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Research without Borders | Innovation in Emerging Markets

Working in international networks, Siemens researchers and developers are coming 
up with inexpensive yet sophisticated entry-level products. These products have what it takes 
to become market leaders, and not just in emerging economies.

New Markets in Brazil. International innova-
tion processes can be used to tap into new
market segments in Brazil too, according to
Siemens engineer Thiago Pistore. He coordi-
nated a Brazilian-German development team
that made design changes to a steam turbine
conceived for the European market and arrived
at the SST-300, a turbine
ideal for use in Brazilian
sugar mills. 

“We had to make sure
that the whole turbine
could be manufactured
in Brazil. To do that, we
had to learn to make sac-
rifices here and there,” says Pistore. “The result-
ing turbine is a bit less flexible and slightly less
efficient than the model it was based on. But
on the other hand, at the time of market entry
it was priced at approximately thirty percent
less.” (see Pictures of the Future, Spring 2009,
p. 88). The modified turbine is now being sold
not only in Brazil, but in other Latin American
countries as well.

This success was made possible thanks to
excellent cooperation between Siemens engi-
neers in Brazil and their colleagues in Ger-
many, who passed on their know-how. This
knowledge transfer has helped the Brazilians
to perform more of the engineering them-
selves, such as complex calculations of rotor
dynamics. But that doesn’t mean that German
engineers are going to have to look for new
jobs any time soon. For instance, according to
Dr. Detlef Haje, principal engineer at a major
steam turbine plant in Görlitz, Germany, “The
plant is about products that are engineered to
order. In contrast, our colleagues in markets
such as Brazil and India specialize in standard-
ized solutions for emerging countries — solu-
tions, in other words, that can be manufac-
tured with simple processes.”

A different example, the Trainguard MT
train control system, shows that the new mar-
kets being opened up with S.M.A.R.T. products
are not only in emerging economies. In order

There is a flicker, and yet again the lights go
out on Hosur Road. Here at the research

site of Siemens Corporate Technology (CT) in
Bangalore, the power fluctuations of the elec-
trical grid lead to regular blackouts. When the
lights go on again after a few seconds, Dr.
 Zubin Varghese of Siemens CT explains the
causes of the blackouts. “India’s population
and economic output are growing at a breath-
taking pace. More people, more prosperity,
more air-conditioning systems. The expansion
of the power grids simply cannot keep up with
this pace. When there is an overload, the net-
works simply collapse,” he says.

Varghese is responsible for the develop-
ment of sustainable technologies for emerging
markets at CT in India. He and his team are
working on solutions that help raise the stan-
dard of living over the long term and in afford-
able ways for a billion Indians — and people in
emerging economies around the world. It is of-
ten the case that the solutions used in industri-
alized nations are too expensive and do not ad-
equately meet the needs of emerging markets.

Products Set to Sizzle

The price of a product is the key factor, accord-
ing to Varghese. “When a product developer
here sees a car, the first thing he thinks about
is how he can manage that at one tenth the
price,” says Varghese. “There are then two
ways to go. You can build a vehicle with three
wheels and no engine,” he says jokingly. “Or
you consider very carefully what the customer
in our market actually wants and can pay for —
and then develop according to these specific
requirements. The result could be a Tata Nano,
for example.” More and more Indians are tak-
ing a fancy to the Nano, which is considered
the cheapest car in the world. It has become a
symbol for extremely inexpensive products —
from emerging markets for emerging markets.

High Tech, Low Cost. Siemens does not build
automobiles, of course, but it does build many
other “smart” products around the world. In
this context, “S.M.A.R.T.” stands for “Simple,”
“Maintenance friendly,” “Affordable,” “Reli-
able,” and “Timely to market.” In other words,
these are entry-level products that are perfect-

ly tailored to the needs of certain market seg-
ments (see Pictures of the Future, Spring 2009,
pp. 72-105).

For example, Varghese’s team has devel-
oped a low-cost, energy-saving waste water
treatment method. In India, this is quite a big
challenge. The country produces roughly 29
billion liters of waste water every day, of which
only one quarter is treated. In addition, con-
ventional treatment plants consume lots of en-
ergy, because oxygen has to be pumped in
continually. 

