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Dear Reader, 

Environmental policy encourages innovation and
creates employment. The facts: environmental pro-
tection currently provides employment for some 1.5
million people in Germany, around 3.5 per cent of
the workforce, and this is an upward trend. In 2003
Germany led the world in the export of goods and
products for environmental protection, with sales
worth 31 billion euros, accounting for an 18.8 per
cent share of the world market, and all estimates
predict that it maintained this position again in
2004. Germany also leads the field in Europe in the
number of patent applications for innovative envi-
ronmental technologies. German companies are
world leaders in the development and manufacture
of wind turbines and solar panels. Although often
repeated, the claims that environmental protection
inhibits innovation and destroys jobs have no foun-
dation. On the contrary: those who present such an-
tiquated arguments are missing out on the opportu-
nity to make a positive contribution to the lives of
people here and elsewhere in the world and to
open up even more economic prospects for German
companies. 

Today protection of human health and the environ-
ment is as important as ever. New ideas and innova-
tive strategies are needed in order to cope with
worldwide ecological and economic challenges,
with globalization and all its positive and negative
consequences. Climate protection is one notable ex-
ample. It remains one of the main challenges facing
the world community, because it affects, or will af-
fect almost every country. Consequently climate pro-
tection will be one of the central issues on the agen-
da of Germany’s presidency of the EU Council and
its chairmanship of the G-8 next year. 

2005 was a year of climatic extremes. Long dry peri-
ods, heavy rainfall and destructive storms are evi-
dence that climatic change has already occurred
and that Germany is also affected. In the future we
can expect long term changes in the atmosphere,
with a negative impact on our ecosystems and on
human health. In particular, agriculture and
forestry, as well as drinking water supplies and bio-
diversity are seriously affected. Countermeasures
must be introduced rapidly if we are to protect our-
selves as best we can against these problems and
preserve an environment that is worth living in for
future generations. If we fail to do so the conse-
quences will be costly, because ignoring the need
for climate protection carries with it a heavy finan-
cial burden. Therefore we must act today to avoid
having to repair the damage in the future. This is
something that traditional environmental policy
should have taught us. What needs to be done?

By 2050 the amount of greenhouse gases being pro-
duced around the world must be reduced to half
the 1990 level, and efforts must be made to limit
the rise in temperature to no more than two de-

grees centigrade compared with the middle of the
19th century. Therefore the Kyoto Protocol, which
came into effect in February 2005 after negotiations
lasting several years, must be developed further.
Scenarios prepared by the Federal Environment
Agency show that the instruments that have so far
been agreed will not produce any appreciable re-
duction in emissions of greenhouse gases by 2030.
Germany can only remain an international leader
in this field by continuing to advance climate policy
and its own exacting goals for reducing greenhouse
gases. Climate protection is a challenge for the en-
tire world and therefore the USA, currently the
largest source of greenhouse gases, must be in-
volved in this process, as must the leaders among
the newly industrialising countries, including China,
India and Brazil. 

An active climate protection policy also requires sus-
tainable energy production, i.e. long-term, ecologi-
cally acceptable sources that ensure a reduction in
the amounts of harmful carbon dioxide produced,
as well as the other atmospheric pollutants result-
ing from the burning of the fossil fuels oil, gas and
coal, and reduce our dependence on imported ener-
gy from politically unstable regions. Increased ener-
gy efficiency, the development of renewable energy,
greater competition on the electricity market, new
investments in more efficient power stations and
successful emissions trading offer good prospects for
attaining these objectives. The Federal Environment
Agency believes that the action being taken to in-
crease the use of renewable energy must be contin-
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ued. By 2005 renewable energy already accounted
for around 10 per cent of all electricity generated in
Germany. This indicates that the wind, the sun, wa-
ter and biomass are by no means insignificant
sources of energy. By 2050 they could meet at least
half of Germany’s energy needs, which will be sub-
stantially reduced by then. 
Therefore improved energy efficiency in the short-
and medium-term is just as important as increasing
the use of renewable energy. We must make more
use of the energy that we already have as well as
achieving savings wherever possible. There is enor-
mous scope for improvement in buildings in partic-
ular. Almost one third of all energy consumed is
used for heating rooms, and in private households it
can be as much as 75 per cent of the total energy
consumption, although only half of all renovation
measures include economical improvements to ther-
mal insulation. The German government has in-
creased its annual expenditure on building renova-
tion measures with the aim of reducing CO2 emis-
sions to 1.4 billion euros. This assistance is having a
positive impact on climate protection, encouraging
investment of some ten billion euros and leading to
the creation of new jobs. Electrical appliances also
offer the potential for conserving energy. Electrical
equipment is being sold every day that consumes
unnecessary amounts of electricity, even when it is
not in use and is only on stand-by. We need an effi-
ciency competition with specified efficiency stan-
dards for important electrical appliances, as well as
compulsory labelling. 
The intelligent use of energy on its own is not
enough. We must also make better use of our re-
sources. The increasing worldwide consumption of
raw materials such as oil, gas, steel and other met-
als has serious implications for the economy and is
a cause of growing environmental pollution con-
nected with their extraction and processing. Merely
substituting renewal resources for those of fossil and
mineral origin without taking their environmental
impact into consideration is not the answer, because
it increases the pressure to devote even greater ar-
eas, such as the rain forests in Brazil and Indonesia,
to the production of raw materials. An economic
system that conserves natural resources, and an in-
crease in raw material productivity will be the main
issues confronting modern industrialised societies in
the future. In order to attain an environmentally
sound level of consumption globally those of us in
the industrialised nations must substantially reduce
our consumption. 
Effective measures to protect human health and the
environment are investments. They will protect the
health of future generations and preserve the basis
for human existence. Let us take chemical safety as
an example. The objective of the EU Commission
with its new chemical law REACH is to provide im-
proved protection for humans and the environment
against the potential risks associated with the use of

chemicals. After all, we are in contact with them al-
most everywhere, at work or in our private lives, in
construction materials, paints, cleaning products, as
additives, solvents or softening agents. REACH is in-
tended to introduce a modern and transparent
chemicals management system, transferring respon-
sibility to the manufacturers for assessing their
products and for furnishing proof about their safety.
Chemicals whose safety has been proven form an
important basis for the protection of human health
and the environment. The aim is to achieve inte-
grated risk assessment, closely linking environmen-
tal and health aspects, and a sustainable chemicals
industry that does not pollute the environment or
present a hazard to human health, and which pro-
tects natural resources. 
A second example is the protection against effects
from fine dust. We now know that ultrafine dust,
from a number of sources, can severely affect
health. This has now been acknowledged by the Eu-
ropean Union and the German government, who
have reacted accordingly. For the first time they
have set limits for the concentrations of fine dust,
which have applied universally since 2005. Efforts to
water down these air quality limits or to delay the
much-needed reduction in emissions should be
avoided in the interests of human health. Suitable
measures should now be introduced to ensure that
the limits are adhered to. The European Union has
an obligation, for example, to prescribe substantial-
ly lower limits of diesel particulates for new vehi-
cles.
In early May 2005 the Federal Environment Agency
began its work at its new headquarters in Dessau.
This new administrative building is not only striking
in an aesthetic sense but also sets new standards for
environmental and economical construction. The
Agency has always emphasised the advantages of
ecological construction and promotes environmen-
tally friendly and healthy working and living areas.
It was therefore also a question of its own credibility
in seeking to meet these demands with its new
building. The new headquarters in the home of the
Bauhaus has now become an attraction in its own
right. With its outstanding ecological, aesthetic and
technical features it is an example of the successful
implementation of the requirements of environmen-
tal protection. 
I hope that you find this Annual Report 2005 both
stimulating and informative. 

Prof. Dr. Andreas Troge
President
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The worldwide ecological and economic chal-
lenges require new ideas and innovative strate-
gies, and this also applies to environmental poli-
cy. What would be the likely implications for the
natural basis for life – in the more distant future
too – if we were to neglect taking the urgent
steps needed for its maintenance? This is the vital
issue, and not just the question that is so often at
the centre of public discussions: “What is the cost
today of environmental protection?” – with the
implicit suggestion “nice to have, but even with-
out environmental protection things would stay
much as they are”. Environmental protection rep-
resents an investment. It ensures that, in the
years to come, we will continue to be able to
utilise nature’s gifts, which we assume are avail-
able to us at no cost. Progressive environmental
policy is also a source of innovation, leading to
new technological solutions and revitalising the
economy. As a rule environmental protection is
an active process, an added value, and therefore
a source of additional employment. This is a posi-
tive aspect, not only for those for whom it pro-
vides or maintains secure employment, but also
as a means of ensuring timely and increased ac-
ceptance by the public of various environmental
measures. Although this is certainly a pertinent
and a useful argument, it should not be used to
justify the pursuit of environmental protection.
Expenditure on environmental measures remains
a consequence of the over-exploitation of natural
resources and our increased prosperity is due
solely to this over-exploitation.

Numerous innovations such as multi-stage waste-
water treatment, flue gas filters for furnaces, and
products such as solvent-free paints and lacquers
which are designed to protect health and the en-
vironment, have their origins in environmental
protection and environmental policy regulations.
They also have the potential to encourage the de-
velopment of new technologies and innovations,
emphasising the fact that environmental protec-
tion and economic development are not mutually
exclusive but support one another. In the past it
was often said that environmental protection is a
luxury that is confined to countries that have al-
ready attained a certain level of affluence. Today
we realise that pollution jeopardises economic

development and one only needs to consider Chi-
na to appreciate the truth of this statement. Al-
though the economy there is growing by 10 per
cent annually, the cost of the environmental
damage being incurred is of similar proportions.
In a global context there can be no economic de-
velopment without a more economical and effi-
cient use of natural resources. 

The protection of essential natural resources and
of health is an elementary factor in determining
economic prosperity. In March 2005 the Council
of Europe ratified the European Union’s (EU) Lis-
bon Strategy for promoting growth and employ-
ment, with the aim of making Europe the most
competitive and dynamic economic region in the
world by 2010 [1]. At the same time the Council
confirmed that environmental policy makes an
important contribution to economic growth, em-
ployment, the quality of life and the sustainable
use of resources. Environmental protection and
environmental policy create outlets for sales and
generate employment. 

Environmental protection is already an important
economic factor.

� In Germany in 2004 some 1.5 million people
were employed in the environmental protec-
tion sector. 

� With exports totalling 31 billion euros Ger-
many led the world in sales of goods and
products for environmental protection in
2003, and all the forecasts indicate that it will
retain this dominant position in 2004.

� Germany also heads the field in Europe with
the number of patent applications for innova-
tive environmental technologies. 

� In 2004 Germany manufactured products for
environmental and climate protection with a
value of 55 billion euros, accounting for 5.1
per cent of all industrial goods produced. 

This shows that environmental protection is the
driving force behind innovation and employ-
ment. Environmental protection may not be able
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to achieve miracles in the employment sector but
numerous synergies do exist between environ-
mental objectives and innovation, and these
should be utilised. What role can the protection
of the environment and of natural resources play
in promoting innovation and infrastructural de-
velopment? In what areas of the innovation
process can environmental policy have an im-
pact? Where can synergies be observed and
utilised? In the following pages the Federal Envi-
ronment Agency (UBA) presents its answers to
these questions as they apply to products, energy
and the development of settlements. 

Environmental protection encourages and
shows the way for innovations

Innovations are per se a positive factor, and pro-
moting innovation and infrastructural develop-
ment of all kinds is a prerequisite for economic
growth. The debate about innovation and infra-
structural policies in the past can be summarised
very succinctly. Innovation literally means “re-
newal“, “change“. However, the term does not
give any indication of what kind of innovation is
meant, the objectives that it pursues, under what
kind of conditions it produces its results, or what
these might be. 

Climate protection presents global challenges
and the need for a sustainable use of natural re-
sources provides a worthwhile direction for inno-
vative efforts. Other objectives which are closely
linked with environmental protection involve a
balance between the widely differing living con-
ditions of people today and the need to maintain
suitable living conditions for future generations.
The sustainable use of natural resources must al-
so help to safeguard prosperity and justice for fu-
ture generations in a world with a constantly
growing population. The National Sustainability
Strategy launched by the German government in
2002 sets out clear objectives, which also apply to
innovation and infrastructural policy [2]. These
are: 

� The doubling of energy and raw material pro-
ductivity by 2020, compared with 1994 levels.  

� A reduction in land consumption to a maxi-
mum of 30 hectares per day by 2020. 

The policy, as affirmed in the coalition agree-
ment between the ruling parties in November
2005, continues to pursue these objectives [3]. 

Environmental and raw material productiv-
ity as the driving force behind innovation
and employment

Increasing worldwide consumption of raw materi-
als such as oil, steel and ores has serious implica-
tions for the economy. Raw materials prices are
rising, putting them further beyond the reach of
poorer countries. At the same time, because de-
posits of raw materials have to be extracted from
more inaccessible sites, the impact on the envi-
ronment is becoming more severe. The rising
prices of oil and gas, steel and copper in recent
years underline the importance of improving raw
material productivity. Clearly there is a need for
innovative solutions.

An economic system that protects resources is es-
sential if Europe is to reinforce its position as a
viable place in which to live and conduct busi-
ness. The EU Commission has responded to this
situation with a Thematic Strategy on the sustain-
able use of natural resources (EU Resource Strate-
gy). Its main purpose is to decouple the reliance
on natural resources from economic growth [4].

The National Sustainability Strategy calls for a
doubling of raw material productivity by 2020
compared with 1994, in other words a reduction
in the amount of raw materials used in relation
to the income derived from them. The UBA con-
siders an absolute reduction in the amount of re-
sources consumed as essential because, faced
with rising incomes, a specific increase in effi-
ciency can still lead to a rise in the consumption
of raw materials in absolute terms (rebound ef-
fect). Around the world growing numbers of peo-
ple are striving to achieve levels of prosperity
comparable to those of the industrialised nations.
However, since the availability of resources is lim-
ited, current and future consumption must be re-
stricted and new solutions found.

In addition, as we explain in this report, taking
the development of settlements as an example, a
distinction must be drawn between various differ-
ent raw materials. Focussing on materials, in Ger-
many the indicator “raw material productivity“ is
dominated by the minerals used in construction,
i.e. limestone, gypsum, slate, gravel, sand and
clay, which account for three quarters of the total
[5]. The German raw material indicator is sub-
stantially affected by building activity and the de-
mand for materials that this implies. It is almost
impossible to make any statement about the
amounts of other raw materials which are con-
sumed, such as metals. The UBA has therefore de-
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veloped its own raw materials indicator, as a
more effective way of making ecological state-
ments about individual raw materials.

Integrated Product Policy as a programme
for innovation 

The Integrated Product Policy (IPP) is a funda-
mental component of an innovation-oriented en-
vironmental policy. The IPP is intended to
achieve far-reaching reductions in the health
risks and environmental hazards emanating from
the manufacture, use and disposal of products. It
focuses on supporting the processes and product
innovations intended to protect health and the
environment, in industry and in society. By im-
pacting equally on innovative processes of a tech-
nical, organisational and a social nature the IPP
helps to promote markets for environmentally ac-
ceptable, alternative products. The IPP creates
new jobs, thereby safeguarding Germany’s posi-
tion as a centre for innovation and industry. It
can help to develop the markets of the future
and key technologies such as nano- and biotech-
nology (see also page 76). In so doing it is impor-
tant to investigate the potential risks associated
with these key technologies at an early stage dur-
ing research and development and to take the
necessary precautions wherever possible.

However, innovative products to protect health
and the environment do not emerge unaided.
They have been and still are affected by regula-
tions, whereby prescribed limits result in the de-
velopment of new products or improved produc-
tion methods. But it may also be necessary to
provide active encouragement for companies
working to produce innovations. This can include
information and the means to assist them in
their decision-making, helping innovative prod-
ucts to become established or to improve their
commercial position, either by providing finan-
cial assistance or by imposing financial disincen-
tives to discourage the use of less ecologically ac-
ceptable alternatives. 

Innovative products for protecting health
and the environment 

Globalization and the liberalization of markets,
different and rapidly changing preferences on
the part of buyers, an increased downward pres-
sure on prices, shorter product life cycles and in-
tensified competition for increasingly scarce natu-
ral resources are all factors that are accelerating
the pace of innovation. Product innovation is an

important organisational task for companies in
every sector and, where high levels of energy and
resources are required, the ability to exploit inno-
vative potentials is vital for maintaining a com-
petitive edge. In the case of innovations for pro-
moting health or protecting the environment,
surveys of small and medium-sized companies
have revealed that innovative processes outnum-
ber innovative products [6]. The basic problem is
that entrepreneurial product innovation manage-
ment has hardly impinged at all on so-called eco-
design, which is intended to make products more
environmentally friendly (see also Page 70). Small
and medium-sized companies in particular face
the challenge of ensuring that eco-design is firm-
ly rooted in the areas of research, organisational
and product development, advanced training and
communication. This is essential in order to ex-
ploit the medium and long-term potential for the
efficient management of resources and effective
cost management, and to enable new markets to
be developed.

Taking as an example the reduction in emissions
from small furnaces, it is apparent that ecological
product innovation is a strategic, long-term proj-
ect. The past twenty years have seen a gradual
improvement in environmentally related heating
efficiency in Germany (see Table 1). The acquisi-
tion of skills and improved expertise have meant
that the innovative capabilities of German manu-
facturers of small furnaces give them an advan-
tage over their international competitors. Ger-
man companies lead the field in the introduction
of condensing boilers in particular. From the very
beginning this process has been accompanied
and supported by the Blue Angel eco-label, an
important instrument of product policy. In the in-
tervening years the value of the eco-label for
small furnaces has been somewhat neglected.
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Table 1: The reduction in emissions from small
furnaces in selected product groups

Blue Angel
eco-symbol

Product group
NOx limit

in mg/kWh

Catalogue of
criteria
RAL-UZ 39

Special gas
boiler

175   (1987–1991)
100   (1992–1994)

80   (1995–1997)
70   (1997–2005)

Catalogue of
criteria
RAL-UZ 46

Oil-fired
boiler units

150   (1987–1990)
130   (1991–1994)
120   (1995–1997)
110   (1998–2005)

The criteria to be met for the Blue Angel eco-label [7]



Building products as an innovative field for
protecting health and the environment

In addition to continuous improvements in the
environmental properties of products, in the fu-
ture there will be a greater emphasis on promot-
ing innovations throughout entire product
groups as an even more far-reaching means of re-
lieving the pressure on the environment. Build-
ing products offer scope for such innovation. Dif-
ferent kinds of innovations help to create a new
kind of overall system, a commercially viable
structure that satisfies health and environmental
demands.

The European Construction Products Directive
(CPD) 89/106/EEC, which is basically intended to
promote a free internal market for the trade in
building products, presents possibilities for prod-
uct innovations that protect health and the envi-
ronment. Research institutes and authorities are
developing measurement, testing and assessment
methods which the European Committee for
Standadization converts into standards. Access to
the necessary readings gives manufacturers a
greater familiarity with the health and environ-
mental properties of their products and they are
then better equipped to deal with the emissions
produced by these products. 

The Committee for the Health-related Evaluation
of Building Products (AgBB) is composed of repre-
sentatives of environmental, health and construc-
tion authorities at state and national level and its
secretariat is located at the UBA. In 2003 it devel-
oped the so-called AgBB evaluation scheme, an
assessment system for limiting the emissions of
volatile organic compounds (VOC) produced by
building products. The AgBB updated this system
in 2004 and 2005 and it was first applied in the
same year when the Deutsche Institut für
Bautechnik (DIBt, German Construction Engineer-
ing Institute) issued its certification for building
products [8]. Based on this assessment system the
UBA has since developed new guidelines for the
award of the Blue Angel eco-label, for example
for flooring adhesives and elastic floor coverings.
A report by the Deutsches Institut für Bautechnik
that was commissioned by the UBA is intended to
show manufacturers involved in the work of
preparing standards how health and environmen-
tal aspects can be taken into consideration when
drawing up standards for products, as a way of
exploiting their potential for innovation [9]. 

Another example of a systemic approach to the
hygienic and environmental properties of prod-
ucts can be found in building heating systems

(see Fig. 1). Optimum heat generation requires a
product with ideal hygienic and environmental
properties, for example as characterised by the
award of the Blue Angel eco-label. In the future
products with these improved properties will en-
joy certain competitive advantages. The approval
of the European Union’s Eco-Design Directive in
the autumn of 2005 represents the implementa-
tion on a European-wide scale of the efforts by
the EU Commission and the Environmental Coun-
cil to initiate systematic eco-design requirements
for energy-consuming products. The UBA, togeth-
er with the manufacturers, is thus giving its back-

7

Main themes

Innovative and less polluting: Vulcanized rubber flooring that
has been awarded the Blue Angel eco-label has been installed
in the new UBA building in Dessau.
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no fuel cell CHP
for gas and oil
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EU eco-symbols?

gas/heating
and electric
heating pumps
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currently no
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wood pellet
furnaces and boilers
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Figure 1: Innovative and environmentally compatible
products for heating buildings, components
bearing the Blue Angel eco-symbol



ing to the introduction of the most energy-effi-
cient requirements and the highest health and
environmental standards in Europe.

But this alone is not sufficient. The ecological
product should also be combined with the ener-
gy supply system, ideal dimensions and controls,
and regular maintenance in order to achieve the
best possible, most energy-saving heat generation
in buildings. Through a systemic approach to the
means of providing energy and to product policy
the UBA seeks to achieve a form of innovation
that effectively protects health and the environ-
ment.

How the market is being transformed

Innovations that protect health and the environ-
ment extend the range of ecologically designed
products. Environmental policy has at its disposal
selective instruments for assisting companies
when products are being launched and achieving
initial market penetration. The programmes by
Kreditanstalt für Wiederaufbau (KfW) for assist-
ing the commercial introduction of products en-
able these product innovations to gradually be-
come established on the market. Examples in-
clude investment credit for photovoltaic installa-
tions as part of the KfW assistance programme
entitled “Solar Energy Generation”. Product inno-
vations attract public attention and recognition
through competitions and the award of prizes,
such as the architectural competition „Photo-
voltaics in the Design of Buildings“ organised by
the Federal Environment Ministry.

Private sector consumers as well as public sector
and commercial buyers all play a vital role in
helping innovative products to achieve market
penetration. Publicity emphasising the environ-
mental attributes of specific products helps com-
panies to achieve a competitive edge. The UBA
supports such public relations activities with
product-related information systems such as the
eco-label.

One example of an innovative product still in
need of the support that demand from the auto-
mobile industry would bring is that of car air
conditioning systems which use carbon dioxide
as a coolant, which in this particular case is cli-
mate-neutral. This product assists the process of
replacing the environmentally hazardous coolant
HFKW-134a and is also more economical than
standard mobile air conditioning units. However,
the automobile industry has yet to incorporate
this innovative development in its own products.

Innovations in the energy sector offer com-
petitive advantages

The pollution and hazards affecting the environ-
ment are largely due to the generation of useful
energy from the fossil energy sources, i.e. oil, gas
and coal. The pollution caused by energy produc-
tion ranges from the emission of greenhouse gas-
es and classic examples of airborne pollution to
the subsequent damage resulting from coal min-
ing, spillages from oil tankers, gas explosions and
the risks presented by nuclear energy. Interna-
tional obligations to achieve climate protection
and a renunciation of nuclear power are chang-
ing the face of the energy system in Germany.
The development of renewable energy systems
such as those relying on wind, biomass and solar
power requires substantial investments, and the
changeover to the use of sustainable energy can
only be economically viable if state supports the
efficient use of energy with the same intensity as
it supports the accelerated use of renewable ener-
gy.

Germany was one of the pioneers in the process
of climate protection, helping to boost innovation
by German industry and giving it a competitive
advantage over other countries [10]. Consequent-
ly Germany has coped relatively well with the lat-
est rise in energy prices, due in part to the fact
that production does not consume energy at any-
thing like the same rate as it did during the ener-
gy price hikes of the 1970s and 1980s. But so far
only one quarter of the objectives formulated by
the German sustainability strategy, of doubling
energy productivity by 2020 compared with the
base year of 1990, have been achieved. In order
to meet this target the yearly increase in energy
productivity for the period up to 2020 must on
average be three times higher than it was be-
tween 1990 and 2004 – i.e. 2.9 per cent annually.
Further efforts and measures to boost energy effi-
ciency and savings will be needed. As energy
prices continue to rise the investment in energy-
efficient technologies becomes more economical-
ly viable.

The UBA believes that the action being taken to
increase the use of renewable energy must be
continued. By 2005 renewable energy already ac-
counted for 10.2 per cent of all electricity gener-
ated in Germany, and wind, solar energy, water,
biomass and geothermal sources could be supply-
ing at least half of all Germany’s energy needs by
2050. There are few other industrial areas in
which Germany occupies such a strong interna-
tional position as it does with renewable energy.
For example, it is the world leader in the con-
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struction of plants generating electricity from so-
lar energy, and four of the world’s ten most suc-
cessful manufacturers of wind power installations
are German companies. 

Such an outstanding competitive position offers
major opportunities for safeguarding and increas-
ing employment, in view of the fact that experts
predict very rapid growth in the world market
for renewable energy over the next few decades.
On the photovoltaic market annual growth rates
of between 20 and 30 per cent are expected
worldwide, with the result that the installed out-
put will be three times the current level by 2010.
Similarly promising prospects for growth exist for
solar power, biomass and wind energy. It is esti-
mated that output from new wind power installa-
tions will increase by some 55 per cent between
2006 and 2010 [11]. Renewable energy systems
are already a major German export as well as a
significant growth factor. In order to ensure that
this expansion continues it is essential that Ger-
many encourages further innovation in the field
of renewable energy. According to a recent study,
if this can be achieved, the number of jobs in the
field of renewable energy in Germany could rise
from the current figure of around 170,000 to at
least 300,000 by 2020 [12]. 

However, innovations should not simply be con-
sidered in the context of products or compo-
nents. Support should also be provided for inno-
vative methods of financing too, such as the so-
called contracting models, i.e. models for financ-
ing and implementing investments in energy
conservation by specialist firms, who refinance
their investments through savings achieved in
the cost of energy. Also included are participa-

tion models, whereby interested members of the
public can take a stake in installations utilising
solar energy and receive a share of the profits.
Participation and financing models actively in-
volving municipal or regional administrations
could also be applied to great effect in other
countries.

In 2004 the Federal Environment Ministry organ-
ised a conference in Bonn under the title “renew-
ables 2004” which approved an international pro-
gramme of action to promote the use of renew-
able energy [13]. If the measures outlined at this
meeting can be implemented they would lead to
worldwide investments totaling some 320 billion
US dollars. In this way, by 2015 around 1.2 billion
tonnes of climate-threatening carbon dioxide
emissions could be avoided annually [14], which
would be equivalent to some five per cent of the
world’s current anthropogenic emissions of car-
bon dioxide.

During the conference “renewables 2004”, gov-
ernments, international organisations and repre-
sentatives of civil society agreed to work together
in a global policy network (Renewable Energy
Policy Network – REN 21) with the aim of contin-
uing the political dialogue about ways of promot-
ing renewable energy. At the 14th session of the
UN Commission for Sustainable Development
(CSD 14) it presented a plan for examining the
implementation of the International Plan of Ac-
tion of the “renewables 2004” conference, with
the participation of more than half of the gov-
ernments and organisations that had submitted
over 200 voluntary campaigns and commitments
in Bonn. In response to enquiries it was reported
that almost 80 per cent of the campaigns had al-
ready been initiated or fully implemented. Some
countries have made the declared objectives na-
tionally binding. China has now increased its tar-
get for expanding the use of renewable energy to
15 per cent by 2020, equally United Kingdom (15
per cent by 2015) and Germany (20 per cent by
2020). And all three countries have introduced se-
lective policies to enable these objectives to be
met.

Improved energy efficiency in the short- and
medium-term is just as important as increasing
the use of renewable energy, with enormous
scope for improvement in buildings in particular.
Some 30 per cent of Germany’s energy require-
ments are used to heat rooms, while 75 per cent
of the total energy consumption in private homes
is accounted for in this way. And yet there is an
enormous and so far unexploited potential for
energy saving measures in buildings. The Ger-
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man government has therefore substantially in-
creased the financing of the KfW-CO2 building
renovation programme from 360 million to 1.4
billion euros annually for the period 2006 to
2009. This assistance is also having a positive im-
pact on structural and employment policies. If
the annual rate of renewal of older buildings
could be increased to between two and three per
cent from the current figure of around one per
cent, on balance some 120,000 additional jobs
could also be created by 2010 [13].

Innovations in the energy infrastructure 

Most of the Germany’s electricity is obtained
from large power plants using nuclear energy,
lignite, coal and natural gas. Because of the ad-
vanced age of many of the power plants, and as
a result of the decision by the German govern-
ment to renounce the use of nuclear power, sub-
stantial investments will be required by 2020 to
replace the country’s electricity generating facili-
ties. By then German power suppliers will have to
find replacements for installations with a total
output of as much as 45 gigawatts. Clearly these
essential investments must be accompanied by a
reorganisation of the energy supply system in or-
der to provide more sustainable supply structures
and improve energy efficiency. Innovative ap-
proaches to demand side management must be
adopted if energy consumption is to be reduced,
with the power suppliers or public sector agen-
cies assisting the customers for electricity and
heating in their efforts to improve energy effi-
ciency. Climate protection considerations have a
vital role to play in the restructuring of power
plants as part of a process of medium- and long-
term investment. Decentralised combined heat
and power (CHP) plants with an efficiency of 90

per cent, capable of simultaneously supplying
electricity and heating, offer the best solution. 

The investment period between now and 2020
should be used to improve the efficiency of the
network of power plants and to achieve greater
decentralisation as part of the effort to improve
international climate protection. This is necessary
because a more efficient and decentralised ener-
gy sector will not only enable Germany to attain
its national climate protection objectives but also
to set an example and to make a constructive
contribution to the international debate about
energy and climate protection, thereby helping
to meet the exacting demands of global climate
protection. In terms of climate protection policy
the use of lignite and coal for generating electric-
ity can only be justified if very high rates of effi-
ciency can be achieved in the conversion process.
The energy supply companies must therefore pur-
sue an ambitious process of power station mod-
ernisation.

Restructuring of the energy system to protect the
climate must also include the use of renewable
energy for decentralised heat production. Most of
Germany’s heating needs are currently being met
by using small boilers powered by oil or gas. A
significant proportion is also obtained from dis-
trict heating and other heating power plants,
supplying heat locally and also over longer dis-
tances. Although renewable energy is making an
increasing contribution, in 2005 it still only ac-
counted for 5.3 per cent of the entire heating
market [12]. In the future more heat should be
obtained from renewable sources such as the
sun, biomass and geothermal installations, while
the development of combined heat and power
will also take effect, replacing the inefficient pro-
duction methods of current conventional heating
plants. Innovation should therefore take the form
of small and decentralised installations. CHP
plants are only economic and environmentally
acceptable if there are regional customers for the
heat that they produce. Such CHP plants may be
operated in the form of small, individual units or
municipally, as part of a local district heating net-
work.

The innovative development of settlements
and infrastructure 

A third example of the sort of innovation that is
needed if sustainability objectives are to be met
can be found in the development of settlements
and infrastructure. For decades the public as well
as urban and regional planners have taken “cities
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designed for the car” and “living in green sub-
urbs” as their models, and as a result much of
the available open space has been built over. In
2005 the Federal Statistical Office calculated that
the area devoted to settlements and traffic in-
creased by an average of 115 hectares per day be-
tween 2001 and 2004 (Fig. 2, see also Page 45). 

According to the German Sustainability Strategy
the land area being lost in this way should be re-
duced to 30 hectares per day by 2020 in order to
retain the remaining undeveloped areas as a nat-
ural asset. In any case local authorities are no
longer in a position to finance much more devel-
opment of new building land. Especially in the
eastern states of Germany high levels of invest-
ment have been deployed, in some cases with as-
sistance from European Union budgets, for the
development of land for housing and commercial
use which, due to a lack of investors or buyers, is
now lying unused [15]. The costly development of
building land on greenfield sites has resulted in
vacant plots in high density areas. Expensive de-
velopment work in new construction areas con-
trasts with a lack of maintenance and renovation
work in existing building stock, mainly in the
heart of cities and in villages. 

With a total of 40 hectares per day housing con-
struction is still the main cause of urban sprawl
and the sealing of new land. The construction
sites themselves account for some 35 hectares
daily of the land being swallowed up for housing,

with the associated connecting roads occupying a
further five hectares per day. Whereas settle-
ments of single-family homes take up around 32
hectares of land each day (28 hectares for build-
ing, four hectares for the connecting roads), the
construction of housing for two-family or multi-
family occupancy requires approximately eight
hectares each day. For many years the Federal Re-
public of Germany indirectly assisted this con-
sumption of land by granting an allowance for
owner-occupied housing and a lump sum to assist
commuters. The decision to abolish the owner-oc-
cupied housing allowance and to reduce the as-
sistance for commuters was therefore a far-sight-
ed decision that will help to promote sustainable
development.

The redevelopment of existing building stock
does much to protect resources and safeguard
employment in the craft trades. Moreover, in
terms of the total energy and resources used and
the necessary infrastructure, the energy-efficient
renovation of old apartment buildings for multi-
ple occupancy is more economical than a spa-
cious, detached single family house on a green-
field site. A new systemic approach to infrastruc-
tural development is therefore also urgently
needed, particularly in the case of transport in-
frastructure, which was responsible for sealing
22.5 hectares every day between 2001 and 2004.

Environmental considerations such as the protec-
tion of the soil and maintaining its fertility, the
protection of uninterrupted open spaces, environ-
mental protection and efforts to save fuel led to
new ideas in the planning of settlements and in-
frastructure. From the economical point of view,
the prerequisite for structures with long term via-
bility is no longer to construct new buildings on
greenfield sites but to maintain existing building
stock in built-up areas. Moreover close proximity
is essential for encouraging forms of living and
lifestyles that are socially innovative and help to
conserve resources. If this pattern were to be-
come an established part of international discus-
sions and could be adopted in the larger emerg-
ing countries in the long term it would do much
to avoid the wrong sort of development.

There are considerable synergies to be gained in
infrastructural planning between a sparing use of
other limited resources such as energy and open
areas and the consumption of minerals for build-
ing. On the subject of “Building and Homes” the
UBA has shown that far-reaching implementation
of the strategies for „Managing housing stock,
modernising energy systems and urban renewal”,
accompanied by substantial improvements in the
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services provided for residential areas, could re-
duce the demand on building materials by
around a third by 2025 compared with the levels
in 2000. The additional demand for space would
be reduced by as much as 85 per cent, i.e. from
35 to around five hectares daily, while annual
carbon dioxide emissions would decline by more
than 50 per cent [16].

The revitalisation of inner-city areas also opens
up possibilities for new and innovative services:
facility management, new forms of joint owner-
ship and shared responsibilities for the heating
supply to buildings (contracting models) and
modern utilisation concepts such as car sharing
and rent-a-bike are more feasible in densely pop-
ulated areas with effective social ties. Such mod-
els also create jobs in the service sector and in
small businesses. For people who are moving
home the service-oriented management of this
task also enables requirements to be met with on-
ly minimal use of resources. This is a factor worth
considering because all too often apartment
swaps fail to materialize due to fears about the
cost and effort involved in organisation, renova-
tion and removal.

Innovations and a sustainable
infrastructural policy 

Innovations do not only have to be of a technical
nature. The UBA believes that they should en-
courage sustainable patterns of consumption and
open up markets for environmentally friendly
goods and new services. Therefore technical inno-
vations should be accompanied by social innova-
tions, including organisational changes. For ex-
ample many goods could be replaced by innova-
tive service arrangements (leasing). These are

summarised by the UBA under the slogan of “Use
instead of ownership”. The responsibility for
leased products remains with the owner, who has
an interest in ensuring that they are used as fre-
quently as possible, then returned and exploited
again. In future there can and must also be a
more innovative approach to the interactions be-
tween the various responsibilities for ownership,
financing and maintenance of product systems
and infrastructures. 

This wider interpretation of the concept of inno-
vation still does not go far enough because the
existing infrastructure affects much of our con-
sumption of resources, irrespective of how thrifty
some individuals may be. Consequently innova-
tions to technical processes and products must be
accompanied by innovations to the infrastruc-
tures themselves. In their present form our tech-
nical infrastructures cannot be maintained on a
global scale without imposing unsustainable bur-
dens on our natural resources, both as sources of
supply and for subsequent disposal. That is why
the infrastructure in its various forms must be
modernised. This should take place initially in
the industrialised nations, with the aim of reduc-
ing the amount of resources consumed. As an in-
dustrialised nation Germany has an opportunity
to use this impending and urgently needed infra-
structural renewal to achieve harmonisation be-
tween this infrastructure and a sustainable form
of development, which would certainly be of in-
terest to less developed countries [17].

Because the infrastructure has been in place for a
long time and is the result of long term plan-
ning, and given the expected challenges such as
those presented by an absolute reduction in the
flows of energy and materials, wide-ranging inno-
vations can conflict with accustomed ways of
thinking and acting and with the established way
in which such patterns are adminstered. Infra-
structures in their current form emerged at a
time when no one could have foreseen any limi-
tations to the demands on the environment, or
had any idea about zero growth or even declin-
ing population levels. The underlying force be-
hind the development of infrastructures, which
was focused on clearly definable regional prob-
lems, was the pressure resulting from these prob-
lems and a belief that economic growth was the
answer to all problems. Now a long term view
needs to be taken of infrastructural innovations,
against the background of the conditions im-
posed by the world’s available natural resources.
In Germany innovation is taking place in a situa-
tion characterised by reduced growth and a de-
clining birth rate. That is why it is so important
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that all those involved should recognise when the
time is right for innovation and act together ac-
cordingly. For example, in the discussions about
the Accelerated Planning Law legislators should
carefully weigh the abolition of so-called mooting
dates against the reduced possibilities for partici-
pation.

