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Within the scope of its programme to promote en-
vironmental technology, for more than 10 years the
Swiss federal government has been supporting in-
novative projects aimed at protecting the environ-
ment. Its objective is to promote the development
of clean processes and products that consume 
fewer natural resources.

9 Strong demand for Swiss know-how
Switzerland’s environmental technology sector is 
renowned for the high quality of its engineering
achievements. Thanks to their high level of know-
how, small and medium-sized companies are 
popular take-over targets.

13 Commercial vs environmental interests 
The introduction of environmental technologies 
onto the market is often hampered by inter-
national trade regulations of the WTO. Ecological 
requirements on products are frequently criticised 
as trade barriers.

15 Saving money by optimising eco-efficiency
With the support of the FOEN, specialists are taking 
a close look at dozens of Swiss companies in order to
help them optimise their environmental efficiency.

Economic growth with
strong future potential

Environmental technology is one of the fastest growing 
sectors. In the renewable energy segment alone, for 
example, it creates hundreds of thousands of jobs through-
out the world every year. As a result of sharply rising prices
for oil products and many other commodities, the demand
for raw materials, goods and services that promote 
efficient energy use and save valuable natural resources has
significantly increased in the past few years. And the fact
that global demand for energy and resources will continue 
to grow in the foreseeable future means that this trend is
likely to persist for some time to come.

The economy and society have no other choice: climate
change and the still unresolved poverty crisis in many 
developing and emerging countries mean that urgent steps
have to be taken to promote more efficient technologies.
Mankind has to succeed in uncoupling prosperity and 
economic growth from the consumption of finite resources
so that it will be possible to meet future needs with a frac-
tion of the raw materials that are being consumed today.
Technological innovation is a key to achieving this goal.

As an industrialised nation with several decades of 
experience in the field of environmental technology,
Switzerland is well placed to become a player on the win-
ning side in this growth market. And the Swiss Federal 
Office for the Environment (FOEN) has been playing its own
part by actively supporting the environmental technology
sector in a variety of ways over the past ten years. The main
objective here is to ensure that the results of innovative 
research and the outstanding achievements of engineers
and technicians can be turned into processes, goods and 
services as quickly as possible in order to help protect the
environment. The successful launch of such products onto
the market results in benefits at three different levels, 
namely for the environment, the economy and society.
These technologies ease the burden on the environment,
promote innovation and strengthen the competitiveness of
the country’s economy, and create sustainable jobs with
strong future potential.

Bruno Oberle
Director, Swiss Federal Office for the Environment

(FOEN)
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Cover illustration: Production of insulation panels
from a renewable raw material: in Orbe, canton of
Vaud, dried grass fibers are used for producing 
insulation panels for use in the housing industry.
Photo: FOEN/AURA Emanuel Ammon
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China’s economy is booming and has
been posting annual growth rates of
around 10 percent for a number of
years now. But its rapid rise into the
league of major players on the global
market comes at a high price: while the
economic boom is bringing immense
wealth into the country, it is also giv-
ing rise to “dead rivers”, impure drink-
ing water, polluted air, poisoned soil,
contaminated foodstuffs and increas-
ing numbers of sick people. The Chi-

nese environmental authorities them-
selves estimate that the annual costs of
environmental pollution amount to
around 10 percent of the country’s
gross domestic product, which is more
or less equivalent to the rate of eco-
nomic growth. This would therefore be
a zero-sum game, were it not for the
fact that the costs associated with the
destruction of natural resources have to
be borne by future generations, with
the consequence that their chances of

sustained development are greatly re-
duced. In the short term, this rapid
though unsustainable economic boom
certainly yields benefits, but unfortu-
nately it is others who will subsequent-
ly have to foot the bill.

Meeting people’s needs in an 
environmentally sustainable manner
For German environment minister 
Sigmar Gabriel, this Chinese case is
anything but a successful model for the

In order to meet the future needs of mankind on a sustainable basis, an efficiency revolution will
have to take place. The answer lies in innovative materials and clean manufacturing processes,
and goods and services that consume fewer finite resources. The Swiss economy needs to 
position itself as strongly as possible on this growth market, and for this purpose it can count on
support from the federal government in the form of efforts to promote environmental technology.

Impulses for the 
growth market of the future 

10 YEARS OF PROMOTING ENVIRONMENTAL TECHNOLOGY

Keystone/Mo Weinong
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future. On the other hand, leaving two-
thirds of the world’s population to live
in poverty without economic growth is
not a valid perspective either. “We can-
not deny future generations and a
growing world population the right to
social development and well-being that
we ourselves take so much for granted,”
he says. “Instead of suppressing peo-
ple’s needs, we have to meet them in an
environmentally sustainable manner.”
We should not be considering ways of
preventing the development and
growth of markets, but instead how to
make them environmentally sustain-
able. What is urgently required is an ef-
ficiency revolution that once and for
all uncouples the consumption of finite
and renewable resources from econom-
ic growth. “New materials, better tech-
nologies, optimised production pro-
cesses and intelligent products will be
required so that we can effectively 
tackle global environmental problems
and limit the impacts of climate 

change,” explains Sigmar Gabriel. Thus
the need for ecological innovation,
which can also contribute towards so-
cial peace by reducing conflicts associ-
ated with the struggle for resources
such as oil or water, is enormous.

Immense growth opportunities
The global market for environmental
technologies is already one of the
fastest-growing sectors today. In 2005,
the total volume of world-wide invest-
ments in environmental technologies

ENVIRONMENTAL TECHNOLOGYENVIRONMENT 1/08 5

From 2002 to 2006, the federal government supported the develop-
ment of environmental technologies by providing a total of almost
12.2 million Swiss francs for subsidising 90 pilot and demonstration
projects.

In the period from 2002 to 2006, around 20 percent 
of the funding provided by the federal government 
was used for additional support measures. 

Distribution of funding by area Additional support measures

Booming goods transport at the container port in 
Hong Kong. Throughout the world, more efficient 
technologies are required in order to lessen the harmful
impacts of economic growth on the environment.

Noise abatement 16%Protection of bodies of water 14%

Climate, energy 6%

Reduction of air 
pollution 19%

Soil protection and remediation  6%

Waste management, 
recycling 18%

Multidisciplinary  14%

Promoting the 
competitiveness of 

Switzerland's 
environmental 

sector 36%

Participation in 
international networks 24%

Promoting 
the ecological 
efficiency of Switzer-
land’s economy 19%

Consulting 21%

FOENFOEN

Evaluation of applications for financial support
The FOEN can support the development of systems and processes that ease the
burden on the environment thereby serving public interest. Upon receipt of writ-
ten applications from companies, research organisations or project groups, the
FOEN evaluates the ecological benefits, the financial and technical feasibility and
the innovative nature of each project. This process includes assessing the poten-
tial for reducing existing burdens on the environment, the relevance of such in-
fluences from the point of view of Switzerland’s environment policy, and any ad-
vantages versus competing processes. The federal government is able to subsidise
up to a maximum of 50 percent of the overall project costs. In the event of sub-
sequent commercial success, the funding has to be paid back to the government.
To prevent potential misunderstandings and ensure that applications are submit-
ted in the correct form, it is advisable to first contact the head of the Innovation
Section of the FOEN.
www.environment-switzerland.ch > Topics > Technology promotion
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amounted to 1,000 billion euros,
which is equivalent to twice the value
of the global market for pharmaceuti-
cals. Experts estimate that the environ-
mental market will grow by around
6 percent per annum up to 2010. Accord-
ing to estimates by Prognos (a business
consulting company), the renewable
energies segment alone is expected to
create around 1 million new jobs with-

in the member states of the EU by the
above date, while in the transport sec-
tor, for example, around 170,000 job
cuts have to be anticipated.

“One of the main reasons for the
boom in the environmental technolo-
gy sector is the sharp rise in the costs of
oil and other commodities in recent
years,” explains Arthur Mohr, head of
the Climate, Economics and Environ-

ENVIRONMENT 1/08 ENVIRONMENTAL TECHNOLOGY6

Clean electricity from a renewable source: generator for a wind energy plant, 
made by Germany’s biggest manufacturer, Enercon (East Fresia).

Keystone/AP, Jörg Sarbach

Contribution 
to quality of life
In the view of FOEN director Bruno
Oberle, “Innovative environmental
technologies contribute directly to a
better quality of life. By easing the
burden on ecological systems and na-
tural resources such as water, air and
soil, they also protect the fundamen-
tals of human life against harmful
influences.” Cleaner air, safer food-
stuffs, less polluted bodies of water
and lower noise levels mean less
harm to human health. “Further-
more, energy-efficient processes and
products that save valuable natural
resources reduce emissions of green-
house gases and thus help slow down
the process of climate change that
has been accelerated by human acti-
vity,” says Bruno Oberle. “At the glo-
bal level, the substitution or more
economical use of scarce resources
and energy carriers such as oil can
help defuse the increasing number of
conflicts we are witnessing today that
are associated with natural resources
and the environment.”

The number of 
environmental
technology 
projects supported
by the federal 
government has
constantly in-
creased over the
past ten years.
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mental Observation Division at the
Swiss Federal Office for the Environ-
ment (FOEN). “Investments in renew-
able energy and in products and
processes that save natural resources
are now also paying off more quickly
in economic terms.” In addition, the
growing awareness of the economic
risks associated with the acceleration of
the greenhouse effect due to human ac-
tivity is another driving force behind
the boom in environmental technolo-
gy. As the manufacture of products that
protect the environment becomes more
widespread, their unit costs go down
and they thus become more attractive
for the mass market.

Paving the way for innovation
The market for innovative environ-
mental technologies is dominated by
states that promoted the development
of energy-efficient and more environ-
mentally compatible goods and ser-

vices long before the prices of the 
most important commodities began to
climb. They do so by introducing strin-
gent environmental standards, enforc-
ing the polluter-pays principle, impos-
ing fees and taxes, offering a variety of
financial incentives and pursuing tar-
geted ecological policies in the indus-
trial sector. Alongside Japan, these
states include the countries of Scandi-
navia as well as Germany.

For Sigmar Gabriel, the state has to
play the role of a pioneer that promotes
technological advancement through its
environment policy, adapts the struc-
ture of the economy to increasingly
scarce resources, promotes strategic new
industries and thus optimally prepares
companies for the global markets of the
future. The resounding success on the
global markets of German players in the
areas of wind power and solar energy
(e.g. Solarworld) would appear to con-
firm this view.

Attractive jobs with future potential
The environmental sector in Switzer-
land already offers a broad variety of
attractive jobs for the future today. A
study carried out by the Swiss Federal
Office for the Environment in 2005 es-
timated that the turnover figures for
domestic companies offering environ-
mental products total around 8.1 bil-
lion Swiss francs, which is sufficient to
secure more than 73,000 full-time jobs
– equivalent to around 2 percent of the
national workforce. Furthermore, ma-
jor groups with a strong foothold in
Switzerland (e.g. ABB, Geberit, OC Oer-
likon, Stadler Rail) look set to profit
from the booming demand throughout
the world for energy-efficient products
that help save valuable natural re-
sources. This also applies to smaller
companies with rapid export growth,
for example the Schulthess group or
Meyer Burger. With its programme
aimed at promoting environmental

ENVIRONMENTAL TECHNOLOGYENVIRONMENT 1/08 7

Inspecting machine-made solar cells at 
a subsidiary of German market leader 
Solarworld. 

Assembly of a high-precision special cutting machine at Meyer Burger in Thun. This
high-tech company is profiting from the booming solar energy industry throughout the
world, which requires extremely precisely cut silica cells for the production of solar
modules.

Keystone/Alessandro della ValleKeystone 
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technology, which was initiated in
1997, the federal government supports
the development of processes and
products that help protect the environ-
ment. As Arthur Mohr explains, “The
aim is to promote attractive new tech-
nologies that can make a decisive con-
tribution towards the protection of the
environment so that they can be devel-
oped more quickly and thus successful-
ly launched onto the market.” The
FOEN has an annual budget of 4 mil-
lion Swiss francs at its disposal for this
purpose. The focus of its support activi-
ties is on the practical testing of new
technologies within the scope of pilot
and demonstration projects. For this
purpose, the FOEN works closely to-
gether with specialists from the Agency
for the Promotion of Innovation (KTI)
at the Swiss Federal Office for Profes-
sional Education and Technology, who
are highly experienced in planning
complex projects and possess a great
deal of know-how concerning the mar-
ket orientation of new products. Arthur
Mohr: “Our shared objective is to bring
the results of research carried out in the

laboratory as quickly as possible into
the real world of industrial production.
The most suitable means of accom-
plishing this is by supporting pilot fa-
cilities, prototypes and production of
limited series that can be tested by
users and/or consumers.”

Support for more than 
200 projects to date
The FOEN is responsible for imple-
menting the federal government’s envi-
ronmental technology promotion pro-
gramme, which has supported more
than 200 projects since its inception.
Funding amounting to almost 12.2 mil-
lion Swiss francs was provided for 
almost 150 projects in the second five-
year period alone, which came to a
close at the end of 2006. The main 
areas of focus during this period were
protection of bodies of water, air pollu-
tion control, waste management and
protection against noise. The co-opera-
tion between science and the economy
was especially successful. “Universities,
colleges of technology, research organi-
sations and the federal government
work successfully together and thus
promote the combined innovative
strength of Switzerland’s academic and
business worlds,” says Arthur Mohr.

In numerous cases, the results of 
research activities culminated in fully
developed processes and products. As 
a consequence it is now possible, for 
example, to reduce the levels of harm-
ful pollutants emitted by commercial
motor vehicles, more efficiently purify
contaminated water, and recover
tonnes of metals from the ash and slag
produced in waste incineration plants.

Support for bringing products 
onto the market
While 80 percent of the funds is ear-
marked for the development and im-
plementation of technical projects, the

remaining 20 percent is used for fi-
nancing support for launching prod-
ucts onto the market. “These funds,”
explains Daniel Zürcher, head of the 
Innovation section at the FOEN, “are
intended to help bring innovations
onto the market at home and abroad.”
Activities here include attending trade
fairs abroad and carrying out analyses
of the market for environmental prod-
ucts in countries in which a great deal
of potential exists for the use of envi-
ronmental technologies. Information
about the range of available support
measures can be obtained from the fol-
lowing web site: www.eco-net.ch.

