
Tan: China and India will revitalize the
region. Overall, our manufacturing base is
growing, as is the inflow of foreign invest-
ment. And I think it will continue to do so in
the future. This gives us the opportunity to
continuously progress toward higher value-
added goods. In electronics, we started out
by assembling radios and TV sets. To some
extent we still do so, but we also make com-
puter chips and so on. We are also starting to
produce biomedical products. Five years ago
we didn’t have a biomedical industry; now it
accounts for six percent of our GDP. 

How can companies like Siemens help
the Republic of Singapore?
Tan: Siemens has been here for a long, long
time and has contributed to our economic
growth. For example, we have cooperated
very successfully in reclaiming water. There
is a lot of potential regarding cooperation in
research and development (R&D). In the 21st

century, investment and economic growth
will follow talent. As a result, Singapore is
set to become a talent hub. Our education
system is now world-class and we have very
attractive R&D facilities. For the next five years,
the government has earmarked some US$7.4
billion for public sector R&D. Our research,
industry and government agencies work very
closely with companies like Siemens to
deliver the products the world needs today.

China is also successfully upgrading its
university system. How are you going to
compete?
Tan: Of course we will have to take the
Chinese challenge very seriously. But I think
that world-class companies like Siemens will
continue to put substantial resources into
Singapore. One key reason is that we not
only respect intellectual property, we protect
it. That is one of the problems of transferring
leading-edge products to China. Any technol-
ogy you bring to China is in danger of being
pirated and lost. Another reason is that people
from abroad enjoy living in Singapore, because
we are open-minded, have a clean environ-
ment and excellent health services. To give
one example, our national universities have
a collaboration with MIT. Our students com-
prise some of the brightest talent in the re-
gion, and out of the 600 students who have
graduated so far, 70 percent have decided to

and to organize ourselves. This is partly 
because we are a city-state and don’t have a
rural population. In other words, what Singa-
pore can do in five years might take 50 else-
where. And there’s another important reason
for our success. We are prepared to take risks.
This also explains our major drive in R&D.

Judging from the results, your risk 
management has been very impressive.
Tan: Touch wood, but so far we have either
been very smart or incredibly lucky.

Given the trend toward urbanization,
there is an increasing need for solutions
that make cities better places to live.
Could Singapore be a role model here?
Tan: I don’t think that we should hold
ourselves up as a model. But some or the
lessons we have learned might be useful for
others. We have had many delegations from
China and India, and even some from
European cities. We are happy to share our
experiences, because we ourselves have
benefited a lot from going to other countries
and adapting what has been done there.

What will Singapore look like in 2015?
Tan: In 2015, Singapore will be a cosmopoli-
tan city with a high standard of living and a
very good municipal infrastructure. We will
be a hub for media, research and trade.
Alongside Singaporeans, people from China,
India, Europe and America will work and live
here. Singapore will have an appealing enter-
tainment scene, interesting jobs, and excellent
housing and shopping facilities. Our restau-
rants will serve great food from all over the
world. In short, it will be a very exiting place
to live. � Interview by Bernhard Bartsch.

motivated labor pool that speaks English,”
says Bott. “It’s the ideal business location!”

To stay attractive, Singapore is investing
billions of dollars in future-oriented technolo-
gies, such as information and communica-
tion, chemicals, nanotechnology, genetic
engineering and biomedicine. Several organi-
zations are laying the groundwork for this.
The National Research Foundation primarily
promotes academic research and interna-
tional cooperation. For example, in January
2006 the National University of Singapore
(NUS) joined with nine other top international
universities — among them Oxford, Cam-
bridge and MIT — to establish an exclusive
scientific association that will conduct joint
research and organize student exchange pro-
grams. In parallel, the Agency for Science,

EU and 2.6 percent in the U.S., and that per-
centage is expected to increase considerably.

A Pictures of the Future Process. Whether
or not Singapore is successful depends on its
choice of research projects. Vincent Soh, head
of Planning & Operations at A*STAR, and his
colleagues went looking for methods for mak-
ing reliable forecasts. They found what they
were looking for in Munich — once again, at
Siemens. The future-oriented studies that
Siemens is carrying out using its Pictures of
the Future processes may soon be adapted by
A*STAR for it’s own planning, for the benefit
of Singapore and other cities. After all, many
megacities are looking to Singapore in their
search for solutions and their visions of tomor-
row. � Bernhard Bartsch

Drinking water made by Siemens. Every day, 40,000 cubic meters of wastewater are
transformed into drinking water. Nanometer-sized pores filter out all pollutants.