An innovation-based policy for health and
environmental protection

Innovations require a concrete long-term objec-
tive. In a systemic context, the following defini-
tion was proposed some time ago: “In the future
the principle aim of innovation should represent
a departure away from the compulsion to con-
stantly create new products, especially those de-
signed to replace work, and towards non-material
responses to social desires and requirements”
[18]. In the future specific innovation policy will
be concerned not only with the continued devel-
opment of existing instruments (planning, regula-
tory and fiscal laws, incentives and support, and
communication processes), but also with ensur-
ing that such instruments interact to maximum
effect. A sustainable innovation policy requires a
supra-departmental approach in which a good
idea can be introduced to suitable participants
under ideal conditions and at the right time.

What can environmental policy do in order to
encourage and utilise the potential for innova-
tion in Germany? When political decisions are
being made by the European Union or, in a
wider context, by the World Trade Organisation
(WTO), the perspective must extend beyond Ger-
many without being condemned to inactivity at a
national level. The UBA believes that the follow-
ing points are of central importance for an inno-
vation-based policy aimed at protecting health
and the environment:

� Innovations require objectives. The German
government’s Sustainability Strategy prescribes
important objectives for the environmental
sector.

� Germany and Europe must not slacken their
efforts to protect the environment, and should
consider the protection of resources as their
main area of action.

� Increased energy and material efficiency are
essential as the basis for an innovation-based
environmental policy, combined with an in-
creased potential for improving competitive-
ness and employment.

� An innovation-based environmental policy
must examine state and private sector innova-
tion research to determine its environmental
compatibility and sustainability. 

� Innovations should not only be defined in
technical terms but must also incorporate sys-
temic and organisational innovations as well
as cultural aspects.

Examples of the means and instruments required
in order to initiate the described change of direc-
tion are also given in this article:

� New, ecologically improved products are need-
ed, and in individual cases state support may
assist with the commercial launch of a product.

� All those involved in the market should strive
to improve the interaction between various in-
struments such as regulatory law, financial in-
centives, information and communication.

� In the case of heating, an efficient, decen-
tralised heating supply is necessary, which
should also include local heating systems.

� All those involved should endeavour to imple-
ment new examples of settlement develop-
ment and infrastructural planning.

� More joint ventures and innovation networks
should be set up between the state, industry
and society.

� All the participants must be able to act when
decisions with long term effects have to be
made.

� Innovative new services capable of satisfying
cultural requirements more effectively should
be developed by all concerned.

� Direct and indirect subsidies that encourage
the consumption of environmental resources
should be dismantled.

The UBA intends to contribute in its own way, as-
sisting the networks of policymakers, companies
and associations to successfully develop and im-
plement their ideas. All the participants should
make reciprocal use of these networks, thereby
enabling innovations to evolve as rapidly as possi-
ble for the benefit of mankind and the environ-
ment.
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In several respects the term “dust” has acquired a
different meaning since the 1960s and is also as-
sessed differently, which is one result of several
decades of successful environmental policy. In
earlier decades the emphasis was on visible
“dirt”, the coarse particles of dust that tended to
obscure the problem of fine particles, where it al-
ready existed. The clean air policy of the 1970s
and 1980s ensured that these coarse dust parti-
cles were increasingly eliminated from the air.
While coarse dust only stays in the air for a short
time before falling to the ground (settling), small-
er dust particulates remain finely disperged in
the air over longer periods in the form of aero-
sols. Because particulates in the environment are
mainly irregular in shape their size cannot be ac-
curately described by using a single parameter.
Instead an equivalent diameter is used, as a rule
the so-called aerodynamic or kinetic diameter.
The aerodynamic diameter is an abstract term,
defined as the diameter of a sphere with a stan-
dardised density of 1.00 g/cm3, with the same set-
tling rate as the particle itself. 

According to their behaviour in dispersion, these
suspended dust particles can be subdivided by
size into the following size categories fractions,
taking pragmatic aspects into account: 

� Term PM10 refers to all those small particles
with an aerodynamic diameter of less than 10
micrometes (μm = one millionth of a metre).
The abbreviation PM stands for Particulate
Matter. 

� A proportion of the PM10 fraction consists of
particles with an aerodynamic diameter of less
than 2.5 μm. These are referred to as PM2.5. 

� In a stricter sense, scientists consider coarse
dust particles to have an aerodynamic diame-
ter of more than 2.5 μm, while fine dust parti-
cles are below this size.

On average in the surrounding air nowadays
some 80 per cent by mass of all suspended dust
particles can be categorised as belonging to the
PM10 fraction; approximately 60 to 80 per cent
of the dust particulates classed as the PM10 frac-

tion consist of the PM2.5 fraction. This means
that only 20 to 40 per cent by mass of the meas-
ured PM10 values have particles in the range 2.5
to 10 μm. Nowadays airborne dust consists mainly
of PM2.5 fine dust particles (fine particles in the
stricter sense), which are imperceptible to the
naked eye. An air mass carrying fine particles
can be recognised indirectly by the effect of light
scattering as a slight “blue haze”, without the re-
stricted visibility caused by the presence of mist
droplets, such as occurs with smog in the winter.

However, there have not only been changes in
the distribution of the dust according to its size.
Over the years statutory requirements regarding
air quality have also been adapted in response to
new findings and pollution scenarios. The thresh-
old limit of 150 micrograms of dust per cubic
metre of air (μg/m3) for all suspended dust parti-
cles that was introduced by the European Union
in 1980 was much higher than the current level
(see box, page 17). 

From coarse to fine

Dust is a classic example of the ubiquitous pollu-
tants that were largely responsible for so-called
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FINE DUST PARTICLES: A CONTINUING
CHALLENGE IN THE EFFORTS TO MANAGE 
AIR QUALITY
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winter smog until the 1990s. This type of smog –
a combination of “smoke” and “fog” – consisted
of airborne pollutants in the form of high con-
centrations of dust and gas (dust, sulphur oxides,
carbon dioxide, nitrogen oxides). A catastrophic
smog in London during the winter of 1952 led to
more than 4,000 deaths. Until the 1980s winter
smog was one of the main environmental pro-
blems in the larger cities of West Germany and
in the heavy industrial regions of the rivers Ruhr
and Saar, and in Central and Eastern Germany
until 1992. 

The emissions responsible for this winter smog
were mainly the result of the combustion of var-
ious fuels, frequently of low grade materials: a
low carbon content, resulting in a poor calorific
value and a high proportion of ash, all contribute
to produce a low thermal output at release of
high levels of dust. In particular, burning the
type of coal known as refuse or inerts, which has
a high ash and sulphur content and was fre-
quently distributed by the mining industry as
payment in kind (allowance-in-kind-coal), generat-
ing high levels of sulphur dioxide and dust pollu-
tion. These built up when the atmospheric condi-
tions hindered the air exchange that normally

takes place replacing polluted stale air with fresh
air. The combustion of vast stocks of lignite and
its use by the chemical industry as well were the
main cause of dust pollution.

Reducing emissions – clean air as the
objective

As the result of a successful clean air policy – sev-
enties’ slogan “Blue sky over the Ruhr!” –, skies
are in Germany nowadays everywhere bluer, and
not just over the Ruhr. However, it has been a
long process, accompanied by intensifying the
energy conversion efficiency resulting in lower
energy demand. The pollution limits specified by
the First General Administrative Provision to the
Federal Air Pollution and Immission Control Act –
Technical Instructions on Air Pollution Prevention
= “TA Luft“) could still be met in the 1970 by
building sufficiently high stacks, together with
the right choice of fuel and low-performance fil-
tering of exhaust gases. Ten years later this “tall
chimney policy” proved to be inadequate, when
it was realised that pollutants were being distrib-
uted over a wide area and causing extensive
damage, for example leading to the acidification
of lakes in Scandinavia. The Large Combustion
Plant Ordinance (13th Ordinance for the Imple-
mentation of the Federal Air Pollution and Im-
mission Control Act) and the “TA Luft” Instruc-
tion of 1986 introduced strict emission reduction
levels for the particulate matter (PM) emitted by
both new and old industrial plants and their in-
stallations. Since then the prescribed degree of
efficiency of dust separators has been determined
according to the latest – “best” – available tech-
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Previous and current permitted pollution
limits (threshold limits)

Up to 31 December 2004 the valid threshold
limit for all kinds of air-disperged dust was 150
micrograms of total suspended dust particles
per cubic metre of air (μg/m3), defined as an-
nual mean. The new EU law (Directive
1999/30/EC, adopted in German right in the
22nd Ordinance to the Federal Air Pollution
Control Act, 11 September 2002) prescribes an
annual mean value of 40 μg/m3 for the PM10
fraction. In addition to this, a daily (24 hours)
average of 50 μg/m3 may be exceeded on no
more than 35 days in a year. 

The previous threshold limits for total sus-
pended particulate matter and the current
ones for fine particles are not directly compa-
rable because these fine particles only account
for a certain proportion of total suspended
dust particles. Another difference is that the
previous limit was based on a larger area than
the new figure. As a result of the Directive
1999/30/EC, the pollution limits in general
were considerably tightened: by a factor of
around five in the case of the new annual
mean, and for the new 24-hours average by as
much as six times.

Image of fly ash particle consisting of iron oxide with carbon
black deposits, obtained with a scanning electron microscope.
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nology (BAT). Whereas prior to the early 1980s
dust precipitators or bottom-of-line electro-filters
for collecting coarse dust were sufficient, nowa-
days scrubbers and fibrous filters, or multi-stage,
highly efficient electro-filters are required in or-
der to comply with the strict requirements of the
“TA Luft 2002” and the 2004 Large Combustion
Plants Directive. With the introduction of these
new filtration systems the emphasis in the spec-
trum of particle sizes for dust emissions moved
into the PM10 fraction range. As a result the lim-
ited quantities of residual dust still being emitted
can definitely be classified as “fine particulate
matter” or “fine dust”.

The use of more efficient flue gas cleaning meth-
ods, combined with a reduction in the large-vol-
ume high-emitting production that created high
levels of PM, for example in heavy industries, led
to a significant reduction in PM emissions, but
this was timely accompanied by a considerable
increase in the emissions from road traffic. This
shift of emphasis and the increase in the volume
of traffic led the European Community to intro-
duce stricter emission standards for all vehicles
and arts of drive-train in a number of stages, be-
ginning in 1985. These have to be complied with
by all new vehicles registered after this regula-
tion came into force. Compared with stationary
installations such as power plants, vehicles do not
have to be continually adapted in response to ad-
vances in technology. Given that the average ve-
hicle has a life of more than ten years, it will take
a considerable time before compliance with
stricter limits can actually contribute to improved
air quality. The period allowed by law for conver-
sions or retro-fitting, around five years, is consid-
erably shorter for those industrial installations
subject to authorisation. At present traffic is re-
sponsible for around one third of all fine parti-
cles matter emissions, and 60 per cent of this de-
rives from diesel exhaust gases. It is difficult to
determine the remaining 40 per cent of the emis-
sions caused by traffic (from the abrasion of
brake pads and tyres and from resuspended dust
stirred up in the streets). The assessment of these
dust emission component levels is afflicted with a
high level of uncertainty.  

How dangerous are fine dust particles?

The harmful effects of dust, and especially that of
fine particulate matter, on human health have
been known since the middle of the 20th century.
At that time attention focused on those relatively
coarse particles which hinder the lungs function-
ing correctly. In high concentrations these forms

of dust can produce high mortality rates. Unlike
the coarser particulate matter, fine particles pen-
etrate deeper into the lungs, where it can cause
inflammation. Apart from diseases of the respira-
tory tract and impaired pulmonary functions,
long-term exposure can also cause cardio-vascular
diseases. There are also indications that it can
have a carcinogenic effect. Even short-term expo-
sure to high concentrations can be damaging to
health. 

There is no lower threshold for the harmful ef-
fects of fine particulate matter. In contrast to
many other environmentally hazardous sub-
stances, it is not possible to specify any concen-
tration levels that do not present a health risk.
This means that even the smallest concentration
of fine particles can shorten life expectancy. Al-
though a working group from the World Health
Organisation (WHO) [19] established that no life-
shortening effects from PM2.5 have so far been
observed at concentrations in the ambient air of
10 μg/m3, it also pointed out that such effects
could not be ruled out.

An important basis for assessing the potential
carcinogenic effects of fine dust particles has
been provided by the report prepared by the
American Cancer Society (ACS), revealing that in-
creased concentrations of PM2.5 lead to a greater
risk of lung cancer [20]. However, caution should
be exercised when interpreting this data because
the increased risk cannot be proven in all social
groups. An evaluation of this study revealed that,
on a yearly average, an increased concentration
of 10 μg/m3 PM2.5 corresponds to a reduced life
expectancy of 0.7 years in the general popula-
tion. Therefore the annual mean concentration of
up to 30 μg/m3 PM2.5 currently being registered
in inner cities would correspond to a statistical
reduction in life expectancy by some two years.

By way of comparison, the Federal Statistical Of-
fice reported that some 800,000 Germans died at
an average age of around 76 in 2004. They in-
cluded around 5,600 road deaths (motorized and
non-motorized road users) with an average age of
around 44. Thus, the latter group died on aver-
age 32 years earlier than the others and account-
ed for 0.7 per cent of the overall total of 800,000
deaths. If the latter figure is equivalent to 100
per cent, the average reduction in life expectancy
from road deaths is 32 x 0.7/100 years, i.e. about
3 months.

In addition to man-made emissions (anthro-
pogenic emissions) from sources such as traffic,
house fires and industry, the environment is also
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subject to pollution by fine particulate matter
from natural sources, but the amount in question
differs within Germany and cannot be accurately
quantified. At a rough estimate the average fig-
ure is 8 μg/m3 PM2.5. This means, in terms of the
current specified limits for PM10, after deducting
natural contamination, a reduction in life ex-
pectancy from anthropogenic sources by approxi-
mately one year. The latest report from the WHO
[19] recommends that, in the long term, annual
average concentrations should not exceed 10
μg/m3 PM2.5. In view of the short term effects the
WHO advises that the daily average of 50 μg/m3

PM10 should never be exceeded.

Ultrafine particles and nanoparticles

Particles with a diameter of less than 0.1 μm (100
nanometres [nm]) are referred to as ultrafine
dust. Fine particulate matter of less than 100 nm
in diameter are referred to colloquially as nano
particles. Nanotechnology is the name given to a
promising technology of attracting and increas-
ing interest, and refers to the manufacture, exam-
ination and application of functional structures
measuring less than 100 nm. Normal measure-
ment methods are inadequate for determining
the very small mass of these particles in the air,
and consequently they are characterised in terms
of their quantity per cubic metre air (l/m3). Ultra-
fine dust particles can find their way into the
smallest branches of the lungs and even into the
blood stream. Toxicological studies have pointed
out the potential health hazard presented by ul-
trafine dust particles. As yet there is insufficient
epidemiological data in order to be able to de-
duce any quantitative relationship between cause
and effect. 

Little is known about the effects of nanoparticles
on health. Investigations into cell cultures con-
ducted in vitro (i.e. carried out on cells in a test
tube) indicate that ultrafine particles induce in-
flammatory reactions or exacerbate existing in-
flammation. Similar effects have been demon-
strated in experiments on animals, although
there may be differences between one species of
animal and another. It is difficult to generalise
because of the variability of the chemical nature,
surface properties and the size of the nanoparti-
cles, as well as the possibilities for the adsorption
of pollutants such as polycyclic aromatic hydro-
carbons and dioxin-type compounds, and the var-
ious modes of assimilation and action with re-
gard to living organisms or cells. To the opinion
of the Federal Environment Agency the potential
risks to human health presented by the contin-

ued development of nanotechnology are deserv-
ing of more attention.

Carcinogenic properties of substances
contained in particulate matter 

It has not been conclusively shown whether fine
particulate matter (PM) itself can cause cancer or
whether existing findings reveal that individual
carcinogenic materials are contained in the dust
particles. However, there is no disputing the fact
that diesel exhaust particles (soot) is a potential
carcinogen. So far no separate pollution limits for
soot have been specified because the presence of
carcinogenic properties in other substances con-
tained in the diesel exhaust particles, especially
those of a natural origin, cannot be scientifically
excluded. In this respect measures to reduce PM
pollution should not concentrate exclusively on
diesel soot. 

Dust, in our sense particulate matter, can also
contain heavy metals and metalloids, some of
them with carcinogenic potential. They not only
enter the human body directly from the air but
can also find their way into the soil and into
rivers and lakes, and from there into the food
chain. Therefore a reduction in the assimilation
of pollutants via these routes forms the subject of
the Maximum Doses’ Ordinance and of other
similar instruments (for commercial foodstuffs)
such as the Drinking Water Ordinance and gen-
eral recommendations regarding consumption,
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Image of a diesel exhaust particle taken by scanning electron
microscope.
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especially nutrition. The consumer protection
area is regulated separately. The amounts of
some of these heavy metals and metalloids (ar-
senic, cadmium, nickel and mercury) and poly-
cyclic aromatic hydrocarbons will in future also
be restricted by the imposition of target levels un-
der the terms of the 22nd Ordinance of the Feder-
al Air Pollution and Immission Control Act; here
the last European directive to air pollution con-
trol, i.e. the 4th Daughter Directive to the Frame-
work one, is on the way to be adopted in Ger-
man right.

Fine particulate matter – not only a
German problem

Since the EU air quality standards came into
force air pollution by fine particulate matter
(PM10) in Germany has been the subject of wide-
spread discussions, and for good reasons since, in
many cities, the concentrations of fine particles
have exceeded the permitted daily 24h-mean on
more than 35 days (see Fig. 4). Looking beyond
Germany it is apparent that this is a common
problem elsewhere in Europe and in other coun-
tries of the northern hemisphere. The PM10 an-
nual mean readings of around 20 μg/m3 in Ger-
many, Europe, the USA and Japan, as obtained at
all measuring stations, are at similar levels. Fig-
ure 3 is a graph showing an example from Ger-

many. The annual threshold limit value of 40
μg/m3 is being maintained at 90 per cent of the
measuring stations. This limit is being exceeded
in several large cities and conurbations in Ger-
many. Concentrations of between 40 and 50
μg/m3 occur in cities such as Berlin, Hanover, Mu-
nich and Stuttgart.

Pollution levels are significantly higher in south-
ern European cities, for example in Athens and
Rome, where average annual levels are far in ex-
cess of 50 μg/m3. Here too, as in Germany, local
pollution is mainly due to the high volumes of
traffic. Other factors include aridity, a lack of air
movement and the transportation of dust par-
ticles (for example secondary ones and dust from
deserts) from more distant regions. On occasion
these factors increase the pollution levels substan-
tially. This is borne out by the fact that the 24-h
daily limit value of 50 μg/m3 is being exceeded
on 100 days in the year in the cities of southern
Europe. In a number of countries of eastern Eur-
ope, where power stations and industrial plants
are in need of overhaul, they are responsible for
a high level of pollution by fine dust particles,
with annual mean values in excess of 50 μg/m3.

The PM10 situation is less critical in Northern Eu-
rope and the British Isles. Average annual levels of
around and below 20 μg/m3 (Copenhagen 20
μg/m3, Stockholm and London 17 μg/m3) are typi-
cal to the region. Here as a rule there is a lower
frequency of the PM10 daily limit exceedences,
which is attributable to more favourable weather
conditions – fewer temperature inversions,
stronger winds and more frequent precipitation.

In Europe and the USA the provision of stricter
emission standards for vehicles, mobile machin-
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PM10 immissions in Germany 1997–2004
(Basis: 1 hour mean as obtained by federal states and UBA)
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Figure 3: PM10 immissions in Germany (1997–2004) Figure 4: Cases in which the 24-h daily mean limit in
Germany is exceeded (2005)
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ery and industrial plants, along with the develop-
ment and introduction of fuels containing lower
levels of components forming air pollutants, is
the dominant feature of the measures already in-
troduced and of those awaiting introduction. By
planning their own measures many European
countries also intend to reduce the volume of
traffic by offering improved public transport facil-
ities.

Achieving the threshold limits – but how?

At first glance there would appear to be a rather
simple connection between the solid and gaseous
pollutants (emissions of fine PM and its precur-
sors) released into the air and the actual concen-
tration of air pollutants that occurs (fine PM im-
missions): The more emissions, the higher immis-
sion levels. Fine PM is mainly produced by traffic,
industry, domestic sources, trade and small busi-
ness and agriculture as well, and the more they
emit, the higher the concentrations of pollutants.
If it is apparent that the concentrations of pollu-
tants will exceed the permitted levels the
authorities responsible, mainly the Laender and
their administrative districts, with the involve-
ment of towns and cities and the counties, are re-
quired to draw up plans or programmes to main-
tain air quality prescribed by law, which should,
first of all, identify the main sources of air pollu-
tion. The responsible authorities must implement
measures aimed at these polluter groups, in ac-
cordance with their share of the amount of pollu-
tion produced.

However, in practice, in the case of the pollutant
PM10, local authorities find it difficult to ensure
that the specified limits are adhered to by simply
relying on the polluter pays principle, because
the contribution from sources outside the region,
including some a considerable distance away, can
produce concentrations of fine dust more or less
equivalent to what is emitted locally. This is due
to the following factors: 

� In the absence of rain or snow, fine PM can be
suspended in the air for several days before
falling to the ground. During this period the
wind can carry the fine particles over dis-
tances of several hundred kilometres. Even in
heavily polluted street canyons in large cities,
lined by high buildings, sources located out-
side the city are responsible for half of the
concentrations of PM10 [21, 22].

� Some exhaust gases, such as sulphur dioxide,
nitrogen oxides and ammonia, react with one

another in the air and are then transformed
into secondary PM. At least half of the re-
gional background pollution by PM10 is ac-
counted for by this secondary PM [21, 22],
with the result that, along with those respon-
sible for emitting these precursor gases, an
even greater number of sources are contribut-
ing to the pollution. 

In such a complex situation dispersion models
have to be used to identify the most effective
abatement measures. These computer programs
make it possible to calculate how airborne pollu-
tants may dissipate and undergo chemical
changes under typical meteorological conditions.
The resulting reduction in PM10 concentration for
each potential abatement can then be estimated.

Using dispersion models and, independently of
them, through statistical evaluations of the
measured chemical composition of the fine PM
as well, in most air quality management plans it
was possible to identify road traffic as the group
causing the most pollution. Consequently the ma-
jority of measures to reduce emissions, such as
transit ban for heavy duty lorries and setting up
environmental protection “low emission” zones,
are applied to this group of polluters [23, 24]. An
analysis of the contributors to pollution along a
street with heavy traffic in the centre of Berlin re-
vealed that road traffic alone is responsible for
half the concentration of the PM10 immission.
And of this pollution half originates from the
traffic in the street itself, with the remainder be-
ing attributable to traffic elsewhere in the city
and in the surrounding region [21]. Road traffic
is not only responsible for primary emissions of
dust but, due to the nitrogen oxides emissions of
vehicles, it also contributes substantially to form-
ing of secondary PM. If in Berlin, for example,
only vehicles with a particulate matter limit of 50
mg/km (EURO-3 passenger cars) were registered,
on streets with heavy traffic the number of 24-h
limit value exceedences could be reduced from
77 to about 20 [24]. To enable such local
measures to be implemented, in May 2006 the
German cabinet approved an ordinance for mark-
ing low-emission vehicles (35th Ordinance, Octo-
ber 10th, 2006).

On its own, a reduction in particulate matter
emissions in vehicle exhaust gases would not be
sufficient to achieve adherence to the PM10 limit
values on heavily frequented downtown roads. As
around half of the PM10 immissions caused by
traffic on city roads will not be emitted from the
exhaust pipe but originated from wear on tyres
and brake pads, and from the way that dust in
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the street is resuspended. There are no known
technical measures for effectively reducing such
emissions. A number of field trials have been
conducted but they failed to confirm that wet-
cleaning of the roads would reduce the PM10
level [24]. A smoother traffic flow does achieve a
minimal lowering of the emissions of resuspend-
ed particles, leading to a reduction of up to 1
μg/m3 in the concentrations of PM10 at the road-
side [24], and where this is not sufficient a gener-
al reduction in the volume of traffic should be
taken in account. Apart from additional local pol-
lution in the streets it is also essential to achieve
substantial reductions in the PM10 background
pollution.

Regional background pollution consists in par-
ticular of fine particles from the fraction of PM2.5
[22]. Therefore, in order to minimise background
PM pollution it is necessary to reduce primary
PM2.5 emissions. These mainly derive from the
combustion of diesel fuel in engines without parti-
cle filters and from wood and coal burnt in fur-
naces without particulate matter separators. De-
spite their relatively small numbers, wood-fired
stoves in households and as used by small con-
sumers (fireplaces, ovens, boilers) currently ac-
count for about 20 per cent of all German PM2.5
emissions, a level equivalent to that produced by
the exhaust gases from road vehicles. In view of
rising oil prices and the development of renewable

energy for climate protection purposes we can ex-
pect to see a continued increase in the numbers of
wood-fired furnaces. It is important to achieve sub-
stantial reductions in the emissions from small
wood-fired furnaces because they produce fine
particulate pollution, and this is the purpose of
the amendment by the federal authorities to the
ordinance on small and medium-sized furnaces.

To lower background pollution it is also necessary
to reduce emissions of precursor gases that form
secondary PM pollution across Europe, especially
nitrogen oxides and ammonia. In Germany
around half of all emissions of nitrogen oxide are
produced by road traffic, while some 95 per cent
of the ammonia emissions come from agriculture.
Road traffic is not responsible for any ammonia
emissions.

Once implementation takes place of the national
and European measures which have already been
passed, such as the amended “TA Luft” and the Or-
dinance on Large Combustion Plants (so-called
Current Legislation or CLE Scenario), emissions of
many airborne pollutants in Germany will steadily
decline over the next 14 years (see Table 2). Based
on the adoption of the CLE Scenario, the UBA cal-
culated the expected PM pollution for the years
2010 and 2020 using a dispersion model [25].
Table 3 shows the range of PM10 and PM2.5 val-
ues. These calculation models only allow for limit-
ed spatial resolution. They reproduce the air pollu-
tion in general in larger areas, for example in
conurbations, but not at local sites of concentrated
pollution such as roads with high traffic densities.

According to the dispersion model, PM10 annual
mean concentrations of around 30 μg/m3 in conur-
bations are still indicated for the year 2010, corre-
sponding in an empirical context to the current
permitted exceedences’ number of 35 occasions
on which the 24-h daily mean limit value may be
exceeded. However, because urban background
pollution at local sites with high concentrations of
pollution only accounts for between 40 and 60 per
cent of the total pollution, it can be assumed that
even by 2010 it will still not be possible to adhere
everywhere to the permitted 35 exceedences. Ad-
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Table 2: Changes in German emissions according to the CLE scenario
(in kilotonnes p.a.)

Year NOx NMVOC SO2 NH3 CO PM2.5 PM10

2000 1657 1522 641 638 4768 167 255

2010 1182 1057 450 624 4245 133 219

2020 906 867 426 606 4000 117 204

Retroffiting a diesel-engined car: Particulate filters can be
added afterwards

Ph
ot

o:
 B

M
U 

/ 
Ru

pe
rt

 O
be

rh
äu

se
r



ditional, nationwide measures would be needed to
achieve this. In its communication Thematic Strat-
egy on Air Pollution within the Clean Air for Eu-
rope Programme the European Commission calls
for a further reduction in German emissions of pri-
mary PM and precursor gases as well by an aver-
age of 20 per cent compared with the CLE Sce-
nario for 2020 in order to improve air quality suffi-
ciently to enable the target to be met [26].

What about the future progress?

Because of the health hazards of PM2.5 the Euro-
pean Commission has proposed the introduction
of air quality standards for particulate matter of
this size [26, 27]. In addition to the limit values for

PM10 it suggests stipulating an annual mean value
of 25 μg/m3 for particles with a size of PM2.5 capa-
ble of entering the lungs. This figure corresponds
to a PM10 concentration of 30 to 40 μg/m3, mak-
ing it no stricter that the current limit for the
PM10 fraction. It is therefore questionable whether
adherence to such limits on emissions for PM2.5 is
a suitable way of achieving further reductions in
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Table 3: Concentration range for the annual
mean readings for particulate matter in
Germany, in accordance with the CLE
scenario

(concentration ranges μg/m3)

Year PM10 PM2.5

2000 12 – 35 7 – 25

2010 8 – 28 7 – 20

2020 8 – 25 5 – 18

What is being done elsewhere?

Limit values for the PM2.5 fraction have al-
ready been specified in the USA (see Table 4).
These are currently undergoing scrutiny and
this process should be completed by the au-
tumn of 2006. The U.S. Environmental Protec-
tion Agency is planning even stricter limits on
PM2.5 [28]. The current annual mean limit
value is to be reduced from 15 μg/m3 to be-
tween 14 and 12 μg/m3, and the daily limit of
65 μg/m3 to between 40 and 35 μg/m3. In addi-
tion to stricter limits for PM2.5 the Environ-
mental Protection Agency is planning to intro-
duce an indicator for the coarser dust frac-
tions, which are nevertheless still capable of
entering the lungs. This is intended to express
the concentration of the particulate matter
fraction between 2.5 and 10 μm. For this indi-
cator a limit of between 50 and 70 μg/m3 with
reference to the daily average is under discus-
sion. 

Table 4: International limit values for particulate matter (PM)

PM10 limit values internationally

Country PM10 limit value Limit value in relation to time
EU 40 μg/m3

50 μg/m3

Annual mean value

24-h mean, max. 35 exceedences allowed

Switzerland 20 μg/m3

50 μg/m3

Annual mean value

24-h mean period, 1 overrun allowed

USA 50 μg/m3

150 μg/m3

Annual mean value

24-h mean, max. 1 overrun allowed in a year

California 20 μg/m3

50 μg/m3

Annual mean value

24-h mean 

Japan 100 μg/m3

200 μg/m3

24-h mean 

1-h mean

PM2.5 limit values (in international context)
USA 15 μg/m3

65 μg/m3

Annual mean value

24-hr average (98 % of value of daily average for one year, aver-
aged out over 3 years)

California 12 μg/m3 Annual mean value

EU 
under discussion

25 μg/m3 Annual mean value



emissions, beyond what is already necessary. Be-
cause the PM2.5 faction is a component of the
PM10, any measures that reduce PM10 emissions
as a whole will also affect the smaller faction.

The European Commission has also proposed a
20 per cent reduction by 2020 in the current
background PM2.5 concentration in those urban
areas that are not seriously affected by emissions
produced by traffic or industry. This would re-
quire not only measures at a local level but also a
reduction in emissions of PM and its precursors
over a wide area. The Environment Council of
the European Community expressed majority ap-
proval for this proposal in June 2006. 

In support of this objective both the European
Commission and the United Nations Economic
Commission for Europe (UN-ECE, members com-
prise the USA, Canada and all the countries of Eu-
rope), are considering limiting emissions of PM by
their member countries through the imposition of
national ceilings on emissions, which already exist
for the main precursor substances of PM (sulphur
dioxide, nitrogen oxides and ammonia). Substan-
tial reductions in precursor substances must be
achieved in order to meet pollution reduction tar-
gets in urban background areas as proposed by
the European Commission. No concrete proposals
on new maximum national emission levels for PM
and its precursor substances can be expected be-
fore 2007. In this respect it is doubtful whether a
decision can be reached at the present time on a
20 per cent reduction of urban background con-
centrations within the framework provided by leg-
islation at a European level.
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Chemicals are used in the manufacture of count-
less items, including furniture, toys, washing and
cleaning products, cosmetics and rainwear. Such
products are with us all our lives. Unfortunately
some chemicals have undesirable effects, trigger-
ing allergies, or causing cancer, genetic damage
or deformities in unborn children. Laws have
therefore been passed stipulating that the effects
of new chemicals on human beings and the envi-
ronment must be investigated before they can be
launched on the European market. These investi-
gations are generally conducted by the manufac-
turers. The findings are then evaluated by regula-
tory bodies such as the Federal Environment
Agency (UBA). These authorities may even go so
far as to recommend to the government that cer-
tain applications of these products should be
banned. The question arises: how can the com-
plex assessment procedure be made clearer? And
are there quicker and more efficient ways of en-
suring that the thousands of chemicals that have
not been tested to determine their risks actually
represent a hazard and should be subject to con-
trols?

Not only industry data is included in a chemical
substance risk assessment. The UBA itself con-
ducts measurements and investigates whether
the approved substances are genuinely safe. The
assessment of substances began more than 25
years ago, starting with industrial chemicals.
Since then pesticides, medicines and biocides
have also been included. What are the implica-
tions of these assessments for humans and the
environment? Does it mean that fewer environ-
mentally hazardous chemical substances and
products will be developed in the future, or are
new hazards emerging? For example, it appears
that nanotechnology products will require their
own form of assessment using a different set of
criteria. There will also be changes in the way
that environmental assessments are carried out.
Integrated risk assessment in the form of the
close interlinking of environmental and health
aspects, and sustainable chemistry that protect
resources and do not pollute the environment or
represent a hazard to human health are no
longer just empty words. 

BELIEVING 

According to current EU chemical legislation,
when the authorities are assessing industrial
chemicals proof must be shown of the risks they
pose to the environment or to humans. Manufac-
turers and importers supply data about substance
properties and exposure for the purposes of risk
assessment. So far the registration procedure only
applies to so-called new substances, those first in-
troduced onto the European market since 1981,
of which there have been some 3,700 so far. One
of the main features of this registration process is
that the applicant must submit to the authorities
a standardised set of data about the safety, envi-
ronmental and health properties of the sub-
stances. However, this does not represent a gen-
uine pre-marketing control system, linking the
commercial viability of the substances with their
proven safety. 

The information available about existing sub-
stances is very limited: there are some 100,000
existing chemicals on the market, of which
30,000 are of economic significance, and little is
known about their effects and side effects. Al-
though a programme has been established under
the EU Existing Substance Regulation for the test-
ing and assessment of existing substances, the re-
sults have been meagre. A total of 76 existing
substances were “conclusively” assessed, and risk
minimisation strategies were recommended for
11 of them.  

This could not be allowed to continue. The Euro-
pean Union (EU) is therefore currently engaged
in negotiations on a new chemicals legislation.
The proposed regulation is entitled REACH, en-
compasses several hundred pages and includes
140 articles and 17 appendices. The acronym
REACH (Registration, Evaluation and Authorisa-
tion of Chemicals) represents a paradigm change
in European chemicals policy. REACH is intended
to introduce a modern and transparent chemicals
management system, transferring responsibility
for the assessment and for furnishing proofs
about the safety of their products onto the manu-
facturers [29]. 
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BELIEVING, MEASURING, ASSESSING,
ANTICIPATING: THE LONG ROAD TO 
CHEMICAL SAFETY



The responsibility of manufacturers 
and users

At the heart of the new chemicals policy is a shift
of the so-called burden of proof, which is referred
to here as the Disclosure Obligation. In future it
will not be the task of the authorities or con-
sumers to prove the hazardous nature of prod-
ucts. Instead companies will be required to fur-
nish evidence of the safety of the substances
which they manufacture or import into the EU.
In practice this means: when registrating a sub-
stance the manufacturers themselves have to pre-
pare a registration dossier and carry out their
own risk assessments. The onus is on them to
provide proof that the measures they have under-
taken are sufficient to protect human health and
the environment. 

Thus the new chemicals policy will in future be
based on the responsibility of the industry itself,
which will not, as is normally the case, have to
deal with the full range of official control mecha-
nisms. Companies obviously want to market their
chemicals, but how can they be prevented from
misinterpreting their data? And how can the in-
dustry safeguard the quality of its registration
dossiers in a credible way? It is questionable
whether all businesses have sufficient expert
knowledge at their disposal to be able to conduct
the prescribed risk assessment of their chemicals
and, in special cases, of their products too.  

The new European Chemicals Agency based in
Helsinki will examine the registration dossiers to
ensure that they are complete and plausible. Sub-
sequently national agencies such as the UBA will
conduct risk assessments for selected substances.
The aim is not just to examine individual regis-

tration dossiers but also to establish an inherent
control mechanism. This should enable compa-
nies to submit registration dossiers that are com-
plete, can stand up to spot checks and above all
are an adequate means of confirming and ensur-
ing safe use of the substances. It remains to be
seen whether these mechanisms will suffice or
whether additional quality assurance systems are
needed. 

Institut für Energie- und Umweltforschung Hei-
delberg GmbH (ifeu, the Heidelberg Institute for
Energy and Environmental Research) was com-
missioned by the UBA to prepare a proposal for
an institutionalised quality assurance system
based on both internal and external quality as-
surance measures. The ifeu has accordingly pro-
posed that companies should appoint a certified
product safety officer to supervise all risk assess-
ments. Moreover, to avoid any gaps in the data,
rules should be drawn up to ensure the exchange
of information in the supply chain of a product.
A further proposal by ifeu is for the establish-
ment of a commission of experts, comprising rep-
resentatives of industry, authorities and science,
to ensure that external quality controls are car-
ried out, i.e. from outside the company. This com-
mission would carry out spot checks on the
dossiers to determine their quality, prior to evalu-
ation by the authorities. 

Imbalances in the self-assessment process

The importance of controls and systematic quali-
ty assurance can be demonstrated using the Ger-
man Water Law as an example. Because the
chemicals from industrial plants can find their
way into lakes and watercourses, manufacturers
and plant operators are required to examine and
classify any substances in terms of the hazard
they represent to water, if these are not subject
to the administrative regulation on water-haz-
ardous substances (VwVwS) in accordance with
§ 19g WHG. The UBA publishes the results of this
classification on the internet. Plant operators
must conform to safety regulations of varying de-
grees of strictness depending on the category of
risk posed to water. Thus the transfer of responsi-
bility to industry that is envisaged by REACH al-
ready exists, on the basis of German Water Law.
In the past substances were classified by a body
known as the Assessment Committee for Water-
Endangering Substances (KBwS), which came
within the scope of the Federal Environment
Ministry. Since 1999 industry has been able to as-
sume responsibility for this task itself.
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Many chemical substances have been on the market for
decades. Little is known about their effects and side effects.
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Already much of the documentation submitted
with the applications does not satisfy the UBA
and its requirements concerning the identity of
the substances and the consistency of the applica-
tions for classification. The examinations of self-
assessments also reveal that extensive quality as-
surance is needed in order to eliminate any
doubts about the self-assessment. 