Approximately 20 years after the first
national environmental protection act
entered into force in Switzerland, most
of the required large-scale infrastructure
– e.g. sewage treatment plants, waste in-
cineration plants, sorting facilities – has
either been completed or, in some cases,
renovated. “In the longer term,” says
Daniel Zürcher, “Switzerland’s environ-
mental sector can only achieve further
growth through increased geographical
expansion.”

Beat Jordi
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INFORMATION
Daniel Zürcher

Head of Innovation Section

FOEN

Phone 031 322 93 51

daniel.zuercher@bafu.admin.ch

LINKS
www.environment-switzerland.ch > 

Topics > Technology promotion

www.bbt.admin.ch/kti

www.eco-net.ch

www.bmu.de > Search > Innovation 

conference

In addition to optimised technologies, 
social innovations in the services sector –
e.g. car sharing – can ease the burden 
on the environment. Swiss market leader
Mobility offers its members a total of
3,000 modern hire cars at more than 
1,000 locations throughout the country,
as an ecological and economical alterna-
tive to owning a car.

FOEN/AURA

Environment 1-08 def:Layout 1  4.4.2008  15:21 Uhr  Seite 8



ENVIRONMENTAL TECHNOLOGYENVIRONMENT 1/08 9

Hug Engineering, a rapidly-growing
Swiss company based in Elsau, near
Winterthur (canton of Zurich), is
quickly conquering the world’s markets
with its innovative exhaust purifi-
cation systems for stationary and mo-
bile combustion engines. Its products,
which include particle filters and 
catalytic converters, are used in ocean-
going ships, railway engines, gas power
plants, diesel generators, greenhouses,
etc., and prevent enormous quantities
of harmful pollutants such as soot, ni-
trogen oxide and hydrocarbons from
being released into the air. Another
company that has successfully market-
ed innovative environmental products

abroad is Geberit, which is based in
Rapperswil-Jona (canton of St Gall) and
produces sanitary systems that greatly
reduce the consumption of water and
other natural resources. It now em-
ploys around 5,400 staff, and has an
annual turnover of approximately 2.5
billion Swiss francs.

Highly sought-after know-how
“Swiss companies are developing a
broad variety of technologies and prod-
ucts that help protect the environment
and are being used to an ever-increas-
ing extent throughout the world – and
in some cases are making a decisive
contribution towards the protection of

natural resources and ecosystems,” says
Daniel Zürcher, head of the Innovation
Section at the Swiss Federal Office for
the Environment (FOEN). For example,
over the past few decades a variety of
processes for the industrial purification
of sewage have been developed and
perfected in Switzerland, partly in re-
sponse to state regulations governing
the protection of the environment.
Swiss companies were among the first
in the world to build sophisticated in-
cineration plants for household and in-
dustrial waste, or to market burners for
small-scale oil and gas heating systems
with greatly reduced emissions of ni-
trogen oxide.

Switzerland’s environmental technology sector enjoys an excellent reputation thanks to numer-
ous innovations and the undisputed quality of its engineering achievements. However, depending
on the product, the scope of the domestic market is limited and expansion abroad is often asso-
ciated with significant risks, especially for small and medium-sized companies, which become 
favorite targets for take-overs by foreign companies thanks to their high level of know-how.

Strong demand for Swiss know-how 
MIXED BALANCE

Manufacture of environmental products at Hug Engineering, near Winterthur: here, efficient exhaust gas purifiers 
are being produced for large combustion engines. 

Hug Engineering
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Series of take-overs
The highly-promising environmental
technologies from Switzerland have
awakened the interest of foreign play-
ers in these pioneering achievements.
As a consequence, numerous Swiss en-
vironmental technology companies
have been taken over by global players
in the past few years. For example,
WABAG, a company specialising in the
processing of water, is now part of the
Siemens group (Germany), and Ozonia
– domestic market leader in the field of
ozone generators for processing drink-
ing water and sewage – is now part of
the Suez group (France) via its sub-
sidiary, Degrémont. Von Roll Inova,
which focuses on the construction of
state-of-the-art waste incineration
plants in Europe and Asia, has been
taken over by Austrian group A-TEC In-
dustries. Hofstetter Umwelttechnik AG,
which is a leader in the development of
technology for landfill gas flaring, has
been under the control of Green Gas
International (UK) since 2006. Waste

disposal specialists such as Valorec, Ba-
trec, SIBAG, SM Recycling, Sovag, Am-
stutz – to mention just a few – are now
in the hands of  the French group 
Veolia, which is also highly active in
the area of sewage technology.

Main reasons for this attraction
There are several reasons why foreign
companies are so interested in environ-
mental products and services devel-
oped in Switzerland. Daniel Zürcher:
“The main reasons behind these take-
overs are the quality of the engineering
know-how, the high standard of devel-
opment and tried-and-tested processes
and products that have often been per-
fected on the small domestic market.”
A typical example here concerns two
leaders on the domestic market in the
area of development and production of
combustion technology for small burn-
ers. In the early 1990s, Elco and Oertli
achieved a breakthrough in the con-
struction of low-NOx burners for oil
and gas heating systems, which greatly

reduce emissions of nitrogen oxides.
This prompted the federal government
to specify stringent exhaust gas levels
for the first time in the Swiss Federal
Ordinance on Air Pollution Control. As
a consequence, only low-NOx burners
could be installed from that time on-
wards, and this initially livened up the
market considerably. But the substitu-
tion of existing burners in households
with the new technology was ham-
pered by a variety of unexpected prob-
lems. Instead of yielding the anti-
cipated rapid return on the high devel-
opment costs, the sensitive high-tech
burners required an unusually high 
degree of service and repair work in the
early stages, and these resulted in 
extremely high guarantee costs. By the
time the burners finally began to oper-
ate faultlessly, the two companies found
themselves in financial difficulty.

State-of-the-art burners 
The newly developed technology even-
tually proved to be successful in prac-
tice, and this made the two companies
attractive take-over candidates. In
1996, French group De Dietrich ac-
quired Oertli, and in 2000 the latter’s
rival, Elco, was taken over by Italian
group MTS. These two major players on
the global heating systems market are
now selling burner know-how that was
developed and initially launched onto
the market in Switzerland.

“The fact that their products are
now in demand all over the world indi-
cates the value of the pioneering
achievements and innovative power of
our industry,” notes Daniel Zürcher.
“Ideally, however, companies that
achieve success on the domestic market
should be able to move onto markets
abroad and expand there themselves.”
Unfortunately, it is small and medium-
sized companies in particular that run
up against numerous obstacles when
they set out to expand abroad. 

ENVIRONMENT 1/08 ENVIRONMENTAL TECHNOLOGY10

Rapid growth thanks to the manufacture of sanitary products that save water and 
consume fewer resources: production and testing facilities at Geberit in Rapperswil-Jona,
canton of St Gall.

FOEN/AURA
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Problems facing small and 
medium-sized companies
The fact that the domestic market is rel-
atively small is a considerable disad-
vantage for Switzerland’s environmen-
tal technology sector. This limits the
growth of local players compared with
their major rivals in Germany, France
or Japan. Typically, small and medium-
sized companies do not have the neces-
sary financial clout that would enable
them to pursue aggressive foreign ex-
pansion strategies. On top of this, they
can hardly provide the necessary pre-
financing and guarantees, especially
since Swiss banks tend to be very cau-
tious when it comes to granting credit
lines to players in this sector, and only
a very limited amount of risk capital is
available for environmental technology
projects in Switzerland. By contrast
with major players, small and medium-
sized companies can hardly afford to
make mistakes or invest unwisely.

The state has an important role to
play too. As Bruno Oberle, director of

the FOEN, points out, “In countries like
the USA, Japan, France or Germany it is
government policy to promote innova-
tive sectors and support the marketing
of their products abroad. But in
Switzerland this kind of support is far
more modest, and this can to some ex-
tent be attributed to the fact that our
country has never had to deal with ma-
jor unemployment crises like those we
have witnessed elsewhere, for example
in Germany.” The German government
regards environmental technology as
one of the largest growth sectors, and
has therefore been strongly supporting
this industry for quite some time. Ac-
cording to a recent study, this sector is
expected to increase its share of Ger-
many’s overall industrial production 
to around 16 percent (or 4 times the 
present-day level) by 2030. The renew-
able energy segment in particular has
benefited enormously from a broad va-
riety of financial incentives over the
past few years. As a consequence, the
booming solar industry and the rapidly
expanding wind power segment now

have full order books, are creating
thousands of jobs and reporting im-
pressive profits, and their share prices
are constantly posting gains on the
stock market.

Potential remains unexploited
Switzerland has also achieved undis-
puted success in recent years thanks to
some outstanding engineering achieve-
ments in the area of renewable energy.
For example, in 1990 a small team at
the college of engineering in Biel stole
the show from all the renowned car
manufacturers by winning the Solar-
mobile World Solar Challenge (a race
right across Australia) with a solar vehi-
cle of its own design and construction.
And in the 1990s, the Institute for 
Microtechnology at the University of
Neuchâtel developed the best solar cells
in the world based on thinly layered sil-
icon, which require a hundred times
less material than conventional photo-
voltaic plates. Nonetheless, it is prima-
rily foreign groups that dominate the
global market today. According to

Sought-after know-how from Switzerland: Hofstetter Umwelttechnik AG, Hindelbank, is regarded as a leading supplier of high-
temperature flares for burning off methane gas from waste  landfill  – e.g. in England (left) and Brazil (right). The company has been in
British hands since 2006.

Hofstetter Umwelttechnik SA
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David Stickelberger, director of the
Swissolar trade association, there is
barely a market in Switzerland for solar
cells and other forms of renewable 
energy because the input of green ener-
gy into the grid has not as yet been
profitable. “Furthermore, the relevant
politicians rested on their laurels for
too long, repeatedly referring to
Switzerland’s pioneering achievements
instead of actively supporting the im-
plementation of good ideas within the
industry.” Andreas Schweizer, president
of the Swiss Association for Environ-
mental Technology, expresses similar
criticism: “It is high time for Switzer-
land, too, to define ecological guide-
lines for an industry-friendly policy. It
is no longer sufficient to focus solely
on the promotion of innovations and
ignore the need to help bring the re-
sulting products onto the market.”

International trade fairs too expensive
In order for small and medium-sized

companies to promote their goods
abroad they need to participate more
frequently at international trade fairs,
for example in Cologne (Entsorga), Mu-
nich (IFAT), Paris (Pollutec) or Dubai
(Big-5). However, many smaller compa-
nies complain that participation at a
Swiss pavilion is too expensive, and
point out that elsewhere – for example
in regions such as Vorarlberg, Saxony,
Baden-Württemberg, Bavaria, or in
countries like Spain and Greece – ex-
hibitors benefit from more generous
conditions than those offered by Osec,
the Swiss Organisation for Export Pro-
motion.

Arthur Mohr, head of the Climate,
Economics and Environmental Obser-
vations Division at the FOEN, can en-
visage various ways of supporting the
industry. “In addition to increasing the
level of promotion of innovation by
the federal government and introduc-
ing state investment programmes in
the environmental sector – aimed at

enhancing the level of energy efficien-
cy in buildings, for example – it would
be possible to more effectively support
the sector by binding innovation and
regulation more closely.” Here he is
thinking of options such as dynamic
environmental regulations and stan-
dards that are based on the latest status
of technology and more effectively pro-
mote the use of environmental prod-
ucts, and thus help them achieve a
breakthrough on the market.

Other countries are setting an ex-
ample in this respect: in Japan, for ex-
ample, the policy is to support top-run-
ners in the area of energy efficiency.
Every few years the consumption levels
for future generations of products are
specified, and for this purpose it is 
always the most efficient appliance
that serves as benchmark. This method
promotes competition and supports 
innovative industrial production
throughout the country. Furthermore,
the Japanese government subsidises
new technologies such as high-capacity
fuel cell generators in order to promote
their introduction onto the market.
And in Austria, where environmental
technology is also booming, ecological-
ly efficient companies can apply for
subsidies within the scope of a pro-
gramme called “Fabrik der Zukunft”
(Factory of Tomorrow).

Charles Cahans, 

Pieter Poldervaart, Beat Jordi

ENVIRONMENT 1/08 ENVIRONMENTAL TECHNOLOGY12

LINKS
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>Technology promotion

www.osec.ch 

INFORMATION
Daniel Zürcher, cf. page 8

Swiss environmental technology companies are calling for more active support for their
participation at international trade fairs such as “Environment 2006” in Dubai.

Osec
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Countries anxious to implement stricter ecological standards to help protect the environment
and public health can easily find themselves in conflict with the international trade regulations
of the World Trade Organization (WTO). The export industry, for instance, frequently perceives
technical requirements imposed on products for environmental reasons as barriers to trade.
This conflict of interest is also slowing the expansion of innovative environmental technologies.

Commercial and environmental
interests at odds

ENVIRONMENTAL PROGRESS IS HAMPERED BY WTO

In the battle to reduce harmful parti-
culate matter, the Federal Council 
originally wanted to implement the 
European Union’s EURO 5 emissions
standard two years ahead of schedule
so that the new standard would have
already applied to diesel-powered vehi-

cles in 2007. This would have made it
mandatory to equip new vehicles run-
ning on diesel fuel with a particle filter
which would have removed and de-
stroyed carcinogenic soot particles
from their exhaust. Efficient technolo-
gy for purifying the exhaust produced

by diesel motors has been available for
automobiles for a number of years and
has proven effective in practice. How-
ever, the automobile industries in 
Europe, Japan and Korea have resisted
Switzerland’s efforts to accelerate the
stricter standard, and their govern-

Evidence of mass deforestation in Pará, Brazil: trade restrictions on tropical woods obtained through depletive logging 
are controversial because ultimately this timber cannot be distinguished from products obtained through sustainable means.

Keystone
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ments have rejected Switzerland’s pro-
posal as well. Consequently, EURO 5
will not be implemented in Switzerland
until September 2009, the date it is also
set to take effect in the EU.

Opposition to national 
environmental standards
Switzerland’s back-pedalling on this is-
sue contrasts with its environmental
policy-making during the 1980s, when,
in line with its strict emission regula-
tions, it declared exhaust-gas catalytic
converters obligatory for automobiles –
as one of the few countries in Europe to
do so. “Given the efforts at the interna-
tional level to further liberalise world
trade, it is often considered problemat-

ic for individual countries to develop
their own set of environmental stan-
dards for products and services in the
form of technical requirements,” ex-
plains Karine Siegwart, head of the Eu-
rope, Trade and Development Section
at the Swiss Federal Office for the Envi-
ronment (FOEN). “This is perceived as
protectionistic and therefore treated as
import discrimination.”