With this in mind, Siemens researchers in
Bangalore have built a bioreactor in which cer-
tain algae and bacteria enter into a symbiotic
relationship. While the bacteria generate CO2

that the algae need for photosynthesis, the al-
gae emit oxygen, which is in turn required by
the bacteria for their growth. It is a perfect cy-
cle — and 60 percent less energy-intensive
than conventional methods. This development
has kindled the curiosity of Siemens re-
searchers in Germany, as similar processes
could be used to fix CO2 from fossil-fuel power

plants and convert it to biomass in algae, per-
haps even on a large scale one day.

“Increasingly, engineers from India, China,
Brazil, Europe and the U.S. work together in in-
ternational teams in which the members con-
tribute what they are best at,” says Dr. Uwe Lin-
nert, who heads the Sensor Systems Global
Technology Field at CT in Erlangen, Germany.
Linnert views the research and development
center in Bangalore as an integration and con-
sulting center for the region — a place that,
with its deep understanding of the local mar-
ket, helps turn the results of research and de-
velopment into innovative products.

Another result of the international coopera-
tion between Varghese’s team and Siemens
colleagues in Germany is the Fetal Heart Moni-
tor (FHM), a device that can monitor the heart
rate of fetuses in the womb. While ultrasound
technology is often used for this in advanced
nations — where the machines can cost sever-
al thousand USD — the Fetal Heart Monitor

uses special microphones instead. The result-
ing device costs significantly less than ultra-
sound. The idea was conceived and developed
into a product in India. The team led by Lin-
nert, which is based in Germany, helped with
the development of the special microphones.
“The cutting-edge research takes place where
the cutting-edge researchers are located —
which is still usually the established industrial-
ized nations,” Linnert says. “But product devel-
opment is increasingly taking place where
there are fast-growing markets — in emerging
economies, in other words,” he adds. 

Other examples of successful German-Indi-
an collaborative projects have included work
on optical sensors and camera technology for
the Indian market. These technologies are now
helping Indian cookie factories to greatly in-
crease their quality and efficiency by identify-
ing imperfectly-baked cookies in a fraction of a
second (see Pictures of the Future, Spring
2009, p. 85).

to increase train throughput and therefore ca-
pacity on heavily traveled subway routes, the
control centers need information about exactly
where trains are located at any particular time.
One possibility is to install cables. The inexpen-
sive alternative, however, is wireless technolo-
gy. In this case, trains report their position via a

wireless signal to receiver stations. “We’re us-
ing mostly off-the-shelf components,” says
Mattias Lampe of Siemens CT China. That
means parts and wireless LAN equipment that
you can buy in a normal electronics shop, such
as radio modules or antennas. The actual chal-
lenge is to assemble these components into an
integrated solution that is not only inexpensive
but also reliable and safe. Siemens engineers

“A little less flexible, 
a little less efficient — and 
30 percent cheaper.”

In developing economies, top technology and 

in-depth knowledge of local needs are leading the

way in power engineering (large photo), wastewater

treatment (p. 57, left) and healthcare (right).
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and external partners from China, France and
Denmark overcame this challenge by working
in an international team. In subway tunnels in
the Chinese cities of Beijing, Nanjing,
Guangzhou, and Chongqing, a Siemens wire-
less solution helped reduce the interval be-
tween subway trains from three minutes to
half that time. The system is now being used
not only in Chinese cities, but also in Stock-
holm and Istanbul. Additional orders have
come in from Copenhagen and Helsinki.

One Third Cheaper. These examples illus-
trate that S.M.A.R.T. products are finding their
way into industrialized countries. At the same
time, however, markets are maturing in
emerging economies. As customers in such
countries gain experience with entry-level
products, they begin to want more sophisticat-
ed equipment. A Nano can, for example, make

Research without Borders                         | Chinese Medicine

Doctors plan to combine the
advantages of traditional 
Chinese medicine with those
of Western science. To keep
medical technology at the
forefront of these changes,
Siemens is working with 
Chinese partners to develop
new treatment methods.