MEASURING 

Experience has shown that trust is good but that
an examination of the reasoning underpinning
this trust is also important. The UBA has its own
measuring facilities, enabling it to conduct selec-
tive investigations into the data about substances
in the environment and in humans, and to un-
dertake new examinations. This may take place,
for example, if scientific investigations query the
environmental safety and threats to human
health of a substance that has already been intro-
duced commercially. 

The Artifical Pond and Stream System (FSA) is one
of the main laboratories available to the UBA and
can reproduce the behaviour of various sub-
stances in streams, rivers and lakes, along with
the biotic communities that inhabit them [30].
These investigations of substances are much
more thorough than conventional laboratory
studies, enabling the FSA to examine the prob-
lems in close detail. 

The federal authorities’ German Environmental
Specimen Bank (ESB) and the Environmental Sur-

vey provide useful information about increasing
or decreasing concentrations of substances in the
environment and in human tissues. The ESB is in-
valuable because of its function as an archive. For
over twenty years representative samples of typi-
cal eco-systems (for example from the soil, sedi-
ment, the living environment) and human sam-
ples (such as blood and urine) have been collect-
ed, examined to determine the extent of their
contamination with pollutants, and stored in the
archive. New findings and modern methods also
enable pollution from previous years and decades
to be studied, thereby enabling the compilation
of time series showing the development of the
pollution. 

Since the mid-1980s the UBA has been carrying
out nationwide environmental surveys at inter-
vals of several years. These studies investigate the
contamination of the population with pollutants
in a representative way using human samples
and samples from the immediate vicinity of the
participants in the study (for example drinking
water and the air in enclosed spaces). In this way
the pattern of contamination can be followed
over an extended period and, if required, politi-
cally necessary, restrictive measures can be pre-
pared. 

Irgarol in surface waters 

Irgarol is an antifouling agent in the paint used
on boats and has been used increasingly as a sub-
stitute for tributyltin compound (TBT) since the
mid-1980s. Its presence can be detected in par-
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A giant open-air laboratory: external view of the Artifical Pond and Stream System. The effects of chemicals on the environment
are simulated using troughs and ponds. 
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ticular in marine environments and not only is it
extremely toxic to algae but it is also suspected of
interfering with the hormonal system of various
organisms in the environment. Here, as in so
many other cases, the question arises: is a substi-
tute that is supposed to offer an improvement
not just as much of a problem as the substance it
is intended to replace. 

UBA researchers have analysed the environmen-
tal risks posed by irgarol. Firstly they investigated
whether lakes and watercourses in Berlin, Bran-
denburg and Mecklenburg-Vorpommern con-
tained traces of this biocide agent in the water or
the sediment. Samples were mainly obtained
from yacht marinas and landing stages. At all
these locations UBA experts found residues of ir-
garol and products resulting from its decomposi-
tion, which are also toxic to algae. 

The considerable risks to the environment posed
by irgarol were confirmed by investigations car-
ried out in the research ponds of the Artificial
Stream and Pond System, where a single dose of
irgarol was shown to have a serious and harmful
impact on plant life. For the first time, in experi-
ments using the freshwater pulmonate mollusc
Radix balthica, UBA scientists, together with col-
leagues from the University of Frankfurt am Main
and the LimnoMar Institute in Hamburg, were
able to demonstrate that irgarol may affect oe-
strogen levels: their experiments revealed that
male snails were feminised. The revelation by the
UBA that this hormone-like effect occurs in sur-
facewater in such concentrations provides a clear
warning against the use of irgarol as an anti-foul-
ing agent on commercial vessels and leisure
craft. One particular problem revealed by the
sample is that leaching of irgarol from boats’
hulls suggests that the resulting pollution may be

permanent. In 2006 the EU will commence a risk
assessment of this biocidal agent, incorporating
the findings obtained from research by the UBA. 

Inherited from the GDR – hexachlorcyclo-
hexane (HCH) in fish from the Elbe 

Since 1995 the national Environmental Specimen
Bank (ESB) operated by the UBA has been catch-
ing bream in late summer in the River Elbe and
its tributaries, the Saale and Mulde, in order to
store samples and conduct analyses of pollutants.
Samples taken in recent years reveal a significant
decline in the amount of heavy metals and chlo-
rinated hydrocarbons (see Fig. below). This is
mainly a consequence of the reduction in the
amount of pollutants being released into these
rivers, of restoration work and of the closing of
factories. 

In past years flooding in the Elbe catchment area
also led to increased contamination in the fish,
but this generally reverted to pre-flood levels
within a year. It therefore came as no surprise
that the contaminating residues in the fish sam-
ples rose again quite significantly following the
Elbe floods of August 2002. However, not all the
chlorinated hydrocarbon levels in the samples
subsequently declined. For example, levels of 
α-HCH and β-HCH by-products from the produc-
tion of the insecticide lindane, did not decline, in
fact they continued to increase, to levels that
have never before been registered in freshwater
fish in Germany. Why was this? In the mid-1970s
there was wide-scale use by the German Democ-
ratic Republic (GDR) of lindane as an insecticide.
Lindane was manufactured in the area around
Bitterfeld and waste products from this produc-
tion process were deposited in the immediate
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vicinity, in some cases in the soil alongside rivers.
The flooding in 2002 caused the pollutants to
find their way into the eco-systems of the Elbe
and Mulde, and researchers later found them in
the fish stored at the Environmental Specimen
Bank. 

The West’s burden – perfluorooctane
sulphonate (PFOS) 

Whereas the negative effects of lindane have
been known for a long time, increased public dis-
cussion of modern perfluorinated chemicals is a
recent development, and these chemicals can al-
so be found in the environment. They are in
everyday use on account of their excellent im-
pregnating properties or as dirt- and water-resist-
ant coatings: in textiles, carpets, upholstery and
packaging. In its May 2005 issue the magazine
“Ökotest” reported on perfluoro-octanoic acid
(PFOA) residues in Gore-tex® jackets and impreg-
nating sprays. 

The UBA examined human blood samples from
the Environmental Specimen Bank for the pres-
ence of perfluorinated compounds, with worry-
ing results: there can be no doubt that these
chemicals have found their way into humans.
Small concentrations of the compounds perfluo-
ro-octane sulphonate (PFOS) and perfluoro-
octanoic acid (PFOA) were found in each of the
samples examined. No definitive answer has 
yet been found as to whether this constitutes
grounds for concern and whether these concen-
trations could represent a health hazard. As a
precautionary measure, in the case of such long-
lived substances as the fluoro-compounds, care
should be taken to restrict their distribution be-
cause long term effects cannot be ruled out. 

PFOS is persistent, accumulates in the environ-
ment (bio-accumulative) and is also toxic. Re-
sponding to the concerns expressed by many
Member States (including Germany) the Euro-
pean Commission has submitted a proposed di-
rective that largely prohibits the marketing and
use of PFOS, with only a few exceptions. Further-
more, in view of the global distribution of PFOS,
it is planned to include it in the list of Persistent
Organic Pollutants (POPs) in the Stockholm Con-
vention. The Review Committee of the Stockholm
Convention is currently investigating whether
PFOS is one of the substances possessing the
properties of a POP. In its investigation the UBA
pointed out that not only PFOS but also PFOA
represented a substantial hazard to humans and
the environment. 

Phthalates in humans – where are the
sources? 

Phthalates (phthalic acid esters) are colourless liq-
uids that are almost odorless, not easily
volatilized and insoluble in water. Due to their
many different uses phthalates can be found al-
most everywhere. The best-known phthalate, di(2-
ethylhexyl)phthalate (DEHP), is mainly used as a
softening agent in PVC products, and very soft
PVC products contain up to 40 per cent DEHP.
Phthalates can also be found in dispersion paints,
lacquers, paints, cosmetics and many other items.
Because DEHP and other softening agents are not
permanently bonded into plastics humans in-
evitably absorb them through food or the air that
they breathe. For a long time house dust was re-
garded as the main source of this contamination,
due to the fact that children frequently absorb
dust, earth and other particulates containing pol-
lutants through hand-to-mouth contact. However,
recently the German Environmental Survey of
Children (GerES IV) conducted by the UBA
demonstrated that no such connection existed.
The amount of DEHP taken in daily is, however,
disturbingly high: up to ten per cent of the chil-
dren examined are receiving more DEHP each
day than is toxicologically safe. 

Effective measures must be introduced in order
to identify the sources. The UBA is therefore con-
ducting a study into the food consumed daily by
children to determine its DEHP content and at
the same time to identify the effect this sub-
stance has on the bodies of these children. In the
past small children’s plastic toys were also a ma-
jor source of DEHP. In the interests of child
health the EU has prohibited the use of certain
phthalates (including DEHP) as softeners in toys
and items for babies. This ban takes effect on 16
January 2007. 
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Quality assurance in the laboratory 

Internationally agreed test and assessment
methods form the basis for effective enforce-
ment against the background of global eco-
nomic operations and the EU Chemicals Law.
Since the end of 2004 the UBA’s laboratory for
examining substances that are hazardous to
water has been applying the internationally
valid quality standards of Good Laboratory
Practice (GLP). This quality assurance system
ensures that all investigations are of a consis-
tently high quality and enables the findings to
be retraced. Other advantages include the le-
gal practicality and international acceptance of



ASSESSING 

In the early 1980s the Chemicals legislation, with
its registration procedure for newly marketed
chemicals, referred to as new substances, repre-
sented the first systematic assessment of the
chemical risks to humans and the environment.
The UBA was actively involved in developing and
establishing the basic methodology for assessing
environmental risks. Firstly this contributed to-
wards the development of models for the emis-
sion of substances into the environment and for
the way in which they degraded and were dis-
tributed in the environment. In this way it is pos-
sible to estimate the exposure of living organisms
to these substances. Secondly UBA also continued
to develop a method of assessing the eco-toxico-
logical effect on the basis of laboratory data [31]. 

Adapting assessment methods to meet
requirements

The assessment of environmental risks has now
become a regular part of nearly all the chemical
legislation enforcement processes. In addition to
old and new substances the UBA also assesses the
environmental risks posed by pesticides and bio-
cides. In a long-drawn out explanatory process in
which the UBA also played its part, the EU has
now introduced assessments of the environmen-
tal risks for medicines too. Rules which have
been harmonised on a European-wide scale, as
described in the Technical Guidance Document
(TGD) for the regulatory assessment of sub-
stances, and in other guidelines, are indispensa-
ble. The TGD is amended as new findings be-
come available: one new element, derived origi-
nally from the requirements for the protection of
the oceans, is that of PBT assessment, i.e. the as-
sessment of persistent, bio-accumulative and toxic
substances. The usual risk assessment methodolo-
gy, comprising a comparison between the expect-
ed exposure and effect, is inapplicable here be-
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the findings obtained under GLP. The number
of experiments conducted on animals can also
be reduced as a result of GLP standards. In
companies operating multi-nationally, where
the parallel registration of chemicals takes
place in various countries, the number of ex-
periments on animals is reduced by 70 per
cent. In September 2005 the GLP system was
introduced in a binding form by the UBA Eco-
toxicological Laboratory, which now has a
practical quality-assurance tool for examining
the results of investigations. 

Alternatives to experiments on animals

The development and legal recognition of al-
ternatives to animal experimentation represent
a major component of modern risk assessment
of substances and products. These alternative
methods are intended to limit or replace estab-
lished tests on vertebrates. At present few alter-
native tests are available. However, researchers
have developed a number of methods using
fewer animals or none at all which do provide
sufficient information for determining the haz-
ardous nature of a substance. For example the
UBA has played a decisive part in the develop-
ment of a new and more humane test method
using the roe of the Zebra fish (Danio rerio), re-
placing the previously used method of testing
sewage using orfes. 

A process that does not harm animals: the fish roe test re-
places experiments conducted with mature fish.

The fish roe test is now available as a DIN stan-
dard and is one example of the way in which
alternative methods can help to reduce the
number of tests conducted on animals. The au-
thorities have been using the test since 2006 to
determine the toxicity of sewage and the
amount of the sewage levy in Germany. Previ-

ously the practice was to routinely carry out
these tests on mature fish. Is this fish roe test
also a suitable substitute for fish in tests on in-
dividual chemicals, biocides or pesticides? Be-
cause internationally harmonised test guide-
lines were a prerequisite, in 2005 Germany
took the initiative and submitted a slightly
modified proposal for testing to the OECD Sec-
retariat. The test guideline in question is one
that is used to determine acute toxicity to fish
using fish embryos. There are encouraging
signs that approval will be granted soon.
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cause it cannot be used to deduce a concentra-
tion threshold for substances with high levels of
persistence and accumulation in the environment
that excludes long-term harmful effects. To guard
against any possible harm to the environment
the EU has developed PBT assessment as a sepa-
rate test set-up (for criteria, see Table 5). The spe-
cial attention given to such substances was also
adopted, for example, in the guidelines for the
environmental assessment of human medicines
with particular reference to the TGD for chemi-
cals, that recently received EU approval. 

Successes in the assessment of chemicals

Since 1981 manufacturers throughout the EU have
registered over 3,700 new substances with the rel-
evant authorities. What have these numerous as-
sessments of individual substances contributed to
environmental protection? In many cases it has
been the reassuring realisation that, apart from
the precautions that would in any case be re-
quired, no additional measures are necessary.
Nevertheless, the obligation to submit additional
information for more effective risk limitation, or
the threat of imminent restriction, has led some
manufacturers to withdraw their applications. 

Such cases also help to reduce risks, provided
that these substances or the application are not
replaced by equally risky or even more hazardous
existing substances. In the case of new substances
the instruments offered by the risk reduction
measures employed so far range from voluntary
restrictions, for example in the case of the anti-
fungal substance fungitex, which is only used in
closed cycles in textile processing plants, to com-
plete prohibitions on manufacture and use. Con-
sequently the PCB substitutes ugilec 121 and
DBBT have been banned since the 1980s. 

Failure as an opportunity: REACH and
existing substances

There are still some 100,000 substances which
have not yet been tested to determine their safety
for consumers and the environment. The EU has
agreed on four lists, containing the names of 141
existing substances to be dealt with as a matter of
priority. Just how complicated and time-consum-
ing the assessment work is can be seen from the
experience obtained over the past 13 years with
the EU Existing Substances Regulation. Communi-
ty risk assessment and harmonisation of the con-
clusions are extremely difficult and time-consum-
ing, especially in view of the considerable eco-
nomic importance of certain substances. It is also
evident that the affected branch of industry only
supplies effective information if its own substance
comes “under suspicion”. Accordingly community
risk assessment of specific substances has to start
anew each time instead of coming to a rapid con-
clusion. As a consequence only just under 80 as-
sessment procedures have so far been concluded.
REACH is an attempt to dispense with this tedious
and time-consuming procedure. It is, after all, not
the assessment per se that is the objective of the
regulation of chemicals but clarification as to
whether the substances represent an unaccept-
able risk to the environment and health, and
whether risk reduction measures are necessary. 

Deregulation should not lead to a reduction
in safety levels

A prime example of a successful method of pre-
venting environmental damage is offered by those
pesticides for which approval has not been grant-
ed, the UBA having withheld its agreement due to
their negative impact on the balance of nature.
This includes substances with such well-known ac-
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Table 5: Criteria for identifying PBT and vPvB substances in accordance with TGD 

Criterion PBT vPvB

Persistence Half-life 
sea water > 60 days

– fresh water> 40 days
– marine sediment: 180 days
– limnic sediment: > 120 days

Half-life 
water > 60 days

– sediment: > 180 days

Bioaccumulation BCF > 2000 BCF > 5000

Toxicity NOECaquat. Organisms < 0.01 mg/l 

CMR (carcinogenic, mutagenic, toxic
to reproductive system)

endocrine effects 

not required



tive ingredients as lindane, endosulfane, aldicarb,
azinphos-methyl, enthion, parathion and vinclo-
zolin. The UBA is involved in the licensing decision
by means of an assessment arrangement.   

Such decisions could not be reached without a
well-founded risk assessment. With plant protec-
tion the assessment methodology is applied not
only to decide on the suitability of a pesticide, tak-
ing environmental aspects into account, but also
to link the approval with suitable risk minimisa-
tion measures if necessary. One common example
is that of the minimum distances between the
agricultural area to which these substances are ap-
plied and any adjoining areas of water. In this way
the environmental risk is reduced to an acceptable
level. In such cases the results of the examination
of the substance leads directly to a concrete rule
of action for agricultural users of pesticides. 

In view of the increasing demands (both qualita-
tive and quantitative) on the manufacturers of
pesticides and on the authorities carrying out the
assessment, the authorities’ many years of experi-
ence of substance assessment and research into
pesticides should be used to create easily manage-
able measures and simplified assessment con-
cepts. As an immediate and feasible measure, the
law being planned by the German government to
ease the burdens on small and medium-sized
companies should include a provision intended to
simplify and standardise the conditions pertaining
to the distances to be maintained when applying
pesticides, and to update these conditions to re-
flect new technological developments. However,
deregulation should not signify a reduction in
safety levels: the UBA has helped to develop an-
swers to the emerging new requirements of the
law on pesticides by using geo-referenced, proba-
bilistic assessment concepts (see also page 87). 

Assessing chemicals – responsibility leads
to knowledge

A long tradition underlies the assessment of
chemicals. Because the new chemical legislation
REACH transfers the work of risk assessment to
the manufacturers and importers, often the
knowledge and practical experience of assessment
methods that has been obtained over many years
by the relevant authorities will initially be lack-
ing. In an effort to assist those now assuming
these responsibilities the authorities intend to
draw on their experience and make use of the
chemical assessment concept in order to combine
practical and safe modules that can be used by
businesses. This is taking place in many projects

being conducted by the EU Commission, the so-
called “REACH Implementation Process”, in which
the UBA, as one of the co-founders of the process
of chemical assessment, is also being consulted.   

Biocides – the conflicting objectives of
health and environmental protection  

Biocides are used to eradicate or restrict the
numbers of so-called pest organisms. They are fre-
quently deployed in close proximity to humans.
Even assuming that the relevant regulations have
been complied with, biocides can still find their
way into the environment, presenting a health
risk to humans, animals and nature as a whole.
The European Biocidal Directive of 1998 intro-
duced a strict approval procedure for these prod-
ucts. The declared objective of this directive, now
incorporated in German chemical law through
the biocide law, is to improve protection for the
environment and for health. Like every other ap-
proval procedure, the one that regulates biocides
is likely to have far-reaching implications for the
market: forecasts by industrial associations of the
likely trends indicate that, of the 15,000 biocide
products being marketed in 2000, probably only
half will still be in existence by 2010.  

The explanation for this reduction is that a num-
ber of products will not pass the approval process
or that the manufacturers, for economic reasons,
will not register them for a process which is too
expensive, given their anticipated sales. Although
failure to grant approval on the grounds of
health or environmental protection is both rea-
sonable and necessary, under certain circum-
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stances the removal of biocide products from the
market for economic reasons may have negative
consequences, because some of them are indis-
pensable and do have a beneficial effect on
health. Many pests transmit diseases and effective
ways have to be found to combat them in order
to keep new or known epidemics and their ani-
mal vectors under control.  

The UBA is not only responsible for carrying out
environmental tests for the approval of biocides
but also, under the terms of the Infectious Dis-
eases Prevention Act, for testing and determining
the efficacy and applicatbility of pesticides that
may be used in pest control operations by the au-
thorities. With these combined capabilities the
agency is in a position to prepare and submit se-
lective solutions, thus helping to avoid any gaps
in the range of biocides for dealing with special
carriers of disease or pests. The first step in this
direction was a specialist conference organised by
the UBA in March 2006 on the impact of the new
biocide regulations for disease prevention in Ger-
many, identifying expected problems and sug-
gesting possible solutions [32].

ANTICIPATING 

One of the main tasks of the UBA is to assess and
reduce the risks that substances present to hu-
mans and the environment. Such assessments are
always based on best available scientific and tech-
nical knowledge. This means that the UBA not
only considers known environmental pollution
but also measures new pollutants, investigates
new kinds of effects, and examines and intro-
duces new assessment methods. One example is
provided by the testing and assessment of chemi-
cals with a hormonal effect. The UBA makes a
significant contribution to the development of
harmonised test and assessment procedures. An-
ticipating also means understanding the scope of
future environmental problems. 

Focus on protecting children

Environmental influences have an important im-
pact on health, especially of children. Recent in-
vestigations have revealed that pollution and
chemicals affect children differently to the way
that they impact on adults. The potential harm to
children can only be determined using a special
risk assessment method developed specially for
this age group. The UBA is only too aware of the
importance of protecting children’s health. The
ongoing German Environmental Survey (GerES) is

therefore devoted exclusively to children for the
first time and will provide findings about the pol-
lution to which they are exposed [33].

In numerous projects over the past ten years the
UBA has been conducting an in-depth examina-
tion of the effects of substances that could affect
the hormonal systems of animals and humans.
This group of substances affects developing organ-
isms in particular and the damage caused during
this phase of life is irreversible. Experts are debat-
ing whether substances with a hormonal effect
could also be responsible for defects in human re-
production, deformities of the sexual organs and
the increase in certain types of cancer, as well as
for reduced sperm quality in European men. Ac-
cording to this hypothesis, substances that affect
the organism prior to birth cause damage which
cannot be detected until puberty. In order to in-
vestigate these connections it is necessary to docu-
ment the pollutants affecting the developing hu-
man being prior to or shortly after birth. There-
fore, in 2005 the UBA commissioned the Universi-
ty Clinic Münster to collect samples of placenta,
blood from the umbilical cord and human milk at
the time of birth. Analyses of these samples from
the perinatal archive enable conclusions to be
drawn about the chemicals to which children are
exposed prior to and shortly after birth. 

Nanoparticles – new ecological
opportunities and risks

Nanotechnology products represent a completely
new group of substances. Nanoparticles are less
than a millionth of a meter in size. Because of
their minute size, their special surface properties
and biologically important dimensions, nanoparti-
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cles have particular chemical, optical, mechanical,
electrical, magnetic and biological capabilities,
which distinguish them from larger solid bodies
and endow them with different properties. As a
result nanoparticles have many varied uses and
we can expect to see them being introduced in
many applications around the world. For exam-
ple, nanomaterials could be used to adsorb and
transport contamination such as heavy metals or
organic substances on their large, active surfaces.
These and other properties make nanoparticles of
interest for new applications, but they also con-
tain unknown risks to health and the environ-
ment. Over the coming decades nanotechnology
is expected to gradually but fundamentally
change the face of industry in all the main sectors
(auto industry, mechanical engineering, chemi-
cals, textiles, medicine, biotechnology and envi-
ronmental technology). However, this will also be
accompanied by many new applications that will
ease the burdens on the environment: 

� Surfaces protected by a delicate coating made
from a nanomaterial are resistant to scratches
and repel dirt; 

� Nano-catalysers permit more environmentally
friendly production methods at low tempera-
tures;

� “Nano” anti-reflection coatings on solar panels
improve the energy yield. 

However, nanotechnology can also harbour envi-
ronmental risks. For instance, nanoparticles with
special properties, when used in household prod-
ucts, cosmetics, food and medicines, could also pro-
duce unwanted effects outside their intended field.
Medicines can be transported in spherical mole-
cules, for example, and laboratory experiments
have shown that these hollow spheres can pene-
trate the brains of fish, where they can cause dam-
age. One important question to be answered con-
cerns the life cycle of these nanomaterials. Until
now no suitable methods have existed for a carry-
ing out a comprehensive risk analysis. The UBA
will be launching research projects to assess the
hazards to the environment and health presented
by nanoparticles and to give a timely indication of
the risks and measures that could be taken to pro-
tect health and the environment (see also Page 76).

Integrated risk assessment – a combined
view of health and the environment 

REACH requires an official regulatory authorisa-
tion for those chemicals which are particularly

hazardous to human health and the environ-
ment, to enable them to be substituted if possi-
ble. These consist primarily of substances which  

� may cause cancer (carcinogenic substances);

� may cause genetic changes (mutagenic sub-
stances);

� may adversely affect the reproductive system
(reproduction-toxic substances); 

� are persistent, accumulate in the environment
and possess toxic properties (PBT substances); 

� may influence the hormonal system (en-
docrine disruptors); 

� and some long-lasting (persistent) polar sub-
stances. 

All of these substances have a wide range, in
terms of time (persistence), spatially distribution
(uncontrolled, extensive distribution) or effect (ir-
reversible effects). In most cases they present a
danger both to human health and the environ-
ment. Once they have found their way into the
environment persistent substances may adversely
impact on humans and the environment. An en-
docrine effect may, for example, have implications
for human and animal populations in the envi-
ronment. What could be more pertinent, there-
fore, than the exchange of information between
the players in the environmental and health sec-
tors, for each to make use of findings from the
other area, and to prepare common assessments
in order to be able to identify long term damage
at the earliest possible stage? Until now there has
been insufficient joint consideration of the risks
to humans and the environment to enable a bal-
anced, overall assessment to be made. 

There are many reasons for the lack of a fully in-
tegrated view of health and the environment.
The main obstacles to a combined approach have
been the different types of training, qualifications
and traditions in risk assessment in the health
and environmental sectors, and the varied ways
in which the effects and methods have been stud-
ied in toxicology and ecotoxicology. A common
view is also made more difficult because of the
fragmented organisation of the different authori-
ties. In Germany the work of chemical legislation
enforcement is generally shared between three
authorities from three different departments.

The European “Plan of Action for the Environ-
ment and Health 2004–2010” encourages the de-
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velopment of uniform assessment standards
which take into account both environmental and
health aspects. To achieve this aim closer net-
works should be established between participants
from science, the authorities and non-govern-
mental organisations in the fields of the environ-
ment and health, and in research. The EU is re-
sponding to the initiative proposed by the World
Health Organisation (WHO) which, for example,
in a report in 2001 clearly showed the benefits of
a combined approach for human health and the
environment [34]. 

The UBA is pursuing the objective of linking as-
sessments of health and the environment more
effectively within the scope of its own operations
in order to create and strengthen a shared view
of human health and the environment. It is also
stepping up its cooperation with other authori-
ties that are active in the fields of health and the
environment. This is being supported by the
work carried out jointly on the Action Pro-
gramme Environment and Health (APUG). 

Sustainability is more than just a matter of
safety: a sustainable chemical industry 

Today one single idea links not only the various
authorities but is becoming more firmly estab-
lished in the public eye and in industry too: that
of a sustainable chemical industry. There is wide-
spread agreement that high levels of protection
for human health and the environment are a de-
sirable objective. The application of innovative in-
dustrial technology and management concepts
can lead to the creation of a competitive and in-
novative, science-based economy. 

The common aim is the production of chemicals
which, before they are launched onto the market,
avoid polluting water, the soil and the atmos-
phere, as well as helping to conserve resources
and energy. A sustainable chemical industry
would change chemicals throughout their entire
life, i.e. not only the manufacture of the primary
chemical raw materials but also the processing,
use and subsequent disposal of these products.
The chemical industry, one of the most impor-
tant and innovative sectors in Europe, should be
transformed so that it conserves resources and re-
duces its energy consumption, substituting haz-
ardous substances with other chemicals or
processes which are safer for the environment
and users, without the need for expensive risk-
minimisation measures. If the authorities, the
public and the chemical industry make proper
use of this opportunity, the production, reprocess-

ing and use of chemicals would present less of a
threat to the environment and human health
and the environment would no longer be over-
stretched as both a source of materials and a
dumping ground.  

Responsibility for the text: 

Jan Koschorreck, Section IV 1.2 “Environmental
Risk Assessment of Medicinal Products, Washing
and Cleansing Agents”
jan.koschorreck@uba.de

Contacts: 

Dr. Petra Greiner, Head of Department IV 1
“Chemical Safety”
petra.greiner@uba.de

Dr. Andreas Gies, Head of Department IV 2 “Risk
Assessment”
andreas.gies@uba.de

Dr. Bernd Seifert, Head of Department II 1 “Envi-
ronmental Hygiene”
bernd.seifert@uba.de

Sources: 

[29] Additional information about REACH:
http://www.reach-info.de/05_dokumente/01_doku-
mente.htm

[30] Additional information about the Artificial
Stream und Pond System:
http://www.umweltbundesamt.de/fsa/
htm_en/fsa.htm

[31] Additional information about chemical poli-
cy and pollutants: 
http://www.umweltbundesamt.de/chemikalien/
index.htm

[32] A summary of the findings of the conference
is available on the internet as a PDF file:
http://www.umweltbundesamt.de/biozide/
index.htm

[33] Additional information about the survey:
http://www.umweltbundesamt.de/survey/
index.htm

[34] The WHO report “Integrated Risk Assess-
ment” can be downloaded from:
http://www.who.int/ipcs/publications/
new_issues/ira/en/index.html
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AN EXAMPLE OF ECOLOGICAL CONSTRUCTION WITH

As a model project for ecological and innovative construction the new UBA administrative building in Dessau compares very
favourably with the Gropius buildings in the vicinity. (photo: dbb) 

Offices curving like a snake: the serpentine facade gives an
added dynamic to the building structure; the coloured areas
provide rhythm. (photo: dbb)

Ideal conditions: The folds in the glass roof allow light into
the long atrium. (photo: dbb)
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As a model project for ecological and innovative construction the new UBA administrative building in Dessau compares very
favourably with the Gropius buildings in the vicinity. (photo: dbb) 

Offices curving like a snake: the serpentine facade gives an
added dynamic to the building structure; the coloured areas
provide rhythm. (photo: dbb)

Ideal conditions: The folds in the glass roof allow light into
the long atrium. (photo: dbb)
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Involvement as the assessment authority in the enforcement
of the Leaded Petrol Act (BzBlG). 

Enforcement authority in accordance with the Law on the Im-
plementation of the Environmental Protection Protocol of 4
October 1991 to the Antarctic Treaty. 

National Focal Point for the Environmental Committee in ac-
cordance with Art.11 of the Environmental Protection Proto-
col of 4 October 1991 to the Antarctic Treaty. 

Participation in the approval process for wind farms in the
sea. 

Involvement in the approval process for water recovery treat-
ment plants. 

Membership of the Joint National Coastal Monitoring Com-
mittee (GAK). 

Enforcement of the Law against Aircraft Noise. 

Work in connection with the preparations for the accession of
Central and Eastern European countries to the European
Union. 

Work in connection with the European Environment Agency
(EEA):

– German contact point (coordinating German involvement) 

– German contact point for the areas of water quality, atmos-
pheric emissions, inland waters, marine and coastal envi-
ronment, soil, agriculture, climate change, chemicals, the
environment and health, information systems, noise, spatial
analyses and ground cover data, transport, waste and ener-
gy. 

– Climate change sub-group of the European Thematic Cen-
tre for Air and Climate Change.

Emission and pollution reports in the implementation of the
Kyoto Protocol and other European and international agree-
ments (EU, UN, UN-ECE, HELCOM, OSPAR). 

Involvement as an approval authority in the enforcement of
the Drinking Water Ordinance (TrinkwV). Maintaining a list
of conditioning substances and disinfection processes in ac-
cordance with § 11 TrinkwV 2001 and a list of alternative
processes in accordance with § 15 TrinkwV 2001. 

National quality assurance agency for analytical marine data. 

WHO cooperating centre for drinking water hygiene. 

World Health Organisation (WHO) cooperating centre for
monitoring air quality and combating atmospheric pollution. 

National reference laboratory for the EU for monitoring at-
mospheric impurities. 

Enforcement tasks under the Soil Protection Law and Soil Pro-
tection Ordinance, in particular the derivation of uniform na-
tional screening, test and implementation values.

Advisory board for soil investigations for the development
and standardisation of methods. 

Action Programme Environment and Health, office at the
UBA. 

Operation of the environmental sample bank and reporting
on the results of analyses, environmental survey. 

Office of the Committee for for Health-related Evolution of
Building Products (AgBB). Involvement in the enforcement of
the Law on Protection against Infection: development of con-
cepts for preventing, identifying and preventing the spread of
water-borne diseases – § 40 IfSG. 

Contact office for the Basel Convention. Approval authority
for the transit of waste. 

Body responsible for legal and technical supervision of the
foundation Stiftung Elektro-Altgeräte Register (EAR) in accor-
dance with § 18 Section 1 of the Act on Electrical and Elec-
tronic Equipment (ElektroG).  

Central Registration, Reporting and Evaluation of Accidents
(ZEMA). 

National agency with responsibility for the European Environ-
mental Symbol. 

Consultation agency for exceptional approvals for the use of
halon in accordance with § 6 Section 2 Regulation Prohibit-
ing the Use of CFCs and Halon

Support for the “Programme for promoting investment with a
demonstrative character for reducing environmental pollu-
tion” in association with the KfW Förderbank (German Devel-
opment Bank). 

Support for the German Laender and German applicants for
assistance under the European assistance programme LIFE-En-
vironment (L´Instrument Financier pour l´Environnement) in
accordance with a decision by the Conference of Ministers of
the Environment.

National Focal Point for implementing Art.16 of the EU Direc-
tive on the integrated avoidance and reduction of environ-
mental pollution (IAV Directive). 

Preparation of proposals for state of the art development in
the implementation of European and international agree-
ments (especially EU, UN, UN-ECE, HELCOM, OSPAR). 

Office for the assessment of new materials in accordance with
the Chemicals Law and the office for the assessment of waste
substances in accordance with the EU Regulation on Existing
Chemicals. 

Participation in the enforcement of the Law on Pesticides, the
Law on Biocides, and the Law on Medicinal Products, as the
assessment authority. 

National Focal Point for the Stockholm Convention on Persis-
tent Organic Pollutants (POPs). 

Receiving and assessing information about detergents and
cleaning products in accordance with the Law on Detergents
and Cleansing Agents. 

Office for the “Commission for Assessing Substances Harmful
to Water” as well as the information and documentation cen-
tre for substances harmful to water. 

The assessment office involved in the environmental testing
and testing of insecticides and disinfectants to determine
their effectiveness in accordance with §18 of the Law on Epi-
demic Control. 

Office of the Commission for Assessing Disinfestation Products
and Procedures in accordance with § 18 of the Law on Epi-
demic Control and for determining the effectiveness of prod-
ucts and procedures for dealing with pests which are a threat
to health. 

Coordinating Office for assisting the work of the combined
federal/state pool of data on materials (GSBL). 

Enforcement authority in accordance with the Greenhouse
Gas Emission Allowance Trading Law (TEHG) of 15 July 2004
and in accordance with the Act on Project-based Mechanisms
under the Kyoto Protocol to the United Nations Framework
Convention on Climate Change of 11 December 1997 (Project
Mechanisms Act, ProMechG) of 30.09.2005. 

Office of the Permanent Committee for Environmental Infor-
mation Systems (StA UIS) of the Federal/State Working Group
on Sustainable Development (BLAG NE)

Enforcement and other tasks of the Federal Environment Agency



Shaping sustainable development – in Germany
and internationally – is the common theme of
this division and its four departments. This in-
volves linking up environmental strategies and
integrating them with other policy areas as sus-
tainable development cannot succeed without a
change in those sectors which are essential for
the protection of people and the environment –
for example, energy and climate protection, traf-
fic and noise abatement, international environ-
mental issues and regional planning. Division I
formulates proposals for concepts and instru-
ments in order to achieve the environmental
quality targets which have been suggested by the
Federal Environment Agency (UBA) and specified
by policymakers. The effectiveness of the instru-
ments is examined and developed with the help
of, among other things, different scenarios. Ulti-
mately, sustainable development can only be re-
alised in cooperation with the global community
of states. That is why coordination of the Federal
Environment Agency’s international cooperation
comes within the division’s remit.

The division’s varied services can only be provid-
ed using a trans- and multidisciplinary working
method involving the social and natural sciences,
jurisprudence and engineering science – together
with intensive in-house cooperation and the in-
clusion of external national and international
partners. Product planning and the resulting re-
search planning for the entire agency are based
here. The implementation of any sustainability
strategy depends very much on the acceptance of
the goals and measures by society. The statutory
duty of “Informing the Public about Environmen-
tal Issues” is another focal point. Public relations
work is aimed at the general public as well as the
experts. 

For additional details about the division:
http://www.umweltbundesamt.de/uba-info-e/
e-fach1.htm

Department I 1 “Sustainability Strategies
and Information”

Environmental information and environmen-
tal indicators – pointing the way for
sustainable development 

A policy for sustainable, i.e. lasting ecological, de-
velopment in Germany was approved by the Fed-
eral Government in April 2002 and is aimed at
achieving the fairest possible balance between
the needs of those alive today and the prospects
for future generations. The basic premise is to en-
sure that such a policy is environmentally, eco-
nomically and socially viable and lasting. In oth-
er words: sustainable development means that
we preserve a world for ourselves and for future
generations which is worth living in, with
greater equality between the poor and rich re-
gions of this world. 

It is clear that there are limits to the amounts of
precious environmental and natural resources
that can be consumed; they cannot be stretched
without consequential damage to the environ-
ment. Nature imposes limits upon us. The Federal
Environmental Agency’s concept of sustainability
is best portrayed by the image of a ship sailing in
a channel marked by buoys. These buoys mark
the limits of economic and social development
which the ship may not cross if the natural basis
for life for future generations is to be preserved.   

Requirements for action can only be indicated,
and an awareness of developments by social
groups can only be achieved through the supply
of regular, comprehensive and specific informa-
tion to the public. With its environmental infor-
mation, UBA contributes to an awareness of envi-
ronmental problems and to a strengthening of
environmental awareness in society, in order to
encourage public commitment to the work of
achieving sustainable development in Germany,
in Europe and worldwide. Environmental infor-
mation is one way of monitoring the success of
sustainability policies, without which the various
players in the public arena (in politics, the econo-
my and in science) would have no voice and
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would be unable to act. Providing information
therefore has the same status as scientific work at
the UBA. 

Division I 1 “Sustainability Strategies and Infor-
mation” passes on details about the UBA’s many
scientific findings to the appropriate media. One
example is the UBA’s internet service at
www.umweltbundesamt.de. Since 2005, almost
all of the agency’s scientific publications have
been available free of charge, either in printed
form or as electronic downloads. To enable unre-
stricted availability of environmental information
for all users, the accessibility requirements, guar-
anteeing that people with disabilities also have
access to the full range of information, have been
observed and extended to all the agency’s web-
sites since 2005. The department meets the
agency’s statutory requirement to educate the
public about the environment by publishing
brochures, leaflets and posters and by presenting
topical environmental themes at domestic and
foreign trade fairs; in 2005 at the Environment in
Abu Dhabi, at ENERTEC in Leipzig, at the
Hanover Energy Trade Fair, at IFAT in Munich
and at GTS in Bangkok. Moreover, the UBA’s Cen-
tral Answering Service responds to questions on
all kinds of environmental themes, from all sec-
tions of the population. There were 100,000 such
queries in 2005.  