Moreover, traditional interpretation
of WTO rules prohibits distinctions to
be made on the basis of differences in
processing or production methods. For
example, the admissibility of trade re-
strictions on tropical woods obtained
through depletive harvesting methods is
disputed because as a traded commodity
this timber is ultimately indistinguish-
able from products obtained through
sustainable means.

Easing trade barriers for 
environmental goods
“Protecting our ecosystems and sus-
tainably using natural resources are key
issues not only in environmental poli-
cy, but also in any long-term-oriented
economic policy,” notes Karine Sieg-
wart. “Jeopardising the basic resources
on which our life depends will eventu-
ally have negative effects on the pros-
perity of the economy. This is why in-
ternational trade regulations in future
will have to be conceived so they are
not contrary to effective environmen-

tal protection and sustainable resource
utilisation.” Within the scope of Article
31 of the Doha Declaration, negotia-
tions within the WTO were initiated
some time ago with the aim of achiev-
ing better harmonisation between the
existing trade regulations and objec-
tives of multi-lateral environmental
agreements. Switzerland’s position in
this effort is represented by the State
Secretariat for Economic Affairs
(SECO), which is advised on environ-
mental matters by the FOEN.

It is also important to establish more
generally recognised international envi-
ronmental standards. This would pre-
vent those companies working and pol-
luting in a legislative environment with
lax standards from gaining a competi-
tive advantage. “We have also made it a
goal to lift import barriers for resource-
conserving goods and services and 
create preferential trade conditions for
these products,” states Karine Siegwart,
“because we cannot let the promotion
and widescale market introduction of
pioneering technical achievements that
serve the environment and public
health to be held back any longer by in-
hibitive trade regulations. To encourage
the spread of these technologies and
products in countries in the south, we
also have to strengthen our co-operation
efforts in the area of development.”

Beat Jordi 
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To help protect the environment, the
federal government is looking to trans-
fer more goods and passenger transport
from road to rail. Well-functioning
rolling stock is a prerequisite for
achieving this goal. Just like buses and
trucks, the passenger and goods trains
of Swiss Federal Railways (SBB) have to
be regularly serviced and overhauled.
For example, freight locomotives re-
ceive maintenance checks every 80,000
kilometres and a major service every
700,000 kilometres. Coaches receive a
thorough overhaul every six years, and
in between are serviced one to two
times, depending on the type of vehi-
cle. Major revisions, remodelling and
repairs are done in the industrial work-
shop of SBB Cargo in Bellinzona, while
maintenance work and minor repairs
are handled at servicing facilities lo-
cated at six different sites.

“For some time now, we have been
striving to optimise environmental
standards in our workshop operations –
naturally with an emphasis on those
measures that are also financially ad-
vantageous,” explains Rémy Chrétien,
who is attached to the SBB environ-
mental protection centre. Under the

SwissEnergy programme, the savings
potential was determined in the area of
heating, ventilation, air conditioning
and refrigeration in buildings. But, as
yet, there has been no tool for system-
atically identifying the potential to im-
prove environmental performance on a
comprehensive basis.

More than just energy efficiency
The Institute for Ecopreneurship (IEC)
of the University of Applied Sciences in
Northwestern Switzerland is now able
to meet this need. The IEC focused on
the issue of environmental business
management, and eight years ago it
succeeded in developing an instrument

Production processes, goods and services put a strain on the environment in numerous ways.
They not only consume raw materials and energy, but their manufacturing and use also fre-
quently give rise to harmful pollutants. Being environmentally efficient means minimising these
negative industrial effects on the environment. 

Saving money 
by optimising eco-efficiency

BETTER ENVIRONMENTAL EFFICIENCY THANKS TO “QUICKSCAN”

QuickScan is a tool that helps systematically determine the potential 
within a company for environmental optimisation.
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International networking

More and more companies are working to improve their environmental efficiency,
and many are members of the Swiss Association for Environmentally Conscious
Management, which, together with the FOEN and the University of Applied 
Sciences in Northwestern Switzerland, have jointly founded “prepare.ch”, a net-
work devoted to improving the overall environmental efficiency of the Swiss econ-
omy. At the international level, prepare.ch is integrated in a larger organisation
bearing the same name, Preventive Environmental Protection Approaches in 
Europe (PREPARE). The contacts facilitated by this organisation give Swiss busi-
nesses and research groups easier access to international projects, as well as to in-
formation and experience at the EU level. A three-year pilot phase having been
concluded, two follow-up entities have developed out of the prepare.ch initiative:
the Swiss Centre for Efficiency, whose aim is to improve companies’ environmen-
tal performance, and an information platform focused on sustainability checks for
small and medium-sized businesses, which is jointly backed by the FOEN and the
Swiss Federal Office of Energy (SFOE).
www.prepare.ch, www.oebu.ch

called “QuickScan”, which provides a
rapid assessment of a company’s poten-
tial for environmental optimisation.
The tool’s “environment radar” identi-
fies all aspects of a company’s activities
that impact on the environment. “We
long ago started looking beyond just
the factor of energy flows,” states
Thomas Heim, Managing Director of
the Swiss Centre for Efficiency, a spin-
off of the IEC. In particular, the envi-
ronmental impact of logistics, techni-
cal installations like compressed-air
and cooling systems, as well as materi-
als flows, waste, sewage and exhaust
emissions are subject to critical exami-
nation. The total costs of conducting
such an environmental check-up for a
company are 2,900 Swiss francs. A half-
day visit to the company’s operations
is required to become familiar with its
working environment and to obtain
the data needed for the evaluation. The
assessment and summary of results are
then formulated in a short report. On
the basis of these initial findings, a
comprehensive analysis can be con-
ducted in a second phase, which elabo-

rates the environmental potentials in
greater detail. So far, the IEC has al-
ready conducted 100 QuickScans, of
which 40 were done for companies lo-
cated outside Switzerland. At the inter-
national level, this concept of improv-
ing the environmental efficiency of
companies is referred to as the “cleaner
production” approach.

Cost savings for many years to come
“QuickScan was used successfully in
our workshop facilities in Bellinzona,”
states Rémy Chrétien of SBB Cargo. 
The efficiency of lighting installations
in the maintenance halls, washing
processes, waste minimisation and en-
vironmentally friendly waste disposal
were all looked at critically. The de-
tailed results include such items as heat
recovery from coating processes, insu-
lation of heating pipes, testing of new
degreasing agents, and regular mainte-
nance of compressed-air systems.

The recommendations formulated
on the basis of QuickScan are a sound
starting point for devising improve-
ment measures within the environ-

mental management system currently
being established for the ongoing opti-
misation of environmental perform-
ance. An estimated 40 working hours
were needed to produce the required
data. According to Rémy Chrétien, this
was a worthwhile investment, because
the resulting measures will save costs
for many years to come. What’s more,
the results obtained for SBB Cargo can
also be applied at the six local servicing
facilities, extending the improved envi-
ronmental performance and achieving
further cost savings. With a few minor
alterations, QuickScan should also be
able to be applied at the 13 other serv-
icing operations responsible for hand-
ling the SBB’s passenger rolling stock.

Chemicals company van Baerle in
Münchenstein, canton of Basel-Land, is
already in an advanced stage of optimi-
sation, having been motivated by the
first QuickScan analysis to focus on the
concept of “cleaner production” since
2002. “Since we produce very little
waste, our efforts were concentrated
wholly on the aspect of energy,” ex-
plains Thomas Eiche, head of Quality,

continued page 18
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How can the packaging manufacturer Amcor Rentsch in Rickenbach in the canton of Solothurn
improve its environmental performance? Thomas Heim (above left), managing director of the
Swiss Centre for Efficiency (Effizienzagentur Schweiz AG), discusses options for optimising 
environmental efficiency with Hans Ueli Widmer, technical director at Amcor Rentsch. One 
measure they are looking at is recycling the heat generated from burning solvent-containing 
fumes produced in the package printing facility.

FOEN/AURA E. Ammon
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LINKS
www.aramis.admin.ch

www.fhnw.ch/lifesciences/iec

www.effizienz-ag.ch

Environment and Safety. The tool
showed, for example, that the steam
pipes and some of the buildings need
to be insulated. Eiche also learned from
the QuickScan analysis that sometimes
simply making practical changes can
help: “Many of the access points to our
buildings are hand-operated sliding
doors. Since the analysis, we have tried
harder to remind staff how important it
is not to leave doors open any longer
than necessary during the cold times of
the year.”

Not all the points identified by
QuickScan have been fully addressed
by van Baerle yet. For example, at ac-
cess points that are in frequent use, the
company still plans to install doors
that close automatically. On the other
hand, the furnace for the heating and
steam system has been replaced ahead
of schedule and is now powered by gas
instead of oil. “This move has reduced
the CO2 emissions by one fourth while
also cutting our maintenance costs be-
cause gas is gentler on the mechanics of
the system than oil is,” notes Thomas
Eiche. The company also replaced its
compressed-air system. The ultra-mod-
ern new system consumes 30 percent
less electricity than the old one; in ad-
dition, the heat it generates can be
reused to produce steam. This change
alone saves the company around
100,000 kilowatt hours in power every
year, which means the investment will
very soon be amortised.

Weak points identified 
in a shopping centre
Almost every business has potential in
the area of cleaner production, i.e. for
making production processes, goods
and services more environmentally 
efficient on a continuous and preven-
tive basis. IEC staff member Dirk
Hengevoss analysed a shopping centre
that opened in 2001 in the region of
Basel and found major weaknesses in

its energy profile: “In particular, heat
recovery from refrigeration machines
and air conditioners had not been opti-
mised.” Another way of saving power is
to modify the pumps in cooling circuits
if their capacity is excessive or if they
are in constant operation unnecessari-
ly. One difficulty with large-scale shop-
ping centres that rent space out to indi-
vidual shops is that the subsidiary costs
including utilities are easy to roll-over
to the tenants, so the shopping centre
owners are not eager to invest in ener-
gy-efficient heating, ventilation and
air-conditioning systems.

Environmental focus on industry
“Companies that decide to conduct a
QuickScan analysis do this primarily
because it will ultimately help them
save money,” declares Thomas Heim.
However, the costs of offering this serv-
ice are not yet covered in every case,
which is why the continued support of
the FOEN and various cantons is still
important.

“We consider it important to regu-
larly inform industry, trade and service
companies about the potential of
cleaner production,” explains Daniel
Zürcher, head of the Innovation Sec-
tion at the FOEN. Cantonal offices and
industrial and trade associations play 
a key mediating role in this effort. 
According to a representative study car-
ried out by the IEC and the Economic
Studies Centre of the University of
Basel in 2006, companies are gradually
becoming more conscious of environ-
mental efficiency. Ten years ago, end-
of-pipeline measures geared at elimi-
nating pollutants resulting from
business operations were clearly the
trend. “Nowadays, about half of the en-
vironmental measures implemented by
companies are preventive in nature,”
notes Thomas Heim. In the last few
years, big price increases for energy and
raw materials have accelerated this new
awareness, because investments that
lessen the environmental burden are
now more likely to also yield savings
on the financial side.

Pieter Poldervaart 

Anchoring environ-
mental efficiency

Which environmentally efficient in-
novations are of economic interest?
The exchange of know-how between
businesses and researchers is facili-
tated by the FOEN, the Federal Office
for Professional Education and Tech-
nology (OPET) and the State Secreta-
riat for Economic Affairs (SECO) via
the internet platform, www.eco-
net.info. New discoveries in the areas
of sustainable design, environmental
technology and energy efficiency are
discussed at special events directed
at the professional community. “The
goal is to bring together experts from
the fields of research, business and
government administration to estab-
lish and implement the theme of en-
vironmental efficiency in as broad a
manner as possible,” explains Tho-
mas Heim, who is responsible for co-
ordination. Publishing examples of
successful implementation projects
that motivate others to make similar
efforts is one way of helping bring
this about. 
www.eco-net.info

INFORMATION
Daniel Zürcher, cf. page 8
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“In order for the authorities and other
players to keep a close eye on the qual-
ity of the environment over the long
term and thus take the necessary mea-
sures without delay,” explains Arthur
Mohr, head of the Climate, Economics
and Environmental Observation Divi-
sion at the Swiss Federal Office for the
Environment (FOEN), “they need to be
able to constantly monitor it. And
when new environmental problems are
identified, this normally calls for the

development of innovative measuring
instruments. In view of this, the FOEN
not only promotes a broad variety of
programmes aimed at improving spe-
cific aspects of the environment, it also
supports projects that focus on devel-
oping new measuring instruments.”

Measurement of soot particles
One of the most successful projects in
recent times concerns the development
of a device for measuring the particle

number concentration of particulate
matter that can be absorbed in the
lungs. This form of pollution includes
ultrafine soot particles from diesel en-
gines, which are a serious health haz-
ard. Because they are so tiny that they
can pass through the fine hairs in the
nose that act as filters, these particles
can penetrate into the lungs and even
make their way into the bloodstream.
“It was only through the use of suitable
measurement methods that we were

Within the scope of its promotion of environmental technology, the federal government is sup-
porting the development of innovative measurement procedures so that influences on the 
environment can be identified as early as possible. With highly sensitive instruments at their dis-
posal, the relevant authorities are better able to optimise measures to protect the environment.

Innovative measuring instruments 
in the service of the environment

MEASUREMENT TECHNOLOGY

Technological breakthrough in the area of measuring harmful pollutants: the “Nanomet” measuring device developed by 
Matter Engineering AG, Wohlen, is able to detect the tiniest soot particles measuring between 10 and 500 nanometres.

FOEN/AURA E. Ammon
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able to find out which hazardous sub-
stances are emitted from diesel engines,
and what steps can be taken to combat
this form of pollution,” says Giovanni
d’Urbano, an engineer at the FOEN
(Traffic Section).