When Worlds Combine

What is good medicine? Since humans be-
gan to analyze their bodily functions

thousands of years ago the answer has usually
been: “medicine that heals.” Today, medicine
has become a truly global science, in which re-
searchers systematically seek to compare vari-
ous medical traditions with one another. One
of the most intriguing fields aims to combine
Western medicine and traditional Chinese
medicine (TCM) — two schools that couldn’t
be more different, yet may also contain a
wealth of new knowledge for one another.

“Our efforts to combine both traditions will
present new challenges for medical technolo-
gy,” says Shen Hong, who is in charge of
Strategic Business Development at Siemens
Corporate Technology (CT) in Beijing. “For
years, Siemens Corporate Technology China
has been looking at ways of using modern
technology in conjunction with TCM.” (see Pic-
tures of the Future, Spring 2009, p. 81). 

Following years of research conducted in
conjunction with leading Chinese universities,
CT is now developing the first workstation for
traditional Chinese medicine. In the future,
this could provide TCM doctors with the same
kind of computer-based support that doctors

using Western medicine have long enjoyed. A
database enables a quick description of symp-
toms. At the click of a mouse, users can enter
acupuncture points on a 3-D depiction of the
human body or put together herbal mixtures.
“TCM doctors have been asking for such a sys-
tem for years,” says Shen. “This planned system
is intended to provide them with a solid new
foundation for their work and to offer a plat-
form to collect evidence of TCM’s effectiveness
in diagnosis and treatment.”

This advance is urgently needed. Although
more than 500,000 doctors practice TCM in
over 3,000 hospitals throughout China, their
tradition, which goes back thousands of years,
is still regarded as unscientific in the West. In-
deed, Western medical technology has not
been able to incorporate many of TCM’s princi-
ples and treatment methods. Doctors still can’t
agree on how acupuncture actually works,
even though the treatment has been recog-
nized widely outside of China. Western-orient-
ed medical experts point out that the results
are not reproducible. What may represent a
fundamental problem for these doctors is re-
garded as a strength by Chinese experts, who
realize that methods that work on one patient

might not be effective on another. This fact is
not new to Western scientists because it ap-
plies to many medicines, but it doesn’t make it
easier to establish cause and effect when it
comes to TCM. An additional challenge lies in
the lack of basic data. Chinese doctors observe
a wide spectrum of symptoms, but so far there
has been no tradition of documenting these in
as much detail as is done in the West. 

Four Phases. “Before we can promote TCM in
the western world, we need to answer some
very fundamental questions,” says Shen. “This
offers us an opportunity to go back and ques-
tion our basic assumptions.” As a rule, medical
treatments can be divided into four phases: a
diagnosis is followed by a treatment and then
aftercare. The fourth phase is prevention —
and that’s precisely where the strengths of Chi-
nese medicine lie. In TCM there is a much
stronger emphasis than in Western medicine
on identifying — at an early stage — which
functions have been thrown out of balance.
Whereas Western doctors are mostly con-
cerned with healing sick patients, Chinese doc-
tors concentrate mainly on preventing healthy
individuals from falling ill in the first place.

This emphasis on prevention leads to less
money being spent on medical treatments. Ac-
cording to the World Health Organization
(WHO), only five percent of people are com-
pletely healthy — but conversely, only 20 per-
cent are truly sick. Three out of four people are
classified as being “unhealthy.” People in this
“sub-health” category are neither completely
healthy nor seriously ill, but suffer from prob-
lems such as tiredness, headaches, dizziness or
irritability. “Biochemically speaking, these peo-
ple seem to be fine,” says Shen. “Western doc-
tors wouldn’t find anything wrong with them.”
Nevertheless, these common problems can
cause a huge decline in people’s performance
and quality of life, and they can be warning
signs of more serious illnesses to come, such
as heart disease or diabetes. 