The UBA assists the projects of NGOs (non-gov-
ernmental organisations) which are active across
Germany. In this way the agency supports extra-
parliamentary environmental policy, helps to
disseminate information about the environment
and so improves the basis for environmentally
relevant behaviour, as well as improving com-
munication and cooperation between those in-

volved in the protection of the environment.
Funded by 3.2 million euros from the environ-
mental budget, in 2005 the UBA supported 33
newly registered projects and 27 projects
launched in previous years by environmental as-
sociations and other NGOs [35]. Assistance was
provided for projects dealing with the new Euro-
pean chemicals policy (REACH) and fine dust,
and for measures to strengthen “Local Agenda
21” processes.  

Environmental information at a glance

Environmental reporting pursuant to the EU Di-
rective on Information 2003/4/EU and articles §§
10, 11 of the Environmental Information Act are
directed at the public and also at political deci-
sion-makers. It uses data from environmental
monitoring and other statistics to record changes
in the environment. The main threats to humans
and the environment, as well as the role of major
contributors to pollution, are backed up by data.
This provides a close-up of the environmental sit-
uation and identifies in detail where action needs
to be taken. The comprehensive reports include
“Data on the Environment”, on the condition of
the environment, which is published every four
years, and the regular internet update ”Umwelt-
daten Deutschland Online” (Environmental Data
Germany Online) (www.env-it.de/umweltdaten/).
In particular the series of reports “Daten zur
Umwelt” (Data on the Environment) pursues a
policy of integrative reporting. The relationship is
shown between the possible influences of social
activities on changes in the condition of the envi-
ronment and society’s reaction to risks to the en-
vironment, either by the introduction of meas-
ures or changes in habits.

Environmental indicators are highly aggregated
identifying data which follow trends in important
areas of environmental protection activity. They
are a simple and transparent means of communi-
cation – most of all for environmental policy de-
cision-makers, who have to identify and react to
current situations. Examples of such indicators
are the growth of primary energy consumption
in Germany and the trends in carbon dioxide
emissions over the last ten years. Indicators are at
the centre of the German Sustainability Strategy,
helping to monitor the success of political and so-
cial measures in pursuit of sustainable develop-
ment in Germany. These indicators also present a
picture of the developments in relevant areas of
activity for the benefit of interested members of
the public, to equip them for participation in en-
vironmental decision-making.
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With the development of systems of indicators
and the cultivation of important environmental
indicators the UBA makes a substantial contribu-
tion to the effectiveness of these instruments for
monitoring the German sustainability strategy.
Environmentally relevant sustainability indicators
are regularly published as an “environmental
barometer” on the internet (www.umwelt-baro-
meter.de). The “German Environmental Index”
(DUX) aggregates the state of environmental po-
litical target acquisition and makes a statement
about the trend as a time series. The “Umwelt-
Kernindikatorensystem Deutschland” (System of
Environmental Core Indicators in Germany) has
extended the environmentally related part of the
comprehensive approach to sustainability by in-
troducing some 50 environmental indicators.
These can be used by environmental policy deci-
sion-makers in order to closely follow whether
Germany has made sufficient progress in environ-
mental policy or whether increased efforts or a
change of course are necessary. The System of En-
vironmental Core Indicators reflects the four
main themes of the sixth environmental activity
programme of the European Community, which
records all the resources to be protected, and
which has made a substantial contribution to de-
termining environmental policies in this decade:

� climate change, 

� biodiversity, balance of nature and landscape, 

� environment, health and quality of life as well as 

� resource use and waste management. 

These overriding issues are subdivided into 16
themes according to cause and effect – from the
“Greenhouse Effect” to “Land Resources”. The in-
dicators have been chosen strictly according to
Germany’s environmental policy priorities and
their compatibility with EU environmental indica-
tors. As far as possible development trends are
evaluated by comparing them with quantified en-
vironmental targets, for example, the percentage
of renewable energy in primary energy consump-
tion compared with the national target of a 4.2
per cent share by 2010. The targets described in
German sustainability policies take precedence
over other targets determined nationally or inter-
nationally.  

Contacts: 

Dr. Jacqueline Burkhardt, Head of Section 1.5
“National and International Reporting”
jacqueline.burkhardt@uba.de 

Volkhard Möcker, Head of Section I 1.3 “Environ-
mental Education, Central Answering Service”
volkhard.moecker@uba.de 

[35] For more information about assistance with
projects: http://www.umweltbundesamt.de/
projektfoerderungen/index.htm 

Department I 2 “Environmental Protection
Instruments”

Strategies for the economical development
of settlements and infrastructure 

Germany is rather liberal in its use of land, and
many people consider this unwise. In December
2005 the Federal Statistical Office presented new
figures for the increase in the areas used for set-
tlements and traffic: from 2001 until 2004 this
amounted to 115 hectares per day, mostly at the
expense of arable land. The goal of the National
Sustainability Strategy is to reduce Germany’s
consumption of land by 2020 to 30 hectares per
day. To conserve land, protect the soil and limit
the sealing and fragmentation of the landscape
the UBA, in this case the Department I 2 “Envi-
ronmental Protection Instruments”, develops and
implements a range of strategies, measures and
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instruments. About half of all the land being
used for settlements and traffic has been sealed.
However, the consumption of land means more
than just sealing it over. A vicious circle is creat-
ed, consisting of urban sprawl, infrastructural de-
velopment, traffic, environmental problems, the
exodus from the cities and more settlements. In
fact, in the final count, more land is sealed and
traffic generated than with the compaction of ex-
isting building areas. Further consequences of ur-
ban sprawl are:

� landscape fragmentation and loss of biological
diversity,

� impairment of the mesoclimate and of the wa-
ter balance,

� the encouragement of production methods
and lifestyles that make intensive use of trans-
port, materials and energy. 

Economic, social and urban development
aspects of land consumption

Conserving land is imperative not only because
of the need to protect the environment. It is also
advisable for economic and social reasons: the
loss of agricultural areas diminishes the options
available for practical uses such as the produc-
tion of biomass. In the case of urban sprawl,
higher fixed costs per person for infrastructure,
such as supply lines and transport, are incurred.
Long distances disadvantage those people who
cannot or do not want to use a private car. In the
city short distances make it easier to reconcile
the needs of the family with those of work.

Competition between towns and municipalities
for tax revenues can result in vacant lots and
empty buildings, referred to sometimes rather
ironically as “urban pastures”. Expulsion to the
country does mean cheap building land and the
ensuing increase in the demand for building
land on greenfields makes it harder to develop
urban centres. Land consumption also has social
implications: the exodus of affluent households
from towns to surrounding areas means that so-
cial segregation is very advanced in some urban
areas, leading in particular to a weakening of the
inner cities.

Demographic change: the impact on
settlements and infrastructure

Germany is facing a difficult demographic situa-
tion. The proportion of older people is increas-
ing, accompanied by a population decline in
many regions, presenting regional planners with
a number of new challenges. Apart from unoccu-
pied buildings there are capacitive problems for
the environmentally relevant infrastructure: wa-
ter, energy and waste disposal, local public trans-
port and local amenities. With fewer people, the
demand for water and bus travel declines. As a
consequence, in order to cut costs bus services
are reduced or even withdrawn altogether. Those
without cars are the ones who suffer. On the oth-
er hand, the water pipelines and sewage treat-
ment plants still exist and have to be maintained.
The operating and maintenance costs are shared
by a diminishing number of users and water be-
comes more expensive.

A research project has been commissioned by the
UBA to analyse the effects of demographic
change on the quality of infrastructure, costs and
the environment, and to develop recommenda-
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Population changes 1997 to 2003 as %

Source: BBR (2005): Regional Planning Report 2005, Reports Vol. 21;
Bonn; p. 31
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Local authority joint boards, as per 31.12.2003
Source: Ongoing regional observations by BBR
Basis for data: Changing state of the population at fed-
eral and state level.
Note:
For improved comparability the data is showed at the
level of local authorities and local authority joint boards
(referred to as “Ämter” in Schleswig-Holstein, “Samtge-
meinden in Lower Saxony, “Verbandsgemeinden” in
Rheinland-Pfalz, “Verwaltungsgemeinschaften” in Baden-
Württemberg).  The term used here is “Verbandsge-
meinden”

Figure 5: Current population changes 1997 to 2003



tions for action. The results are expected at the
end of 2006 [36].

Costs and benefits of settlement develop-
ment and new approaches to the recycling
of derelict land

One approach to limiting the sealing of new land
is to return brownfields or other derelict sites, for
example, former military or railway land, to the
economic cycle. Besides its own assessments of
the relevant publications the UBA has commis-
sioned research projects to examine why munici-
palities, private households and investors favour
new out-of-town plots despite the very high sub-
sequent costs, and what the obstacles are to in-
ner-city development. In cooperation with
Deutsche Bahn AG, a more in-depth analysis will
be made of selected regional property markets.
The goal is to optimise strategies, measures and
instruments for inner-city development. Particular
attention is given to the economic incentives for
those concerned, with municipal financing play-
ing an important role. The initial results will be
presented in autumn 2006 [37, 38, 39].

Assistance for regional economic
structures

The aim of “structural assistance” is to strengthen
economic growth in economically weak regions.
Assistance programmes tend to concentrate on
investment in construction and generally do not
devote enough attention to environmental as-
pects. Furthermore, assistance for new industrial
zones or supra-regional transport infrastructure

leads to high levels of land consumption and ad-
ditional environmental pollution.

Taking the federal/state cooperative scheme “Im-
proving the Regional Economic Structure” as an
example, the UBA has commissioned research in-
to how German regional policies can incorporate
environmental protection criteria in the future.
The study identifies approaches for reforms
which, in the future, will give more weight to en-
vironmental requirements. Environmentally rele-
vant criteria will be applied as a condition for
granting the highest rate of financial support, in
particular in relation to land consumption, the
purpose being to provide economic incentives for
the utilisation of industrial zones which do not
use much land or which make use of derelict set-
tlement areas. The UBA believes that regional
economic assistance should rather increase the
subsidies for regional innovation, for example,
with educational programmes, instead of promot-
ing building infrastructure [40]. 
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Integrated management of coastal zones

Economic and settlement activities as well as
infrastructural measures on land and at sea,
for example wind farms, extensions to har-
bours or tourism, could endanger the coastal
environment. Therefore, with the help of regio-
nal management, the protection and develop-
ment of natural resources and natural landsca-
pes are to be harmonised with social and eco-
nomic requirements. 

The basis for coordinated action, including
cross-border activity, is provided by the recom-
mendation of the European Parliament and
Council of 31 May 2002, for Integrated Coastal
Zone Management (ICZM). The Member States
are required to present the results of a survey,
develop steps for a national strategy and report
on their implementation. Under the direction
of the Federal Environment Ministry a strategy
for ICZM in Germany was drawn up, which the
UBA successfully prepared in the form of a re-
search project.

For additional information: www.ikzm-
strategie.de

Figure 6: Area newly occupied by transport infra-
structure 2001–2004 (hectares per day)

Source: Federal Statistics Office, 2005 



Strategic environmental assessment and
spatial planning legislation

Since 2004, when specific plans and programmes
are being drawn up, their foreseeable effects
must be described in a strategic environmental
assessment, in the form of an environmental re-
port. This has been specified by German legisla-
tion in accordance with the Directive 2001/42/
EU of the European Union. If a plan or pro-
gramme includes several projects, their effects on
the environment are to be considered within the
overall context, for example, with regard to land-
scape fragmentation. In collaboration with the
Federal Agency for Nature Conservation, the UBA
is preparing indicators to evaluate landscape
fragmentation by traffic routes, as well as targets
and actions intended to limit such fragmenta-
tion. 

In addition, with the stricter regulations on soil
protection in the regulations on town planning,
the federal legislation tries to enforce inner devel-
opment. The UBA is currently researching addi-
tional approaches intended to strengthen the le-
gal framework of planning. It would make sense
to re-adjust planning considerations, placing a
greater emphasis on environmental require-
ments, giving priority to inner development as
well as assigning more powers to supra-local
planning authorities and regional policy and to
the provisions for intervening under the terms of
the nature conservation legislation [41].

Economic instruments

Research projects commissioned by the UBA are
also examining the potential of selected econom-
ic instruments in order to conserve land, which
are currently being discussed by experts. Model
calculations show that levies on the sealing on
new areas could contribute effectively to land
conservation. In the case of new building land,
the levies to be paid would be determined ac-
cording to the newly sealed or settled areas. As
an alternative to a real estate transfer tax they
would not impose additional burdens on the na-
tional economy [42].

Another innovative instrument would be a bind-
ing ceiling on the annual consumption of land in
Germany, and on trading in land quotas – similar
to emissions trading for greenhouse gases. The
main partners in the trade in land quotas would
be the municipalities. Such a system can effec-
tively limit urban sprawl because development
takes place where it creates the most benefits. A

study commissioned by the UBA developed the
basis for a Germany-wide trading model, taking
into consideration the economic, social and envi-
ronmental conditions as well as its compatibility
with our legal system [43]. 

Additional activities

The conservation of land for agriculture is essen-
tial for sustainable development. The UBA has
collaborated with the Federal Agency for Nature
Conservation, environmental and nature conser-
vation associations, as well as the German Farm-
ers’ Association, on a policy paper with recom-
mendations for the conservation of agricultural
land [44]. Additionally, a research project com-
missioned by the UBA will examine what poten-
tial agricultural land there is available for the
cultivation of biomass serving as raw materials
for industrial production and how this can be
used in a sustainable way [45].
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The UBA is closely involved in the research
programme of the Federal Ministry of Educa-
tion and Research (BMBF), which focuses on
“Reducing the pressures on land and the sus-
tainable management of land”, known by the
acronym (REFINA). The UBA evaluates the re-
sults in terms of their value as practical exam-
ples, measure and instruments which can be
applied throughout the country.

Additional information about REFINA:
http://www.bmbf.de/foerderungen/3162.php
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Michael Marty, Dr. Evelyn Hagenah (Legal As-
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Sources: 

[36] F+E-Vorhaben Nr. 205 16 100 „Soziode-
mographischer Wandel in Städten und Regionen
– Entwicklungsstrategien aus Umweltsicht“ (R+D
Projects No. 205 16 100 “Socio-demographic
Change in Cities and Regions – Development
Strategies from the Environmental Aspect”)

[37] F+E-Vorhaben Nr. 293 16 123/02 „Von der
Außen- zur Innenentwicklung von Städten und
Gemeinden“ (R+D Projects No. 293 16 123/02
“From the Greenfield to Inner-city Development
of Cities and Communities”)

[38] F+E-Vorhaben Nr. 205 77 252 „Nachhaltiges
regionales Flächenressourcenmanagement am
Beispiel von Brachflächen der Deutschen Bahn
AG – Integration von Flächen in den Wirtschaft-
skreislauf“ (R+D Projects No. 205 77 252 “Sustain-
able Regional Land Resource Management Using
Derelict Deutsche Bahn AG Land as an Example –
Integration of Land in the Economic Cycle”)

[39] Evaluation by the Federal Environment
Agency of Publications “Wirtschaftlichkeit kom-
munaler Wohn- und Gewerbegebiets-erschließun-
gen“ (Economic Efficiency of Municipal Provision
of Infrastructure for Housing and Industrial Ar-
eas“), Berlin 2006

[40] F+E-Vorhaben Nr. 203 11 109 „Förderung
nachhaltigen Wirtschaftens durch ökonomische
Instrumente – Kurzfristige Reformmöglichkeiten
im bestehenden Rahmen der Gemeinschaftsauf-
gabe (GA) des Bundes und der Länder
‚Verbesserung der regionalen Wirtschaftsstruktur
unter Flächenaspekten’“ (R+D Projects No. 203 11

109 “Assistance  for Sustainable Management by
means of Economic Instruments – Short-term Pos-
sibilities for Reform with the Framework of the
Common Task of the Federation and the States
’Improving the Regional Economic Structure Tak-
ing Land Aspects into Consideration’”)

[41] F+E-Vorhaben Nr. 293 16 123/01 „Rechtliche
Analyse der Defizite des raumbezogenen Pla-
nungsrechts“ (R+D Projects No. 293 16 123/01 “Le-
gal Analysis of the Deficits in Spatially-Oriented
Planning Law”)

[42] F+E-Vorhaben Nr. 203 11 109 „Förderung
nachhaltigen Wirtschaftens durch ökonomische
Instrumente – Nachhaltigkeitspotenziale einer
Steuer auf Neuversiegelung/-besiedelung“ (R+D
Projects No. 203 11 109 “Assistance for Sustain-
able Management by Means of Economic Instru-
ments – Sustainability Potential of Taxes on New-
ly Sealed Land/New Settlements”)

[43] F+E-Vorhaben Nr. 293 16 123/03 „Gestaltung
eines Modells handelbarer Flächenausweisungs-
kontingente unter Berücksichtigung ökologischer,
ökonomischer rechtlicher und sozialer Aspekte“
(R+D Projects No. 293 16 123/03 “Structure of a
Model for Negotiable Land Expansion Quotas Tak-
ing Ecological, Economic, Legal and Social As-
pects into Consideration”)

[44] Position Paper on the Reduction in the Land
Area Required for Settlements and Traffic
“Entsiegelung bei Neuversiegelung – Eingriffs-
regelung optimiert anwenden: Gemeinsame
Forderungen aus Landwirtschaft und
Naturschutz“ (De-sealing in the Course of Sealing
of New Land – Optimised Application of Interven-
tion Rules: Shared Requirements of Agriculture
and Nature Conservation), is available at:
http://www.bauernverband.de/media/
Positionspapier_Flaechenverbrauch.pdf

[45] F+E-Vorhaben Nr. 205 93 153 „Optionen
einer nachhaltigen Flächennutzung und
Ressourcenschutzstrategien unter besonderer
Berücksichtigung der nachhaltigen Versorgung
mit nachwachsenden Rohstoffen“ (R+D Projects
No. 205 93 153 “Options for Sustainable Land Use
and Strategies for Protecting Resources Taking in-
to Particular Account the Sustainable Supply of
Renewable Raw Materials”)
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Department I 3 “Transport, Noise”

Sustainable Mobility 

Although mobility and traffic are often used syn-
onymously, they do in fact indicate two different
things. Mobility is an important characteristic of
the quality of life and of a functioning economy.
Spatial mobility is the ability to move people or
products for a certain purpose from one place to
another. Mobility is a complex process, depend-
ent on many factors, for example, the purpose of
the mobility, what the destination can offer
(shopping and leisure amenities), the choice of
the form of transport and the route. 

Mobility cannot therefore be equated with traffic
because the same mobility can entail varying
amounts of traffic: urban dwellers can reach
many destinations with a minimum of transport.
If you have regional customers for your products,
there is no need to transport the products very
far. Those who use a car for short journeys, in-
stead of going on foot, create motorised traffic.
The relationship between mobility and traffic is,
to a large extent, dependent on the conditions
which we create in everyday life and production,
and on our ability to satisfy the need for mobility
with a minimum of traffic and environmental
pollution.

Maintaining mobility, reducing traffic 

Sustainable mobility means harmonising econom-
ic performance and social safety with the long-
term preservation of the natural basis for life.
The most pressing goals of the strategy are: 

� decoupling the growth of traffic from eco-
nomic expansion and, as far as possible, avoid-
ing certain traffic services;

� using and networking environmentally friend-
ly and efficient transportation services and as-
sisting the change to environmentally friendly
means of transport;

� using technology to optimise the environmen-
tal friendliness and efficient exploitation of
the resources of a transport service, and oper-
ating such a service in a way that causes the
minimum environmental pollution;

� operating transport systems within a frame-
work of fair competition, which also means
factoring in the real costs (including environ-
mental costs).

In these respects the multiple activities of the
“Transport, Noise” Department are directed at to-
day’s society and the prospects for the lives of fu-
ture generations. The following paragraphs in-
clude some examples. 

Reducing the need for traffic

What generates traffic? The UBA looked into this
before it developed traffic reduction measures. In
past decades the expansion of settlement areas,
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What is sustainable mobility?

In 1996, the Organisation for Economic Coope-
ration and Development (OECD) defined the
term sustainable mobility as follows: “Sustaina-
ble mobility satisfies the need for social con-
tacts and communication and makes access to
goods and services possible without endange-
ring the health of human beings or threate-
ning the ecosystem. Renewable resources
should not be consumed faster than they can
be regenerated, and non-renewable resources
should not be consumed faster than the rate at
which substitute renewable sources can be ex-
ploited. The work of Department I 3 “Trans-
port, Noise” of the Federal Environment Agen-
cy is orientated on this definition.

Road traffic is increasing and with it the amount of land that
is being used up. 
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the increase in interlinked trade networks, chang-
ing lifestyles and the development of the trans-
port infrastructure have considerably influenced
the increase in traffic. Thus, measures which will
have an effect on these determinants can influ-
ence the extent of the need for traffic. Limiting
new settlement areas, for example, giving prefer-
ence to building on existing sites in towns, in-
stead of on greenfield sites, can result in shorter
journeys to work or for shopping. Towns combin-
ing a mix of work places, restaurants, culture and
sporting amenities provide good conditions for
keeping journeys to a minimum.

Attractive possibilities for holidays in Germany
and Europe could to some extent counteract the
trend for travelling to ever more distant destina-
tions. The possibilities of modern logistics have
by no means been fully exploited for goods traf-
fic, due to some extent to the low cost of trans-
port. In individual cases, product-based manage-
ment of industrial areas should enable the long
distances between the various production stages
to be eliminated.

The expansion of routes also contributes to the
growth of traffic. This reduces goods transport
costs, whereas savings in passenger transport
times often result in the creation of more traffic.
Experience shows that in many cases the hoped
for increase in economic performance as a result
of infrastructural expansion fails to materialise
[46]. 

Encouraging less environmentally damaging
forms of transport 

Local public transport by bus and train in Ger-
many takes the strain off the environment and is
essential for our culture of mobility and daily life.
Mobility in all sections of society depends on
more efficient public transport, which also adds
to the quality of urban life. It makes a consider-
able difference to a townscape and contributes to
the identity of a municipality. Attractive local
passenger services are the lifelines of a metropo-
lis.

The UBA has prepared recommendations for ac-
tion which can be put into practice in municipal-
ities, giving the responsible municipal authorities
and transport companies the concrete means of
preparing for regulated competition in a liber-
alised European transport market. Strict environ-
mental and quality standards will play an impor-
tant role in ensuring and expanding the environ-
mental benefits of local passenger services. The

recommended action includes the legal frame-
work, the way in which the bodies responsible
for these tasks are organised, local traffic plan-
ning, the invitation of tenders and the award and
form of the contracts, environmental standards
and quality management as well as the relevant
standards [47].

Walking and cycling are particularly eco-friendly
and healthy. Model projects show how towns and
local authorities can improve pedestrian and bi-
cycle traffic. Lingen in Emsland, Plauen in Saxony
and  Luther’s home town of Wittenberg in Sax-
ony-Anhalt are excellent examples of how this
can be done. As part of the project “Pedestrian-
and Bicycle-Friendly Towns” these three urban
models have developed simple and economical
concepts enabling the successful establishment of
pedestrian and bicycle traffic. Five points are de-
cisive for encouraging pedestrian and bicycle traf-
fic in these three urban models:

� the continuous flow of information between
the parties concerned,

� the direct involvement of the public as well as
social groups on advisory boards,

� cross-departmental cooperation between the
responsible administrative bodies,

� accompanying quality management as well as 

� continuous press and public relations work
[48].
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Usually the quickest way of getting around town – the bicycle.
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Improving the efficiency of transport
services

The traffic sector accounted for 32 per cent of
the total energy consumption of the Member
States of the European Union in 2003 and the EU
has predicted further growth in the coming
years. Transport must be made more energy-effi-
cient if it is to counteract the continuous increase
in the amount of energy consumed by traffic,
and the environmentally harmful carbon dioxide
(CO2) emissions. It is against this background that
the ancillary working group of the “Joint Expert
Group on Transport and the Environment” of the
European Commission, under the auspices of the
UBA, has produced a report on the theme “Re-
duction of Energy Consumption in Traffic”. This
report

� shows the potential of various measures for re-
ducing the energy consumed by traffic, 

� evaluates the savings produced by measures
which have already been implemented,

� identifies the synergy effects between the re-
duction of energy consumption and other pol-
icy areas (for example, health, finance etc.), 

� names examples of best practice,

� identifies the best possibilities for action at the
EU level and

� suggests courses of action [49].

The establishment of international directives, in-
cluding specific limits on the emissions from air-
craft engines, are essential if technical improve-
ments are to be introduced to increase energy ef-
ficiency in aviation. The environmental unit of
the International Civil Aviation Organisation
(ICAO), and the Committee on Aviation Environ-
mental Protection (CAEP) in which the UBA has
participated for years, are the responsible bodies.
Their work focuses on the technical aspects of re-
ducing emissions as well as the effects and the
costs involved. The UBA has commissioned sever-
al studies into the structure of limiting values
and emissions trading in air traffic and these
findings have also been included in the debate
[50].   

Noise is another frequently underestimated effect
of traffic on the environment. In fact road traffic
is the greatest source of noise in Germany and its
effects are manifold, leading to an increased risk

of heart attack as well as disturbing sleep, com-
munication and relaxation.

Surveys show that more than half the population
feels stressed by road traffic noise. Noise-Noise
road surfaces are ideal for reducing noise be-
cause they can be used almost everywhere, tack-
ling noise exposure at its source. A considerable
reduction in noise levels can be achieved with
the new generation of double-layered, open-
pored asphalt surfaces.

The effects of this significant noise reduction
were recorded in analyses carried out on a feder-
al highway in a built-up area, and the local resi-
dents were also involved. The findings: a reduc-
tion in the levels of noise to which the residents
were exposed, an improvement in the conditions
for communication and less interrupted sleep at
night [51].
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[46] The report “Determinanten der
Verkehrsentstehung“ (Determining Factors in the
Formation of Traffic) (UBA-TEXTE 26/05) can be
downloaded from:
http://www.umweltdaten.de/publikationen/fpdf-
l/2967.pdf (German version) and from 
http://www.umweltdaten.de/publikationen/fpdf-
l/2990.pdf (English version)

[47] A handbook “Handlungsempfehlungen für
einen umweltfreundlichen, attraktiven und leis-
tungsfähigen ÖPNV” (Recommendations for envi-
ronmentally friendly, attractive and efficient
public transport) can be downloaded from:
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http://www.umweltbundesamt.de/verkehr/
index.htm 

[48] The report “Fussgänger- und fahrrad-
freundliche Stadt. Chancen des Fuß- und Rad-
verkehrs als Beitrag zur Umweltentlastung“
(Pedestrian- and bicycle-friendly cities. Opportuni-
ties for pedestrians and cyclists to help reduce en-
vironmental pollution) (UBA-TEXTE 28/05) can be
downloaded from: 
http://www.umweltbundesamt.de/fufs/modell.htm 

[49] The final report “Working Group on the Re-
duction of Energy Use in Transport” can be
downloaded from: 
http://www.umweltbundesamt.de/verkehr/
downloads/reduction-energy-use-transport.pdf

[50] The latest studies can be downloaded from:
http://www.umweltbundesamt.de/verkehr/
index.htm 

[51] The study “Lärmwirkungen von Straßen-
verkehrsgeräuschen. Auswirkungen eines lärmar-
men Fahrbahnbelags” (The effects of noise pro-
duced by traffic. Effects of a low-noise road sur-
face) can be downloaded from:
http://www.umweltdaten.de/publikationen/
fpdf-l/3047.pdf

Department I 4 “Climate Protection,
Environment and Energy “

The Kyoto Protocol – how is the UBA
working on its implementation? 

An important international agreement on cli-
mate protection has entered into force in Febru-
ary 2005. The Kyoto Protocol, named after the
Japanese city in which it was passed, came into
effect after years of negotiation and ratification
processes. It commits Germany to the demanding
goal of reducing emissions of gases which dam-
age the climate, known as greenhouse gases, by
21 per cent between 2008 and 2012, in compari-
son to the base year levels.

When the international agreement formally took
effect it initiated wide-ranging activities at the
UBA and most of all in Department I 4 “Climate
Protection, Environment and Energy”, which pro-
duces statistics, compares data from various years
and, equally importantly, suggestes how Germany
could achieve its climate protection goals. 

What is a greenhouse gas inventory?

The Kyoto Protocol requires its signatory states to
demonstrate their progress in reducing emissions
of the six Kyoto greenhouse gases. For this pur-
pose the UBA compiles the German Greenhouse
Gas Inventory each year and reports it back to
the Secretariat of the United Nations Framework
Convention on Climate Change (UNFCCC) and
the European Commission [52].

National greenhouse gas inventories must meet
certain quality requirements and criteria, for ex-
ample, they must be internationally comparable.
States should, to a large extent, achieve pollution
control by means of domestic measures in order
to show how climate protection is possible in a
modern economy. Beyond that the Kyoto Protocol
offers possibilities for using so-called flexibility
mechanisms in order to reduce emissions. The
flexibility mechanisms provided under the Kyoto
Protocol take the form of emissions trading, Joint
Implementation Projects between industrial
states, which will lead to a reduction in green-
house gas emissions, and the Clean Development
Mechanism. The latter credits projects between
industrialised and developing or threshold coun-
tries to reduce greenhouse gases, and apart from
the environment they also consider sustainable
development aspects. The quality of the green-
house gas inventory is one of the most important
factors that determine whether a country is per-
mitted to apply these flexible mechanisms, which
often lead to a cost efficient-reduction in green-
house gases. For this reason, in recent years, the
UBA has worked intensively to improve and safe-
guard the quality of the inventory.

What are the “assigned amounts”?

The year 2006 is significant for the implementa-
tion of the Kyoto Protocol. The countries in-
volved, and the UNFCCC Secretariat, have stipu-
lated the reduction in tonnes of CO2 equivalents
during the period 2008 to 2012 in comparison
with the base year in order to fulfil the commit-
ment to reduce the specified percentage of emis-
sions. The UBA has already calculated these as-
signed amounts for Germany and has presented
them to the United Nations for scrutiny. Once
they have been reviewed and defined, the as-
signed amounts may not be changed and are
valid for the entire commitment period. 

If the UNFCCC Secretariat has doubts about any of
the details given by any country it can adjust
them and substantiate them with factors. If the
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details about the emissions from industrial
processes do not meet the requirements, the Cli-
mate Secretariat can adjust them and offset them
against pollutant-specific factors. Thus such a fac-
tor for methane for the base year would reduce
the adjusted methane emissions in industrial
processes by 73 per cent. For this reason the UBA

takes particularly care in its investigation of base
year data, taking into account that, because of the
unification of Germany, the data situation for the
year 1990 is complicated and not always complete.

What is the National Greenhouse Gas Inven-
tories System? 

The Kyoto Protocol requires that all its signatories
establish a so-called national system by the end
of 2006. The national system (see diagram)
should provide all the necessary institutional and
procedural arrangements for reporting on emis-
sions. The UBA began setting up a national sys-
tem in 2003. Its core is the Single National Entity
at the UBA. It collects and checks the data sub-
mitted by the agency’s other departments, other
authorities and institutions as well as related or-
ganisations, adding them to the greenhouse gas
inventory and the inventory report. The Federal
Environment Ministry, together with the UBA
and contracted researchers, has drawn up a cli-
mate protection statistics law. This law shall pro-
vide the necessary legal and institutional frame-
work of conditions for the national system and
contains regulations which will ensure long-term
access to data, quality of data, punctuality in sub-
mitting data as well as data confindentiality.
Linking up with the existing data flow should
then enable any initial gaps in data to be filled.
The draft law is currently undergoing approval at
departmental level. 
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The national system

is intended to involve all agencies of the state in
compiling the emissions inventories. This could make an
substantial contribution in a technical sense to such an

emissions inventory

Compilation of data

Quality control/Quality assurance

National
coordinating

agency

Industry

Scientific
agencies

Independant
experts

Laender (state)
agencies

Federal
agencies

General
tasks

Reporting/
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Figure 7: The national system – tasks and partici-
pating institutions

Important terms used in the Kyoto
Protocol 

Greenhouse gas emissions: Emissions are pol-
lutant levels in the atmosphere which are cau-
sed by human activity (anthropogenic) and
which result from, for example, combustion
processes. The Kyoto Protocol identifies the ga-
ses carbon dioxide (CO2), methane, nitrous oxi-
de and the so-called F-gases (HFC, PFC, SF6),
which all have a damaging effect on the clima-
te. 

Carbon dioxide (CO2) equivalents: Not all
greenhouse gases have an equally strong ef-
fect. For example, one tonne of emitted metha-
ne increases the greenhouse effect 21 times
more than an equivalent amount of carbon
dioxide. The latter, however, is the greenhouse
gas with the highest emission levels. In order
to standardise the assessment of Global War-
ming Potential (GWP) the greenhouse effect of
greenhouse gases is converted to that of CO2

(GWP of CO2 = 1) and termed a CO2 equivalent.

The base year of the Kyoto Protocol is the refe-
rence point from which pollution control is to
be implemented. For CO2, methane, and ni-
trous oxide it is 1990 and for the F-gases Ger-
many chose to use 1995.

Measured against the base year, the signatory
states must cut their emissions by the end of
the commitment period, i.e. between 2008
and 2012, at the latest.

The scenarios use model calculations to analy-
se the future development of emissions under
different framework conditions. These include
the various climate protection policy measures
which have already been implemented, as well
as changes in the prices of energy and other
raw materials. Such calculations can help the
German government to identify the need to
implement additional measures and to choose
between different possible measures in order
to attain the Kyoto targets.



How does the Federal Environment Agency
register energy-induced CO2 emissions? 

Because they account for a high proportion,
more than 80 per cent of all CO2 emissions in
Germany, those resulting from the conversion
and use of energy are of particular importance.
CO2 produced by the combustion of the fossil fu-
els coal, gas and oil can be calculated according
to the carbon content of the fuel in question. The
so-called emission factor indicates how many
grams of CO2 result from the combustion of any
specific quantity of fossil fuel used. The amount
of the various fossil energy source materials con-
sumed within a year, for example in power plants
used to generate electricity or heat, in industry,
as motor fuel in transport, or in households, is es-
tablished by the UBA on the basis of various en-
ergy statistics such as those of the Energy Bal-
ance of Germany, which provides a comprehen-
sive picture of energy consumption and flows of
energy in Germany, statistics from the Federal
Statistical Office, and the UBA’s own calculations. 

Figure 8 shows how energy-related emissions in
Germany have developed over the past 15 years.
Because of the economic changes which have
taken place in the new Laender, resulting in the
widespread closure of antiquated industrial and
power plants, as well as a change in the primary
fuel mix, the UBA recorded a sharp fall in the
emissions by the energy and industrial sectors,
particularly in the early ‘nineties. Renewable en-
ergy, in particular water, wind and biomass, also
make a very important contribution to pollution
control. 

What is the situation today?

For 2004, the UBA calculated an emission of
around 1,015 million tonnes of CO2 equivalents,
17.4 per cent less than in 1990. In order to
achieve the Kyoto target of a 21 per cent reduc-
tion in emissions by 2008–2012 compared with
1990, there must be further reductions in Ger-
many, requiring additional action on climate pro-
tection. The information from the greenhouse
gas inventory is an important basis for assessing
the effectiveness of measures which have already
been implemented as well as for considering the
introduction of further measures.

Thinking ahead post-2012

The Kyoto Protocol requires that we consider the
future beyond the regulated period up to 2012.
At regular intervals the signatory countries must
estimate how their emission levels may develop
in the future. UBA scenarios show that, based on
policies and measures which have currently been
agreed, emissions will not decline any further be-
tween now and 2030. Only a consistent and con-
tinued development of climate policy will enable
Germany to retain its international position as a
pioneer in climate protection.  

At the 11th session of the Conference of Parties to
the UN Framework Convention on Climate
Change in Montreal in December 2005, addition-
al negotiations about further commitments post-
2012, within the framework of the Kyoto Proto-
col, were initiated, as well as a more comprehen-
sive dialogue about further action under the
Framework Convention on Climate Change. Fur-
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Figure 8: Development of CO2 emissions resulting from energy production

Source: Federal Environment Agency, 2006



ther development of the international climate
regime will depend greatly on the leading role of
the European Union (EU) and Germany. The UBA
is intensively involved in the EU through several
expert groups, and is represented on the German
negotiating team. For post-2012 the UBA has pro-
duced studies on the possible evolution of inter-
national climate policy agreements, as a contri-
bution to the development of the German and
the European position. The success of the negoti-
ations is, in the opinion of the UBA, dependent
on the extent to which economically advanced
countries, including the USA as the largest source
of greenhouse gas emissions and some develop-
ing countries, can be persuaded to reduce or con-
trol their output of these gases. How carbon se-
questration in forests and in the soil, so-called
sinks and limits to deforestation, especially in de-
veloping countries, are addressed in the future,
are other important topics.

What are the objectives of the UBA’s
environmental activities for protecting 
the climate?

With its “21 Climate Policy Statements for the 21st

Century” the UBA proposes a number of national
and international goals in pursuit of environmen-
tal quality and for environmental action [53]. The
objective of limiting the rise in global tempera-
tures to two degrees Celsius by the end of the 21st

century is intended to serve as a guideline for cli-
mate protection. To achieve this, worldwide
greenhouse gas emissions must be roughly
halved by mid-century. Germany’s greenhouse
gas emissions – like those of other industrialised
countries – must be reduced by a minimum of 80
per cent by 2050, compared with 1990, to allow
developing countries sufficient leeway for their
own economic development.

How Germany can achieve the proposed objec-
tive for environmental action – reducing green-
house gas emissions by 80 per cent by 2050 – is
also described in “21 Climate …”. The necessary
policies and measures cover such areas as energy
conservation, transport and the development of
renewable energy. The target for reducing emis-

sions is set very high but it is achievable, without
adversely affecting economic development. In
contrast, the costs of neglecting climate protec-
tion are much higher than those of timely pre-
vention and action. 