Specialists first began to face the
challenge of finding a way to more effec-
tively purify diesel exhaust in Switzer-
land in the early 1990s. Once scientists
had established that ultrafine soot parti-
cles are harmful to health, in 1994 the
Swiss accident insurance organisation,
Suva, lowered the corresponding maxi-
mum emission level for the workplace.
This resulted in considerable problems,
especially for the tunnel construction in-
dustry. Measurements revealed that the
levels of air pollution were so high that
not even powerful ventilation systems
could bring them down to the required
level. Switzerland’s neighbours, Ger-
many and Austria, had the same con-
cerns, and the relevant authorities of all
three countries thus decided to join
forces with the construction industry
and initiate a project aimed at reducing
emissions from machinery used in tun-
nel construction (VERT).

Particle count instead of weight
The VERT workgroup headed by interna-
tionally renowned engineer Andreas
Mayer recommended fitting construc-
tion machinery in tunnels with particle
filters as the best solution. But this was
not quite as simple as it may sound: with
the use of conventional weight measure-
ment (gravimetry) it was not possible to
demonstrate the effectiveness of filters.
“Different results were obtained depend-
ing on the circumstances, and in some
cases the readings were paradoxical in
that the filtered air apparently contained
higher levels of pollutants than the 
unfiltered air,” explains Giovanni 
d’Urbano. “One of the reasons for this
was that the heavier weight of con-
densed volatile substances falsified the

The soil, too, is negatively affected by pollutants and harmful mechanical inter-
ference. Heavily densified soil represents a serious environmental problem since
it loses its fertility as a result. Furthermore, it is no longer able to sufficiently ab-
sorb water, and in periods of heavy rainfall this can lead to flooding and erosion.
It would be helpful if farmers and land developers had a simple means at their
disposal for measuring soil density so that they could avoid driving vehicles over
compacted ground when it is wet. “The ideal solution would be for operators of
agricultural and construction machinery to be able to use their tyre tracks as an
indicator of the extent of density of the soil in the deeper layers,” explains Jürg
Zihler, head of the Soil Section at the FOEN. “But this is a vision for the future.
In the meantime we still have to precisely clarify the interactions between defor-
mation of the soil and the influences of ecological functions.” 

Analysing the formation of the soil
Under the leadership of the Swiss Federal Institute for Forest, Snow and Land-
scape Research, a variety of research organisations are currently examining the
principles for a new measurement technology. On behalf of the FOEN and the
canton of Aargau they are developing a hydrostatic soil deformation monitor
that traces the deformation of the soil over the long term. The data thus ob-
tained will provide highly accurate information (to the nearest millimetre) about
the extent to which the soil at any given depth sinks beneath the tyres of a 
vehicle, and how much it rises again (if at all). But more research is still required
before this device can be used successfully for monitoring the formation of the
soil.

The Swiss Federal Office for Agriculture (FOAG) is also involved in this 
research project. It is anxious to find out how well and how quickly densified soil
is able to regenerate. Its focus is primarily on recently disturbed soil that has
been recultivated after construction work has been carried out. In these 
circumstances, soil is extremely sensitive.

Keeping a close eye 
on the condition of the soil 

The measuring container buried in the ground (left) is filled with silicone oil 
and records the sinking and rising of the soil. The tractor with a liquid manure 
dispenser is used by the Swiss Federal Institute for Forest, Snow and Landscape 
Research as a test vehicle on relatively flat surfaces.

WSL
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measurements, since with gravimetry
the entire mass in the filter is measured
indiscriminately.”

This meant that the VERT work-
group had to develop a new measuring
procedure that would only record solid
particles and would also be sufficiently
sensitive to ensure that the particle fil-
ters in use only allowed a minute quan-
tity of residual soot to pass through.
Tests soon revealed that a new method
was required in which the particles
could be measured in terms of number
per volume unit instead of in weight in
micrograms. With this method, which
was 300 times more sensitive, the VERT
workgroup was able to identify the most
effective filters and draw up a list of rec-
ommended systems for use with diesel
engines.

International success
The federal government decided to pro-
mote this highly promising new
method of testing particle filter systems
by supporting Matter Engineering AG,
a small company based in Wohlen
(canton of Aargau), under the FOEN’s
environmental technology promotion
programme. The main aim here was to
help Matter Engineering develop this
measuring system, the prototype of
which had already proved to be highly
suitable, so that it could be used on a
broad scale. The “Nanomet” device for
measuring particulate matter is able to
record ultrafine particles of between 
10 and 500 millionths of a metre
(nanometres, nm), and immediately 
attracted a great deal of interest. “In
2003, an international engineering as-
sociation praised it as a major achieve-
ment, and in the meantime various
companies have applied for production
and distribution licences, and the 
device has met with success on the in-
ternational markets,” notes Daniel
Zürcher, head of the Innovation Sec-
tion at the FOEN.

More sensitive testing equipment 
for diesel-powered vehicles
The introduction of EURO 5 in 2009
means that, throughout Europe, signifi-
cantly more stringent exhaust stan-
dards and maximum particle emission
levels will apply to diesel vehicles, and
this in turn means that more sensitive
testing methods will be required for ve-
hicle homologation. In view of this,
various countries of the EU initiated a
“Particle Measurement Programme”
with the aim of defining a new mea-
surement standard. Tests carried out by
a variety of countries confirmed that
counting particles is the better option.
An EU directive has been drawn up that
calls for the introduction of particle
counting together with the EURO 6
thresholds that are to enter into effect
in 2014, and thus to incorporate the
particle number standard method into
the vehicle homologation procedure.
“It is conceivable that only diesel vehi-
cles equipped with an efficient particle
filter will be able to meet the more
stringent requirements,” Giovanni
d’Urbano points out.  

Calibration with soot
To ensure that the results obtained with
measuring devices can be used in prac-
tice – i.e. can be compared – it is neces-
sary for them to be calibrated. In the

case of conventional scales, for exam-
ple, this is effected using a calibration
test weight. For devices intended for
measuring particulate matter, soot par-
ticles of standardised dimensions are
required, and for this purpose Lianpeng
Jing, a chemical engineer at the Swiss
Federal Office of Metrology (METAS),
developed a soot generator which his
start-up company, Jing AG (based in
Zollikofen, canton of Bern) has since
brought onto the market with financial
support from the federal government.
A follow-up project has now been initi-
ated that sets out to reduce this inven-
tion to the size of a pistol. 

Beatrix Mühlethaler

The soot generator developed with the support of the FOEN produces soot particles in
standardised sizes. It is required for calibrating particle measurement devices. 

Lianpeng Jing

INFORMATION
Giovanni d’Urbano

Transport Section, FOEN

Phone 031 322 93 51

giovanni.durbano@bafu.admin.ch

LINKS
www.matter-engineering.com

www.sootgenerator.com

www.metas.ch > Technical Fields > 

Particles and Aerosols

www.akpf.org
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Pedestrians and cyclists in towns and
cities are especially familiar with the
pungent smell of the exhaust fumes
produced by HGVs and utility vehicles,
particularly older models. “In built up
areas where there is poorer air flow, the
emissions of harmful soot particles and
nitrogen oxides from diesel engines
make a considerable contribution to-
wards air pollution,” explains Felix 
Reutimann of the Traffic Section of the

Swiss Federal Office for the Environ-
ment (FOEN).

These ultrafine particles can be ab-
sorbed in the lungs and cause diseases
of the respiratory and circulatory sys-
tem, as well as lung cancer. Each year,
between 3,000 and 4,000 people die
prematurely in Switzerland due to high
levels of particulate matter in the air.
The related healthcare costs amount to
around 4.2 billion Swiss francs per an-

num. Nitrogen oxides directly attack
the mucous membranes in the respira-
tory system, but they also indirectly
cause breathing problems in that, dur-
ing hot sunny periods, as precursor
substances they contribute towards the
formation of ground-level ozone,
which is also harmful to our health.
Generally speaking, it is the 40 percent
of the population that live in city 
centres, urban regions and alongside

Over the past few years, Swiss companies have been developing innovative filter systems for
reducing the emission of pollutants from motor vehicles. Here the federal government’s 
programme aimed at promoting environmental technology has primarily focused on projects
that significantly reduce the levels of harmful substances emitted from diesel engines.

New filter systems 
to reduce emissions of pollutants

EXHAUST GAS PURIFICATION

It was the extremely poor quality of the air to which tunnel construction workers were exposed that many years ago triggered
first efforts aimed at purifying exhaust emissions from diesel-powered tunnel construction machinery. In the meantime, efficient

particle filters are available for a broad variety of diesel engines.

Alptransit
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heavily frequented main roads whose
health is at the greatest risk due to air
pollution.

Need to retrofit older diesel vehicles
In order to improve the quality of the
air, the exhaust standards for motor ve-
hicles have been tightened up several
times since the early 1990s via the re-
spective EURO standards. For example,
in 2001 new HGVs were approved if
their emission levels per kilowatt hour
did not exceed 5,000 milligrams of ni-
trogen oxides and 100 milligrams of
particulate matter, but following the
introduction of EURO 4 in 2006, the 

respective limits were tightened to
3,500 milligrams of NOx and 20 mil-
ligrams of particulate matter. And
when EURO 5 enters into effect in 2009,
the maximum permissible level of ni-
trogen oxide emissions will again be
significantly reduced to 2,000 mil-
ligrams of NOx per kilowatt hour.
“Since HGVs and utility vehicles have a
longer service life than motor cars, and
older models with diesel engines are ex-
empted from the regulations, provi-
sions governing exhaust emissions can
only begin to influence the quality of
the air after a delay of several years,”
notes Felix Reutimann. “In order to re-

duce emissions of harmful substances
more quickly in the interests of public
health, in densely populated areas it is
therefore necessary to take the addi-
tional step of retrofitting existing diesel
engines with particle filters.” 

Projects aimed at developing 
more effective after-treatment systems
At present, there are approximately
60,000 diesel-powered buses, HGVs and
industrial vehicles in use on Switzer-
land’s roads. Since its inception, the
federal government’s programme
aimed at promoting environmental
technology – the implementation of

Less dust from 
cement factories

The urgent need to purify exhaust emissions ap-
plies not only to mobile and stationary engines,
but also to a broad variety of industrial processes.
Cement factories, for example, produce extremely
high levels of dust. Until now, membrane filters
have been the most widely used solution for trap-
ping these dust particles, but they tend to clog up
very quickly. In the meantime, with the support of
the federal government’s environmental technol-
ogy promotion programme, Elex AG (Schwerzen-
bach, canton of Zurich) has succeeded in develop-
ing a new filter system that separates dust particles
by means of an electrostatic charge before the ex-
haust gas reaches the membrane filter. This means
that the volume of dust is reduced by 90 to 95 per-
cent before it is filtered. Hybrid filters of this type
are now in use throughout the world. Further-
more, it is possible to retrofit existing filter systems
without the need for major structural measures or
modification of installed machinery, so that they
meet the stringent air pollution control regula-
tions. Thanks to the commercial success of this
new technology, Elex AG is now able to repay a
portion of the 250,000 Swiss francs it received
from the federal government as financial support.
The federal government is also supporting a sec-
ond research project aimed at optimising hybrid
filters.
www.elex.ch > Products > Hybrid filters

Cement factories in Spain and Brazil, for example, are now using hybrid
filters from Swiss company Elex AG to reduce their emissions of dust particles.

Elex
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which is the responsibility of the FOEN
– has been supporting a variety of pro-
jects aimed at developing more effective
exhaust filters for these vehicles. It was
public transport providers who took the
first step in the 1990s in that they vol-
untarily started fitting diesel buses with
efficient particle filters that eliminated
a large percentage of carcinogenic soot
particles from exhaust emissions. This
technology is now the standard, and it is
being promoted by the public sector in
the form of financial incentives. Within
the scope of its action plan to reduce
emissions of particulate matter, with ef-
fect from 2008 the federal government
will only be offering a reduced refund of
oil tax revenue to operators of public
transport vehicles that are not equipped
with a particle filter.

Successful use of particle filters 
in the area of tunnel construction
Particle filters have proved to be highly
effective even under extreme condi-
tions such as in the area of tunnel con-

struction. On the basis of successful
practical tests, in 2000 the Swiss acci-
dent insurance organisation, Suva, in-
troduced a filter obligation for con-
struction machinery in tunnels in order
to protect employees. The associated
studies also resulted in the definition of
a new standard (VERT – cf. page 20) for
efficient particle filters which stipulates
that these must be able to eliminate at
least 97 percent of all soot particles
from exhaust emissions. Then with the
aim of reducing the levels of soot parti-
cles in the air, in its directive dated 
September 2005 concerning air pollu-
tion control in the construction indus-
try, the federal government introduced
a particle filter requirement for diesel
engines with a capacity of more than
18 kilowatts, thereby extending the fil-
ter obligation to machinery operating
on construction sites above ground. As
a result of this new regulation, more
than 15,000 construction machines
have been retrofitted with particle fil-
ters to date.

Effective separation of soot
A simple comparison between goods
vehicles shows how effectively particle
filters that meet the VERT standard can
purify exhaust emissions: when retro-
fitted with such a filter, an engine that
meets the EURO 3 standard emits
around 500 times less soot particles
that are harmful to health than a new
vehicle that is not equipped with a par-
ticle filter but meets the exhaust re-
quirements of EURO 5 that will enter
into effect in 2009. For new engines,
the latter standard merely specifies a
maximum mass threshold of particles.
This results in a reduction of larger soot
particles, but does not reduce the num-
ber of ultrafine particles that are haz-
ardous to health. “Unfortunately, the
potential for reducing soot particles is
not fully exploited with this method,”
says Andreas Mayer, who has been in-
volved in a number of research projects
in this area, both as an engineer and as
head of the VERT workgroup. In his
view, the town of St Gall is setting an

Successful Swiss innovation for reducing harmful nitrogen oxide emissions from diesel engines: the
city of Bern has already equipped several of its waste collection vehicles with combined SRC catalytic
converters and particle filters.

Andreas Mayer, TTM
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Testing exhaust emissions from motor scooters: the College of Engineering and Information Technology in Biel (canton of Bern)
is working closely together with manufacturers on a project that sets out to find ways of reducing the currently high level of emissions
of hydrocarbons and particulate matter from these vehicles. 

excellent example in that it is consis-
tently equipping its new bus fleet in ac-
cordance with EURO 5 and with particle
filters that meet the VERT standard.