To combat these dangers, Siemens has
teamed up with Chinese medical experts to de-
velop a unique joint research project. At South-
ern Medical University in Guangzhou in south-
ern China, Western and Chinese scientists have
been examining “unhealthy people” for years.
Together with Siemens, they want to discover
how Western and Chinese medicine can bene-
fit from each other. “The study will help us de-
velop medical technology to diagnose and
treat sub-health problems,” says Arding Hsu,
head of CT China. “Our goal is to provide TCM
with a better scientific foundation so that Chi-
nese medicine can receive greater internation-
al recognition.”

In coming years, TCM doctors will be able to
record detailed information about each diag-
nosis and the course of specific diseases on an
IT platform that was developed for this pur-
pose by Siemens. This new technology will en-
able scientists to build what will probably be
the largest database for TCM-related knowl-
edge in the world. 

When the data needs to be evaluated, spe-
cially-developed algorithms will help identify
specific patterns of function and effect. Says
Hu Wei, Vice President of Southern Medical
University, “This will not only help to advance
research, but will also be a very good basis for
our training programs.” In a further step, med-
ical devices will be developed later on that
comply with the standards of both Western
and Chinese medicine. 

The project will initially run for five years
and is the first of its kind between a Chinese
research institution and an international
health technology company. In the future, the
project will be expanded to include more part-
ners. “This could become a key project for all of
the research being done in this field,” says
Shen. Scientists involved in the project seem to
have already agreed on one point: that good
medicine not only heals but also prevents dis-
eases in the first place. Bernhard Bartsch

people desire the luxury features of a premium
car. The waterproof cell phones with flash-
lights that conquered the Indian mass market
several years ago are now being replaced in
large cities by more stylish devices. One exam-
ple of a S.M.A.R.T. product that can be success-
ful in both markets is the Multix Select DR digi-
tal X-ray machine. Its price is around one third
below comparable previous digital X-ray prod-
ucts from Siemens — a high-tech product at
low-cost prices, affordable also for smaller hos-
pitals and private practices.

Particularly high demand is expected for
this machine in emerging economies, in
which only analog machines have been af-
fordable in this market segment until now.
China, for example, wants to introduce end-
to-end digital processes for imaging proce-
dures in provincial hospitals in order to accel-
erate diagnoses and make such processes
more secure. But the Multix Select DR will al-
most certainly be used increasingly in Europe
and other developed markets as well — for ex-
ample, as a secondary device, to make more
standard examinations possible.

The software for Multix Select DR was de-
veloped using platforms established in Ger-
many and Spain. Siemens engineers in Goa
concentrated on the mechanics, such as the
design of the examination table. Project man-
agement and systems integration, in turn,
were handled in China. 

All in all, there are ten man-years of devel-
opment time invested in this product. “Devel-
opment costs, local product management, and
local added value play a major role in deter-
mining market price,” says Bernd Ohnesorge,
who heads the radiography products business
unit at Siemens Healthcare. 

Siemens’ Multix Select DR is being manu-
factured in Shanghai, which means that sup-
pliers are charging low Chinese prices. Howev-
er, in the case of relatively cheap machines,
transportation costs make up a larger percent-
age of the total price. One day, therefore, the
Multix Select DR  may also be produced in oth-
er places where there is large demand, such as
in Brazil.

As the world grows closer together and be-
comes more complex, simple, functional, en-
try-level solutions and S.M.A.R.T. products will
increasingly be used in addition to high-end
machines — in emerging markets as well as in-
dustrialized countries. Companies that can
serve both segments will have the greatest op-
portunities in this diverse market, which is at
once global and local. One approach is that be-
ing taken by Siemens. That approach calls for
putting the best heads together and setting
them to work on innovations as a global team
so that, hopefully, bright ideas will eventually
replace blackouts. Andreas Kleinschmidt

Acupotomy and foot zones (below right) play 

an important role in traditional Chinese medicine.

The next step is to use IT support to systemize 

the knowledge of healing.

Camera systems immediately recognize imperfect

cashew nuts (top). X-ray machines from India

(middle) and China (bottom) are high-tech prod-

ucts at low prices.