Responsibility for the text: 

Kathrin Werner, Head of Section I 4.5 “Energy
Data”
kathrin.werner@uba.de 

Contacts: 

Benno Hain, Head of Section I 4.1 “Climate Pro-
tection”
benno.hain@uba.de

Christoph Erdmenger, Head of Section I 4.2 “Sus-
tainable Energy Supply”
christoph.erdmenger@uba.de

Michael Strogies, Head of Section I 4.6 “Emissions
Situation”
michael.strogies@uba.de 

Sources: 

[52] Additional information about the National
Greenhouse Gases Inventory and the report
“Deutsches Treibhausgasinventar und Nationaler
Inventarbericht zum Deutschen Treibhausgasin-
ventar 1990–2004” (German Greenhouse Gas In-
ventory and the National Inventory Report for
the German Greenhouse Gas Inventory
1990–2004) can be downloaded from:
http://www.umweltbundesamt.de/emissionen/
publikationen.htm  

[53] Abridged and full versions of the climate
protection concept “Die Zukunft in unseren Hän-
den –  21 Thesen zur Klimaschutzpolitik des 21.
Jahrhunderts und ihre Begründungen“ (The Fu-
ture in our Hands – 21 Climate Policy Statements
for the 21st Century and the reasons for them)
and other details about climate protection can be
downloaded from: 
http://www.umweltbundesamt.de/klimaschutz/
index.htm 
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This division develops concepts for environmental
and health protection. In keeping with the
agency’s motto “For people and the environ-
ment”, specialists in the five departments deter-
mine the extent of pollution in water, soil, air,
drinking water and humans. They identify envi-
ronmental influences on human health as well as
changes in the ecosystem and in regional biodi-
versity. To protect human beings, plants and ani-
mals, the division assesses the hazards and devel-
ops quality goals and classification methods,
which provide the basis for assessing the state of
the environment. This involves not only identify-
ing whether legally binding limit values are be-
ing adhered to in Germany but also the identifi-
cation of new hazards and trends. Only in this
way can environmental policy measures be devel-
oped before it is too late.

To assess the condition of the environment, the
Federal Environment Agency (UBA) collects data
itself (Air Pollution Monitoring Network, Environ-
mental Specimen Bank). Other monitoring bodies
provide additional data. The departments use
these data to determine the actual condition of
the ecosystem and to assess it in comparison with
legally binding environmental targets. The
agency reports the data and assessment results to
political and scientific bodies and to the public at
the national and international level.

The health aspects of environmental protection
have increasingly come in public focus in recent
years. Within the UBA and in cooperation with
other institutions, such as those grouped in the
Environment and Health Action Programmes
(APUG), the division is working to more effective-
ly link the requirements for the protection of
both, the environment and health, creating syn-
ergies by such integration. These activities in-
clude advising the Laender and municipalities,
and publishing brochures for the general public
on the field of “Environment and Health”. 

For additional information about the division: 
http://www.umweltbundesamt.de/uba-info-e/-
fach2.htm

Department II 1 “Environmental Hygiene”

Fungal mould in buildings

The occurrence of mould in enclosed spaces has
been a problem for a long time. Mould can cause
allergies and asthma in sensitive people. In re-
cent years there has been a steady increase in the
number of enquiries received by the UBA on this
matter from the public. However, it is unclear
whether the number of dwellings affected by
mould has increased or only the number of com-
plaints. 

In its first guide, published in 2002, the UBA
gave detailed recommendations for identifying
and assessing mould in indoor environments. The
information brochure “Hilfe! Schimmel im Haus”
(Help! There’s mould in the house) is also specifi-
cally intended to inform consumers [54]. Control-
ling mould is also a main theme of the Environ-
ment and Health Action Programmes jointly run
by the Federal Ministries of Health, the Environ-
ment and Consumer Protection. Several research
projects help improve the basis for identifying
and assessing mould. The results of these projects
have facilitated a standardised assessment of
mould [55]. With its “Housing and Health” pro-

DIVISION II “ENVIRONMENTAL HEALTH AND
PROTECTION OF ECOSYSTEMS”

Fungal mould prefers high levels of humidity in the air and in
materials.
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gramme the World Health Organisation (WHO)
also regards mould as an important problem in
indoor environments [56].

Humidity is the problem

Mould can grow in any damp place. An increase
in humidity in an apartment can be the result of
burst pipes, construction defects such as leaks,
thermal bridges or a lack of horizontal barriers,
and water vapour, e.g. from kitchen. Repairing
construction defects in buildings and removing
humidity for the indoor space are important pre-
requisites for preventing the mould growth. Cor-
rect heating and ventilation are also important.
Ways of preventing and avoiding the damage
caused by moisture were discussed by experts
from academia and practice at the “Workshop on
Humidity in Housing” jointly held by the Univer-
sity of Jena and the UBA in December 2005.

In principle ventilation by opening windows is
sufficient to prevent an increase in humidity and
any resulting mould. Opening one or more win-
dows wide for five to ten minutes to achieve a
rapid exchange of air is the preferred method of
removing water vapour from the home. Present-
day lifestyles and frequent work-induced absences
mean that ventilation via open windows is not al-
ways carried out as it should be. Built-in ventila-
tion systems can therefore offer an effective solu-
tion, especially for buildings constructed in an air
tight way to conserve energy.

However such systems require regular mainte-
nance and checks to prevent the growth of mi-
crobial agents. In the course of the workshop it
became clear that even among specialists there is
insufficient information on the relationship be-
tween ventilation planning, humidity and mould
growth. There is obviously a need for improving
information in this area.

Mould control and removal– what should be
done? 

How to remediate was the central question of
many of the enquiries about mould infestation
which the UBA received in 2005. This question
was also one of the main features of the 12th

“WaBoLu-Innenraumtage” (Annual Conference on
the Indoor Environment), which was held at the
UBA in May 2005. Participants discussed correct
ventilation methods and construction work in-
tended to prevent mould, and presented cases
and appropriate solutions based on practical ex-

perience [57]. The Guidelines for Remediation of
Mould-affected Buildings are an ideal source of
information for anyone affected by this problem.
These guidelines were developed by the UBA’s In-
door Air Hygiene Commission and published by
the UBA in the autumn of 2005 [58]. The follow-
ing recommendations apply: 

1. The first thing to be done in the case of
mould is to identify and eliminate the cause.
In most cases this requires professional help. A
permanent solution to the problem is not pos-
sible without eliminating the causes of the
problem. 

2. Mould should be removed from affected areas
using methods which cause as little dust as
possible to be produced. Merely destroying the
spores is not enough, because dead spores can
also have allergic effects.

3. If the mould-affected area is not larger than
half a square metre with the mould obviously
only at the surface the residents can act them-
selves to some extent. Affected areas should be
wiped with a damp cloth, which should then
be disposed via the domestic waste. If the af-
fected area is likely to remain damp for a
longer period it should be treated with ethyl
alcohol (white spirit) in order to prevent re-
newed growth of the mould. An alcohol con-
centration of 70 to 80 per cent is necessary for
this procedure – a rule of thumb being: two
teacups of water to one litre of white spirit. 

4. If the affected areas are greater than half a
square metre and the contamination extends
deeper into the material, a specialist should
be consulted who will then carry out proper
remediation. In such cases residents may also
help to contain the spread of mould spores by,
for example, removing affected wallpaper and
isolating the area in question from the rest of
the living-area. However, this is only an imme-
diate measure and cannot replace proper re-
mediation. A specialist is needed to identify
whether, for example, the mould is growing
on hidden surfaces such as cavity walls. Dry-
ing the area with a hot air blower may be
necessary prior to remediation. 

Outlook

Are moulds really the cause of complaints? Ele-
vated dampness in indoor environments not only
causes the growth of mould but also of certain
bacteria, for example, actinomycetes. Recent re-
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search indicates that these can have an adverse
effect on health. For this reason the UBA has ini-
tiated a further research project to study the
presence and significance of bacteria under
damp conditions. The results are expected at the
end of 2006 or in early 2007.  

Contacts:

Dr. Heinz-Jörn Moriske, Section II 1.3, “Health-Re-
lated Exposure, Indoor Hygiene”
heinz-joern.moriske@uba.de

Dr. Regine Szewzyk, Section II 1.4 “Microbiology,
Parasitology”
regine.szewzyk@uba.de

Dr. Hans-Guido Mücke (for WHO matters), Section
II 1.1 “Environmental Hygiene and Environmen-
tal Medicine, Health Effects Assessment”
hans-guido.muecke@uba.de. 

For brochures: Sabine Bach (Section II 1.3), 
sabine.bach@uba.de

Sources:

[54] Information sheets are free and available ei-
ther in printed form or online through the UBA
website: 
“Leitfaden zur Vorbeugung, Untersuchung, Bew-
ertung und Sanierung von Schimmelpilzwachs-
tum in Innenräumen“ (Guidelines on prevention,
investigation, assessment and remediation of fun-
gal mould inside buildings), Federal Environment
Agency 2002: 
www.umweltbundesamt.org/f/pdf-I/2199.pdf

“Hilfe! Schimmel im Haus“ (Help: mould in the
house!): 
www.umweltbundesamt.org/f/pdf-I/2227.pdf

[55] Bundesgesundheitsblatt, Issue 1, Volume 48,
2005, p. 1–54

[56] For additional information: 
http://www.euro.who.int/Housing?language=
German 

[57] The findings of the conference are docu-
mented in the Bundesgesundheitsblatt, Issue 11,
Vol. 43, 2000, p.1296–1302

[58] “Leitfaden zur Ursachensuche und Sanierung
bei Schimmelpilzwachstum in Innenräumen“,
Umweltbundesamt 2005, (Guidelines on search-
ing for the causes of fungal mould inside build-
ings and remediation), Federal Environment

Agency 2005: is free and available either in print-
ed form or online through the UBA website:
www.umweltbundesamt.org/f/pdf-I/2951.pdf

For additional details about the Commission for In-
door Air Hygiene: http://www.umweltbundesamt.de/
uba-info-daten/daten/irk.htm 

Department II 2 “Water”

The Water Framework Directive – pro-
gramme of measures and cost efficiency

With the introduction of the EU Water Frame-
work Directive (WFD, Directive 2000/60/EU) over
five years ago a harmonised European law for the
protection of all waters came into effect. Com-
pared with previous legislation the WFD includes
three fundamentally new aspects: 

� detailed guidelines for transparent action in
the management of water by river basins;

� increased importance of economic criteria
such as cost efficient measures, water prices
that cover the real cost as well as the consider-
ation of environmental and resource costs into
consideration;

� timely involvement of the public in all deci-
sions.

Clean rivers provide a habitat for animals and plants.
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In 2005 the German Laender presented a report
which analyzed the state of water pollution in
the river basins. This was in fact an opening bal-
ance sheet for the management of water. The
subsequent monitoring of the condition of the
water bodies will be used to clarify any remain-
ing uncertainties in the risk assessment [59]. The
management plans and programmes of measures
for river basins that are required by the WFD
from 2009 onwards must be prepared by the re-
sponsible regional authorities well in advance.
The preliminary conceptual work for them was
one main focus of the ‘Water’ Department of the
Federal Environment Agency (UBA).

The WFD defines various units of differing size in
which the management and assessment takes
place. The smallest unit is the ‘water body’,
which is the element to be monitored for its
‘good condition’, to determine whether the ob-
jectives have been reached. The most important
management coordination takes place in the
most extensive unit, ‘the river basin district’. For
reasons of practicability the river basin districts
are divided into smaller units, frequently named
sub-basins, in which less wide-ranging manage-
ment strategies are coordinated and carried out.
Authorities were appointed with responsibility for
the various units. 

Economic elements – cost efficiency

What lies behind the keyword ‘cost efficiency’,
which the WFD insists must be applied to all pro-
grammes of measures? Put simply, the authorities
concerned must look for the most cost-efficient
measures for effectively attaining the demanding
objectives of the WFD by 2015. Because the pro-
grammes must be drawn up by the end of 2009
(Art. 11 Sec. 7 WFD) and both public participa-
tion (as part of the management plan – Art. 14
WFD) and the Strategic Environmental Assess-
ment (SEA) are to be included prior to this, any
missing data or methodological shortcomings
must be identified and rectified as soon as possi-
ble.

The cost efficiency of the measures at all man-
agement levels is to be clarified (river basin dis-
tricts, water bodies). In order to develop meas-
ures, it is possible to begin from the river basin
district (top-down) or from the water body (bot-
tom-up). By 2004 the UBA had already authorised
a handbook providing the basis for a selection of
measures according to the bottom-up-process
[60]. This handbook is currently being tested in
various German river basins as well as through-

out Europe by authorities and stakeholders. Ac-
cording to this handbook the following steps are
necessary for each body of water: 

1. Determining missing data for important pa-
rameters by an evaluation of the 2004 analysis
and other information (especially from moni-
toring and from the baseline scenario) for
every body of water, as well as determining
causes (structured according to range of pollu-
tion, range of polluters/type of pollution and
the respective deficit parameters).

2. Testing potentially effective measures with re-
gard to their technical feasibility and the de-
gree of objective achievement as well as elimi-
nating those measures that are technically un-
viable or that do not lead to the desired objec-
tives. This testing also includes so-called sup-
plementary instruments, which can be applied
at a local level, such as cooperative solutions
between water suppliers and agriculture, in-
formation campaigns.

3. Selecting and clearly defining measures (in-
cluding the supplementary instruments); i.e.
calculating design parameters dependent on
the degree of objective achievement and de-
termining the economic costs of the measures. 

4. If no prioritization of the direct costs of the
measures is possible, the costs to the national
economy (including environmental and re-
source costs) should be estimated in case sig-
nificant economic costs are expected for at
least one of the favoured combinations of
measures.  

5. A grouping of measures in order to achieve
100 per cent implementation of the objectives
and to reduce costs.

Because the time and effort required for such a
procedure can be considerable, a preliminary
study is recommended (top-down), which would
shorten the procedure and considerably reduce
the work involved at the water body level. The
preliminary study should clarify whether, on the
basis of the overall situation in the river basin, a
clear statement can be made with regard to the
selection of measures. This would, for example,
be possible in the case of typical pollution situa-
tions extending across the entire area (such as ni-
trogen emissions from agriculture) or in the case
of a set of obvious upstream-downstream configu-
rations (for example: when a large proportion of
the contaminant is being introduced upstream).
This would simplify the selection of measures. In



all cases international pollution in particular
should be taken into consideration. 

For the complete plan of measures, agreement
must be arrived at between the responsible au-
thorities regarding the conditions to be achieved
in the river basin, the areas of the river basin in
which the measures are to be carried out, and
the time span involved. Cost efficiency in this
case means initially carrying out measures in
those areas of the river basin – particularly for in-
ternational pollution – where the required reduc-
tion in pollution can be achieved at the least ex-
pense. 

Where pollution extends across the entire area of
a river basin, each of the German Laender or
each member state must declare the extent of its
own contribution to the river basin district, mak-
ing an internal decision about the most efficient
place on its own territory for implementing the
measures.

Corrective measures

The measures required by the WFD to improve or
to preserve the ecology of waters are of particu-
lar importance for waterways. In addition to the
further development of maintenance methods in
harmony with nature, hydro-morphological ame-
lioration measures (for example: connection of
ancillary waters and oxbows, reorganising and
dismantling of technical structures, re-shaping
banks) are to be developed by the federal author-
ities and the Laender. These measures should go
beyond the maintenance needed for shipping but
without restricting use of the waterway for trans-
port.

The current UBA research project “Ecological Re-
orientation of the Management of the Federal
Waterways” shows the marked declines in habi-
tats and groups of species in the natural inland
waterways of Germany – with reference to the
quality criteria of the WFD and also the EU Fau-
na-Flora-Habitat Directive, and the Wild Birds Di-
rective. It also describes suitable measures which
could produce an effective improvement in the
ecological condition, based on current quality cri-
teria. The results of the research project can be
used when compiling basic ecological mainte-
nance principles in the future, as well as provid-
ing a guideline for water maintenance in harmo-
ny with nature. The results of this research are
expected in November 2006.

Pollutants – measures to reduce 
their levels

The WFD review has identified nitrate and pesti-
cide emissions from agriculture as the main caus-
es of ground water pollution. The following
measures should be considered to reduce these
levels:

� Planting all year round (undersowing, cover
crops, mulch tillage),

� Reduced tillage (in particular, no autumn
tillage),

� Livestock production according to the land
available, so that the amount of semi-liquid
and solid manure produced is less than the
nutritional requirements of the plants in ques-
tion (management of farmyard manure),

� Use of pesticides by qualified personnel (obli-
gation to use specialist firms),

� Cleaning of machinery and tools after pesti-
cide use to take place only in the fields and
not in the farmyard,

� Compliance with instructions for use of pesti-
cide products (maintaining specified distances,
mulch tillage).
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Algal bloom as an indicator of eutrophication on the beach of
the East Frisian island of Spiekeroog.
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Many of these measures can only be successful if
there is intensive consultation and close coopera-
tion with farmers. For this reason, economic in-
struments in the form of payments or levies
should be considered in order to promote these
measures.

The inventory and monitoring of surface waters
have shown that heavy metals are one the pollu-
tants causing frequent problems. The balance
sheet for emissions into surface waters reveals a
change in the input paths. In the mid-eighties,
industrial waste water was the main source of
emissions. However, these emissions as well as
the substantial amounts from municipal waste
water treatment plants, have been successfully
reduced over the last decade. Of the remaining
emissions the largest proportion derives from ur-
ban areas. Up to 40 per cent of all heavy metal
entering surface waters comes from rainwater
run-off from sealed urban areas.

Therefore, measures to deal with surface (diffuse)
sources are of particular importance in achieving
the necessary further reductions in heavy metal
emissions. A UBA research project has investigat-
ed the origin of heavy metals in rainwater as well
as possible measures for their avoidance and min-
imisation [62]. The results show that especially in
the transportation and construction areas effec-
tive measures can be implemented. A handbook
was developed to give builders and architects a
practical tool to prevent or reduce emissions [63].

Another important approach to reduce heavy
metal emissions is to avoid and/or treat rainwater

run-off, irrespective of whether combined or sep-
arated systems (shared or separate sewers for do-
mestic waste water and rainwater) are used. Suit-
able technical measures consist of selective, lo-
calised rainwater infiltration, the construction of
rainwater treatment plants or additional storage
capacity in urban combined sewer systems (reten-
tion volume) as a means of avoiding the dis-
charge of untreated urban waste water through
rainwater overflows. Finally, strategies to min-
imise soil erosion (furrows diagonal to slope,
year-round plantings, reduced tillage) can con-
tribute significantly to reducing the pollution of
surface waters, not only by reducing heavy metal
emissions but also nutrient emissions to surface
waters as well as. 

It should be borne in mind that all of these
measures may arise not only as a result of quality
requirements in the immediate catchment area
but also due to requirements further down-
stream, especially in the sea and in coastal areas.
This means that, even if quality objectives are
complied with in the upper reaches of a river,
certain measures may still be needed there if the
objectives cannot be met downstream due to the
nutrient and pollutant loads from upstream.

Establishing a measuring network and
monitoring programmes for waters

In 2007 the German Laender will clarify any re-
maining uncertainties in the assessment of the
condition of waters with the help of selective
monitoring programmes. They will be working
on a structure for the monitoring programmes
until the end of 2006 in accordance with guide-
lines issued by the Länderarbeitsgemeinschaft
Wasser (LAWA-framework concept), including the
establishment of the monitoring network. They
will report to the EU Commission by March 2007.
When the results of the monitoring work become
available in 2008 the water management authori-
ties in the river basins will then decide on the
measures or combination of measures to be un-
dertaken.     

Contacts: 

Dr. Jörg Rechenberg, Head of Section II 2.1 “Gen-
eral Aspects of Water Quality and Water Re-
sources Management, Groundwater Protection”
joerg.rechenberg@uba.de

Dr. Joachim Heidemeier, Head of Section II 2.2
“Discharges and Inputs to Surface Waters” 
joachim.heidemeier@uba.de
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Most of the precipitation falling on urban areas is removed by
sewers.
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Ulrich Claussen, Head of Section II 2.3 “Protec-
tion of the Marine Environment”
ulrich.claussen@uba.de

Dr. Ulrich Irmer, Head of Division II 2 “Water”
ulrich.irmer@uba.de

Sources: 

[59] The publications “Die Wasserrahmenrichtlin-
ie – Neues Fundament für den Gewässerschutz“
(The Water Framework Directive – new basis for
protecting waters) and “Die Wasserrahmen-
richtlinie – Ergebnisse der Bestandsaufnahme“
(The Water Framework Directive – results of the
river basin district analysis 2004 in Germany) can
be downloaded from the internet at:
http://www.umweltbundesamt.de/wasser/
veroeffentlich/kostenlos.htm 

[60] The handbook “Basic principles for selecting
the most cost-effective combinations of measures
for inclusion in the programme of measures as
described in Article 11 of the Water Framework
Directive” (UBA-TEXTE 24/04) is available as a PDF
document and can be downloaded from the in-
ternet at: 
http://www.umweltdaten.de/publikationen/
fpdf-l/2743.pdf

[61] See “Bericht der Bundesrepublik Deutschland
zur Durchführung der Richtlinie 76/464/EWG
und der Tochterrichtlinien“ (Report by the Feder-
al Republic of Germany on implementation of
the directive 76/464/EEC), for the period
2002–2004: 
http://www.wasserblick.net/ servlet/is/34520/ 

[62] The report “Einträge von Kupfer, Zink und
Blei in Gewässer und Böden – Analyse der Emis-
sionspfade und möglicher Emissionsminderungs-
maßnahmen” (Emissions of copper, zinc and lead
in waters and the soil – analysis of emission
paths and possible measures to reduce emissions)
(UBA-TEXTE 14/2005) can be downloaded from
the internet at: 
http://www.umweltbundesamt.de/
uba-info-medien/dateien/2936.htm 

[63] ”Leitfaden für das Bauwesen – Reduktion von
Schwermetalleinträgen aus dem Bauwesen in die
Umwelt“ (Guidelines for the construction industry
– reducing heavy metal emissions in the environ-
ment) (UBA-TEXTE 17/2005) can be downloaded
from the internet at: 
http://www.umweltbundesamt.de/
uba-info-medien/dateien/2938.htm 

[64] A PDF document from LAWA “Rah-
menkonzeption zur Aufstellung von Monitoring-
programmen und zur Bewertung des Zustandes
von Oberflächengewässern” (Framework concept
for setting up monitoring programmes and for
assessing the state of surface waters) can be
downloaded from the internet at:
http://cdl.niedersachsen.de/blob/images/C113083
41_L20.pdf 

Department II 3 “Drinking and Swimming
Pool Hygiene”

Hygiene problems in domestic drinking
water systems

The new German Drinking Water Ordinance
(TrinkwV 2001), in effect since 1 January 2003, in-
cludes domestic plumbing systems as so-called in-
dependent water supply installations. The opera-
tor of domestic plumbing systems, usually the
owner, is thus the water provider and is conse-
quently obliged to ensure that the water avail-
able to the user at the taps is “water fit for hu-
man consumption”. This water must meet the re-
quirements of the Drinking Water Ordinance
and, without causing any risks to health, must be
suitable for drinking and for other domestic ap-
plications such as the preparation of food and
physical hygiene. 

The quality of the drinking water supplied by wa-
terworks may be adversely affected upon enter-
ing the domestic supply system due to technical
conditions within the building (for example,
branching in pipes, stagnation of water, irregular
use of the hot water system, unsuitable materials
or fittings, inappropriate operation of the sys-
tem). This can be assessed by comparing samples
of the water where it enters the domestic system
(as a rule, at the water meter) with samples taken
from peripheral locations.

To avoid exceeding the specified limits at the tap,
operators of systems within a building should
have such tests carried out in order to ensure
that they meet their obligations as defined in the
Drinking Water Ordinance 2001 and under the
occupier’s duty to ensure the safety of premises
for persons or vehicles. Above all, in installations
supplying water for public consumption in hospi-
tals, nursing homes or facilities for children, pub-
lic health departments are required to carry out
tests on parameters in the system, or arrange for
them to be carried out, particularly where ad-
verse changes may have occurred. For this pur-
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pose the local public health department sets up a
monitoring programme with random sampling
(§ 18 to § 20 TrinkwV 2001). In Appendix 2, Part
II, to § 6 Section 2 TrinkwV 2001) chemical pa-
rameters are only listed if their concentration in
the supply line could increase. 

Microorganisms in the pipes

The concentration of microbiological parameters
can change adversely when water enters the do-
mestic system. The increase in pathogenic or po-
tentially pathogenic microorganisms can cause
health risks particularly to people with a weak
immune system.

Legionella is one example of a pathogenic mi-
croorganism. These bacteria can reproduce rapid-
ly if a hot water system is not operated properly.
The inhalation of legionella aerosols, minute sus-
pended liquid particles, from tapwater can lead
to serious cases of pneumonia which, if untreat-
ed, may be fatal. Care should be taken with cold
water too. For example, in hospitals in particular
the bacteria pseudomonas aeruginosa should be
considered a potential pathogen and is regarded
as the most serious cause of infections such as
pneumonia, wound infections and urinary infec-
tions from pathogens found in drinking water. 

A scientific study demonstrated that pseudomonas
aeruginosa infections among in-patients could be
traced to a contaminated water supply, mainly
from taps [65]. These and other scientific studies
demonstrate that domestic water installations
can be a potential source of infections from other
microorganisms too. Therefore the monitoring of

micro-biological parameters should be the re-
sponsibility of local public health departments. 

The Drinking Water Commission of the German
Federal Ministry for Health, located at the Feder-
al Environment Agency (UBA), has addressed this
problem area and has developed two recommen-
dations [66, 67]. These contain guidelines for mi-
crobiological hygiene in domestic installations
and provide local public health departments with
expert advice on monitoring in accordance with
§ 18 to § 20 TrinkwV 2001. These recommenda-
tions include the selection of parameters and
sampling sites, processes for sampling, testing
procedures, frequency of monitoring and inspec-
tion, including an assessment of the findings. An-
other publication contains the results of an offi-
cial hearing by experts on the subject of domes-
tic installations as potential reservoirs of infec-
tious pathogens [68]. It primarily addresses tech-
nical issues concerning the prevention, monitor-
ing and decontamination of domestic installa-
tions. 

Contamination by microorganisms can be avoid-
ed if domestic installations are constructed and
operated according to generally acknowledged
technical rules. Decontamination of affected sys-
tems is often protracted and costly, particularly if
the microorganisms are found in so-called bio-
films (slimy film in pipes and fittings). This unde-
sirable bio-film develops when micro-organisms
in the domestic installation grow on organic sub-
stance which can, for example, originate from
material inadequate for use in drinking water sys-
tems. 
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Mixed culture with pseudomonas aeruginosa (green colonies). 
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Growth of bacteria (formation of bio-film) on rubber used in
drinking water systems.
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Materials in contact with drinking water

To avoid chemical contamination or changes in
taste or smell resulting from the material in the
pipes, the use of synthetic materials in drinking
water systems is limited to those listed in the
KTW recommendations (KTW: the German ini-
tials of the “Working Group on Synthetic Materi-
als in Contact with Drinking Water” of the for-
mer Federal Department of Health) [69]. These
have been tested since 1 January 2006 in accor-
dance with the regulations of the Federal Envi-
ronment Agency [70, 71, 72, 73].

Certification by the German Technical and Scien-
tific Association for Gas and Water (DVGW) is
available for components. This certification re-
quires proof that components made of synthetic
materials have been tested for their hygienic suit-
ability following the DVGW work sheet W 270
and KTW recommendations or the guidelines
laid down by the Federal Environment Agency.
The components then receive a DVGW test label
confirming that they comply with the require-
ments of the German water regulations TrinkwV
2001 § 17 Section 1 and AVBWasserV § 12 Sec-
tion 4.   

Where metal components are used this may not
lead to exceedance of the limit values for their
concentrations as given in appendix 2, part II
TrinkwV 2001. Here the parameters copper, nick-
el and lead are of particular importance and
their concentrations should be monitored in a
“mean weekly average sample”. Because of the
strong influence of the retention time of water in
domestic installations (stagnation), concentrations
may differ widely, depending on the quantity
and frequency of sampling. Therefore, the UBA
has published its own “Sampling Recommenda-
tions” on how weekly mean samples should be
taken [74]. 

For new construction and the maintenance of do-
mestic installations only metal components suit-
able for that particular water quality may be
used. The requirements for the composition of
the metallic materials and the water parameters
which must be met for their use can be found in
the technical standard DIN 509030, Part 6. 

The EU Commission is currently developing eval-
uation methods for the various materials in con-
tact with drinking water (EAS – European Accep-
tance Scheme). The UBA is participating in this
process in order to maintain the existing quality
standards in Germany and to achieve continuous
improvements to preventive health protection. In

domestic installations this includes planning and
production as well as the selection of materials
compatible with the characteristics of the drink-
ing water at a particular location. 

The prerequisites for preventive health protection
in this area can be met by observing generally
recognised technical regulations such as the
DVGW worksheets, DIN standards and VDI (Ger-
man Association of Engineers) guidelines, and
through the certification of products (for exam-
ple, by the DVGW).   

Contacts: 

Dr. Irmgard Feuerpfeil, Head of Section II 3.5
“Drinking and Swimming Pool Water Micro-
biology” 
irmgard.feuerpfeil@uba.de 

Dr. Frank-Ullrich Schlosser, Head of Section II 3.4
“Consumer Products and Drinking Water Distrib-
ution” 
frank.ullrich.schlosser@uba.de

Sources:

[65] Reuter, S., Sigge, A., Wiedeck, H., Trautmann,
M. (2002): Analysis of transmission pathways of
Pseudomonas aeruginosa between patients and
tap water outlets. Crit. Care Med. 10, 2222–2228

[66] Recommendations by the Federal Environ-
ment Agency following a hearing of the Commis-
sion on Drinking Water of the Federal Ministry of
Health: Hygienic microbiological study of cold
water in water supply systems pursuant to § 3
No. 2 letter c TrinkwV 2001, used to supply water
for consumption by the public as defined by § 18
Section 1 TrinkwV 2001, Bundesgesundheitsblatt-
Gesundheitsforschung-Gesundheitsschutz (Federal
Health Gazette-Health Research-Protecting
Health), 49, Issue No. 7 (2006), p. 693–696

[67] Recommendations by the Federal Environ-
ment Agency following a hearing of the Commis-
sion on Drinking Water of the Federal Ministry
for Health: Periodic studies of Legionella in cen-
tral heating systems in domestic installations pur-
suant to § 3 No. 2 letter c TrinkwV 2001, from
which water for public use is obtained, Bundesge-
sundheitsblatt- Gesundheitsforschung-Gesund-
heitsschutz (Federal Health Gazette-Health Re-
search-Protecting Health), 49, Issue No. 7 (2006),
p. 697–700

[68] Results of a hearing by experts on 31.03.2004
at the University Clinic Bonn: Domestic installa-
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tions, supplying water for consumption by the
public, as a potential reservoir of infection, with
particular emphasis on medical care facilities;
Current knowledge, prevention and monitoring
Bundesgesundheitsblatt-Gesundheitsforschung-
Gesundheitsschutz (Federal Health Gazette-Health
Research-Protecting Health), 49, Issue No. 7
(2006), p. 681–686 

[69] Health related assessment of synthetic and
other non-metal materials for use with water
within the framework of the Law on Food and
Utensils – 1st announcement in Bundesgesund-
heitsblatt (Federal Health Gazette) 20 (1977), p.
10–13.

[70] Federal Environment Agency (2005), “Leitlin-
ie zur veränderten Durchführung der KTW-Prü-
fungen bis zur Gültigkeit des Europäischen
Akzeptanzsystems für Bauprodukte im Kontakt
mit Trinkwasser (EAS)” (Guidelines for the imple-
mentation of the altered plastics and drinking
water tests until the European Acceptance System
for components in contact with drinking water
(EAS) takes effect), Bundesgesundheitsblatt-
Gesundheitsforschung-Gesundheitsschutz (Federal
Health Gazette-Health Research-Health Protection
48 (2005), p. 1409–1415 

[71] Federal Environment Agency (2003),“Leitlinie
zur hygienischen Beurteilung von Epoxid-
harzbeschichtungen im Kontakt mit Trinkwasser”
(Guidelines for the hygienic assessment of epoxy
resin coatings in contact with drinking water),
Bundesgesundheitsblatt- Gesundheitsforschung-
Gesundheitsschutz (Federal Health Gazette-Health
Research-Health Protection 46 (2003), p. 797–817;
updated version 14.10.2005

[72] Federal Environment Agency (2004), “Leitlin-
ie zur hygienischen Beurteilung von organischen
Beschichtungen im Kontakt mit Trinkwasser“
(Guidelines for the hygienic assessment of organ-
ic coatings in contact with drinking water), up-
dated version 14.10.2005 available on the inter-
net at: 
http://www.umweltbundesamt.de/uba-info-dat-
en/daten/materialien-trinkwasser.htm 

[73] Federal Environment Agency (2003), “Leitlin-
ie zur hygienischen Beurteilung von Schmierstof-
fen im Kontakt mit Trinkwasser (Sanitärschmier-
stoffe)” (Guidelines for the hygienic assessment of
lubricants in contact with drinking water [sani-
tary lubricants]”), Bundesgesundheitsblatt-
Gesundheitsforschung-Gesundheitsschutz (Federal
Health Gazette-Health Research-Health Protection
46 (2003), p. 818–824

[74] Federal Environment Agency (2004),
“Beurteilung der Trinkwasserqualität hinsichtlich
der Parameter Blei, Kupfer und Nickel” (Assess-
ment of drinking water quality in relation to the
parameters lead, copper and nickel), Bundesge-
sundheitsblatt-Gesundheitsforschung-Gesund-
heitsschutz (Federal Health Gazette-Health Re-
search-Health Protection 47 (2004), p. 296–300

Department II 4 “Soil”

Soil protection in the course of utilising
organic waste 

The agricultural tradition of using organic waste
or sewage to enrich the soil goes back a long
way, but discussions about the environmental
compatibility of such methods are much more re-
cent. Since the beginning of the industrial revolu-
tion the use and variety of materials used for pro-
duction and consumption purposes has increased
considerably and this can be seen to a greater or
lesser degree in waste and in waste water. The
consequences of the careless use of sewage dur-
ing the last century can be seen in former irriga-
tion fields: for decades domestic sewage from
conurbations was allowed to percolate untreated
into the soil. This led to accumulations of heavy
metals, which even today prevent the use of this
soil for food production.

Today’s treatment methods ensure that water
can, to a large extent, be re-circulated without
risk into the environment. What remains is
sewage sludge, which is used in agriculture as a
fertiliser. Since the pollutant potential of sewage
sludge has become known the risks associated
with its use have been widely debated. Stimulat-
ed by the discussion about the recycling of
sewage sludge, in 2001 the Joint Conference of
the Ministers of the Environment and Agriculture
of the Laender passed a resolution stipulating
that, because of the importance of arable land
for the production of healthy human food and
livestock foodstuffs, as a precaution it is vital to
ensure that farm management practices, and
above all the spreading of sewage sludge, liquid
manure and compost, do not lead to an accumu-
lation of pollutants in the soil.

Following this resolution, the Federal Environ-
ment Ministry (BMU) and the Federal Ministry of
Agriculture (BMELV) presented a joint concept for
the standardised assessment of heavy metals in
organic fertilisers (Concept for Fertilisers) on 28
August 2002. The starting point was the policy
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paper “Gute Qualität und sichere Erträge” (Good
Quality and Safe Yields) produced by the two
ministries and based on research by the UBA.
This paper, published on 3 June 2002, provided
technical corroboration of the aforementioned
resolution by the Conference of Ministers. This
paper defined the maximum permitted heavy
metal content for various organic fertilisers to en-
sure that the application of organic materials to
the soil does not cause pollutants to accumulate
above permitted levels. This resulted in a para-
digm change in the approach to assessments.
Whereas previously the decisive factor when
granting approval for use as a fertiliser was
whether the resulting accumulation of pollutants
in the soil over the next 100 years exceeds the
limiting values for soil, now the emphasis has
shifted to the environmental quality require-
ments of the soil as a resource in need of protec-
tion. Meeting these conditions ensures that the
organic fertiliser used will not lead to accumula-
tions above the tolerated limits. The technical
starting point for the necessary calculations is
provided by the specific precautionary values for
various types of soil as laid down in the national
waste materials and soil protection regulations,
thereby providing a yardstick for determining
good soil quality. 

For the UBA and BMU this approach to the or-
ganic fertilisers to be applied to the land, empha-
sising the importance of land as a resource, pro-
vides guidelines for the continued development
of appropriate statutory regulations in Germany
and the European Union. The original approach
has undergone further development and various
technical aspects have also been included [76]. 

Heavy metals in fertilisers

The UBA research project “Limiting the introduc-
tion of contaminants in agricultural methods in-
volving the application of fertilisers and the utili-
sation of waste” uses current datasets to docu-
ment the pollution caused by contaminants in
the fertilisers used by agriculture. The project
clearly shows what the practical consequences
would be of applying specific limiting values for
each kind of fertiliser. 

Composts: Waste from gardens and parks, and
the garden or green waste compost produced
from such waste, separately collected municipal
waste and the organic bin compost produced
from this waste all reflect the background situa-
tion at specific locations. In general these com-
posts are not affected by the various calculation
scenarios because the separate collection system
for organic waste and the quality assurance for
compost within the framework of the national
scheme “Bundesgütegemeinschaft Kompost e.V.”
contribute substantially to the high quality of
compost, which contains only minimal quantities
of organic and inorganic pollutants [77]. The UBA
has commissioned research to identify the cause
of the current increase in the copper content of
composts as well as to develop effective limitation
strategies. The findings are expected shortly. 

Fermentation residues: These are a result of the
production of bio-gas, which is obtained by allow-
ing the fermentation of organic waste, renewable
raw materials, and mixtures of organic waste and
liquid manure. In terms of their environmental
impact, solid fermentation products are similar in
value to organic waste compost. However, a large
amount of the liquid manure from the plants
that were studied revealed excessive amounts of
copper and zinc. This is due to the use of poor
quality primary material such as liquid manure
from pig farms.    