Solutions for mini-buses
Another project that was supported
within the scope of the federal govern-
ment promotion programme con-
cerned research into the development
and production of inexpensive particle
filter systems with automatic regenera-

tion control for diesel-powered mini-
buses. The high costs of existing filters
meant that almost no vehicles in this
category were retrofitted. But thanks to
start-up financing by the federal gov-
ernment, the way was paved for the de-
velopment of new particle filter sys-
tems that could be manufactured in
sufficiently large quantities so that the
price could be brought down to be-
tween 3,000 and 4,000 Swiss francs. 

Efforts to reduce nitrogen 
oxide emissions
Since the late 1990s, the federal gov-
ernment has been providing financial
support for intensive efforts aimed at
reducing nitrogen oxide emissions. As
Felix Reutimann explains, “As recently
as ten years ago, reducing NOx emis-
sions from older vehicles was regarded
as a problem that was technically very
difficult to solve.” At that time it was
discovered that widely used filter sys-

FOEN/AURA E. Ammon
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tems such as CTR filters coated with
platinum convert the nitrogen monox-
ide produced by the engine into nitro-
gen dioxide (NO2), which is a much
more harmful substance that can cause
even higher levels of NO2 in urban 
areas.

In view of this, the Institute for En-
vironmental and Process Technology
(umtec) at the Rapperswil College of
Technology (HSR) and three industry
partners joined forces in an effort to
find suitable solutions for retrofitting
diesel engines. This research project re-
sulted in the development of an SCR
catalytic converter based on the princi-
ple of selective catalytic reduction,
which eliminates undesirable nitrogen
oxides present in exhaust gases by con-
verting them into water and harmless
inert nitrogen, using ammonia as
reagent. “The biggest challenge here
was to develop a regulation technology
for the catalytic converter to suit the
way in which the vehicles would be
used – and I’m happy to say we were
successful,” says Heiri Hafner, who was
in charge of the project at that time.
The new catalytic converter was then
tested in Wil, canton of St Gall, for a
period of nine months in a bus made
in 1992 that meets the EURO 1 stan-
dard. Thanks to the new filter, this 
vehicle now fulfils the requirements of
EURO 5. And the product has proved to
be so successful that it is now marketed
under the name NOxOFF. This means
a return on investment for the federal
government, since it receives revenue
from each unit that is sold.

Urgently required incentives
Since 2005, the city of Bern has
equipped twelve of its waste collection
vehicles and two HGVs with SCR cat-
alytic converters. Heiri Hafner: “Retro-
fitting with this system proved to be
less costly than buying new vehicles

fuelled with natural gas, and was also
more ecological.” Today, the costs of
retrofitting with the NOxOFF catalytic
converter in combination with a par-
ticle filter are around 45,000 Swiss
francs. It is conceivable that this in-
vestment can be relatively quickly off-
set through significantly lower costs
associated with the Swiss heavy goods
vehicle fee.

“To date there is no simplified pro-
cedure in Switzerland for distinguish-
ing retrofitted vehicles that meet high-
er exhaust standards,” notes Heiri
Hafner. This means that, in particular
for private operators of HGVs, there
are no financial incentives for retro-
fitting older vehicles. In view of this, a
workgroup has been entrusted by the
federal government with the task of
looking for a suitable solution.

2-stroke motor scooters 
as major culprits
The fact that the age at which people
can obtain a driving licence in Switzer-
land for motor scooters was recently
reduced to 16 means that a veritable
boom in this form of transport has 
taken place in the past few years. These
fast motor scooters, which are powered
by an engine with a capacity of less
than 50 cc, are especially popular
among younger road users: there are
currently around 150,000 of these ve-

hicles on Switzerland’s roads (this fig-
ure does not include mopeds). The 
2-stroke petrol engines are not only
noisy, they also emit high levels of par-
ticles and other harmful substances.
According to a study carried out by the
Swiss Federal Laboratories for Materials
Testing and Research (EMPA), in built-
up areas their emissions of hydrocar-
bon compounds are 16 times higher
than the total of those emitted by cars.
One of the reasons for this is that 
2-stroke fuel contains a high propor-
tion of lubricating oil (up to 4 percent).

In a project supported by the feder-
al government, the exhaust testing
centre at the College of Engineering
and Information Technology in Biel
(canton of Bern) set out to find a solu-
tion to this problem in close co-opera-
tion with manufacturers of motor
scooters, catalytic converters and lubri-
cants. The head of this project, Jan 
Czerwinski, is confident that it will be
possible to reduce these harmful emis-
sions by up to 95 percent by taking 
appropriate optimisation measures.
“An annual inspection of the exhaust
systems of these scooters alone would
lead to a reduction of harmful emis-
sions by around 30 percent thanks to
the identification and replacement of
damaged catalytic converters.”

Stefan Hartmann, Beat Jordi

INFORMATION
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Phone 031 322 54 91
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LINKS
www.umtec.ch > Projects > Ongoing 

projects > Exhaust gases

http://labs.hti.bfh.ch > Exhaust 

testing centre

www.environment-switzerland.ch/air >

Pollutant sources > Transport

www.dieselruss.ch
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During a visit to the water treatment
plant in Männedorf, canton of Zurich,
little of the product for which it is re-
sponsible is actually visible during the
treatment process. The facility pro-
duces drinking water for a population
of 26,000 living in the three lakeside
municipalities connected to it. The
process takes place in a hermetically
sealed system, which is a major safety
advantage.

The water treatment plant in
Männedorf has been operational since
the end of 2005 and is the model facili-
ty for a new method of producing
drinking water that in recent years has
achieved its practical breakthrough. It

employs membrane technology, which
is based on a principle of molecular
transport common among all living or-
ganisms, whereby a selective partition
allows the passage of certain substances,
but not of others. The membranes used
in the Männedorf facility have a pore
size of 0.02 micrometers, thus acting as
a fully impermeable barrier for all micro-
organisms, including viruses.

Such high filter efficacy means the
whole treatment process can be greatly
simplified. The lake water is treated
with ozone and is first passed through
an activated carbon filter and then
through the membrane. By the end of
the process, the quality of the resulting

water exceeds all the applicable stan-
dards. All lights on the monitor screens
in the control room show green. The
treatment process is fully automated.
The manpower required for monitoring
and managing the system is equivalent
to about one full-time position.

A quantum leap in water 
treatment techniques
“Eawag”, the Swiss Federal Institute of
Aquatic Science and Technology, tested
and developed the water analysis meth-
ods required in conjunction with the
treatment system, which was built by
WABAG Water Technology. The federal
government provided financial support
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Fresh water supplies are becoming ever more scarce throughout the world. Various technolo-
gies exist for treating and utilising this essential resource in an environmentally friendly manner.
Membrane technology plays a key role in these approaches to water processing.

Purifying water
WATER TREATMENT

Pilot facility operated by the Eawag aquatic research institute in Dübendorf, canton of Zurich, for the pur-
pose of optimising waste water treatment through the use of membrane technology.

FOEN/AURA E. Ammon
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from its budget for environmental
technology promotion. The lake water
treatment plant employs a highly effi-
cient environmental technology that
allows low-chemical, low-energy prepa-
ration of drinking water on a small sur-
face area. It is therefore low in cost yet
still produces a better result than other
commonly used systems.

Today, treated water from Switzer-
land’s lakes covers about 18 percent of
the country’s drinking water needs.
This represents around 180 million cu-
bic meters of water per year. As the ef-
fects of global warming become more
pronounced, the importance of lake
and sea water as sources of drinking 
water will continue to increase.

Recycling toilet systems in the Alps 
Membrane technology is now also be-
ing used in waste water and sewage
treatment systems. Visitors who use the
toilet facilities at the Hohtälli moun-
tain station – part of the Zermatt
mountain railway network located
3,286 metres above sea level – actually
flush with water recovered from the fil-
tered liquid waste of the previous users.

The flushed material is cleansed bio-
logically through treatment with micro-
organisms and then passed through a
membrane filter. The resulting water is
equivalent in quality to bath water and
can be re-used to flush toilets. Even
comfort-conscious tourists and sports
people notice no difference, especially
since any remaining yellow colouration,
which is harmless though potentially
disconcerting, is removed by adding ac-
tivated carbon powder. The system has
to process one to two cubic metres of
waste water per day. The sewage sludge
is dried and then disposed of along
with the ordinary rubbish. However,
the system is not totally closed. Fresh
water is provided for washing up, of
which around 50 litres are used per day.
This is still substantially less, though,
than the approximate 2,000 litres a
conventional toilet/wash basin facility
would be expected to consume at such
a location. This recycling toilet was de-
veloped by Zurich company Terralink
in co-operation with Eawag. “The inno-
vative feature here is the systematic re-
use of toilet waste water, which is made
possible by a combined application of

biology and membrane technology,”
explains Martin Holzapfel of Terralink.

Cutting-edge technology for small-
scale sewage treatment systems
Membrane filtration technology is al-
ready in widespread use for the produc-
tion of drinking water, but the step to-
wards purification of sewage water has
yet to be taken. “Technically this is a
whole different ball game,” summarises
Ulrich Sieber, Head of the Surface Waters
Quality Section of the Swiss Federal 
Office for the Environment (FOEN).
Sewage water differs radically from lake
water, which by comparison is already
almost clean. However, a number of sys-
tems are already in practical operation.
The oldest of these has been operating
on the Säntis peak since the year 2000,
where it is used to treat the sewage water
produced by a multi-purpose building
there. The system was built as a joint
project by Eawag and aqua-System ag.

Three percent of the sewage-pro-
ducing entities in Switzerland are not
attached to a central sewage processing
facility. For many remote communities
and isolated buildings, connection to a

Process control system of the waste water treatment plant in Dübendorf (left). Marc Böhler of Eawag and Martin Holzapfel of Terra-
link demonstrate a hollow fibre membrane and a membrane filter plate. The waste water passes across the fine fibres and is filtered in

the process. An upper layer of sludge is left behind and the purified water flows off through the interior of the membrane.
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sewage facility is not feasible for techni-
cal and cost reasons. In these cases,
small-scale sewage treatment systems
can be a solution. And membrane tech-
nology is the key to the future in this
field, according to Alexander Englert of
the Institute of Technology in Rappers-
wil, which has built a pilot installation
in co-operation with MECANA Umwelt-
technik AG and cm-celfa. This technolo-
gy makes it possible to construct com-
pact systems. In combination with
recycling toilets, it is suitable for use at
mountain cable-car stations/restaurants,
for instance, that are not connected by
pipes to the sewage system down in the
valley. In countries like Switzerland that
are rich in water resources, the scope of
application of this technology may be
limited, but at the global level the pic-
ture is different. Today, there are three
billion people in the world who do not
have access to clean drinking water. In
2002, the World Summit on Sustainable
Development in Johannesburg declared
it a Millennium Development Goal to re-
duce this number by half by the year
2015. “In arid countries, where drinking
water is scarce and hygiene is poor in
heavily populated areas, membrane fil-
tration has the potential to solve many
water-related problems,” states Ulrich

Sieber. Compared with conventional
techniques of sewage treatment and wa-
ter purification, these technologies are
potentially very competitive, according
to Daniel Zürcher, Head of the Innova-
tion Section of the FOEN: “Membrane
filtration is compatible with the existing
infrastructure of sewage treatment sys-
tems. It doesn’t cost more, but it yields
better, cleaner results.” 

Hansjakob Baumgartner
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Drinking water
from the sea

In future, the sea will become
ever more important as a source
of drinking water in the coastal
areas of countries situated in
southern regions with little pre-
cipitation. Today, a major por-
tion of the drinking water re-
quirements of the Arab
oil-producing nations is already
being supplied from the sea.
However, the many different
types of desalination processes
all consume a great deal of en-
ergy and are very expensive.
The Swiss company Watersolu-
tions has – with financial sup-
port provided by the environ-
mental technology promotion
programme – developed a
method of removing the salt
from sea water based on the
principle of low-pressure, low-
temperature evaporation em-
ploying thermal cascades. The
method is inexpensive, because
many components can be made
of plastic instead of stainless
steel. Suitable potential heat
sources include solar energy 
and use of low-temperature
waste heat from cooling sys-
tems. “This advancement in
technology opens up a large
market,” notes Mark Braendli of
Watersolutions. The company
built a pilot installation and 
successfully tested it, and a 
major investor is now ready to
become involved in producing
desalination systems for use in
the Middle East. “This technolo-
gy is ready to take off,” com-
ments Daniel Zürcher of the
FOEN with obvious satisfaction.
www.watersolutions.ch

FOEN/AURA E. Ammon / EAWAG
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The 29 waste incineration plants in operation in Switzerland dispose of around 3.5 million tonnes
of combustible waste per annum, of which roughly 20 percent is left over in the form of ash and
slag. Thanks to recently developed processes, it is now possible to extract valuable metals from
this residual material and from electrofilter ash. This form of recycling helps preserve non-
renewable resources and eases the burden on the environment.

Recycling metal from waste incineration

WASTE MANAGEMENT

At the end of 2005, Dutch mining
group RNS spent many weeks sifting
through the ash and slag compartment
of the Elbisgraben landfill site near 
Liestal, canton of Basel-Land. The de-
posited residual material from the Basel
waste incineration plant was broken up
by crushers used in the mining indus-
try, and subsequently sorted by passing
it through a mobile sifting device. In
this way, RNS was able to extract 3,400

tonnes of iron and 870 tonnes of non-
ferrous metals which it subsequently
sold to European smelters. Although
the proportion of extracted metal was
only around 4 percent, which was half
as high as anticipated, the process is
still worthwhile in view of the fact that
prices of raw materials have risen so
sharply over the past few years. Even
after operators of waste incineration
plants have already extracted the

coarse metal pieces contained in the
slag, it nonetheless often yields more
metals than conventional mines.

Thanks to the more efficient separa-
tion of metals from residual slag, the
operator of the landfill site (the canton-
al authorities of Basel-Land) also bene-
fited greatly from this recycling effort
in that it gained around 6,400 cubic
metres of landfill volume worth ap-
proximately 1.1 million Swiss francs,

FOEN/AURA E. Ammon
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and was also able to eliminate heavy
metals from the ash and slag compart-
ment that represent a potential hazard
for the environment.

Waste slag as substitute for ore
In a thesis prepared at the Rapperswil
College of Engineering (canton of St
Gall) a few years ago it was noted that
the proportion of metals in the slag re-
sulting from waste incineration in
Switzerland can be as high as 10 per-
cent, depending on the composition of
the incinerated waste. The 29 waste in-
cineration plants currently in opera-
tion in Switzerland dispose of approxi-
mately 3.5 million tonnes of waste a
year. After the waste has been inciner-
ated, around 20 percent (or approxi-
mately 700,000 tonnes) is left behind
in the form of slag. “This residual mate-
rial contains several tens of thousands
of tonnes of recyclable metals,” ex-
plains Michael Hügi from the Urban
and Construction Waste Section at the
Swiss Federal Office for the Environ-
ment (FOEN), “primarily iron, alumini-
um, copper and brass.”

Until a few years ago, only large
pieces of metal were separated from the
slag, and the remaining material was
then disposed of in landfills, but in the
meantime their operators – and, more
recently, operators of waste incinera-
tion plants as well – have also become
interested in separating finer fragments
of metal. In addition to the sharply in-
creasing prices of metals, there are also
strong ecological arguments in favour
of recycling metals extracted from slag.

For example, the extraction of metals
from the Elbisgraben landfill  saved up
to 20 million litres of oil which would
otherwise have been required for the
energy-intensive process of extracting
raw materials from ore.

Project to test the dry removal of 
slag from waste incineration plants
In most waste incineration plants, solid
residual material passes through a
siphon filled with water. This prevents
air from entering the incinerator and
thus negatively influencing the com-
bustion process. However, this process
also results in lumping and can cause
corrosion. The consistency of the moist
slag is similar to that of plaster, and for
the purpose of metal recycling a sepa-
rate process is required in which the
moist slag has to be ground up using a
jaw crusher. But now a pilot project
supported by the federal government’s
environmental technology promotion
programme aims to find out whether it
would be possible to operate a waste in-
cineration plant without the use of wa-
ter in the slag separation process. “The
trial involving the dry removal of slag
at the KEZO waste incineration plant in
Hinwil, canton of Zurich, ran without
any serious problems,” notes Michael
Hügi. As a result of air entering the in-
cinerator, some of the heavy metal con-
tent was transferred from the slag to
the filtered ash, the mass of which in-
creased by up to 50 percent. Concen-
trated in this very fine ash is a large
proportion of the soluble heavy metals
that would otherwise end up in land-

fills together with the slag. In compari-
son with residual material that is re-
moved with the aid of moisture, the re-
maining coarse material thus contains
lower levels of problematic leachable
pollutants, such as zinc, copper, lead
and cadmium.

Higher quality of recycled metals
With the dry method, the extracted
metals (iron, aluminium, copper and
brass) are also less subject to caking and
are therefore of higher quality. The
findings obtained by umtec (Institute
for Environmental and Process Tech-
nology) in Rapperswil apply solely to
the waste incineration plant in Hinwil,
but the researchers at umtec are now
looking for ways to modify the process
so that it can be used in other waste in-
cineration plants as well.

In order to ensure that dry extrac-
tion of metals from slag really con-
tributes towards the more ecological
processing of slag, the large quantities
of electrofilter ash that result from the
process have to be acid leached to sep-
arate out the heavy metals so they can
be recycled. The dioxins that are pres-
ent in the filtered ash should in future
also be removed before the ash is dis-
posed of in a landfill. This is technical-
ly feasible, as has been demonstrated
in another project that was supported
by the federal government (exDiox, in-
volving Von Roll Inova and umtec)
and has meanwhile been concluded
(cf. UMWELT 2/2007, page 50).

Perfected metal recycling: a pilot facility at the “Emmenspitz”
waste incineration plant in Zuchwil, canton of Solothurn, is able
to produce pure zinc. The source product is electrofilter ash that
contains heavy metals and results from the incineration of waste.

continued page 32
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Waste incineration plants 
as potential zinc smelters
Thanks to new technologies, the quan-
tities of pollutants in residual material
can be reduced, while at the same time
the recycling potential can be exploited
to an ever increasing extent. In addi-
tion to producing electricity, process
steam and district heat, waste incinera-
tion plants are now also becoming pro-
ducers of metals. This applies particu-
larly to zinc, which is found in
household waste in average quantities
of around 1.5 kilograms per tonne. A
few years ago, a new cleansing process
paved the way for recovering metals
from electrofilter ash, in which approx-
imately 44 percent of the zinc present
in the waste delivered for incineration
is combined with chlorides and oxides.
With the acidic water that results from
flue gas purification, a large proportion
of the metal content is removed from
the electrofilter ash. The resulting
waste water is transferred to the inter-
nal treatment plant, where a filter cake
is formed that is greatly enriched with
zinc. This material is then supplied to
smelters outside the country for the
purpose of extracting the metal.

Innovative project
in the canton of Glarus
With financial support from the federal
government’s environmental technolo-
gy promotion programme, in 2003 the
“Linthgebiet” waste incineration plant

in Niederurnen, canton of Glarus, in-
stalled a more advanced version of this
process, which it has been thoroughly
testing ever since. By applying a
process of selective extraction of met-
als, it is now possible to obtain pure
zinc from this waste incineration plant.
In the meantime, the plant has taken
over the operation of this pilot facility,
including the services of Stefan Ring-
mann, one of the developers of this in-
novative process. In close collaboration
with the management of the incinera-
tion plant, he has successfully devel-
oped this technology further and fully
integrated the process into the waste
incineration plant.

High quality zinc
Manufacturer Techform AG has also
perfected this technology in the mean-
time. The process is now less complex
and the quality of the extracted zinc is
better (with a degree of purity of 99.995
percent), says research manager Stefan
Schlumberger. The practical zinc elec-
trolysis tests carried out on pilot facili-
ties in Niederurnen, and more recently
in Zuchwil, canton of Solothurn, have
proved very successful. The introduc-
tion of a cylinder on which the zinc
settles in the form of a thin foil that is
suitable for industrial processing was
another significant development.

The potential is considerable. Stefan
Schlumberger estimates that, if the new
technology were to be introduced in all

waste incineration plants in Switzer-
land, it would be possible to produce
around 1,500 tonnes of zinc a year,
which is equivalent to approximately a
quarter of the domestic demand for hot
galvanising. With an anticipated ser-
vice life of up to 20 years for the re-
quired equipment, it would be possible
to offset the investment costs for the
recovery of zinc within 6 to 8 years. “As
this example shows, innovative envi-
ronmental technologies not only ease
the burden on the environment, they
can also be financially rewarding,”
notes Daniel Zürcher, head of the Inno-
vation Section at the FOEN.

Urs Fitze, Beat Jordi

Thanks to an innovative cleansing process in use in Zuchwil, a large proportion of
the metal content is removed from electrofilter ash. A vacuum filter system is used

for separating the ash cake from the filtration water containing zinc. Stefan
Schlumberger from Techform AG shows the zinc sulphate solution that is obtained

via this process and which is then turned into industrial grade zinc foil  
by means of electrolysis.
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Modern passenger trains produce significantly less noise than older rolling stock. By compari-
son, noise abatement in rail freight traffic is lagging far behind. The Swiss federal government
is therefore supporting the development of a light-weight, low-noise rail bogie for freight 
wagons as well as other projects directed at reducing noise caused by rail traffic.

LEILA rail freight bogie 
puts noise reduction on track

The rumbling, droning, jolting and
screeching noises that accompany
every passing train are all too familiar
to those living near a railway line.
Swiss Federal Railways (SBB) estimates
that about 300 kilometres of noise
dampening walls would have to be

built alongside railway lines to alleviate
the noise burden in the homes of the
265,000 people exposed to railway
noise that exceeds the legally defined
limits. In 2006, approximately 130
kilometres of these barriers had been
constructed.

The acoustic benefit afforded by
noise protection walls is obtained at a
high price in visual terms, however, be-
cause they obstruct the view of both
residents and travellers and are an eye-
sore in the landscape. They also have
negative consequences for wildlife.

LOW-NOISE RAIL FREIGHT

Noise-level measurement on a freight wagon equipped with the lightweight, low-noise LEILA bogie. The acoustic noise 
produced by 64 freight wagons using this innovation is equivalent to that of a single standard freight wagon.

FOEN/AURA E. Ammon
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“These walls act as an insurmountable
barrier for some types of wildlife and
compartmentalise habitat. Plus, the
shade they cast is disastrous for sun-
loving reptiles that use the ballast
shoulders to tank up on body heat,” ex-
plains biologist Antonio Righetti of the
Landscape and Infrastructure Section of
the Swiss Federal Office for the Envi-
ronment (FOEN).

Industry experts are therefore in-
creasingly moving towards eliminating
noise at the source. Relatively quiet
rolling stock already exists for passen-
ger trains, but the majority of freight
trains are still running on rail bogies
conceived in the 1950s when noise pro-
tection was not considered an issue of
importance.

Slow progress in noise abatement
“Noise is generated at the contact point
between rails and wheels,” explains
Hansjörg Candrian, an engineer work-

ing for Josef Meyer Transport Technolo-
gy AG in Rheinfelden, canton of Aar-
gau. In order for a train to travel quiet-
ly, the rails and wheel treads have to be
smooth. Various factors can prevent
wheels from rolling perfectly, which
makes them noisy – a phenomenon
well-known among locomotive engi-
neers. The impact absorbed by the
wheel as it passes over the ties eventu-
ally causes deformations in the shape
of the wheel. An irregularly shaped
wheel no longer rolls quietly, but in-
stead makes for an increasingly noisy
ride. Another way that wheels become
deformed is through overbraking.
When the wheel is blocked and the
wagon begins to slide on the rail, a flat
area is worn onto the wheel, which is
subsequently perceived acoustically as
an unpleasant rhythmic thumping dur-
ing travel.

Braking is a focus of noise abatement
efforts. The cast-iron brake blocks with

which most ordinary freight wagons are
equipped subject rails and wheels to a
lot of wear and tear. As metal grates
against metal, the running tread of the
wheel is gradually damaged. A wheel
with a jagged tread surface in turn
roughens the rails and creates vibrations
that are transferred via the rigidly cou-
pled wheelset mounting and perceived
as a constant drone, with the wagon act-
ing like a giant sound box.

Financial support for quieter trains
The federal petition approved by the
Swiss electorate in 1998 regulating the
financing of public transport included
1.85 billion Swiss francs earmarked for
noise abatement of rail traffic. These
funds are being used by the railways to
gradually replace cast-iron brake blocks
with synthetic brake shoes on freight
trains as one way of reducing noise at
the source. “Replacing brake compo-
nents is certainly a step in the right di-

The cast-iron brake blocks of a conventional freight wagon (left) act directly on the 
running tread of the wheel. In contrast, LEILA uses disk brakes featuring brake callipers
with synthetic brake pads that press laterally on the wheels and thereby substantially 
reduce braking noise.

FOEN/AURA E. Ammon
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rection, but technological innovation
has opened the door to more fundamen-
tal improvements,” notes Jean-Daniel
Liengme, an acoustics specialist with the
Noise Abatement Division of the FOEN.

A smart rail bogie
With financial support from the federal
government’s environmental technolo-
gy promotion programme, a joint
Swiss/German project group has been
working since 1999 to develop a light-
weight, low-noise freight bogie known
as LEILA. The project is headed up by
Josef Meyer Transport Technology AG,
which has equipped a Hupac freight
wagon with this modern bogie and is in
the process of conducting driving tests
with the new construction. LEILA of-
fers a number of advantages versus con-
ventional models. It has disk brakes
featuring brake callipers with synthetic
brake pads that press laterally on the
wheels, which prevents damage to the
wheel tread so that it remains smooth.

In addition, the new disc brake damp-
ens the noise produced by the wheel.
Thanks to these braking effects, the
continuous sound level is reduced by
up to 20 decibels as compared to the
conventional Y25 bogie. This means
that the noise produced by 64 wagons
equipped with LEILA is no greater than
that generated by a single freight wag-
on using cast-iron brake blocks.

The risk of wheel flats forming due
to overbraking is also eliminated by
LEILA, because the system includes a
lubricant feature that acts like the ABS
antiblocking system commonly found
in automobiles. LEILA is not only me-
chanically fully developed, it is also in-
telligent. Every LEILA bogie contains a
sensor system that continuously moni-
tors various parameters such as speed
and decelerations, which permits the
control of lubrication and precise ad-
justment of braking power commensu-
rate with the operating conditions, in-
cluding load.

Quiet, efficient and safe
Another key innovation featured in
LEILA is the cross-anchor diagonal cou-
pling of the axle boxes. This construc-
tion permits optimal radial wheel steer-
ing in curves. As compared to the 
rigid wheelset bogies on conventional
freight wagons, LEILA reduces grinding
on the rails and thus helps prevent the
high-pitched rail squeal. Measurements
indicate up to 30 percent less rail grind-
ing versus the Y25 model, which ex-
presses not only in less noise, but also
in lower energy consumption. “On the
Gotthard line, LEILA uses 5 percent less
energy,” estimates Hansjörg Candrian.
A study to more precisely determine
the energy savings is being conducted
by the Federal Institute of Technology,
Zurich, with support from the FOEN.
Thanks to LEILA’s electronic “brain”,
many processes can be made faster and
more effective. The individual brake
tests required for rail wagons, which
are carried out by hand with the use of

The cross anchor diago-
nally couples the
wheelsets; these auto-
matically adjust to the
curvature when steering
curves, which reduces
grinding on the tracks
and the accompanying
squeal noise.

Josef Meyer Transport Technology AG
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Promoting innovation
“Under the federal government’s environmental
technology promotion programme, support has
been given to a number of projects focused 
on reducing the noise associated with rail traffic, 
including narrow-gauge railways,” says Jean-
Daniel Liengme of the Federal Office for the 
Environment (FOEN). This financial support en-
abled the Montreux Oberland Bernois Railway
Company  (MOB) to carry out operational tests
of technical measures to combat irritating curve
squeal noise, for example. The Rhaetian Railway
(RhB) received financial support to study the
noise-reduction effects of new composite brake
pads and to develop a wheelset incorporating
stress-relieved monobloc wheels. This project
proved so successful that the RhB was able to re-
pay the government’s entire financial contribu-
tion, which amounted to several hundred thou-
sand Swiss francs, within one year of project
completion.