Manure: Liquid manure and farmyard manure
which were examined in the research project of-
ten exceeded the recommended levels of copper
and zinc proposed by the fertiliser assessment
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The soil as a resource – careful management of the land will
retain this finite resource for the benefit of future generati-
ons. 
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concept, and this is particularly true with regard
to pig manure and liquid pig manure. It was,
however, possible to reduce the fodder-related
high levels of copper and zinc without seriously
affecting the animals’ health, thereby enabling
the recommended quality standards to be ad-
hered to [78].

In assessing copper and zinc it should also be
borne in mind that, although they can have
harmful effects, if used in the right quantities, in-
cluding in micro-nutrients, they are necessary for
plant growth. Although the fertiliser assessment
concept in question considers the heavy metal
characteristics of plant yields and thus the aver-
age amounts of heavy metals required by plants,
it does not take into account locations with defi-
ciencies and field crops with high copper and
zinc requirements. Additional regulations could
be introduced regionally, allowing higher yields
without harmful effects. Investigations by the
UBA also show that the production methods of
the organic farms investigated lead to fertiliser of
superior quality in terms of its heavy metal con-
tent, and this is particularly the case with pig
farming on the basis of solid manure, but also
with manure and liquid manure from cattle.

Turning to sewage sludge, the UBA research
project identified levels exceeding the recommen-
dations of the Fertiliser Assessment Concept, es-
pecially for copper and zinc. Alongside heavy
metals, a critical view of organic pollutants
should be taken when sewage sludge is used in
agriculture and landscaping. Moreover, sewage
sludge does not always meet the hygiene require-
ments of the regulations which have so far been
applied to biowaste but not to sewage sludge.
This should be taken into account when the
sewage sludge regulations are revised.

Organic pollutants in fertilisers

As revealed by the findings of a comprehensive
programme of investigations into organic pollu-
tants in the sewage sludge produced by waste
water treatment in North Rhine-Westphalia,
sewage sludge contains a diversified inventory of
allochthonous substances, i.e. which are alien to
the soil, depending on their origins, and the
routes by which they find their way into munici-
pal sewage [79]. These pollutants include sub-
stances which, because of their harmful impact
on health or the environment, in some cases rep-
resent a serious potential hazard to the vital re-
sources of soil and water. Precaution must be tak-
en to ensure that these pollutants do not accu-

mulate in the soil and subsequently enter the
food chain through water or useful plants [80].

One characteristic pollutant composition, a so-
called pollutant “fingerprint”, was frequently
found in studies carried out over several years by
the Environmental Protection Agency of the Land
of Baden-Württemberg into arable land fertilised
with sewage sludge. It includes organo-zinc com-
pounds, polycyclic musk compounds, dioxins,
polychlorinated biphenyls and polycyclic aromat-
ic hydrocarbons along with the heavy metals cop-
per and zinc [81]. Similar results were obtained
from the aforementioned research projects by the
UBA which examined land on which sewage
sludge had been spread. Sewage sludge composts
were also investigated in the project, and these
revealed high levels of persistent organic pollu-
tants in particular.  

As a consequence the fertiliser assessment con-
cept submitted by the UBA would largely result
in a ban on the spreading of sewage sludge in its
present composition, especially if the necessary
specified amounts of organic pollutants and hy-
gienic requirements were to be applied as well.
The UBA favours the increased use of pollutant-
free and hygienically safe fertiliser salts to replace
sewage sludge containing plant nutrients ob-
tained from waste water (phosphorus and nitro-
gen) [82]. These fertiliser salts can be extracted di-
rectly from waste water during the treatment
process. The residues from waste water treatment
should then be incinerated. The UBA is oversee-
ing a working group that also involves the Feder-
al Ministry of Education and Research and the
Federal Environment Ministry, which is investigat-
ing the recovery of phosphorus from sewage
sludge and waste water.

Contacts: 

Dr. Ines Vogel, Section II 4.1 “General Aspects of
Soil Protection” 
ines.vogel@uba.de

Dr. Claus G. Bannick, Head of Section II 4.1
claus.bannick@uba.de

Sources:

[75] Bannick, C. G.; Hahn, J. and Penning, J.,
Umweltbundesamt (2002): Zur einheitlichen
Ableitung von Schwermetallgrenzwerten bei
Düngemitteln. (The uniform derivation of limits
on heavy metals in fertilisers). Müll und Abfall
8/2002, p. 424–430
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[76] Bannick; Franzius; Hahn; Kessler; Markard;
Penning, Vogel (2006): Zum Stand der fachlichen
Weiterentwicklung des Konzeptes “Gute Qualität
und sichere Erträge” (The current state of the
technical development of the concept of “Good
quality and reliable yields”). Müll und Abfall
3(38), p. 134–140

[77] Reinhold, J. (2004): Neubewertung von Kom-
postqualitäten. (Re-assessment of compost quali-
ty), UBA-TEXTE 15/04

[78] Schultheiss, U. et al. (2005): Schwermetalle
und Tierarzneimittel in Wirtschaftsdüngern.
(Heavy metals and veterinary medicinal products
in fertilisers), KTLB-Schrift 435

[79] Ministry of the Environment and Nature Con-
servation, Agriculture and Consumer Protection
of the Land of North Rhine-Westphalia (2004):
Abfälle aus Kläranlagen in Nordrhein-Westfalen –
Teil D: Organische Schadstoffe in Klärschlämmen
aus der kommunalen Abwasserbehandlung
(Waste from sewage treatment plants in NRW –
Pt. D: Organic pollutants in sewage sludge from
municipal sewage treatment)

[80] Friedrich, H. et al. (2005): Abfälle aus Kläran-
lagen (Waste from sewage treatment plants).
Müllmagazin 2/2005, p. 8–25

[81] Regional Environmental Protection Agency
Baden-Würtemberg (2003): Schadstoffe in
klärschlammgedüngten Ackerböden Baden-Würt-
tembergs (Pollutants in arable land in Baden-
Württemberg fertilised with sewage sludge). Bo-
denschutz 15

[82] Hahn, J. (2004): Neukonzeption der Ab-
wasserverordnung gemäß § 7 a WHG. (A revised
Waste Water Ordinance in accordance with § 7 a
WHG). WLB, Wasser, Luft und Boden, p. 14 ff,
May 2004

Department II 5 “Air”

The Federal Environment Agency’s air
monitoring network

The contamination caused by air pollutants is not
confined to their place of origin. Airstreams can
carry them several hundreds of kilometres or even
spread them around the entire globe. Through a
number of international conventions Germany
therefore cooperates with many other countries to
combat transboundary air pollution and its effects:

� in the field of “traditional” airborne contami-
nants: Convention on Long-range Transbound-
ary Air Pollution
(www.unece.org/env/lrtap/welcome.html);

� in the area of greenhouse gases and climate-
forcing parameters: Global Atmosphere Watch
Programme (GAW), (www.wmo.ch/web/arep/
gaw/gaw_home.html);

� for protecting the marine environment of the
Northeast Atlantic: OSPAR Convention
(www.ospar.org/eng/html/welcome.html) and

� for protecting the marine environment of the
Baltic region: Helsinki Convention 
(www.helcom.fi/).

In addition Germany has obligations under Euro-
pean Union (EU) legislation to monitor the air
quality at background sites in order to determine
the concentrations of heavy metals (arsenic, cad-
mium, mercury, nickel), polycyclic aromatic hy-
drocarbons (PAH) and volatile organic com-
pounds (VOC) in air. 

In order to comply with international conven-
tions, protocols and clean air strategies and to
implement the EU law the participating coun-
tries monitor, in accordance with standard oper-
ation procedures, the concentrations of pollu-
tants in transboundary air masses and in precipi-
tation. The international instrument that is ap-
plied in accordance with the Convention on
Long-range Transboundary Air Pollution (see
Federal Environment Agency Annual Report
2004, p. 20) is known as EMEP (European Moni-
toring and Evaluation Programme,
www.emep.int/). As part of this programme over
100 stations in 25 countries monitor transbound-
ary air pollution in Europe. The immission and
precipitation readings are recorded by interna-
tional data centres, where they are fed into com-
puter models, together with meteorological and
emission data. In this way the origin, distribu-
tion, amounts transported, location and possible
effects of atmospheric pollution can be calculat-
ed and assessed.

Germany has entered into international obliga-
tions to provide these readings, which are carried
out by the Federal Environment Agency (UBA), us-
ing seven monitoring stations, staffed by special-
ists and distributed around Germany. They are lo-
cated as far as possible away from local sources
of pollutants to ensure that only longe-range and
transboundary air masses are recorded. Conurba-
tions with high levels of traffic, concentrations of
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industry and many heating units are avoided as
these would influence the readings.

The UBA air pollution monitoring network is one
of a number of different international monitor-
ing networks and its tasks and location differ sub-
stantially from the air monitoring networks
maintained by the German federal states, the
Laender. Monitoring strategies, methods and pa-
rameters are constantly being expanded under
the international programmes, and the UBA air
pollution monitoring network is actively involved
in this process.

In addition to the regular work of the monitor-
ing stations, such as taking samples, changing fil-
ters and carrying out maintenance work, they al-
so conduct extensive analyses, calibration and de-
velopment of monitoring and sampling proce-
dures. The stations that make up the UBA moni-
toring network and their role in the international
monitoring programmes are listed below:

� Neuglobsow monitoring station: EMEP, GAW
(regional station), integrated monitoring,

� Schauinsland monitoring station: EMEP, GAW
(regional station),

� Schmücke monitoring station: EMEP,

� Waldhof monitoring station: EMEP,

� Westerland monitoring station: EMEP, OSPAR,

� Zingst monitoring station: EMEP, HELCOM,

� Zugspitze GAW station: GAW (global station)
and the 

� network management centre at Langen: tech-
nical and administrative management, analy-
sis centre, data centre.

Contact: ruprecht.schleyer@uba.de

The findings obtained by the UBA air monitoring
network for a number of measurement parame-
ters of current significance are given below.

Sulphur hexafluoride

Together with carbon dioxide (CO2), methane
(CH4) and nitrous oxide (N2O), sulphur hexafluo-
ride (SF6) is a major greenhouse gas with a green-
house potency 22,000 times higher than that of
CO2. This airborne pollutant can remain in the at-
mosphere for some 3,000 years. Since the first
readings were taken at the Schauinsland monitor-
ing station in 2001 and at Zugspitze in 2002 the
average monthly levels of sulphur hexafluoride
have risen from around five parts per trillion
(ppt) to just under 6.5 ppt (30 per cent in five
years). SF6 is mainly used in electrical operating
equipment, in particular in the switches and in-
sulators for high voltage installations.

Contact: frank.meinhardt@uba.de
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Figure 9: Map of the monitoring stations belonging
to the UBA air monitoring network and its
control centre at Langen
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Figure 10: Development of concentrations of SF6 at
the Schauinsland monitoring station since
2000 



No change in the CO2 situation

As part of the GAW programme a number of sta-
tions in the UBA monitoring network are being
used to determine the levels of carbon dioxide
(CO2) in the atmosphere. The Schauinsland record
(since 1972) is the longest available continental
time series of CO2 mixing ratios in Europe
(Fig.11). The trend is still upwards, with an annu-
al rate of around two parts per million (ppm).
Seasonal variations are the result of photosynthe-
sis and respiration by the continental biosphere.
The annual changes in the rates of increase pri-
marily reflect variations in the interaction be-
tween the atmosphere, the biosphere and the
oceans.

Contact: frank.meinhardt@uba.de,
ludwig.ries@uba.de

Figure 11: Development of concentrations of CO2 at
the Schauinsland monitoring station since
1972

Intercontinental transport of ultrafine
aerosols

Due to its exposed position the Zugspitze is ideal-
ly placed for monitoring aerosols and nanoparti-
cles, even from distant sources, more frequently
from Eastern Europe, less frequently from North
Africa, and in isolated cases even from North
America. A research project has been set up to
examine these aspects. On 25 August 2005 an air
mass from the continental boundary layer of
North America reached the Zugspitze within a
relatively short period of time, where it led to in-
creased level of ultrafine aerosols (Fig. 12). It took
approximately eleven days for this aerplume to
be transported from the eastern USA. 

Current investigations indicate that not only
transboundary but also intercontinental flows can
play an important part in this problem of fine
dust. The monitoring programme is intended to
quantify the pollution in Germany represented by
the transport of fine dust.

Contact: ludwig.ries@uba.de

Figure 12: Emissions of the intercontinental trans-
port of ultrafine aerosols being recorded
at the Zugspitze GAW station 

Fine dust particles

There are sharp fluctuations in the background
pollution caused by fine dust particles, due to the
fact that it is transported over long distances and
to some extent they are a seasonal factor. Even at
those UBA stations which have been set up to
monitor background pollution the ambient quali-
ty standard of 50 millionths of a gram of fine
dust particles per cubic metre of air (μg/m3) was
exceeded several times in 2005, for example four
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Figure 13: Trend in concentrations of fine dust at
the Waldhof monitoring station since
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times at the Waldhof station. On one of these oc-
casions the cause was the Easter fire. The propor-
tion of the PM10 fraction that is accounted for by
fine PM1 and PM2.5 fractions is very high and
has remained remarkable stable over the past six
years.

Contact: andreas.schwerin@uba.de, markus.wal-
lasch@uba.de

Volatile organic compounds

VOC (volatile organic compounds excluding
methane) are among the precursor substances in
the formation of surface ozone. They can have ei-
ther an anthropogenic, i.e. man-made (evapora-
tion of solvents, combustion of biomass and coal,
road traffic) or a biogenic source (forests – in par-
ticular softwoods, areas of water, meadows). The
UBA network carries out central analysis of more
than 25 substances at the Schmücke monitoring
station. In 2005 the high quality of the analysis
was verified in an international intercomparison
test, with the UBA laboratory taking first place.
In recent years the concentrations of VOC pollu-
tion have shown a slight downward trend. As a
result of biogenic factors, in the summer months
they are significantly higher, especially at those
monitoring stations in the vicinity of extensive
stands of softwoods.

Contact: rita.junek@uba.de

Rise in background concentrations of ozone
in the northern hemisphere 

Ozone can exist in the troposphere, the lowest
layer of the atmosphere extending to a height of
approximately 10 kilometres, for several weeks or
even several months. This is long enough to cir-
cle the earth several times, carried by the global
westward drift of the prevailing wind. This leads
to its distribution over the entire hemisphere and
to a substantial background concentration even
in regions where no ozone forms. Local and re-
gional measures to reduce ozone precursors are
effective only up to this concentration.

The Westerland monitoring station, located di-
rectly on the North Sea coast, is ideal for deter-
mining and observing the so-called background
ozone. To achieve this readings are selected in
such a way that only the air masses from the
North Atlantic are evaluated. The trajectories –
the computer calculated origins of the air masses
– reveal that this is the case with north-easterly
winds (wind direction sector 300 – 350) and wind
speeds of ≥10 metres per second (m/s).

Since 1984 the annual average of the ozone con-
centrations selected in this way has revealed an
annual upward trend of approximately one mil-
lionth of a gram per cubic metre of air (μg/m3).
This rise agrees closely with the observations
made at comparable stations (for example at
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speed obtained at Westerland monitoring
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Mace Head in Ireland). The most likely cause is
the increase in emissions of ozone precursors (ni-
trous oxide, hydrocarbons) in Europe, North
America and Asia.

Contact: markus.wallasch@uba.de, axel.eggert@uba.de

Mercury

Following the signing of the Heavy Metals Proto-
col in 1998 in Aarhus (see Annual Report 2004 of
the Federal Environment Agency, p. 20), mercury
(Hg) was included in the extended monitoring
programme of EMEP. The UBA monitoring net-
work determines mercury in ambient air and in
precipitation. An international field intercompari-
son at the Waldhof monitoring station in 2005,
involving eleven laboratories from eight Euro-
pean countries, was intended to determine the
quality and comparability of Hg measurements
within EMEP, in ambient air and in precipitation.

An initial evaluation revealed generally good com-
parability between the results obtained by most of
the participating laboratories with regard to me-
dian concentrations, variability and rang measure-
ments. This applies to precipitation and to ambi-
ent air measurements. The UBA monitoring net-
work obtained very good results. The more in-
depth evaluation is intended to reveal the remain-
ing differences and produce recommendations on
how the mercury readings conducted as part of
the monitoring programme EMEP of the Conven-
tion on Long-range Transboundary Air Pollution
can be optimised and harmonised.

Contact: elke.bieber@uba.de

Ammonia

A substantial proportion of the reactive nitrogen
entering the atmosphere is emitted in the form
of ammonia. Agriculture is the main source, es-
pecially cattle production. The amount of nitro-
gen emitted is comparable to that of nitrous ox-
ides, which are mainly the result of technical
combustion processes in transport, energy extrac-
tion, homes and industry. Ammonia is the only
alkaline reacting gas in the atmosphere and to-
gether with the “acidic gases” such as sulphur
dioxide and nitrous oxide it forms products
which can be found in precipitation and in the
fine dust carried in the atmosphere. Thus ammo-
nia accounts for much of the eutrophication of
eco-systems by airborne contaminants and of dust
pollution too.

The methods to monitor ammonia are very com-
plicated. A few years ago this led the Centre of
Ecology and Hydrology in Edinburgh to develop
a suitable method for conducting cheap, routine
measurements. This dispenses with a high time
resolution in favour of simpler operation and
greater reliability. This method has now been em-
ployed by the Neuglobsow monitoring station
and has been successfully tested during routine
operations. The initial findings reveal pro-
nounced seasonal changes in the concentrations
of ammonia with a clear maximum level in the
warmer six months of the year and very low
readings in winter.

Contact: olaf.bath@uba.de, christine.casper@uba.de 
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How can production processes and technologies
be designed to create the least impact on the en-
vironment and health while at the same time in-
creasing the competitiveness of German compa-
nies and providing jobs with a high added value
content? What requirements must products satis-
fy in order to be healthy and environmentally
compatible, and how can their acceptance and
sales be increased? How can waste and sewage
be utilised and treated in a way that helps to con-
serve resources? These are the questions with
which the three departments within this division
are concerned. 

Among the most important concerns of environ-
mental policy are the identification of the causes
of environmental pollution and the development
of strategies and concrete measurements for its
avoidance and reduction. In this respect the
range of services of this division covers a number
of different, integrated approaches such as sec-
tors (for example the chemical industry), areas of
particular need (such as construction and hous-
ing), product groups (construction equipment
and electrical appliances) and selected environ-
mental problems (health risks, energy efficiency,
hazards). 

Product related environmental policy is con-
cerned with environmentally friendly design, en-
compassing the entire life cycle of the product. A
various number of instruments are available to
encourage the so-called eco-design, such as the
“Blue Angel” eco-label, and environmentally
friendly procurement, especially in the public sec-
tor. Sustainable consumption has an important
role to play in this respect. The division organises
a national dialogue and develop new forms of en-
vironmental to support these activities. 

Environmental protection as an integral part of
production involves observing the causes of pollu-
tion at each stage in the added-value chain, i.e.
from the extraction of the raw materials and
their processing, through production and utilisa-
tion, to eventual disposal. The division uses the
knowledge about the various material flows and
processes, combined with their environmental
profiles, to develop criteria, requirements and

standards, as well as identifying possible ways of
relieving the burdens on the environment. The
process is guided in line with the principles of
sustainable development, i.e. ensuring long-term
environmental compatibility of production
processes and products. Experts are engaged in
developing concepts for the different sectors of
industry and evaluate innovative technologies to
establish their potential for relieving the pres-
sures on the environment and potential risks. Ex-
amples include nanotechnology and so-called
white biotechnology. Other main areas of work
consist of efforts to achieve continuous improve-
ments in the safety of industrial plants at a na-
tional, European and international level, and the
development of a sustainable waste and sewage
management system, i.e. one that considers a
specific perspectice on the flow of materials and
helps to conse resource preservation.  

For additional details about the division:
http://www.umweltbundesamt.de/uba-info-e/
e-fach3.htm

Department III 1 “Engineering and Products
Assessment”

Eco-design: product-based environmental
protection from the drawing board to
disposal  

Avoiding environmental pollution and the risks
to health from products are important concerns
for environmental policy. The entire added value
chain, from the extraction of the raw materials
and the production and use of products to their
eventual disposal, imposes many different pres-
sures on mankind and the environment, both of
which require protection. Product-based environ-
mental protection is therefore concerned with
studying products throughout their entire life cy-
cle. The life cycle approach identifies the causes
of pollution and possible ways of relieving the
pressure on mankind and the environment. In
various life cycle assessments the Federal Environ-
ment Agency (UBA) has conducted a detailed
analysis of the environmental impacts of prod-

DIVISION III “ENVIRONMENTALLY COMPATIBLE
ENGINEERING – PROCESSES AND PRODUCTS” 
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ucts such as drinks packaging and recycled pa-
per.

Product design is of particular importance be-
cause it is at this planning stage that the produc-
ers, paying attention to potential pressures on
the environment and ways of relieving these
pressures, can exert an influence on each subse-
quent phase of the product life cycle and can en-
courage innovations in the interests of health
and the environment. Eco-design is the term
used to describe this systematic inclusion of envi-
ronmental and health aspects at the draft phase.

What is important about energy-using
products

Environmentally suitable design requirements
vary from one product group to another. Energy-
using products such as domestic appliances form
an especially important group from the point of
view of environmental and health protection.
Their main problem is that they use too much
electricity, with all the negative aspects that this
implies. Small-scale and domestic use of energy-

using products accounts for 49 per cent of all the
electricity consumed in Germany. This corre-
sponds to 15 per cent of the carbon-dioxide emis-
sions produced in Germany, with their associated
harmful effects on the climate. 

In an early research project [84] the UBA there-
fore examined the extent to which this electricity
consumption could be reduced. This revealed
that electricity consumption could be reduced by
some 20 per cent if, when buying appliances and
planning their electricity usage, 80 per cent of
the equipment and technology chosen by private
households and small users had a high efficiency
rating. In a subsequent research project [85] the
UBA investigated the best way of exploiting this
potential reduction. The findings clearly showed
that there is no easy way to achieve energy effi-
ciency because of the wide discrepancies between
the technology, target groups and obstacles in-
volved. There is therefore a need for a political
package made up of closely coordinated instru-
ments and measures, focusing in particular on as-
sistance, regulatory law and information. In the
case of refrigerators and freezers this should take
the form of a programme to encourage the pur-
chase of highly efficient appliances, i.e. those in
the A+ and A++ energy-saving category, com-
bined with stricter maximum power consumption

Aspects of eco-design

The important structural principles of eco-de-
sign are [83]: 

� Attention to energy and material efficiency,
for example by using lightweight construc-
tion or producing items with multiple func-
tions;

� Avoiding or restricting the use of materials
containing contaminants and hazardous
substances; 

� A preference for re-usable materials;

� Focussing on products with a long working
life, by using modular construction or by
making them easy to repair; 

� Designing products which are suitable for
recycling and disposal, for example with a
limited number of different materials, ease
of dismantling, and by avoiding the use of
compound substances;

� Designing products to facilitate logistics, for
example by reducing the volume of products
and packaging used.



levels and adjustment of the compulsory EU la-
belling to the state of the art.

One important approach is to limit the power
losses caused by appliances that continue to con-
sume electricity even when they are not fulfilling
their proper function, i.e. when they are in no
load-mode, e.g. stand-by. This applies, for exam-
ple, if appliances cannot be completely shut
down, and results in an annual cost to homes
and offices in Germany in excess of four billion
euros. The UBA is therefore endeavouring to en-
sure that all manufacturers of new appliances fit
them with an easily accessible power switch so
that the appliances can be completely isolated
from the mains supply (see also page 104).

However, efforts to protect the environment
should not only focus attention on the energy
consumption of energy-using products. Disposal
of the products is also of particular relevance for
environmental protection, because the volume of
such scrap items is increasing at a much faster
rate than other kinds of domestic waste. This is
due to the fact that many of these products, such
as computers and consumer electronics items, af-
ter only a few years no longer meet their users’
needs. It is not only the amount of waste that is a
cause for concern but also the hazardous sub-
stances that it contains (heavy metals, fluoridated
greenhouse gases, flame retardants). These sub-
stances may find their way into the environment
or into the materials cycle during the course of
disposal, where they can pollute the environment
or present a health hazard.

Replacing flame retardants, which are a
threat to health and the environment

In order to protect the consumer, energy-using
equipment has to conform to certain fire safety
requirements to avoid the risk of spontaneous ig-
nition during continuous operation. However, the
biodegradable qualities of some halogen-organic
flame retardants are so poor that they can still be
traced even in the Arctic, in human blood and in
mother’s milk. The use of penta- and octa-bromi-
nated diphenyl ethers has now been banned in
the European Union (EU) because of their harm-
ful impact on the environment and on health. To
enforce this ban last year the UBA commissioned
the elaboration and evaluation of a method of
analysis [86]. The UBA also favours prohibiting
the use of deca-brominated diphenyl ether. This
is where eco-design can help, by replacing trou-
blesome flame retardants with alternatives that

are more environmentally acceptable and less of
a health threat.

However, scrap appliances contain not only un-
welcome substances but also valuable raw materi-
als such as precious metals and pure grade plas-
tics which would otherwise be lost during dispos-
al of the scrap. Eco-design of energy-using prod-
ucts must seek to avoid substances that are harm-
ful to the environment and health, to ensure that
components and materials can be re-used and ful-
ly exploited, as well as providing products with a
long working life. 

The Electrical and Electronic Equipment Act
– an initial step

With the promulgation in 2005 of the “Act Gov-
erning the Sale, Return and Environmentally
Sound Disposal of Electrical and Electronic Equip-
ment” (abbreviated as ElektroG) a firm legal basis
was provided for these requirements. With this
legislation two EU directives became incorporat-
ed into German law. Among its provisions were
to specify maximum levels for specific pollutants
in these products, minimum quotas for re-use,
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All scrap, or is it? By no means. Worn out electrical equip-
ment still contains useful raw materials. The ElektroG requi-
res that such items should either be re-used or any useful
materials that they contain should be recycled. 
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and the recovery of the materials and energy
contained in the waste electronic and electroni-
cal equipment (WEEE). It also required that, from
24 March 2006, consumers should only dispose of
WEEE in the collection systems provided, that the
local authorities should collect the WEEE and
make it available for transportation and disposal
by the producers. 

Manufacturers are required to collect WEEE and
to dispose of it in accordance with specified envi-
ronmental standards. The innovative concept at
the heart of this law: producers have to take the
responsibility themselves for ensuring that worn-
out products are disposed of in an environmen-
tally correct way. Eco-designed products are the
best way for producers to ensure that they meet
their responsibilities. The legislation stipulates
that the UBA act as the competent authority and
as such it is substantially involved in the imple-
mentation of ElektroG, with communication with
all involved stakeholders being a particular con-
cern. For example, the UBA supports a project by
the environmental organisation Deutsche
Umwelthilfe (DUH). One of the objectives of this
project is to keep consumers informed about the
aims of the ElektroG and to encourage them to
play an active part.

Eco-design for energy-using products – 
a new EU directive

Approved in 2005, the European “Directive
2005/32/EC for establishing a framework for the
setting of eco-design requirements for energy-us-
ing products”, the so-called Eco-design Directive,
goes a step further than the ElektroG. Its aim is
to use eco-design to make energy-using products
more environmentally compatible. The Eco-de-
sign Directive must be implemented in German
law by 11 August 2007. It provides the framework
within which subsequent directives, standards or
self-imposed obligations on the part of industry
will be used to formulate specific requirements
for individual product groups in the years to
come. The UBA used the occasion of the promul-
gation of the Eco-design Directive to intensify the
dialogue between the various groups with an in-
terest in the subject of eco-design. 

At a conference of experts organised in Dessau by
the Federal Environment Ministry and the UBA in
October 2005 discussions took place between rep-
resentatives from politics, science and environ-
mental organisations, who explored the possibili-
ties for using joint initiatives to create a fresh im-
petus for promoting environmentally compatible

products. This year the UBA is continuing the dia-
logue on the subject of eco-design within the
framework of the German “Dialogue process for
sustainability in consumption and production”
and in panels with various experts. An informa-
tion website dealing with the Eco-design Direc-
tive is also being set up. 

There must be a demand for eco-design too

If products that have been designed to be envi-
ronmentally compatible are to succeed commer-
cially there must be greater demand for them
from consumers. Since public procurement in
Germany accounts for some 13 per cent of the
gross domestic product, procurement by the pub-
lic sector should set a better example and influ-
ence the market in this direction. One of the
main objectives of public procurement is that
public purchasing must meet public sector re-
quirements in an economical way. However, in
practice decisions are often made on the basis of
short term cost considerations rather than longer
term life cycle costs, and almost never taking into
account the cost to society of dealing with envi-
ronmental damages. Taking life cycle costs into
consideration offers many opportunities for sig-
nificant cost savings and greater use should be
made of the potential that this offers.  

The UBA supports decision makers in procure-
ment, for example with a website devoted to en-
vironmentally friendly procurement. The agency
also cooperates with other major customers. In
November 2005 the UBA invited the two main
Christian churches and the network of cities
known as the International Council for Local En-
vironmental Initiatives (ICLEI) to Dessau to ex-
change information about the increased integra-
tion of major environmental aspects in public
procurement. 

The “Blue Angel” is an eco-label that plays an im-
portant part in environmentally friendly procure-
ment. Scientifically based award criteria provide
those responsible for procurement with reliable
and independent guidance. The Blue Angel is al-
so intended to encourage technical innovation.
Thus the criteria list for awarding contracts for
heat pumps that was approved last year specifies
that from 2008 the Blue Angel will only be grant-
ed to heat pumps whose operation does not de-
pend on the use of any climate-threatening halo-
gen-organic substances. This technical innovation
is so far only offered by a few manufacturers.
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By enforcing regulatory law, by applying and de-
veloping suitable means of information and com-
munication and by chairing various stakeholder
meetings, the UBA is encouraging companies to
ensure that their products are designed with the
environment and health in mind and that de-
mand for such alternative products will increase.
The UBA believes that this offers innovative com-
panies in Germany and elsewhere in Europe the
scope for making a contribution to improving en-
vironmental protection, the quality of life and
their own competitiveness.

Contacts:

Dr. Annett Weiland-Wascher and Dr. Ines Oehme
(Product-related Environmental Protection), Sec-
tion III 1.1
annett.weiland@uba.de, ines.oehme@uba.de 

Dr. Wolfgang Plehn, Head of Section III 1.4 (Sub-
stance-related Product Issues)
wolfgang.plehn@uba.de 

Dr. Hans-Hermann Eggers, Head of Section III 1.3
(Environmental Labelling and Declaration, Envi-
ronmentally Friendly Procurement)
hans-hermann.eggers@uba.de

Christiane Schnepel, Section III 1.1 (ElektroG)
christiane.schnepel@uba.de 

Mathias Koller, Section III 1.1 (Eco-design Direc-
tive)
matthias.koller@uba.de 

Christian Löwe, Section III 1.1 (National Dialogue
Process for Sustainable Patterns of Consumption
and Production)
christian.loewe@uba.de 

Dr. Johanna Wurbs, Section III 1.4 (Flame Retar-
dants)
johanna.wurbs@uba.de 

Christoph Mordziol, Section I 4.4 (Energy Efficien-
cy, No Load-Losses)
christoph.mordziol@uba.de 

Sources:

[83] Tischner, Ursula et al. (2002): Was ist EcoDe-
sign? Ein Handbuch zur ökologischen und
ökonomischen Gestaltung. (What is Eco-design? A
Handbook for ecological and economic design),
ed. by Federal Environment Agency, Form Praxis
Publisher, Frankfurt a. M.

[84] The study conducted by the Wuppertal-Insti-
tut and the engineering consultancy ebök “Kli-
maschutz durch Effizienzsteigerung von Geräten
und Anlagen im Bereich Haushalte und Kleinver-
brauch – Sachstand/Projektionen/CO2-Min-
derungspotentiale” ((Climate protection by in-
creased efficiency of appliances and equipment
in the domestic and commercial/institutional sec-
tor – Facts/Scenarios/CO2 Saving Potentials), may
be loaned from the UBA library. 

[85] The study conducted by ifeu-Institut: “Poli-
tikinstrumente zum Klimaschutz durch Effizienz-
steigerung von Elektrogeräten und -anlagen in
den Privathaushalten, Büros und im Kleinver-
brauch“ (Policy instruments force climate protec-
tion by increasing the energy efficiency of electri-
cal appliances and electrical systems in private
households and the commercial and small-scale
sector), summary is accessible in English, French
and Russian at: 
http://www.umweltbundesamt.de/
uba-info-medien/dateien/3054.htm

[86] The report “Probenaufbereitungs- und Analy-
severfahren für Flammschutzmittel
(Pentabromdiphenylether, Octabrom-
diphenylether) in Erzeugnissen“ [Procedures for
preparing retardant samples and conducting
analyses on them (pentabrominated
diphenylether, octabrominated diphenylethe) in
products) (UBA-TEXTE 23/05)] can now be down-
loaded from: 
www.umweltbundesamt.de/
uba-info-medien/dateien/2954.htm

For additional information:

www.dialogprozess-konsum.de (web site dealing
with the national dialogue process for sustain-
ability in production and consumption)

www.blauer-engel.de (web site dealing with the
Blue Angel environmental symbol)

www.beschaffung-info.de (web site dealing with
environmentally friendly procurement)

www.green-electronics.info (web site dealing with
the environmental organisation Deutsche
Umwelthilfe, with details for consumers about
ElektroG)

www.cleaner-production.de (Information platform
on environmental friendly systems)

Federal Environment Ministry, Federal Environ-
ment Agency (2005): Ökodesign von Produkten:
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Gestaltungsauftrag für mehr Umweltschutz und
Innovation. (Eco-design of products: design with
a greater emphasis on environmental protection
and innovation). Special publication by the maga-
zine  Ökologisches Wirtschaften, Oekom Verlag,
Munich.

Federal Environment Ministry, Federal Environ-
ment Agency, publ. (2005): Werte schöpfen –
Ideen für nachhaltiges Konsumieren und Pro-
duzieren. (Creating values – ideas for sustainable
consumption and production), Politische Ökologie
No. 94, Oekom Verlag, Munich.

Department III 2 “Production“ 

Sustainable production using the chemical
industry as an example

Pan-media environmental protection as an inte-
gral part of the production process forms an es-
sential basis for the efforts by German industry to
achieve sustainable development. Creativity and
innovativeness are also needed, especially by the
chemical industry. The Federal Environment
Agency (UBA) agrees with the chemical industry
that innovative technology will create opportuni-
ties for environmental protection and employ-
ment in Germany. One prerequisite for this is
that our natural essentials for life should be re-
tained by separating economic growth from the

demands made on natural resources, and this ap-
plies in particular to the reduction in environ-
mental degradation and risks to health emanat-
ing from the production of chemicals.

Alerted by the serious consequences of various ac-
cidents in the 1970s and 1980s, over the past 30
years the chemical industry has made strenuous
efforts to promote pan-media environmental pro-
tection, including accident prevention. Combined
sites were created for multiple plants, incorporat-
ing high levels of efficiency in terms of resources
and energy, substantially improved safety levels
and the reduced emission of contaminants.

As a consequence of this development Germany,
is taking a leading role within the European
Union (EU) under the “Seville Process” (descrip-
tion of the best available techniques in industrial
sectors for implementing the IVU Directive),
which, as an integral part of the production
process, is a major component of environmental
protection. In its capacity as a national focal
point agency the UBA provides examples of inno-
vative plants for defining the best available tech-
niques, which is part of the exchange of informa-
tion involved in the “Seville Process”.

The progress achieved thus far in reducing de-
mands on natural resources in the chemical in-
dustry do not go far enough: although the specif-
ic consumption of fossil raw materials fell by
around 13 per cent between 1995 and 2002, dur-
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ing the same period the production index for pri-
mary chemical materials rose by some 25 per
cent. Thus the total amount of fossil raw materi-
als used increased by a further three million
tonnes of oil units [87].

Criteria for sustainable chemical
production 

The continued and necessary reduction in de-
mands imposed on the environment by the
chemical industry requires not only measures to
deal with production but also an examination of
the entire life cycle of the products. In its contri-
butions to achieving sustainable development the
UBA obtained criteria for a policy on materials in
pursuit of environmental quality and action [88].
These consist of:

� a reduction in the amount of materials used
in the manufacture of products,

� reduced consumption of natural resources,

� reduced energy input,

� increased long-term usability of the products,

� greater emphasis on the eco-design of prod-
ucts to enable them to be utilised after they
have fulfilled their original purpose,

� a reduction in emissions to technically avoid-
able levels,

� a reduction in the complexity of the flows of
materials,

� risk reduction, to avoid excessive environmen-
tal pollution by eco-toxic and toxic substances,

� development of substances with properties
that are not inimical to health or the environ-
ment.

Innovative technology

Many people in politics and business expect the
so-called key technologies, especially bio- and
nanotechnology, to lead to an upsurge in innova-
tions and improved competitiveness for German
companies. But what about the sustainability of
such technologies? To encourage the develop-
ment of technologies that consume fewer re-
sources and present less of a risk to health, the
UBA assesses these technologies in terms of the

risks that they present to the environment and to
health, along with their potential for relieving
some of the pressures on the environment, and
draws up proposals for reducing such risks and
for exploiting this potential. 

Industrial biotechnology, also referred to as
“white biotechnology”, comprises those biological
processes which are used in technical procedures
and industrial production. Following a number of
research projects by the UBA and other institu-
tions it has been established that, in contrast to
chemical processes, biotechnology processes
should take place under relatively mild condi-
tions in aqueous surroundings, at low tempera-
tures, normal pressure levels and neutral pH-val-
ues. As a consequence many biotechnological
processes make more efficient use of energy and
resources, as well as presenting fewer risks to the
environment and to health. Moreover a consider-
able potential exists for further improvements,
for example by using renewable raw materials.
Examples of biotechnological processes include
the production of the vitamin B2 (riboflavin) and
the antibiotic precursor products 7-7-aminocepha-
lo-sporanic acid (7-ACS) and 6-aminopenicillanic
acid (6-APS) [89].