INFORMATION
Jean-Daniel Liengme

Noise Abatement Division, 

FOEN

Phone 031 322 68 98

jean-daniel.liengme@bafu.admin.ch

LINKS
www.environment-switzerland.ch/noise

www.igls.ch

www.laerm.ch > Links Lärmarten > 

Bahnlärm (German, French, Italian)

www.josefmeyer.ch/de_jmr > Fachthemen

> Drehgestell LEILA (German only)

www.mct.sbb.ch/mct/umwelt > Umwelt-

bereiche > Lärm (German only)

a hammer, can now be done on screen,
because LEILA continuously monitors
the braking power exerted on all of the
wheels. With LEILA’s cleverly designed
bogie and sophisticated braking sys-
tem, safe speeds of up to 120 km/h are
possible, a significant advantage on to-
day’s heavily frequented railway net-
works where spare capacities have to be
used ever more efficiently. Because the
computerised diagnostic system mea-
sures the wagon’s vibrations along with
a broad range of other parameters, safe-
ty is ensured. “Most of the serious acci-
dents involving freight trains in recent
years would not have happened if the
trains had been equipped with LEILA,”
concludes Hansjörg Candrian.

Need for financial incentives
LEILA is not yet ready for series produc-
tion. Its developers still have to work

on a facility for central processing of
the data collected by the system. At
present, trial runs between Chiasso and
Basel are continuing, during which the
electronic monitoring feature in partic-
ular is being subjected to further tests.
In addition to the technological advan-
tages LEILA offers, it also has to mea-
sure up on the economic side for it to
become a resounding success. The new
freight bogie will cost between 70,000
and 80,000 Swiss francs – around 
double the cost of standard models.
“Whether or not the advantages of this
innovation can be fully capitalised on
will ultimately depend in part on how
transport prices are calculated in fu-
ture,” says Jean-Daniel Liengme. “It is
not only the weight of a freight wagon
that has to be taken into account in
pricing, but also its noise emissions.”

Lucienne Rey

www.discoveryalps.ch
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It is often difficult for environmental technologies to achieve a breakthrough onto the market,
as was recently experienced by the developers of a pilot facility that set out to produce a
building material, animal feed and biogas from grass. Although this first attempt to use grass
for industrial purposes failed, follow-up projects have since been launched in Orbe (canton of
Vaud), Germany and Brazil.

The ups and downs 
of grass fiber use

Agronomist Stefan Grass (yes, that’s his
real name!) was so confident that his
idea would work that he did not allow
an initial setback to deter him. His con-
cept was to separate grass into its vari-
ous components and use these to pro-
duce energy sources such as biogas and
ethanol on the one hand, and animal
feed and insulation material for the
construction industry on the other
hand. After having thoroughly tested
the process in a pilot facility in Märwil,
canton of Thurgau, which was co-
financed by the federal government,
his concept was put into industrial pro-
duction at the end of 2001.

Setback in Schaffhausen
In order to professionally market the
resulting products, a company called
Bioenergie Schaffhausen AG was estab-
lished that was based in the town of
Schaffhausen and attracted a number
of shareholders, including local com-
pany Etawatt, which held a majority

stake. Numerous farmers now had a
new source of income: for 100 kilo-
grams of grass they received between 4
and 6 Swiss francs. Sugar, lactic acid,
amino acids, proteins and minerals
were removed from the grass in a me-
chanical process, and could subse-
quently be used for producing energy
or animal feed, while the grass fibres
that remained could be used for insula-
tion purposes. The company primarily
targeted players in the regional con-
struction industry, but it was forced to
close down again after only a year, since
(as Stefan Grass explains) the investors
demanded profits at a far too early stage.

As with every new technology,
there were of course teething problems.
The grass often contained pieces of
wood or stones, and the construction
industry was slow to grasp the poten-
tial of the new insulation material. For
financial reasons there was not enough
time left to learn from initial mistakes
after a highly promising start. Despite

the rapid demise of Bioenergie Schaff-
hausen AG, Stefan Grass remained firm-
ly convinced that grass could be success-
fully used for producing insulation
material, animal feed and green energy,
though only if production could be ren-
dered more profitable.

Renewed attempt in Orbe
“The development of new technologies
that ease the burden on the environ-
ment is never a straightforward under-
taking,” notes Daniel Zürcher, head of
the Innovation Section at the Swiss
Federal Office for the Environment
(FOEN). “Innovators often suffer tech-
nical or financial setbacks, and some-
times they have to find other ways of
achieving their original objectives.”

When Granit SA, a company active
in the environmental sector and based
in Orbe, canton of Vaud, declared that
it was prepared to invest in efforts to
improve the new technology, Stefan
Grass jumped at the opportunity and

RENEWABLE RAW MATERIALS
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Insulation panels made from a renewable raw material: in Orbe, canton of Vaud, dried grass fibres
are used for producing insulation panels. The fibres are mechanically formed into fleece and sub-
sequently dried in a special oven. Here, developer Stefan Grass shows the resulting material that
can be used in a variety of thicknesses.

FOEN/AURA E. Ammon
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introduced two major changes. In
Schaffhausen, the grass often had to be
cleaned and filtered due to the poor
quality of the delivered product, and
this meant that it was never possible to
operate the bio-refinery for lengthy 
periods of time. But now a local farmer
delivers clean grass and in exchange
takes nutrient-rich water from the facil-
ity and recycles it into biogas.

Added value with insulation panels
Initially, Stefan Grass focused primarily
on the production of green energy, but
in order to generate added value he
subsequently shifted his focus to con-
verting the left-over grass fibres into
building materials. Instead of market-
ing fibres in loose form, he decided to
produce insulation panels that have a
significantly higher potential in the
housing industry.

To begin with he looked for the best
manufacturing processes for these pan-
els and went on to optimise them.
Then he applied for European approval
of the new material, which he finally
received after an extensive series of
complex tests. The next step was to
search for a suitable partner for the
construction of the production facility
and subsequently subject it to various
practical tests. The federal government
subsidized 20 percent of the overall

costs of these activities through its en-
vironmental technology promotion
programme, and stands to receive a re-
turn on this sum if the new technology
proves to be successful.

Air-permeable thermal and 
sound insulation
The new grass fibre panels are available
on the market under the name
“Gramitherm”, in thicknesses ranging
from 30 to 300 millimetres. Depending
on the density, these panels feel
smooth and soft or hard and compact.
Initial market surveys indicated lively
demand for the new product. “By sell-
ing insulation panels,” says Stefan
Grass, “we can increase our added value
so that production becomes profit-
able.” He bases his optimism on the in-
terest that has been shown to date, and
on the existence of a major potential
market: after all, people who build
houses also have to insulate them.

Convincing advantages
Stefan Grass is not concerned about the
fact that environment-friendly grass
fibre insulation panels cost around 20
percent more than competing products
made of glass or rock wool. “Our prod-
ucts,” he points out, “only cost half as
much as similar products made of
hemp or flax.” In comparison with sty-
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Mounds of fibrous 
material
A few years ago, Markus Real, a scientist
from Zurich, was flying over terrain in
the vicinity of São Paulo in a helicopter
operated by André de Reynier, a Swiss
entrepreneur who lives and works in
Brazil, when he noticed a huge mound
that greatly puzzled him. When he was
told what it was he was looking at, he
was initially astonished, but then an idea
began to form in his head. The mound
consisted entirely of cane trash – the
fibrous waste product from sugarcane
processing. In Brazil, approximately 55
million hectares of land – an area rough-
ly 13 times the size of Switzerland – are
planted with sugarcane.

Markus Real was already an acquain-
tance of Stefan Grass at that time, and
was greatly impressed by the latter’s
zero-waste approach to the use of bio-
mass, especially through the use of fi-
brous material. He had no difficulty in
convincing André de Reynier about the
potential of this concept, and before
long the two men had initiated a joint
project that focused on turning cane
trash into energy and fibrous materials
for commercial use. Initially they were
able to procure cane trash free of
charge, but they now have to pay 20
dollars per tonne, which corresponds to
the incineration value of the waste mate-
rial.

The pilot facility, which is located al-
most three hours away by road from São
Paulo, has an annual production capaci-
ty of 3,000 tonnes of sugarcane fibre,
and is now ready to commence opera-
tion. “We are currently at the exciting
stage of prototype introduction,” ex-
plains Markus Real. “We have already re-
ceived expressions of interest from the
Brazilian automobile industry, as well as
from manufacturers that want to mix
natural fibres into synthetics.”
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ropor, which is also used for insulating
facades, grass fibre panels offer the ad-
vantage that they insulate against noise
and are permeable to air and water
vapour, whereas condensation forms
on styropor when it is exposed to high
levels of humidity. This also applies to
glass wool, which in addition does not
insulate against heat in the summer as
effectively as grass fibre panels. And
one of the disadvantages of rock wool
is that its fine fibres can cause health
problems when they are being handled.
The ability of grass fibre panels to insu-
late not only against cold air and noise,
but also against heat, and thus to im-
prove the level of comfort within the
building, means they clearly have a
great deal of potential as a building ma-
terial. In autumn 2007, Stefan Grass’s
company, Biomass Process Solutions
(BPS AG), completed the construction
of an industrial production facility to-
gether with Granit SA, Orbe. The new
facility is equipped with an assembly
line for grass fibre panels, which means
the necessary quantity of insulation for
a single-family house can now be pro-
duced in just two hours.

The business plan includes the sale
of licences: BPS AG already has two
clients (in Germany and Ireland) who
each plan to construct a grass refinery
under licence. The transport costs for
grass fibre panels, which are large al-
though they only weigh 30 kilograms
per cubic metre, are high. In view of
this, the best locations for production
facilities are agricultural regions with
plenty of grassland that are within easy
reach of urban centres, where there is a
high level of demand from the building
industry. Buyers of the system not only
receive the production facilities, but
also benefit from existing European ap-
proval for the product and receive
training relating to quality assurance.

Stefan Grass intends to use his own
facility for carrying out further devel-
opment of this technology, since grass
fibres can be used for making other
products, e.g. for use as plant sub-
strates, filling for mattresses or as geo-
textiles for stabilising steep slopes.
Thus only 4 years after the initial major
setback, things now look much more
promising. “I didn’t want to simply
walk away from it all after the difficul-
ties that arose in Schaffhausen, because
I was firmly convinced about the po-
tential for the use of grass as a raw ma-
terial,” says Stefan Grass. “I am deter-
mined to prove that there is plenty of
scope for the future use of grass for
commercial purposes. There is plenty
of fallow land. Grass grows on it, is al-
ways available everywhere, and does
not compete with any foodstuffs.”

Commitment now paying off
Michael Gass, who was also involved in
the project in Schaffhausen, has not

lost faith in the recycling potential of
grass either, but with his company,
Biowert AG, which is based in Aarau,
he has moved in a slightly different di-
rection to Stefan Grass. On 1 June
2007, the company’s subsidiary, Bio-
wert Industrie GmbH, opened a pro-
duction facility in Brensbach im Oden-
wald (which is located in Hessen, to
the north-east of Mannheim), that is 
capable of transforming around 20,000
tonnes of grass a year into 5,000 tonnes
of fibres. Thanks to the use of a high-
powered industrial dryer co-financed
by the federal government, it is now
possible to produce fibres that are less
brittle and thus more flexible. The
building industry currently buys
around 75 percent of the product for
use as insulation material. Since ecolog-
ical insulation materials are subsidized
by the government in Germany, the
material produced by Biowert AG is
competitive. Left-over grass fibres are
turned into pulp and processed into
compound materials with polyethylene
and polypropylene. In addition, Bio-
wert AG supplies grass protein as ani-
mal feed and liquid manure, and the
production of biogas is also an impor-
tant factor. Michael Gass: “We believe
that our product will continue to be in
demand even after we no longer receive
support from the state.” 

In Daniel Zürcher’s view, the devel-
opment outlined above is a highly
pleasing one: “An apparently failed
project in Schaffhausen has meanwhile
given rise to a number of promising
innovations at home and abroad in
which Switzerland is an actively in-
volved player.”

Martin Arnold
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INFORMATION
Daniel Zürcher, cf. page 8

LINKS
www.aramis.ch

www.bpsag.ch

www.granit.net

www.biowert.de

www.edraecosistemas.com.br
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The sun, wind and biogas are sources of energy that are also plentiful in developing countries,
and Swiss companies possess the necessary technology for using these renewable forms of 
energy. “REPIC”, a joint initiative involving four federal authorities including the FOEN, is support-
ing the transfer of the related technology to developing and emerging countries.

Cleaner energy 
throughout the world

TECHNOLOGY TRANSFER

The Romanian port of Constantza – a
city located on the shores of the Black
Sea and dating back to Ancient Greek
times – is exposed to strong sea breezes
with an average velocity of more than
7 metres per second. These are ideal
conditions for producing wind power,
and plans have already been drawn up
for the construction of Romania’s first
large-scale wind park here. The facility
is to comprise 16 wind generators that
will have a combined capacity of 30 to
40 megawatts.

A Swiss company, NEK Umwelt-
technik, is a major player in this pro-
ject, having been awarded the mandate
(which is worth millions of Swiss
francs) in 2006 together with a Roman-
ian partner. NEK has been active as a
project developer in Romania for a
number of years. Its activities have in-
cluded detailed studies of wind condi-
tions and velocities, and these have 
resulted in the identification of Con-
stantza as a highly promising location
for a wind park. At the request of NEK,
“REPIC” (which stands for Renewable
Energy Promotion in International Co-
operation) agreed to finance a feasibili-
ty study to evaluate the wind condi-
tions in greater depth and examine the
suitability of the proposed site.

Green energy technology
“REPIC” was initiated in 2004. It is a
joint initiative of the State Secretariat

for Economic Affairs (SECO), the Swiss
Agency for Development Co-operation
(SADC), the Swiss Federal Office of 
Energy (SFOE) and the Swiss Federal 
Office for the Environment (FOEN). It
functions as a market-oriented services
platform that focuses on promoting re-
newable energy projects in developing
and emerging countries, with support
from Swiss companies and organisa-
tions. “REPIC” is able to count on the
many years of experience of its in-
volved players, and transfers know-
how, mediates contacts and supports
studies aimed at clarifying local condi-
tions. If a promising green energy pro-
ject is initiated somewhere in the
world, “REPIC” can also support it by
providing start-up financing.

Decisive financial support
The federal government contributed
74,500 Swiss francs towards the feasi-
bility study for the wind park in Con-
stantza via the “REPIC” budget. This
relatively modest amount was in fact
decisive: according to Christoph Kapp
from NEK Umwelttechnik, his compa-
ny would not have been able to be-
come involved in the project without
this support. “Constantza opened oth-
er doors for us on the Romanian wind
energy market,” he explains. Romania
has ambitious plans for developing
wind energy, since this will help the
country achieve its Kyoto targets. NEK

is currently involved in negotiations
with several dozen potential clients.
“REPIC” has a total budget of 4 million
Swiss francs at its disposal for the peri-
od from 2007 to 2009. “With projects
of a realistic, sustainable and market-
oriented nature, we help reduce the as-
sociated risks by providing the neces-
sary financial support,” says “REPIC”
secretary Stefan Nowak from NET
Nowak Energie & Technologie. “Here
we focus on the preliminary phase dur-
ing which the various requirements,
the market situation and background
conditions have to be closely exam-
ined.” During the first three years of its
existence, “REPIC” has supported 15
projects with funding amounting to
1.19 million Swiss francs, thus enabling
a project volume of 5.23 million.

Use of biogas in Brazil
In addition to meat and eggs, pig and
poultry farms in Brazil also produce a
great deal of manure that can be used
for the production of biogas. Swiss
companies possess the necessary tech-
nology for this purpose. Biogas is pro-
duced by fermenting a mixture of ma-
nure and energy-rich organic material.
But is there really a market for biogas
production facilities in Brazil? Since
preliminary studies indicated that a
market does in fact exist and that bio-
gas production could be profitable, es-
pecially in view of present-day energy
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With the “REPIC” initiative, the federal government is promoting the use of renewable energy in developing countries. 
Top left: Reservoir for the use of biogas produced from manure in Brazil. Top right: Assembly of a hydraulics laboratory in Indonesia

supplied by the University of Applied Sciences in Zurich to support the development of small-scale hydropower.
Bottom left and right: Wells in Mali equipped with pumps powered by solar energy. 

prices, “REPIC” decided to finance a
feasibility study carried out by Ernst
Basler + Partner, Basel, together with
Swiss engineering office Genesys. “This
study confirmed that there was plenty
of market potential, and identified lo-
cal partners who could be entrusted
with the industrial manufacture of bio-
gas production facilities,” reports Ste-
fan Nowak.

Hydraulics laboratory for Indonesia
Indonesia has enormous potential for
exploiting hydropower by building
small-scale plants that can supply elec-
tricity to rural areas, and it also has its
own industry that produces small-scale
hydropower plants. But in order to con-
struct larger hydropower plants with
capacities ranging from 100 kilowatts
to 1 megawatt, it still has to rely on im-

ports, which drastically increase the
costs of producing electricity. In an 
effort to fill this gap, a project has been
initiated that sets out to develop exist-
ing local know-how in a competence
centre for small-scale hydropower
plants, where the local industry will be
able to test and improve its products.
And this is an ideal opportunity for the
University of Applied Sciences in

Genesys Biogas SA / entec Consulting & Engineering / Sundance / Solsuisse GIE
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INFORMATION
Stefan Nowak

REPIC secretariat

Phone 026 494 00 30

info@repic.ch 

Daniel Zürcher, cf. page 8

LINKS
www.repic.ch

www.nek.ch

www.edch.ch

www.ebp.ch

www.genesys.ch

www.sundance.ch

www.entec.ch

Zurich to find a home for a hydraulics
laboratory it no longer needs. Although
this laboratory, which was designed for
conducting tests on hydraulic machin-
ery, is equipped with state-of-the-art
technology, there is no longer a use for
it in Switzerland, mainly because of the
high level of development of hydro-
power here, but also because of the
limited demand for the construction of
new small-scale hydropower plants. So
this laboratory is now being transferred
to Indonesia with the aid of Entec, a
company that focuses on mediating
technology transfer and innovative so-
lutions in the energy and environmen-
tal technology sectors.

Solar energy in aid of peace and 
development
An infrastructure project has been initi-
ated in the region surrounding Timbuk-
tu, near the southern edge of the Sa-
hara in the north of Mali, which is
primarily focusing on using solar power
to provide water to the local popula-
tion. However, it will also yield other
significant benefits, for example in the
areas of business innovation, educa-
tion, development of local markets
and, last but not least, promotion of
peace in the region. During the 1990s,
a civil war raged here that cost around
2,000 lives and resulted in the displace-
ment of almost 80,000 people. When
the conflict finally came to an end, nu-
merous refugees were able to return
home thanks to a UNHCR repatriation
programme.

As part of this programme, Fredy
Wirz, a geologist and water specialist
attached to the Swiss Humanitarian Aid
Unit (SHA), assisted with the restora-
tion of the countless wells and water

sources that had been damaged during
the conflict. In the meantime he is in-
volved in a water supply project in the
region on behalf of a Swiss association
called “Verein SunDance”. The current
project focuses on constructing a water
supply system in which the desert sun
is used for supplying electricity to
pumps that deliver clean water from
sources deep underground. SunDance
is working closely together with a local
partner on this project, which has so
far completed the construction of wells
equipped with solar-powered pumps in
six villages. The pumps are performing
with a high level of reliability, and in
some villages they also enable the in-
habitants to water vegetable patches in
which they can produce valuable food-
stuffs for sale on the market in Timbuk-
tu. In other villages, the supply of 
water has become a welcome source of
income: nomads passing through the
region can now stop at these villages
and buy water to give their animals to
drink.

According to SunDance, the situa-
tion with respect to water supply has
greatly improved throughout the entire
region thanks to the installation of so-
lar-powered pumps. A more reliable wa-
ter supply is an important factor in eas-
ing tensions in the region, and is a
prerequisite for securing lasting peace
between the many ethnic groups there.

Local micro-finance system
In order to secure the operation of this
method of water supply over the long
term, qualified personnel are required,
as is a local solar energy industry. And
this is where “REPIC” comes in with its
infrastructure project: in addition to
the installation of eight additional vil-

lage wells equipped with solar-powered
pumps, it provides for the construction
of a training centre for solar energy
technicians at the Timbuktu high
school, the development of a sales and
maintenance network, and a local mi-
cro-finance system.

As Stefan Nowak explains, the latter
is important in order to achieve a
breakthrough in the use of renewable
energy. Where income and savings are
generated, local capital becomes avail-
able that can then be used for invest-
ments in development projects. This
normally concerns modest amounts
ranging from the equivalent of several
hundred to around a thousand Swiss
francs, and repayment is made in in-
stallments. Everyone stands to gain, but
it is important to support the processes
and transactions involved by maintain-
ing a smoothly functioning system.

Hansjakob Baumgartner
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Joint presence abroad
The Swiss Association for Environmental Technologies unites
experts and around 110 companies from all areas of envi-
ronmental technology. It is committed to finding compre-
hensive solutions that meet the requirement of sustainable
development, it sets out to provide companies focusing on
exports with access to new markets.

Platform for larger companies
The Swiss Association of Mechanical and Electrical Engineer-
ing Industries (SWISSMEM) represents the interests of the
Swiss engineering, electrical and metal industries. The “En-
vironmental technology” group comprises 21 of the largest
companies in the sector, which offer comprehensive solu-
tions in all areas of environmental protection.

Sustainable business management
The Swiss Association for Environmentally Conscious Man-
agement (ÖBU) unites around 300 companies of all sizes and
from a broad variety of sectors, all of which share the same
goal of developing Switzerland’s economy on the basis of
sustainability principles.

Portal for environmental technology transfer
Cleaner Production Germany is an information platform op-
erated by the German environment ministry. It contains in-
formation about international promotion instruments and
contacts in the area of technology transfer, and presents de-
tailed descriptions of more than 1,500 practical examples.

Exchange of information in Europe
EuroEnviron is an initiative involving 38 European countries. Its
objective is to support research and development projects in
the environmental sector. The more than 150 projects that
have been initiated to date focus on areas such as sewage and
soil management, prevention of air pollution, waste manage-
ment, recycling, management of resources, and environmen-
tal disasters.  

Financial support for innovative projects
The Swiss Federal Office for the Environment (FOEN) has an
annual budget of 4 million Swiss francs at its disposal for
supporting the development of innovative environmental
technologies with federal funding. For this purpose it works
closely together with the Innovation Promotion Agency
(www.bbt.admin.ch/kti), as well as with applied research insti-
tutions, companies and the environmental sector. Its main ob-
jective is to ease the burden on the environment by promot-
ing energy-efficient products, technologies and processes.

Platform for renewable energy
REPIC (which stands for Renewable Energy Promotion in In-
ternational Co-operation) is a platform that was created by
four federal authorities – the Swiss Agency for Development
Co-operation (SADC), the Swiss Federal Secretariat for Eco-
nomic Affairs (SECO), the Swiss Federal Office of Energy
(SFOE) and the Swiss Federal Office for the Environment
(FOEN) – for the purpose of promoting renewable energy in
developing and emerging countries.

Project support abroad
Osec provides Swiss companies with support during the
preparatory stage of their projects abroad, thereby increas-
ing their chances of successful implementation. It also has a
comprehensive network of partners at home and abroad
that it can call on to help companies gain a footing on new
markets.

Promotion of technology transfer
Eco-net, which the Swiss Federal Office for the Environment
helped establish, promotes know-how exchange and tech-
nology transfer by networking potential partners from the
business and research sectors. Its web site is divided into two
sections, one of which explains the activities of the organisa-
tion, while the other features information about financing in-
struments for export and requests for project proposals as
well as international markets, trade fairs and congresses in
the environmental sector.

www.repic.ch (German, French, English)

www.environment-switzerland.ch > Technology
Promotion (German, French, Italian)

www.osec.ch (German, French, Italian, English)

www.swissmem.ch > Members > Sector-specific groups
> Environmental technology (German, French, English)

www.oebu.ch (German, French)

on l ine

www.eco-net.ch (German and French)

www.umwelttechnik-verband.ch (German, English)

www.cleaner-production.com (German, English)

www.euroenviron.com (English)
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Switzerland at a glance

Geographical situation and area
bjo. Switzerland lies at the centre of Western Europe, with an
area of 41,285 km2, i.e. about a sixth of the size of the UK.
The country borders on France, Germany, Austria, Liechten-
stein and Italy. The main centres of population and econom-
ic activity are concentrated in the Central Plateau (Mittel-
land), which makes up only 23% of the total area of the
country. Wedged between the Jura Mountains to the north-
west and the foothills of the Alps to the south, this plain,
which is 50 to 100 kilometres wide, extends in a north-east-
erly direction from Lake Geneva to Lake Constance.

Population
With a resident population of 7.6 million in 2007, Switzer-
land has a population density of 184 per km2. However, there
are major regional differences. While the Jura and the Alps –
comprising about 77% of the country’s territory – are fairly
sparsely populated (apart from the valleys), the population
density in the areas adjoining the lakes and rivers of the
Central Plateau is often in excess of 800 per km2. This makes
the Swiss Central Plateau one of Europe’s most densely pop-
ulated regions.

Environmental conflicts
In the Central Plateau and the northern foothills of the Jura
Mountains, sprawling settlements compete with agriculture
for the best land. Concentrated in this area are all the larger
towns of more than 50,000 inhabitants, the industrial cen-
tres, most of the main service sector businesses, and the key
road, rail and aviation infrastructure. This intensive use also
has adverse environmental impacts, particularly with respect
to noise pollution and harmful exhaust gases. Major envi-
ronmental problems also arise in the narrow valleys that
serve as corridors for transalpine heavy goods traffic between
northern and southern Europe. With the New Transalpine
Railway Axes (NEAT) programme, Switzerland intends to
transfer freight traffic increasingly from road to rail.

Responsibility towards the environment
Traditionally, both the political and personal cultures in
Switzerland include a strong sense of responsibility towards
the environment and a commitment to preserve it for future
generations. Switzerland was one of the first countries to
adopt strong environmental laws, which in turn led to the
development of environmental technologies much earlier

than in other countries. More recently, Swiss environmental
legislation has been developed jointly by government and
industry representatives, and this co-operation has led to the
creation of progressive laws and policies that are favourable
to the environment, and at the same time encourage the
conduct of business in new and profitable ways. As a result,
companies and research institutes based in Switzerland are
leaders in developing cutting-edge environmental technolo-
gies in numerous areas of prevention and remediation, in-
cluding:
• Water treatment
• Air pollution control
• Instrumentation and control systems
• Waste treatment and recycling
• Power generation and recovery

Leading role in sustainable development
Switzerland is one of the leading countries with respect to
sustainable development, and has given prominence to sus-
tainable development in its constitution. In addition to the
activities undertaken as a result of the Rio Agreements of
1992, the Federal Council is developing comprehensive
strategies to include principles of sustainable development
in all policy sectors, including the implementation of mar-
ket-economy instruments.

Switzerland is currently placed at the top of the 2008 En-
vironmental Performance Index (EPI), which indicates the
status of environmental protection in 149 countries on the
basis of assessments in six categories. To compile this index,
US universities Yale and Columbia collected and evaluated
data relating to health of the environment, air pollution, wa-
ter quality, diversity of species, handling of natural resources
and climate change.

Market-economy instruments
Instead of exclusively focusing on regulations and bans, the
Swiss Environmental Protection Act also attaches a great deal
of importance to voluntary measures and incentives in order
to encourage corporate responsibility in minimising damage
to the environment. At the same time, these tools serve as
economic instruments for sustainability. Certain “tax incen-
tives” are levied on goods that burden the environment. The
collected revenue is paid back to the Swiss population in the
form of rebates on health insurance premiums. The CO2 Act
is another example of a market-economy instrument in
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Switzerland. This law sets specific goals for the reduction of
CO2 emissions, and the federal government has recently in-
troduced a CO2 tax on combustibles. Companies that reduce
their emissions on the basis of voluntary measures can bene-
fit from exemption from this tax.

The polluter pays principle has been incorporated into
Swiss environmental policy. As with the various market-
economy instruments and the CO2 Act, this principle en-
courages the use of clean technologies and environmentally
sound corporate policies and procedures. 

INFORMATION

Daniel Zürcher, cf. page 8

RELATED DOCUMENTATION
Environmental Technologies in Switzerland. Brochure published by
the State Secretariat for Economic Affairs (SECO), 2007. Download:
www.locationswitzerland.admin.ch/dokumentation > Clusters
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traffic between northern and southern Europe.
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