Other research projects examined the possibilities
for using biological rather than chemical process-
es, and obstacles to the use of biological process-
es, whereby alternative courses of action were
found, aimed primarily at improving the commu-
nication between science and industry. The UBA,
together with companies, science and other par-
ticipants, will continue to encourage the positive
effects of white biotechnology, for example by as-
sisting in the development of suitable technology
and through effective communication. For exam-
ple, in collaboration with the Federal Environ-
ment Ministry (BMU), the UBA is planning a
workshop in the autumn of 2006 to investigate
the ecological and economic benefits of biotech-
nology. Moreover the UBA is providing an effec-
tive stimulus by supplying research findings to
the national platform for research into white
biotechnology as part of the European Technolo-
gy Platform for Sustainable Chemicals (SusChem)
[90].

Many experts are also expecting numerous inno-
vative developments in nanotechnology in vari-
ous branches of industry and areas of applica-
tion. A number of these applications have al-
ready been launched commercially, including
nanaoscalar catalysts and nanotechnology-based
coatings to create scratch-resistant, non-reflective
and non-adhesive surfaces (see Table 6). Experts
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Table 6: Applications for nanotechnology processes and products

Already commercially Commercial availability Under development Available as
concept

Chemicals Anorganic nanoparticles

Carbon black

Polymer dispersions

Micronised active agents

Surface finishing

Easy-to-clean coatings

Chemical sensors

Nano-coating silicates

Organic semi-conductors 

Dendrimers 

Aerogels 

Polymer nano-composites

Paints and lacquers

CNT compound mate-
rials

Highly efficient
hydrogen reservoirs 

Self-repairing
materials

Car manu-
facturing

Tyre filling materials

Components with hard
coatings

Anti-reflective coatings 

Scratch-resistant paints

Nano-pigments

Magneto-electric sensors

Fuel cells 

Nano-composites 

Fuel additives 

Anti-fogging composites 

Polymer windscreens

Thermo-electric use
of waste heat

Switchable
paints 

Ferro-fluid
shock absor-
bers

Electronics GMR-HDD CMOS electronics <100 nm

Polymer electronics 

FRAM 

MRAM

PC-RAM 

Molecular electronics

RTD

Millipeds

DNA compu-
ting

Spintronics

Optical in-
dustry

White LED Ultra-precision optics 

OLED

CNT-FED 

Quantum cryptogra-
phy 

EUVL optics

Quantum point lasers 

Photon crystals

Life scien-
ces

Bio-chips for solar pro-
tection

Antimicrobics 

Magnetic hyperthermics

Drug delivery

Contrast agents

Biosensors 

Lab-on-a-chip 

Tissue engineering

Neuronal arti-
ficial systems

Biomolecular
motors

Environ-
mental
technology

Membranes for sewage
treatment

Exhaust gas catalysts Filtration systems for
separating out ultra-
fine dusts, products
for cleaning ground-
water and soil

Explanation: GMR-HDD: Giant Magnetic Head – Hard Disk Drive, CMOS: Complementary Metal Oxide
Semiconductor, FRAM: Ferroelectric Random Access Memory, MRAM: Magnetic Random Access Memo-
ry, PC-RAM: Personal Computer Random Access Memory, RTD: Resistance Temperature Detector, DNA:
Desoxyribonukleinsäure, LED: Light Emitting Diode, OLED: Organic Light Emitting Diode, CNT-FED: Car-
bon Nanotube Field Emission Display, EUVL: Extreme Ultraviolet Lithography



expect the growing use of such nanotechnology-
based products to result in increased concentra-
tions of nanoparticles throughout the entire eco-
system over the next few years. However, few in-
vestigations have so far been carried out into the
resulting health and environmental risks. 

The UBA is currently in the process of compiling
the available, environmentally relevant data and
findings from various joint research projects and
numerous events devoted to the subject of nano-
technology. No comprehensive picture exists yet
of this area of technology and it was with the in-
tention of adding to the knowledge in this field
that the BMU and UBA joined forces with the
Federal Agency for Employment Protection and
Industrial Hygiene (BAuA) to organise a confer-
ence in the autumn of 2005 [91, 92]. The BMU
prepared a dialogue paper on the current levels
of knowledge and various unresolved issues.
Based on existing knowledge the UBA will shortly
be releasing a paper on the current situation and
will be joining with other scientific organisations
to investigate what research requirements exist,
to identify the potential environmental risks and
ways of alleviating them, and finally to undertake
assessments.

The terms microreactor technology and microsys-
tems technology systems refer to techniques that
employ miniaturised components. These are used
to improve the output and selectivity of chemical
processes, thereby helping to conserve natural re-
sources. They also help to improve the safety of
processes. Forecasts by the Verband der chemi-
schen Industrie (Association of the Chemical In-
dustry) assume that, by 2010, between 10 and 15
per cent of all high-purity and specialised chemi-
cals will be produced with the aid of microreac-
tor technology.

Other innovative processes such as the use of
new kinds of solvents, the so-called supercritical
or ionic fluids, improved catalysts and optimised
separation processes are also being studied by
the UBA. Used together with management sys-
tems based on customer requirements, such as
chemical leasing, these new technologies can
help companies to optimise their use of resources
and energy. One such example is the manage-
ment system for the deployment and re-use of
solvents for cleaning metals. In this field the UBA
lends its support to technical projects financed
and implemented by the environmental founda-
tion Deutsche Bundesstiftung Umwelt (DBU)
which are intended to inform the public about
the opportunities and risks presented by such
technologies. 

Another purpose of sustainable chemical produc-
tion is to ensure the integrity of material cycles.
Mercury provides one example of the gaps that
must be closed before the cycle can be consid-
ered complete. For many years the mercury re-
covered by chlor-alkali electrolysis plants was
freely available on the world market, and was al-
so used for non-approved purposes such as the
non-industrial extraction of gold. In 2005 the Eu-
ropean Commission published its mercury strate-
gy with the aim of banning the export of Euro-
pean mercury by 2011.

Areas of action

Sustainable chemicals production is the objective
and there is no other alternative course of action.
In principle the requirements and the models for
sustainable chemical production are applicable to
all other industrial sectors. The UBA intends to
play its part in resolving the discrepancies that
still exist between demands and reality as part of
ongoing efforts to achieve sustainable chemicals
production. In so doing it supports and also initi-
ates 

� the development of models intended to point
the way for innovation;

� efforts intended to reinforce the principle of
prevention by proposing objectives for envi-
ronmental action;

� assessments of the opportunities and risks rep-
resented by various technologies;

� examinations of extensions to the trade in
emissions to include the chemical industry
and the substance di-nitrous oxide;

� improvements to the links between possibili-
ties for promoting sustainable chemicals and
the dissemination of such information for the
benefit of users;

� an intensified dialogue with the representa-
tives of various interests in the chemical in-
dustry and with individual companies. 

The measures referred to above also formed the
focus of discussions at a conference on sustain-
able chemicals held in January 2006, organised
at the Evangelische Akademie in Tutzing by the
UBA, BASF AG and the Freiburg University Clinic.
The main conclusion reached was that criteria
are needed for assessing innovation-related risks.
This would help to keep such risks to an accept-

78

Division III



able level as well as allowing scope for innova-
tion. The proceedings will shortly be published
by Metropolis-Verlag.

Contact: 

Bernd Krause, Head of Section III 2.3 “Chemical
Industry, Energy Production”
bernd.krause@uba.de

Sources: 

[87] Responsible Care Report 2004: Chemical in-
dustry data on safety, heath, environmental pro-
tection, VCI

[88] Federal Environment Agency (1999): Beiträge
zur nachhaltigen Entwicklung 1: Handlungsfelder
und Kriterien für eine vorsorgende Stoffpolitik
am Beispiel PVC (Articles about sustainable devel-
opment 1: Areas of action and criteria for a pre-
ventive materials policy), Erich Schmidt Verlag,
Berlin 

[89] For additional information: 
http://biotech.dechema.de

[90] The vision for 2025 and beyond – A Euro-
pean Technology Platform for Sustainable Chem-
istry: www.suschem.org

[91] For additional information: 
www.dialog-nanopartikel.de/downloads.html

[92] Closing report: Synthetische Nanopartikel,
UFOPLAN-Projekt 205 61 220, iku GmbH, Dort-
mund 2005

Department III 3 “Waste and Sewage
Management” 

Ecotoxicological characterization of wastes.
An important basis for the ecological man-
agement of hazardous waste

Modern waste management has considerable eco-
nomic potential and is being transformed from a
necessary evil to a profitable branch of industry.
A change in political attitudes is needed to en-
sure that our environment, a limited resource,
can be effectively and sparingly used while at the
same time avoiding environmental damage. The
high waste disposal standards involved in such an
interaction offer competitive advantages for in-
dustry in its efforts to export innovative environ-
mental technology but at the same time such

high standards are an incentive to find and estab-
lish cheaper, alternative methods of waste dispos-
al. One way in which the waste industry is doing
this is to export its waste. Unfortunately unautho-
rised activities still occur, as in the case of the il-
legal export of waste to the Czech Republic in
early 2006.

An extensive set of national and international
regulations exists to combat such environmental-
ly dangerous activities, and the legal system
seeks, in a number of stages, to close any loop-
holes that may be identified. This is the purpose
of the amended EC waste shipment regulation
and of the EC Waste Framework Directive (WFD)
that is currently awaiting amendment. 

There is still a gap in the definition of the envi-
ronmental hazards of waste materials, both in in-
ternational law, for example the “Basel Conven-
tion on the Control of Transboundary Movements
of Hazardous Waste”, as well as in the European
Waste List, although both sets of rules provide for
a classification of the hazards represented by
waste materials based on the environmental risks
that they present. However, both at international
and national level there is a lack of scientifically
founded criteria and of suitable administrative in-
struments. It is against this background that the
Federal Environment Agency (UBA) has proposed
a strategy for identifying environmentally haz-
ardous waste.

Biological testing methods for identifying
environmentally hazardous waste 

The European Waste List (EWL) comprises a coor-
dinated list of wastes, with 405 types of waste
classified as hazardous. Of these 172 are de-
scribed as so-called mirror entries, in other words
the classification of a waste stream depends on
the amount of hazardous substances that it con-
tains or is dependent on certain hazardous prop-
erties, for example its degree of flammability. 

The EWL contains 14 hazard criteria for classify-
ing waste. These criteria are obtained from the
“EU Guideline 91/689/EU on hazardous waste”.
The table below shows the concentration limits at
which a waste substance is classified as haz-
ardous (Table 7, p. 80). Not all the criteria for
classifying the level of hazard represented by
waste products have been defined yet. These spe-
cific details have still not been included for the
criteria shown in Table 8 (see p. 80).
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In the opinion of the UBA criterion H14, “ecotox-
ic”, is of particular importance for assessing the
environmental risks presented by waste. Only an
investigation of the biological effects enables an
assessment to be made of the risks to the living
world that could be presented by waste which is
often extremely heterogeneous and of unknown
composition. The development of biological test
methods in previous years forms the basis for ap-
plying the H14 hazard criterion “ecotoxic” in the
enforcement of the WFD. 

The Basel Convention as an example

Determination of the intrinsic waste property of
“ecotoxicity” is required not only in the imple-
mentation of the EWL but also in the Basel Con-
vention on the Control of Transboundary Move-
ments of Hazardous Waste. This international
agreement determines the environmental haz-
ards represented by a particular type of waste
based on its ecotoxicity, its degradability and its
accumulation in the eco-system. 

The experts from organisations that are parties to
the Basel Convention, and which includes repre-
sentatives of the UBA, have reached agreement
on a three-stage concept for carrying out assess-
ments: once the waste, classified as either haz-
ardous or non-hazardous, is listed under the Basel
Convention (Annex VIII and IX), it is then possi-
ble to obtain the classification. If the waste to be
assessed is not listed, this can be done on the ba-
sis of its chemical composition. The limits are de-
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Table 8: Non-defined criteria

H criterion Characteristic (§ 33 Section 2 AVV)

H 1 Explosive

H 2 Irritant

H 9 Infectious

H 12 Substances and preparations which
release toxic or very toxic gases  in
contact with water, air or an acid.

H 13 Substances and preparations capa-
ble by any means, after disposal, of
yielding another substance, e.g. a
leachate, which possesses any of the
characteristics listed above.

H 14 Environmentally hazardous 
(ecotoxic)

Not listed in Annex VIII or IX

Stage 2
Assessment based on chemical

compositions

Non hazardous

Levels < Criteria Levels ≥ Criteria

Hazardous

To be developed

Non
hazardous

Hazardous

Stage 3
Assessment based on exotoxicological tests

3a) Screening test level
3b) Comprehensive test level

Stage 1
Assessment based on waste type

Non hazardous
(Annex IX)

Hazardous
(Annex VIII)

Table 7: H criteria for the classification of hazar-
dous substances

H crite-
rion

Characteristic (§ 33 Sec-
tion 2 AVV)

Limiting
concentrati-
on of one or
more sub-
stances

H 3 Flammable Flash point
≤ 55°C

H 4 Irritant (R41) ≥ 10 %

H 4 Irritant (R36, R37, R38) ≥ 20 %

H 5 Harmful ≥ 25 %

H 6 (Very) toxic ≥ 0,1 %

H 6 toxic ≥ 3 %

H 7 Carcinogenic 
(Cat. 1 oder 2)

≥ 0,1 %

H 7 Carcinogenic (Cat. 3) ≥ 1 %

H 8 Corrosive (R35) ≥ 1 %

H 8 Corrosive (R34) ≥ 5 %

H 10 Teratogenic 
(Cat. 1 oder 2)

≥ 0,1 %

H 10 Teratogenic (Cat. 3) ≥ 0,1 %

H 11 Mutagenic 
(Cat. 1 oder 2)

≥ 0,1 %

H 11 Mutagenic 
(Cat. 3)

≥ 1 % Figure 17: Test strategy under the Basel Convention



rived from the readings obtained from investiga-
tions of aquatic toxicity, i.e. to determine the tox-
ic effect on organisms living in water, and are
based on OECD recommendations from 1988 on
the classification of environmentally hazardous
substances. 

The ecotoxicological assessment of waste under
the Basel Convention provides for an additional
assessment stage, using two-stage ecotoxicologi-
cal methods of testing. For orientation purposes a
preliminary test is carried out at the start of the
investigation as a low-cost method of assessment.
Waste identified as presenting an ecotoxicologi-
cal hazard during this preliminary examination
can then be subjected to a more comprehensive
biological analysis of its effects. For this purpose
three aquatic and four terrestrial procedures have
so far been proposed.

The UBA strategy for the ecotoxicological
characterization of waste

The UBA has responded to these shortcomings in
the assessment process, i.e. the lack of tests at EU
level that can be applied to determine ecotoxici-
ty, by taking the initiative and creating the condi-
tions for a clear classification of waste based on a
harmonised eco-toxicological assessment. The fol-
lowing problem areas have been identified:

� Until now there has been no harmonised
range of tests in the EU using validated bio-
test methods for a uniform examination of
wastes in order to determine their environ-
mental risks.

� There is still no harmonised assessment proce-
dure that defines the scope of the examina-
tions required in order to obtain an ecotoxico-
logical characterization and compares exami-
nations of eluates with those of solid matter.

� There is insufficient knowledge to enable
waste to be classified as hazardous or non-haz-
ardous, using ecotoxicologically relevant
threshold values, when enforcing the Euro-
pean Waste List (EWL).

In order to be able to define threshold values for
the ecotoxicity of waste in the national enforce-
ment of the EWL, experts, assisted by the UBA,
will have to develop a waste assessment strategy
incorporating standardised biotesting methods. 

The European standardization committee CEN TC
292 “Characterization of waste”, in which the

UBA plays a major role, has published a directive
on the methodological specifications for taking
and treating waste samples in preparation for a
biological analysis of its effects. These parameters
are augmented by a series of biological testing
procedures suitable for examining waste samples.
However, this consists merely of a collection of
methods for information purposes and they do
not as yet encompass any proposals for a har-
monised range of tests or any description of a
strategy for testing specific types of waste. 

The UBA, together with the Joint Research Centre
of the European Commission, organised a work-
shop under the heading of “The H-14 Criterion
and (Bio)analytical Approaches for Ecotoxicologi-
cal Waste Characterization” on 12 and 13 Sep-
tember 2005 in Ispra, Italy, with the aim of pro-
moting European-wide harmonisation of ecotoxi-
cological waste characterisation and thus the en-
forcement of the EWL. It featured in-depth scien-
tific discussions about the methodology of eco-
toxicological waste characterisation in EU mem-
ber states. Most of the investigations of waste
that were presented there relied on existing
biotesting methods that have already been suffi-
ciently standardised for other applications such
as soil testing. The contributions revealed that
member states have so far either failed entirely to
achieve the methodological implementation of
the hazard criteria “ecotoxic” or have adopted
widely differing approaches to its application.
Consequently the experts agree that a har-
monised range of tests is needed which would
take into consideration the special requirements
involved in characterising waste. One important
result of this workshop that was supported by the
participants is the range of tests as defined by
Table 9, comprising four aquatic and four terres-
trial procedures, which are now being evaluated
in an interlaboratory ring test in Europe.

Analogously to the graduated approach of the
Basel Convention the UBA has also submitted a
proposal for an assessment methodology describ-
ing the stages and decision-making process for
the ecotoxicological assessment of waste in mir-
ror entries of the EWL, which is current under
discussion by the European standards committee
CEN TC 292 WG 7.

This examination strategy makes use of all known
or analysed constituents of the waste to deter-
mine the extent of the hazard. In addition to
physical and chemical analyses of the waste sub-
stances this also includes the constituents of the
waste eluate. If, on the basis of this information,
the waste is not categorised as hazardous, the
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next stage consists of biotests of the waste eluate.
If this too does not lead to categorisation as a
hazardous waste the waste is then examined us-
ing terrestrial test methods. If in this final step
the waste sample under examination does not re-
veal any ecotoxicity either, the waste can then be
classified as non-hazardous with reference to the
criterion H14 “ecotoxicity”. 

The two-stage ecotoxicological assessment (waste
eluates and wastes) is not only required if there is
a lack of analytical data, but is compulsory in the
case of wastes which present a possible environ-
mental risk, which are not allocated mirror en-
tries or which are listed as hazardous waste. This
can be important if the wastes are to be recov-
ered. The ecotoxicological characterization of
waste determines an intrinsic material property
of the waste and cannot be used in place of risk
assessment of the waste with regard to its utilisa-
tion, and in particular its re-use in an open envi-
ronment. Because of the similarity of the meth-
ods employed in these investigations, which are
used in both formulations, the ecotoxicological
characterisation can, however, offer useful point-
ers for risk assessment in the recovery of waste. 

Outlook

Over the next few months the standardization
committee CEN TC 292 WG7 will be producing
new proposals regarding the development of a
test strategy, a process in which the UBA will be
playing a significant part. In order to establish a
harmonised series of tests, a European round
robin test is being conducted under the leader-
ship of the UBA and the European Committee for
Standardization (CEN), which incorporates evalua-
tion of the directive EN 14735 “Manufacture of
waste samples for ecotoxicological investiga-
tions”. With the successful completion of the
work in drawing up this standard the UBA would
be laying the scientific foundations for defining
the threshold values for the ecotoxicological
characterization of waste. It is on this basis that
the shortcomings in the assessment process
would be overcome and the associated revision of
the Waste List Ordinance would become possible.

Contact: 

Heidrun Moser, Section III 3.2 “Hazardous Waste
Disposal” 
heidrun.moser@uba.de 
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Preliminary step:
assessment based on

chemicals compositions,
correlated to R-phrases

Biological testing of eluates

Can the eluates be
classified as
hazardous

concerning H14

Biological testing of waste

yes

no

Hazardous waste
end of

characterization

yes

no

Waste is classified as
non hazardous waste

end of charaterization

Hazardous waste
end of

characterization

Can the eluates be
classified as
hazardous

concerning H14

Table 9: Test battery for the Interlaboratory
Comparison 

Biological testing methods for examinating waste eluates 

EN ISO
11348-1

Determination of the inhibitory effect
on the light emission of Vibrio fi-
scheri (Luminescent bacteria test)

EN ISO
6341

Determination of the inhibition of
the mobility of Daphnia magna
Straus (Cladocera, Crustacea) - Acute
toxicity test

EN ISO
8692

Freshwater algal growth test with sin-
gle-celled green algae (Scenedesmus
subspicatus and Pseudokirchneriella
subcapitata)

Biological testing methods for examinating waste materials 

ISO
11269-2

Determination of the effects of pollu-
tants on soil flora – Part 2: effect of
chemicals on the emergence and
growth of higher plants

ISO
11268-1

Effect of pollutants on earthworms
(Eisenia fetida) – Part 1: determina-
tion of acute toxicity using artificial
soil substrate 

Figure 18: Ecotoxicological characterization of
wastes – as proposed by the UBA
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Sources:

Gawlik, B.M. & Moser, H. (2006): „Problems
around Soil and Waste III – The H-14 Criterion
and (Bio)analytical Approaches for Ecotoxicologi-
cal Waste Characterisation“, Workshop Proceed-
ings, European Commission EUR 22152 EN 

Interim guidelines on the hazardous characteris-
tic H12-Ecotoxic (2003), Secretariat of the Basel
Convention, ISBN 92-1-158622-4, 23 pages

A summary of the workshop “Problems around
Soil and Waste III – The H-14 Criterion and
(Bio)analytical Approaches for Ecotoxicological
Waste Characterisation” can be downloaded at:
http://ies.jrc.cec.eu.int/366.html 
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Assessing chemicals – protecting people and the
environment. Both departments of the division
are focusing their attention on chemical sub-
stances, their impact on ecosystems and health,
and the risks that they present to mankind and
the environment. The division has an important
part to play in the continued development and
enforcement of substance-related legislation: the
laws concerning chemicals, pesticides, protection
against infection, biocides, washing and cleaning
agents and pharmaceutical products, as well as
the European Union regulations governing waste
and detergents. 

Laws have therefore been passed stipulating that
the effects of new chemicals on human beings
and the environment must be adequately investi-
gated before they can be introduced onto the Eu-
ropean market. The division assesses the environ-
mental risks posed by materials and, if necessary,
initiates measures to minimise such risks. Exam-
ples include conditions regulating the use of pes-
ticides or medicines when granting licenses for
substances or even imposing a ban on the use of
certain substances. This process also includes the
continued development of the scientific founda-
tions for assessing substances, including in its
own laboratories in Berlin, as part of a dialogue
with experts from Germany and abroad. In the
light of European and global policy on sub-
stances, the international work of the division is
becoming increasingly important. In collabora-
tion with international organisations such as the
World Health Organisation (WHO), the United
Nations Environmental Programme (UNEP) and
the Organisation for Economic Cooperation and
Development (OECD) staff prepare technical arti-
cles, for example on the international harmonisa-
tion of guidelines for testing, and on persistent
organic pollutants (POPs), which remain in the
environment for a long time. 

Additional details about the work of the division can
be obtained at: 
http://www.umweltbundesamt.de/uba-info-e/
e-fach4.htm  

Department IV 1 „Chemical Safety“

The environmental safety of medicinal
products – a problem that has been under-
estimated for too long 

Few people think of environmental problems in
connection with the use of medicinal products. In-
stead one tends to associate medicines with their
value in helping to cure ailments, and possibly
with the risks to patients from side effects. It is
therefore not surprising that the subject of envi-
ronmental protection and the environmental
compatibility of medicinal products is something
that has only been discovered recently. Neither
should it come as any surprise to learn that legis-
lators did not initially consider the environmental
consequences when planning the law regulating
medicinal products, which has since proved to
have been a mistake. Along with other authorities
and scientific institutions the Federal Environ-
ment Agency (UBA), and in this case the Depart-
ment IV 1 “Chemical Safety” in particular, is seek-
ing to create a greater awareness of the environ-
mental impact of drugs and medicines. In addi-
tion to medicinal products intended for humans,
veterinary medicines also come under scrutiny. 

Proven effects of medicinal products on the
environment

In 2005 there was widespread media attention
concerning reports about the deaths of vultures
in Asia as a result of secondary poisoning with
diclofenac, a commonly used painkiller. Large
numbers of vultures were killed by feeding on
the bodies of dead cattle that had been treated
with this medicine. For the first time scientists
were able to demonstrate that a medicinal prod-
uct could be responsible for severe ecological
damage throughout an entire region. In 2005 the
Indian government responded by banning the
use of diclofenac as a veterinary medication. 

The fact that highly specific drugs can also have
significant implications for the environment has
also been demonstrated by the occasional use of

DIVISION IV “CHEMICALS AND BIOLOGICAL
SAFETY”



the active agents of various drugs to combat
pests, for example the painkiller paracetamol,
which is used against tree snakes, anti-epileptic
drugs for pigeons, haemodilutants for rats and
coffein for frogs. In individual cases humans can
take advantage of these side effects, but usually
they represent a risk to the environment that
should not be underestimated, and one deserving
of a detailed examination by environmental au-
thorities.

Medicinal products in German waters 

Initially, a few years ago, it tended to be the
more accidental, unsystematic discoveries that re-
vealed the presence of the active ingredients of
medicinal products in the environment. A coordi-
nated, nationwide programme of investigations
by the Bund/Länder-Arbeitskreis für Chemikalien-
sicherheit (BLAC) – (Federal/State Working Group
for Chemical Safety) has since provided a realistic
picture of the actual environmental pollution
caused by drugs and medicines in Germany.
These findings prove the widespread presence of
the active ingredients of medicinal products in
surface waters. They also include the agent di-
clofenac, and, although it has not been approved
for use as a veterinary medicine in Germany,
some 90 tonnes are used in human therapy an-
nually to treat pain and rheumatism. According
to an evaluation of the findings, the River Rhine
alone transports some three tonnes of diclofenac
each year. Studies carried out in Germany reveal
that diclofenac can also cause dangerous levels of
kidney damage in fish.

Small doses – far-reaching effects

There is no doubt that, as a rule, measurements
of the concentrations of active pharmaceutical
agents in the environment are well below the
doses of medications used for therapeutic purpos-
es. But this does not mean that the environment
is in the clear because, although the quantities of
pharmaceutical residues to which the organisms
are exposed are relatively small, this exposure is
permanent, and the implications remain largely
unresearched. Long-term exposure could, for ex-
ample, have a negative impact on the sensitive
reproduction systems of creatures inhabiting the
water or the soil. One well-known example is the
active ingredient in birth control pills and in
some preparations for treating symptoms of the
menopause,17 α-ethinylestradiol. When exposed
to concentrations of less than one nanogram, i.e.
10–9 grams, which can certainly be found in the

environment, laboratory fish are much less suc-
cessful at reproducing. 

Another example is provided by fluoxetin, the ac-
tive ingredient of an antidepressant, which can
have severe side effects not only in humans but
also on the environment. Concentrations of just a
few micrograms per litre of this psychotropic
drug can have an impact on the environment,
and this can be enough to delay certain stages in
the development of fish roe, effects which could
inhibit the reproductive capabilities of the fish
population. Among the tasks of an EU research
programme (ERAPharm – Environmental Risk As-
sessment of Pharmaceuticals) involving re-
searchers from various authorities, industry and
universities as well as experts from the UBA is
the continued investigation of the environmental
risks posed by this ingredient. This project will al-
so seek to establish whether there is a need for
new tests to identify specific effects when deter-
mining the environmental impact of medicines.

Licensing of veterinary medicines: legisla-
tion stands the test

There has been a proven need for the environ-
mental assessment of veterinary medicines that
has formed part of the Law on Medicinal Prod-
ucts since 1996. In recent years practical experi-
ence has shown that the use of some veterinary
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Development of a method of testing using dung beetles in or-
der to assess the environmental risks presented by veterinary
medicines.
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medicines has created environmental risks and
that consequently their licensing should be ac-
companied by certain conditions intended to
help to protect the environment. The develop-
ment of various guidelines for the environmental
assessment of veterinary medicines was complet-
ed in 2005, thus ensuring international harmoni-
sation of the requirements for such an assess-
ment. The following section gives some practical
examples of this assessment work.

The use of pharmaceutical products for treat-
ing fish in aquaculture: A pharmaceutical com-
pany recently applied to market a medicinal
product in Germany for treating marine lice in
salmon farms. From the studies into the effects of
this medicinal product that were submitted by
the applicant it was evident that such products
not only killed the marine lice but also endan-
gered other marine life such as worms, shrimps
and shellfish. Laboratory studies also showed that
the preparation was not biodegradable in the
sediment on the sea floor. Extensive field trials
under realistic conditions in Scottish and Canadi-
an fish farms did nothing to reduce the concerns
about a serious risk to the environment. More-
over, initial investigations showed that the medic-
inal product met the criteria for defining haz-
ardous materials that have been imposed by the
OSPAR Commission for the Protection of Marine
Life in the North Atlantic. It is persistent, bioaccu-
mulative (builds up in living organisms) and tox-
ic. One of the aims of OSPAR is to achieve a com-
plete ban on the discharge of hazardous sub-
stances into the sea in future. Consequently, for
environmental reasons, the use of this drug in
fish food was not possible. The manufacturer’s
application for Marketing Authorisation in accor-
dance with Directive 2001/82/EG was withdrawn.

Antibiotics in agriculture: Veterinarians regular-
ly use antibiotics to treat farm animals that are
kept in sheds or on open grazing land. Each year
some 700 tonnes of substances are used to re-
strict or kill bacteria, especially in cattle and pig
production. Some categories of antibiotics are al-
ready well known for their toxic effects on plants
and algae, quite apart from the fact that they
change the composition of communities of mi-
crobes and can promote the spread of resistant
bacteria. Before such drugs are authorised it is al-
so vital to establish whether they break down in
manure, which would reduce the environmental
risk should the manure subsequently be spread
on farmland.

Products for ridding dogs of fleas: Risk reduc-
tion measures intended to improve the environ-

mental safety of veterinary medicines are not
confined solely to farm animals. This is evident
from the licences granted for the flea collars and
drops used to treat parasites on dogs. The pack-
aging of a number of these products includes ad-
vice not to allow the animals to swim in lakes
and other surface waters for a certain period fol-
lowing treatment, in order to avoid any toxic ef-
fects on water creatures. 

Environmental assessment of medicinal
products for humans – a start has been
made

In contrast to veterinary medicines, the environ-
mental assessment of pharmaceutical products
for humans has only just begun. One of the main
reasons for this is that there has, until now, been
no coordinated assessment concept for testing
the environmental safety of human medicines.
However, over the past three years, under the
leadership of the UBA, significant progress has
been made in developing the relevant guidelines,
enabling the body responsible in the European
Union (EU) to grant approval of this assessment
concept in June 2006. The next few years will be
dominated by the evaluation of the ecotoxicologi-
cal findings associated with the authorisation,
and by the work of gradually building up a pic-
ture of the impact and the way that human med-
icines react in the environment. 

One particular task remains to be addressed by
the UBA and the institutions in other EU coun-
tries that are engaged in the evaluation process.
In the past only new medicines have been subject
to an environmental assessment. However, in the
case of animal medications it is mainly the older
active ingredients that are used for treatment
purposes. No strictly regulated environmental
safety tests existed when they were first launched
on the market and licensed. For this reason the
UBA has for some time been urging the EU to in-
troduce an environmental assessment pro-
gramme for these ingredients in order to fill in
any gaps in knowledge about environmental risk
management and, where necessary, to produce a
set of conditions that will guarantee the environ-
mental safety of all veterinary medicines for the
future. The EU legislation on medicines that was
amended in 2004 now includes a test to investi-
gate existing medicinal products. However, the
structure of EU specifications still remains unre-
solved. Consequently a research project begun by
the UBA at the end of 2005 is intended to pro-
duce a list of priorities for those existing veteri-
nary medicines with the greatest environmental
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priority, with reference to their ingredients. In
addition this project should offer suggestions
about the most effective and efficient environ-
mental assessment of existing veterinary medi-
cines, with the involvement of all European Mem-
ber States and the European Medicines Agency. 

Contact: 

Jan Koschorreck, UBA Section IV 1.2 “Environ-
mental Risk Assessment of Medicines, Washing
and Cleansing Agents” 
jan.koschorreck@uba.de 

Department IV 2 „Risk Assessment“ 

Protecting the environment – assessing
pesticides realistically

Some 95 per cent of farmers in Germany use pesti-
cides to safeguard their harvests. Only five per
cent largely reject the use of these products and
practice organic farming methods. Pesticides must
be authorised before they can be used in Germany
and in the rest of the European Union (EU). The
pesticide manufacturers apply for these authorisa-
tions and the applications are subject to scientific
examination by a number of national authorities
to determine the efficacy of the products.  

The approval procedure is the same throughout
the EU. The objective is to ensure that, if used

correctly used pesticides do not harm humans or
the environment. The Federal Environment
Agency (UBA) examines whether unacceptable
environmental risks can be ruled out and either
grants or refuses to issue an authorisation for the
active substance. Pesticides will only be approved
provided that no unacceptable risks to humans
and the environment can be expected. Products
without UBA-authorisation due to likelihood of
harmful environmental effects may not be used
in Germany. This has occurred several times in re-
cent years in the cases of products containing the
following active substances: lindane, endosulfane,
aldicarb, azinphos-methyl, fenthion, parathion
and triphenyl tin.

Many efforts have been made in recent years to
reduce the amount of pesticides used and in-
creasingly effective substances have been devel-
oped, of which only very small quantities are
needed in order to protect against pests. Never-
theless the amount of pesticides sold in Germany
remains more or less constant (see Table 10).

Each year German farmers apply 34,000 tonnes
of pesticidal substances to an area covering al-
most one third of the country. Pesticides are ex-
tremely effective biological agents and there are
many ways in which they can affect the environ-
ment including the animals and plants that in-
habit them. It is therefore vital that applications
for licences for such products should be carefully
scrutinised and assessed. This is the responsibility
UBA’s Division “Chemicals and Biological Safety”.
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PPeessttiicciiddeess**))

YYeeaarr

11999944 11999955 11999966 11999977 11999988 11999999 22000000 22000011 22000022

HHeerrbbiicciiddeess 14 834 16 065 16 541 16 485 17 269 15 825 16 610 14 942 14 328

IInnsseeccttiicciiddeess,,  aaccaa--
rriicciiddeess  iinnccll..  ssyynn--
eerrggiissttss

4 006 4 925 3 797 4 696 6 276 6 125 6 111 6 518 5 889

also includes in-
ert gases**) for
protecting stocks

3 037 4 064 3 006 3 941 5 239 5 172 5 266 5 778 5 147

FFuunnggiicciiddeess 7 698 9 652 10 404 9 397 10 530 9 702 9 641 8 246 10 129

OOtthheerrss 3 231 3 889 4 343 4 069 4 808 3 751 3 232 3 957 4 332

TTooggeetthheerr 2299  776699 33  44553311 3355  008855 3344  664477 3388  888833 3355  440033 3355  559944 3333  666633 3344  667788

*) Includes products not yet ready for use (pre-formulations)

**) Carbon dioxide and nitrogen

Source: Annual Statistics on Food, Agriculture and Forests 2003

Table 10: Sales of active substances used in pesticides in Germany (in tonnes)



In the course of the examination attention is fo-
cused initially on exposure of the environment to
these substances. The UBA carries out tests to de-
termine concentrations of the substances under
investigation and to which organisms in the envi-
ronment are exposed. As a first step the distribu-
tion and decomposition of the substance and its
accumulation in organisms are investigated. This
is followed by an assessment of the concentra-
tions which are likely to cause environmental
damage. 

The assessment is based on studies which the pes-
ticide industry is required to conduct. In general
laboratories carry out this work in accordance
with harmonised rules for such tests as laid down
by the EU or the Organisation for Economic Co-
operation and Development (OECD). In order to
obtain authorisations for substances of question-
able environmental safety producers increasingly
submit highly complex and detailed studies and
commentaries. This work requires an ever rising
amount of person work time substance investigat-
ed. The greatest challenge currently facing UBA
is how to maintain a high level of environmental
protection despite the increasingly complex and
demanding assessments of such substances.

Environmental exposure

Environmental exposure encompasses a descrip-
tion of the way in which the substance enters the
environment (routes and quantities), the behav-
iour, the fate and the degradation of the active
substance (and also its degradation products) in
the environment. UBA considers the following as-
pects in its assessment of environmental expo-
sure:

� the possible routes by which substances find
their way from their use in agriculture into
the environment and a quantification of the
respective amounts entering the environment;

� the biological and physical transformation of
material in the various compartments of the
environment: air, water, sediment and soil;

� the expected initial, current and average envi-
ronmental concentrations (Predicted Environ-
mental Concentration, PEC) for different areas
of the environment. The main routes by which
these concentrations enter the environment
must be identified and described in order to
be able to calculate their amounts. 

In carrying out its assessment for surface waters,
i.e. rivers, lakes and the ocean, UBA considers the
entry paths of drift, deposition following evapora-
tion, surface run-off and drainage. In determin-
ing levels of environmental exposure calculations
are made, enabling an estimate to be made of
the appropriate concentrations of active ingredi-
ents of pesticides for their correct use in ground
water, the soil and surface waters in accordance
with regulations. Calculations are based on sim-
ple as well as complex mathematical and techni-
cal simulation programs. 

The effective assessment of environmental expo-
sure is ensured by using a tiered approach. At
the lowest, first stage of the assessment general,
realistic worst-case calculations are used. An eco-
toxicological assessment is used to determine
whether a more refined exposure analysis needs
to be prepared, taking into account specific and
more realistic parameters. In such cases addition-
al, more detailed studies of the behaviour and
fate of the active substances of pesticides are nec-
essary. If, even taking into account an improved
exposure assessment, the possibility that the sub-
stances are harmful to the environment still can-
not be excluded, farmers may only apply these
pesticides to the fields subject to certain condi-
tions or regulations. These conditions may re-
quire that a certain distance from surface waters
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aabbssoolluuttee pprrooppoorrttiioonnaattee

Area of country
2003

357031 km2, a –

Cultivated area
2003

118 281 km2, a 33 %

Area under orga-
nic cultivation
(proportion of
agric. land) 2003

– 4,3 % a

Set-aside areas
(proportion of cul-
tivated land) 2003

– 7 % a

Area of land trea-
ted with pesticides

105 000 km2, c 29,5 % c

Sales of pesticide
agents 2002

34 678 t b –

Amount of pesti-
cide agents used

3,3 kg x ha-1, c –

a Federal Statistics Office, 2004
b Federal Ministry of Consumer Protection, Food and Agri-

culture  (BMVEL), 2004
c calculation using above details

Table 11: Indicators for the use of pesticides in
Germany



be maintained when the pesticides are spread on
the land, or restrictions may be imposed on the
areas where they can be used, or on the quanti-
ties and the timing of their application. If, de-
spite this reduced exposure, it is not possible to
guarantee safe use of the substance, the UBA will
not grant of a marketing authorisation. 

Probabilistic estimate of exposure

An improved estimate of exposure (higher tier ex-
posure assessment) can be regarded as more real-
istic but is often more specific. In such cases the
carefully chosen framework conditions for the
calculation models will determine how represen-
tative the result will be in revealing the general
situation with regard to exposure.

In contrast to deterministic estimates of exposure,
in which scenarios and models are defined ac-
cording to individual, concrete values, which
then automatically “determine” the correspon-
ding environmental concentrations, the proba-
bilistic approach tends to be used more by appli-
cants and the regulating authorities when the es-
timated concentrations are higher and more spe-
cific. In such cases the assessment utilises distri-
bution functions for determining the probability
of the occurrence of certain values which charac-
terise exposure. This also enables a probability
distribution to be deduced for the expected envi-
ronmental concentrations, which in turn can be
used in a probabilistic, ecotoxicological risk as-

sessment. In this way environmental risks can be
“quantified”. 

Probabilistic impact assessment

The probabilistic impact assessment provides a
higher tier risk assessment for pesticides similar
to the probabilistic exposure assessment. Taking
as its basis a number of effects tests for animals
and plants, the assessment authority uses mathe-
matical methods to model the distribution of the
sensitivity of all species of organisms to a particu-
lar pesticide (Species Sensitivity Distribution, SSD).
The risk to organisms in the environment can be
quantified by comparing the probabilities for ex-
posure distribution and the distribution of sensi-
tivity, using the extent of overlap of the two
curves. This form of data interpretation is being
used increasingly in the approval process. Howev-
er, so far no binding guidelines for the interpre-
tation and assessment of this data have been
agreed. Therefore the development of such
guidelines is necessary in order to provide legal
security for companies applying to licence their
pesticides, while at the same time ensuring a
high degree of protection for animals and plants.
UBA is part of a European-wide partnership com-
prising authorities, 29 universities and industrial
companies currently engaged in the European
EUFRAM Project (www.eufram.com) to prepare
the foundations for a standardised assessment of
pesticides using probabilistic methods.
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Moving water section of the installation for simulating flowing and standing water. Water and the aquatic communities they con-
tain can be reproduced here. 
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Improved tests to determine effectiveness

Assessments of the effective properties of pesti-
cides tend to be more extensive than standard
tests. Improved tests at a higher level are being
used in an effort to simulate reality in the field as
closely as possible. The interpretation of such
tests is more complex and so far little progress
has been made in standardising the assessment
criteria. In many cases, the more sophisticated
tests do not only examine the impact on individ-
ual species but on communities that are exposed
to the pesticides. If necessary it is important for
the UBA to conduct random control and plausi-
bility tests itself by employing ecosystem models
and introducing some of the experience gained
in previous assessments. For this purpose it oper-
ates a large experimental facility known as the
Artificial Pond and Stream System (FSA) for simu-
lating conditions in lotic and lentic waters. It is
located at the Federal Environment Agency’s test-
ing facility in Berlin-Marienfelde and consists of a
large, new and technically advanced research
unit equipped with 16 flumes with a total length
of 1.6 kilometres, 16 ponds and around five kilo-
metres of pipes with more than 60 pumps and
360 valves and all the relevant test and measur-
ing equipment. This installation can be used to
simulate the conditions in surface waters, from
streams and rivers to ponds and lakes, as well as
river-fed lakes. The FSA is one of the largest mod-
el ecosystems, known as mesocosms, the link be-
tween simplified and easily monitored laboratory
experiments and field studies. 

Mixtures of pesticides

At present when pesticides are being authorised
all substances are assessed as if they impacted in-
dependently on the environment. However, from
analyses of the pesticide residues in food and the
readings taken in surface waters it is apparent

that, in many cases, multiple residues are present
and that animals and plants could be exposed to
a mixture of several different active ingredients
of pesticides as well as other substances. Under
unfavourable circumstances a separate assess-
ment of the individual substances may cause the
actual risk to be underestimated. The effects can
be significantly intensified if several contami-
nants are present simultaneously. The combined
European research project ACE (www.the-ace-proj-
ect.info), which ended in 2005, created a scientif-
ic basis for assessing combinations of substances.
Applying these fundamentals to practical assess-
ments and regulation will be one of the main
tasks in the risk assessment of pesticides and oth-
er substances during the coming years.

Responsibility for the text:

Dr. Andreas Gies, Head of Department IV 2 “Risk
Assessment”
andreas.gies@uba.de 

Contacts: 

Dr. Jörn Wogram, Section IV 2.4 “Ecotoxicological
Assessment of Substances” 
joern.wogram@uba.de

Dr. Wolfgang Koch, Section IV 2.2 “Environmen-
tal Exposure through Substances, Environmental
Monitoring”
wolfgang.koch@uba.de

Dr. Albrecht-W. Klein, Section IV 1.3 “Environ-
mental Risk Assessment and Management of
Plant Protection Products/EU Active Substances
Program”
albrecht.klein@uba.de

Ralf Schmidt, Section IV 2.5 “Central Analysis, En-
gineering, Quality Control”
ralf.schmidt@uba.de
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The European Union (EU) introduced a new in-
strument for international climate protection on
1 January 2005: emissions trading, the trade in
the rights to emit the greenhouse gas carbon
dioxide. The EU Emissions Trading Directive that
was approved in 2003 is put into practice in Ger-
many as the Greenhouse Gas Emissions Trading
Law (TEHG), as the Allocation Law 2007 (ZuG
2007), and as the Project Mechanisms Law
(ProMechG). The public authority in Germany
with responsibility for supervising emissions trad-
ing is the Deutsche Emissionshandelsstelle
(DEHSt). It was set up in 2004 as Division E (Emis-
sions Trading) of the Federal Environment
Agency (UBA). The DEHSt is largely responsible
for the infrastructure of emissions trading in Ger-
many as it applies to European emissions trading
system. As for the trading period 2005–2007, the
DEHSt scrutinizes the applications for emission al-
lowances from operators of installations, issues
the certificates and verifies annual reports on
emissions from these installations. 

From the very beginning the EU has been consid-
ering an extension to this system. The five other
greenhouse gases referred to in the Kyoto Cli-
mate Protection Protocol (methane (CH4), d-ni-
trous oxide (N2O), partially halogenated fluorohy-
drocarbons (H-FKW/HFC), perfluorated hydrocar-
bons (FKW/PFC), and sulphur hexafluoride (SF6),
could also be included in the European emissions
trading system. The EU is already discussing the
inclusion of other sectors, particularly aviation.
These extensions would establish emissions trad-
ing on a broader basis.

The DEHSt is financed entirely through the rev-
enue from fees. The authority adopts a service-
based approach wherein all business processes
are IT-based. The primary target groups of the
DEHSt are operators of installations and expert
bodies, i.e. large energy supply companies and in-
dustrial enterprises whose plants are a major
source of emissions.

Additional details about the work of Division E /
DEHSt can be obtained at:
http://www.umweltbundesamt.de/uba-info-e/
e-fache.htm

Department E 1 “Industry Allocations,
Customer Services and Legal Matters”

A commitment to service

The DEHSt spent much of 2004 preparing for
emissions trading, which resulted in a successful
start. From the very beginning the DEHSt devel-
oped and consistently applied a communication
strategy with the emphasis on service. When
communicating with its customers and to im-
prove its own work, the authority uses the latest
facilities and especially electronic media for the
new environmental policy instrument of “emis-
sions trading”. Companies, expert bodies, the fed-
eral states, consultants, as well as the media and
the general public are the main target groups for
the DEHSt in its public relations work and in
meeting the needs of its customers.

DIVISION E “EMISSIONS TRADING. GERMAN
EMISSIONS TRADING AUTHORITY” 

The direct line to customers: one of the staff at the DEHSt cu-
stomer service centre.
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The internet brings everything closer

At the heart of its work of disseminating informa-
tion the DEHSt relies on an extensive and com-
prehensive website, using a content-management
system. As a result DEHSt web editors can always
supply specific target groups with the latest, rele-
vant details about current and imminent emis-
sions trading requirements. There is a good re-
sponse to the continuous flow of up-to-date com-
munication. This is evident in particular from the
large number of hits, peaking at more than
34,000 monthly, with up to 15,000 individual
pages being accessed daily – and from the posi-
tive feedback about on up-to datedness and direc-
tions for users.

The website also provides access to a steadily in-
creasing number of publications. In addition to
general background information on the function
of the system and its legal foundations, initial
ducumentations and reports on the allocation
process in 2004 have been available since mid-
2005. Herein, DEHSt experts have analysed the
distribution of the 495 million emission al-
lowances issued annually for the period 2005 to
2007 according to federal states and the partici-
pating sectors of industry. The German Emissions
Trading Authority (Deutsche Emissionshan-
delsstelle) can be found at www.umweltbunde-
samt.de/emissionshandel. 

The direct line to customers 

The DEHSt has set up a highly effective hotline to
deal with individual queries, especially from the
operators of about 1,850 participating installa-

tions and expert bodies. The hotline exemplifies
the commitment to customer service by being a
central and permanent contact centre for all
queries concerning practical issues involving
emissions trading. The DEHSt practises the ap-
proach of “one face to the customer”, whereby
customers only have to deal with a single organi-
sational unit. Central Customer Service can be
contacted by telephone on (+49(0)30/8903-5050)
or by e-mail (emissionshandel@uba.de).  

Since the launch of the hotline, the customer
service staff handled between July 2004 and De-
cember 2005 over 23,000 enquiries, 13,000 of
them during the first trading period 2005 (see
figure 20, p. 93). These figures do not include en-
quiries from the press, radio and television. Addi-
tionally, customers receive the latest information
and new details about various aspects of emis-
sions trading, such as applications, the registra-
try, accounts and emissions reports directly by e-
mail. 

Public information

In 2005 the UBA issued five press releases on the
subject of emissions trading. In addition the pres-
ident and the head of the “Emissions Trading” Di-
vision conducted over 30 interviews and press
conferences. This open approach to press work
has proved highly effective: in 2005 UBA record-
ed numerous media references to the “Emissions
Trading” Division, in particular in national dailies
and in business publications. In addition DEHSt
section managers reported on emissions trading
to the participants of nearly 70 national and in-
ternational information events.
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One hit covers all queries and pages accessed by one IP address within half an hour.
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Figure 19: Number of hits on the DEHSt web site in 2005



Emphasis on service

The various forms and methods of communica-
tion (internet, customer services, press releases,
mailshots, papers) complement one another.
Working together with the staff of the hotline
and the DEHSt experts on emissions trading the
web editors deal with the questions that are most
frequently asked by operators of installations and
expert bodies. These FAQs are then edited and
posted on the internet. The communication spe-
cialists also edit and provide information for the
specific target groups, which is forwarded via e-
mails. The DEHSt seeks this sort of synergy in
communication and adopts it as part of its public
relations strategy. There is generally a very good
public response to the customer services and pub-
lic relations work. 

A new legal area

The emissions trading system is a completely new
legal field with no precedents elsewhere and
with application and interpretation still undergo-
ing further development. The European-wide
launch took place on 1 January 2005, based on
the European Emissions Trading Directive of 13
October 2003. With the German Greenhouse Gas
Emissions Allowance Trading Law of 15 July 2004
and the Allocation Law of 26 August 2004, along
with several German regulations, the federal gov-
ernment, Bundestag (lower house of the German
parliament) and the Bundesrat (upper house) cre-
ated the statutory basis for emissions trading
within a relatively short period of time. 

The DEHSt issued 1,849 relevant notifications as
early as December 2004 as part of the allocation
process for granting emission allowances for the
trading period 2005–2007. However, recipients
did not accept all these rulings unreservedly. Al-
though the majority of allocations have since be-
come final and absolute, a considerable number
of operators of installations availed themselves of
the opportunities to which every citizen is enti-
tled when faced with administrative decisions. In
an effort to obtain increased emission allowances
appeals were submitted against the allocation
ruling of 2004 and against decisions about the
level of administrative charges to be imposed.
Dealing with appeals accounted for a great deal
of the work with which the legal department of
the DEHSt was confronted with in 2005; and con-
tinued during the first half of 2006. Final clarifi-
cation of disputed legal issues from the trading
period 2005–2007 will not be obtained until final
and absolute judgments have been made by the
courts. DEHSt expects its correct work to be af-
firmed. 

Contacts: 

Dr. Enno Harders, Head of Department E 1 
enno.harders@uba.de

Katja Rosenbohm, Head of Section E 1.3 “Commu-
nication, Customer Service”
katja.rosenbohm@uba.de

Juliane Steegmann, Head of Section E 1.4 “Emis-
sions Trading Legal Office”
juliane.steegmann@uba.de 
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Figure 20: Number of enquiries acknowledged by the DEHTSt hotline in 2005
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Department E 2 “Energy Sector Alloca-
tions, Reserve Management, and Registry”  

Components of the emissions trading
system

In Germany the implementation of the European-
wide trade in emissions is regulated by the Ger-
man Greenhouse Gas Emission Allowance Trad-
ing Law (Treibhausgas-Emissionshandelsgesetz –
TEHG) and the Allocation Law (Zuteilungsgesetz
2007 – ZuG 2007). From 2005 onwards the
amount of harmful carbon dioxide (CO2) emitted
by installations subject to the TEHG must not ex-
ceed the amount stipulated in their emission en-
titlement. If their emissions exceed this level op-
erators must purchase more rights or take steps
to reduce their emissions. If the amount of CO2

emitted by installations is below their allocated
amount, for example as the result of a
changeover to a fuel with reduced emissions, the
operator may sell the emission rights that are not
needed for his own plant.

From 2005 onwards for the first time the opera-
tors of installations that are subject to the TEHG
have been required to prepare an emissions re-
port, which must be submitted to the relevant
state authority by 1 March 2006. Together with
the allocation of emission rights, the monitoring
of CO2 emissions and the annual reports detailing
the amount of CO2 actually emitted form the
main components of the emissions trading sys-
tem. Preparatory work and assistance for opera-
tors formed one of the main features of the work
of the Division E/DEHSt in 2005.

Reporting on emissions: drawing up an
annual balance sheet

The basis for the annual “balance sheet”, i.e. the
surrender of emission allowances, is provided by
the actual CO2 emissions of an installation in the
respective year. The annual emissions report is of
major importance, in particular in terms of the
accuracy and credibility of the recorded and re-
ported CO2 emissions. German and European
rules of law therefore specify detailed require-
ments for reporting on and monitoring of CO2 for
installations subject to emissions trading. These
so-called Monitoring Guidelines are central ele-
ments to which operators must comply. A further
key element is the verification of the operators’
installation by the relevant experts, who conduct
the “on-site examination”.

In the process of reporting and monitoring
DEHSt receives the emission reports, together
with the verifiers’s test report from the compe-
tent state authorities. If the emission report is
subject to random testing by the state authorities,
the DEHSt also receives the results of this exami-
nation. If a proper report on CO2 emissions is not
submitted, DEHSt estimates the levels for the pre-
vious calendar year in accordance with rules laid
down by the TEHG. This estimation is binding in
regard to the obligation to surrender emission al-
lowances. 

The interaction between federal and state
authorities

The DEHSt coordinates technical implementation
of the requirements of the monitoring guidelines
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between the federal and state authorities, prima-
rily in the working group set up for this purpose,
the “Technical Exchange of Information about
Monitoring Guidelines”. Within this working
group DEHSt experts work together with coordi-
nators for emissions trading coordinators ap-
pointed by the Federal Environment Ministry and
the federal states’ environmental offices. Their
objective is to avoid unfair competition resulting
from the differing ways in which the monitoring
guidelines are applied in the various federal
states, and to achieve the standardised applica-
tion of the measurement and assessment regula-
tions which form the quantitative basis for alloca-
tions and for the emission report. 

Such harmonisation provides the participating
companies with a high degree of legal security.
At the same time the participating authorities
are able to reduce their administrative work and
the transaction costs for the companies and ex-
pert agencies can be kept as low as possible. Fur-
thermore, as an opinion-forming forum for the
review process on a European level, the working
group follows the work of scrutinising the moni-
toring guidelines. The guidelines are revised on a
European-wide level in order to effect further im-
provements to the monitoring of the trade in
emissions and to ensure uniform implementation
in all member states. All member states, the au-
thorities concerned and other partners in the
process, such as trade associations, are asked to
contribute to this process.

For example this working group has harmonised
the requirements imposed on the monitoring
concept and the emission report, answered nu-
merous technical queries relating to implementa-
tion of the monitoring guidelines, discussed the
tasks and test criteria to be applied by the expert
agencies and also coordinated a uniform format
for reporting on emissions. The DEHSt subse-
quently published the results on its web site. They
included a general sample monitoring concept
and examples of monitoring concepts for specific
industries, outline details of the 60 most impor-
tant questions and the answers to them, a techni-
cal concept for reporting on emissions and an
XML interface for CO2 reporting software. 

Filing reports electronically

Within the framework of the BundOnline 2005
initiative the DEHSt has developed a form man-
agement system for filing reports electronically in
order to help operators of installations, verifying
agencies and authorities in the work of reporting

on installations subject to the emissions trading
regulations and to provide them with practical
assistance. The relevant software has been devel-
oped using the technical concept for reporting
on emissions and applying the requirements con-
tained in the monitoring guidelines. Since the be-
ginning of 2006 it has been available free of
charge to operators of installations, expert bod-
ies, i.e. verifying agencies and state authorities. 

The registries and the European trade in
emissions

Each of the 25 countries participating in the
emissions trading system of the European Union
(EU) is required to maintain a national emissions
trading registry. The Community Independent
Transaction Log (CITL) in Brussels is the central
system in Europe, responsible for coordinating
the national registries and the electronic commu-
nication between them. Transactions can take
place between the accounts on a national reg-
istry as well as between accounts on the registries
of the various European member states. The CITL
examines and approves national and internation-
al transactions before these can be carried out.
Emission allowances in Germany are adminis-
tered by the National Emissions Trading Registry.
Maintaining the central registry falls into the
field of Department E 2 of the Deutsche Emis-
sionshandelsstelle (German Emissions Trading Au-
thority).

Electronic “cadastre”

The registry fulfils a function comparable to that
of an electronic cadastre. Just as a land register
compiles details about when real estate is pur-
chased or sold, the details of certificate-holders
are entered in this register. It provides a record
of which certificates were assigned, between
whom, and when.

For the first trading period, 2005–2007, the
DEHSt issues about 1.5 billion emission al-
lowances in annual tranches, each of one third. A
special online platform has been developed not
only to administer the emission allowances of op-
erators and traders but also to register the trans-
fer of allowances in accordance with EU regula-
tions. The registry provides an electronic plat-
form that enables emission allowances to be ad-
ministered in a paperless form, meeting the high-
est safety demands and ensuring constant avail-
ability for the account-holder. Buyers and sellers
access the registry through the internet portal in
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order to initiate transactions for the transfer of
emission allowances, to check the state of their
accounts and the status of ongoing transactions.

How the registry functions

The operators of the approximately 1,850 installa-
tions of the energy sector and industries involved
in emissions trading receive an account in the
DEHSt registry. This account contains the emis-
sion allowances that they have been granted. In
the course of the trading periods the operators of
the installations as well as any other person can
open additional accounts and can buy and sell al-
lowances. The principle is that any individual or
legal entity may set up an account in the emis-
sions registry, allowing them to hold and trade
allowances.

Following an agreement under private law for
the sale of allowances the vendor makes an entry
in the registry, enabling a transfer to be made
from his account to that of the purchaser. Only
when this entry has been made and the relevant
debit and credit entries have been made in the
accounts is ownership of the allowances trans-
ferred to the purchaser. 

In addition to operator holding accounts the
DEHSt has set up in 2005 so-called person hold-
ings accounts for more than 130 legal entities
and individuals. As a result the German Emis-

sions Trading Registry is used by more traders
than any other registry in Europe. For the entire
trading period 2005–2007 the cost of keeping an
account is a single payment of 200 euros, which
covers all the account expenses and services.

European-wide cooperation has also been posi-
tive. The European central registry CITL is cur-
rently linked with 17 national emissions trading
registries and preparations have already been
made for the trade in emission certificates from
the project-based mechanisms of the Kyoto Proto-
col – Joint Implementation and Clean Develop-
ment Mechanism. Both the national and Euro-
pean-wide transactions affecting German ac-
counts have been conducted securely and
smoothly. By the end of 2005 there had been a
sharp rise in the number and volume of transac-
tions.

Positive balance sheet for the first year

One year after the introduction of European
emissions trading the Federal Environment
Agency has been able to draw positive conclu-
sions about this new instrument for promoting
climate protection. Over 100 million emission al-
lowances have been transferred between March
2005, when the registry was launched, and early
2006. This represents roughly 20 per cent of the
emission allowances issued in Germany in 2005.
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Contacts: 

Dr. Jürgen Landgrebe, Head of Department E 2
juergen.landgrebe@uba.de

Dr. Thomas Schütz, Head of Section E 2.4 “Cen-
tral Registratry”
thomas.schuetz@uba.de 

Christoph Kühleis, Head of Section E 2.3 “Reports,
Reserve Management, National Allocation Plan”
christoph.kuehleis@uba.de 
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Central Administration

The Central Administration is responsible for ad-
ministrative control and services for the Federal
Environment Agency (UBA). These consist of tradi-
tional administrative tasks, personnel, budget, or-
ganisation, real estate, administrative supervision
of research projects, IT services and supervision
of the agency’s business-oriented control and
management instruments. These include cost and
performance accounting (CPR) and combining
technical and resource responsibilities in the spe-
cialist units. 

Additional details about the work of the Central Ad-
ministration can be obtained at: 
http://www.umweltbundesamt.de/uba-info-e/
e-zentral.htm

Budget and permanent positions / Positions

In 2005 the UBA had a total operating budget of
some 123 million euros. Table 13 shows the
amounts allocated to selected areas.

In the 2005 budget the UBA was granted the full
complement of 92.5 (permanent) positions for the
first time for the Division E (German Emissions
Trading Authority, see page 91). In addition the
number of positions and permanent positions
was increased by making use of the arrangement
enabling those nearing retirement to work part-
time, because a substitute (permanent) position

was provided for employees entering the period
of exemption provided under the aforementioned
arrangement. At the same time the Agency was
able to economize by cutting 16 positions.

Training

Under a “National Pact for Training and Specialist
Trainees in Germany” the UBA provides a total of
65 training places in seven different occupations
at four of its locations. In addition to administra-
tive staff, media and information specialists, they
consist of biology and chemistry laboratory assis-
tants, information technology specialists, systems
engineers and electricians specialising in build-
ing services and infrastructural systems. 

Flexible working times at the UBA

Between March and December 2005 all operating
units at the UBA tried out a new working time
model which gave improved flexibility to staff
working times while continuing to ensure that
these units remained fully functional and able to
meet the requirements of their customers. The
period during which staff carry out their day to
day work has been extended (Mondays to Fridays
from 6 a.m. to 9 p.m., Saturdays from 6 a.m. to 1
p.m.). Instead of inflexible, compulsory working
hours for all staff there are clearly defined service

CENTRAL ADMINISTRATION 

Table12: Permanent positions / Positions (budgetary allocation)

Year Total Civil Servants Employees Worker

1998 1,043 476 490 77

1999 1,032 397 556 79

2000 1,015 390 549 76

2001 1,001 387 538 76

2002 1,009.5 390 542.5 77

2003 1,000 393 534 73

2004 1,015.3 400 542,3 73

2005 1,136 410 653.8 72.2



periods (Mondays to Thursdays from 9 a.m. to 4
p.m., Fridays from 9 a.m. to 3.30 p.m.) when all
units can be contacted and are required to be
able to deal with queries. The precise structuring
of these service times and the services provided is
a team process.

A survey conducted at the end of the trial phase
revealed that  

� more than 80 per cent of employees want to
retain the flexible working times,

� over 60 per cent identified positive effects on
the functioning of the work units, the clarity
of work processes, teamwork and individual
responsibility, 

� 50 per cent have become aware of improved
customer satisfaction and

� 80 per cent notice a greater degree of work
satisfaction and motivation as well as im-
proved ways of combining a career and a pri-
vate life.
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Table 13: Budget of the Federal Environment Agency

Target 2004
in 1,000 Euro

Target 2005
in 1,000 Euro

I. Budget of the Federal Environment Agency

I.1 Total expenditure 97,676 85,205

comprising

– Personnel expenditure 51,654 55,457

– Investment expenditure 26,704 10,428

– Costs of scientific publications and documentation 338 355

– Environmental information and documentation system 
(UMPLIS)

2,553 2,247

– Information technology 4,537 4,184

I.2 Services requested by Federal authorities and third parties

– Federal authorities* 1,310 1,172

– EU, others** 2,419 2,723

II. For administration of funds assigned from other sectors

including for

– investments towards pollution abatement 11 24

– Award of research projects (UFOPLAN) 17,530 18,065

– Environmental Specimen Bank 4,193 4,331

– Subsidies for associations, federations, other organisations

– Institutional assistance 1,410 1,821

– Assistance for projects 6,440 5,580

– Environmental publicity 1,170 1,153

– Advice about environmental protection in the
countries of Central and Eastern Europe and in the
Newly Independent States (NIS)

2,129 2,195

– International cooperation 947 897

Sum total of the funds assigned for administration from other sectors 33,830 34,066

* actual expenditure



Initially these flexible working times will remain
in force until the end of 2006 but it is eventually
planned to introduce them on a permanent ba-
sis. 

Administrative project support

The section Z 6 “Administrative Project Support”
allocates the following, in the form of subsidies
or as commissions: 

� research projects under the Environmental Re-
search Plan (UFOPLAN), commissioned by the
Federal Environment Ministry (BMU), 

� other national and international projects fund-
ed by the BMU and 

� reports as part of the statutory enforcement
tasks and commissions for services supported
by UBA budgets. 

In order to assure the success of a specialist proj-
ect it is important to plan and follow its progress
as comprehensively as possible, to examine it
from a technical and administrative viewpoint,
and to incorporate its findings in the Agency’s
services. In 2005 the Section dealt with a total of
566 projects for payment (Table 14), of which 190
were newly awarded, the remainder consisting of
commissions or subsidies that have been ongoing
for several years. 
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Table 14: Projects for which Section Z 6 provided administrative support in 2005

Designation
Expenditure in

millions of euros
Number of projects

Environmental Research Plan (UFOPLAN 2005) 16.27 405

Support for UBA/BMU in fulfilling their tasks by making use of exter-
nal specialist knowledge 1.81 46

International environmental cooperation 0.41 20

Operating the National Environmental Samples Bank (UPB) 4 7

Advice on environmental protection for the countries of Central and
Eastern Europe and the Newly Independent States 2.2 51

Operation of a network of stations for monitoring cross-border atmos-
pheric pollution 0.75 15

Institutional assistance

– Deutscher Arbeitsring für Lärmbekämpfung (German Noise Abate-
ment Organisation)

– Verein Deutscher Ingenieure (Kommission Reinhaltung der Luft)
[German Engineers’ Assn. – Air Purity Commission] 1.37 2

– Support for the standardization activities of the standards organisa-
tion Deutsches Institut für Normung (DIN)

– Support for the activities for assessing chemicals requiring regula-
tion

– Support for efforts to ensure the inclusion of environmental protec-
tion aspects in industrial standards    2.72 15

Other projects

– UNEP course „Environmental Management for Developing
Countries“

– Programme of the Climate Technology Initiative (CTI)
– Measures for implementing the Law for Protection against Aircraft

Noise
– Support for membership of UBA/BMU in various associations and fe-

derations (17 in all)
– Centrally based advanced training for specialists and executives 0.84 5
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Combining specialist responsibilities with
the responsibility for resources

The UBA is endeavouring to combine technical
responsibility with the responsibility for re-
sources, and to make performance and costs
more transparent. For this purpose three main
components, supported by data processing, have
already been implemented: 

� Cost and performance accounting (CPR),

� procedures for recording working times using
an electronic budgetary management system,
and absorption costing supported by vouchers, 

� fee management for the Division E (German
Emissions Trading Authority)

In future, as part of the work of product plan-
ning and medium-term capacity planning, the
Central Administration will supply the Agency’s
decision-makers (those with responsibility for cost
centres and products) with data that will provide
them with a substantially improved basis for the
planning and control of services. 

During the course of 2006 the UBA will be draw-
ing up a product budget as the basis for cost cen-
tre and costing unit (products) budgeting. In the
future the calculation of charges and remunera-
tion will become an increasingly important as-
pect in the financing of services at the UBA too.
The CPR will provide the data required for this

process. Decision-making processes will have to
be adapted to cope with the growing diversity
and complexity of the tasks. The controlling in-
troduced in 2005 represents a significant step in
this direction. It is intended to support the divi-
sional management and encourage the decentral-
isation of technical and resource responsibilities.

The Federal Environment Agency in Dessau

On 2 May 2005 the Federal Environment Agency
(UBA) began work at its new headquarters in
Dessau. Of the 1,300 employees in the country as
a whole, more than 750 moved into offices in the
newly constructed building in the historic
„Gasviertel“ area of the city. Where industrial
buildings formerly lined the railway tracks an
elongated, four storey building has been con-
structed as a successful example of contemporary
architecture. The decision to move the headquar-
ters of the Agency from Berlin to a another city,
the home of the Bauhaus, 120 kilometres away,
can be traced back to a decision in 1992 by the
Federalism Committee of the Bundestag, the low-
er house of the German parliament, to relocate
some federal authorities to the former East Ger-
man states. For the Agency and its staff this rep-
resented a significant turning point and a major
challenge. 

The logistical tasks were dealt with very rapidly
and within seven days the workplaces of the 750
staff, together with all the associated infrastruc-

Making its mark: the new headquarters building is an outstanding example of ecological construction.
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ture, were transferred to Dessau from two sites in
Berlin, without significantly affecting the operat-
ing capabilities of the Agency. However, more
time was needed for staff to acquaint themselves
with the new building, and to learn about some
of its technical and structural constraints and as-
sociated architectural changes in the concept of
the offices. Although initially something of a con-
struction site, after a few days the situation large-
ly reverted to normal, although some defects still
remained. The UBA is monitoring the situation in
order to obtain evidence about the efficiency of
the sustainable, ecological building work that has
been undertaken.

An example of ecological construction with
outstanding aesthetic qualities

The architects Louisa Hutton and Matthias Sauer-
bruch have designed a building with many
curves and a façade of timber, steel and glass, en-
closing an atrium. Apart from the unusual flow-
ing lines of the building the use of many differ-
ent colours is a distinguishing feature. In be-
tween the wood panelling the colourful glass
panels in various shades of green, red and blue
fill in the spaces between the windows to create
an expanse of mosaics. 

This new administrative building is not only strik-
ing in an aesthetic sense but also sets new stan-
dards for environmental and economical con-
struction. The UBA has always emphasised the ad-

vantages of ecological construction and strongly
favours environmentally friendly and healthy
working and living areas. It was therefore a mat-
ter of its own credibility in seeking to meet these
demands with its own new building. The glass-
roofed atrium is the “green heart” of the Agency
as well as serving as a heat buffer. Heat loss from
the outward-facing rooms is minimised by the
use of a newly developed, highly insulating wood
and glass façade. Renewable energy – solar pan-
els for cooling, photovoltaics and a heat exchang-
er in the soil, providing preliminary heating of
the ambient air in winter and cooling it in the
summer – help to achieve energy consumption
levels 40 per cent lower than those specified by
the relevant legislation. 

Now that the building has been in use for a year
the results are plain to see: at 73 kilowatt hours
(kWH) per square metre annually the total elec-
tricity and heating requirements are some 48 per
cent lower than those of comparable new build-
ings. Compared with refurbished older buildings
the UBA is currently achieving energy savings of
63 per cent. The UBA supports the introduction
of the energy pass, as prescribed by the European
directive 2002/91/EC for improving the overall en-
ergy efficiency of buildings. It is participating in
the field trials being conducted by the Deutsche
Energie-Agentur (Dena) and in May 2006 it re-
ceived an energy pass which, in a similar form,
will be binding for all new and existing buildings
in future [93]. 

The atrium, a roofed and planted inner courtyard, forms the green heart of the Agency.
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To settle in Dessau or commute?

For most of the 750 staff the move from the
banks of the River Spree to those of the Mulde
confronted them with a major decision: whether
to base their lives in the Dessau region or to com-
mute. As expected, a large proportion of them
commute daily or weekly by rail, others by car.
By now some 30 per cent of the staff are resident
in Dessau, including those from the region who
have since joined the Agency. For this reason and
in particular because of the large volume of visi-
tors, including those on business, the quality of
the rail services connecting Dessau with the in-
tercity rail network is vital. However, these con-
nections have been deteriorating for several
years. By 2007 there will be only one direct IC
(express) service between Berlin and Dessau. It is
essential that the UBA can be easily reached by
environmentally friendly forms of transport if the
Agency is to effectively accomplish its many dif-
ferent tasks at home and abroad. The deteriora-
tion in the rail connection is a threat to the levels
of efficiency that have been achieved so far. 

The Agency’s new headquarters in Dessau are still
attracting a great deal of interest. During the
past 12 months over 20,000 people from Ger-
many and abroad, including many building ex-
perts, have visited in order to learn more about

this ecological and architectural concept [94].
Many trade publications specialising in architec-
ture and construction have also reported on the
building. On 8 December 2005 the achievements
of the architects and officials responsible for the
management of the project were acknowledged
by the organisers of the German Architectural
Prize, which has helped to give ecologically based
construction a stronger presence in everyday
building practice, which was one of the main ob-
jectives of this project.

Responsibility for the text: 

Gerd Schablitzki, Head of Section Z 5 “Construc-
tion and Technology” 
gerd.schablitzki@uba.de 

Sources:

[93] The energy pass for the UBA headquarters in
Dessau is available as a PDF document at:
http://www.umweltbundesamt.de/dessau/
energieausweis.pdf

Additional details about guided tours can be
found on the internet at: 
http://www.umweltbundesamt.de/uba-info/
besucher/index.htm
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In the entrance area the auditorium emerges like a rock from the filigree of steel and glass forming the face of the building.
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To be truly effective, the work of environmental
protection needs majority support and committed
citizens, for which a well-founded environmental
awareness is essential. This does not just happen.
“Because we want environmental protection to
remain an important concern we have to in-
crease our efforts at communication”, insists Prof.
Dr. Andreas Troge, President of the Federal Envi-
ronment Agency (UBA). Environmental issues
have to compete with everyday political themes
such as the economic situation, the labour mar-
ket and social policy. The public will only consid-
er such information to be important if it res-
onates with their own personal experience as
well as offering them specific benefits. 

Protecting people and the environment, ex-
plaining connections

In its public relations work the UBA aims to en-
sure that as many people as possible are not ac-
quainted with the facts but can also play an ac-
tive part. This is the task of Section I 1.3 “Environ-
mental Information, Central Answering Service”.
The information that it provides ranges from ad-
vice on reducing electricity consumption in the
home to the ways in which the environment can
affect our health, as well as such complex issues
as climate protection. 

On the subject of reducing electricity consump-
tion: each year electrical appliances left in no-
load mode, e.g. stand-by, cost German households
and bureaus some four billion euros. Among oth-
er reasons this is because many televisions, video
recorders and stereos cannot be turned off com-
pletely, and when left in no-load mode they con-
tinue to consume electricity. This unexploited po-
tential for conserving energy can make a signifi-
cant contribution to climate protection and to
protecting resources, as well as helping to cut
costs in the home. The UBA is one of the initia-
tors of a campaign entitled “No-Energy“, which
calls on people to “turn off, conserve energy, pro-
tect the climate”. In 2005 the UBA succeeded in
attracting some heavyweight partners to help
with this campaign: the chain of builders’ mer-
chants OBI and the National Electricians’ Associa-

tion. Both of them are valuable allies and are as-
sisting the UBA in its work of informing the pub-
lic. For example, on payment of a deposit, they
will loan so-called energy cost monitors to detect
losses due to equipment being left in no-load
mode in homes and offices. The message is get-
ting through, as the thousands of enquiries re-
ceived by the UBA and the “No-Energy” cam-
paign confirm. An increasing number of people
are taking up this offer in order to find out just
where electricity is being wasted in the home.

Environmental pollution can take the form of
contaminants in the air or in products, as well as
noise and radiation, all of which can seriously af-
fect our well-being and health. So environmental
protection that sets exacting standards is also
good health care. Efforts in both of these areas
frequently pursue the same objectives and call for
common strategies. “Environment and Heath” is
therefore an interdisciplinary task affecting many
different areas of work, including those of the
UBA. The main objectives of the “Action Pro-
gramme Environment and Health” (APUG) initiat-
ed by the German government are: to provide
the public with better information about health
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PRESS AND PUBLIC RELATIONS WORK

Seeking out the secret electricity-wasters: the energy cost
monitor is plugged in between the wall socket and the appli-
ance to be investigated and indicates the consumption.
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risks and environmental influences, and to im-
prove risk management and collaboration in the
areas of health and the environment at both a
national and an international level. In addition to
the UBA three other higher federal authorities
are also involved in implementing this plan of ac-
tion. 

In 2005 the UBA published a wide range of infor-
mation on health topics. The publications includ-
ed titles such as “Umwelt und Gesundheit in
Deutschland – Beispiele aus dem täglichen
Leben” (The environment and health in Germany
– Examples from everyday life), “Gesünder
Wohnen – aber wie? Praktische Tipps für den All-
tag” (Healthier living – but how? practical, every-
day advice) and “Kinder, Kinder! Was hat die
Umwelt mit der Gesundheit zu tun?“ (Children,
children! What does the environment have to do
with health?).

The internet has now become established as the
fourth mass medium, along with print, television
and radio. This development presents new chal-
lenges for communicating environmental ideas
but also offers many opportunities. Communica-
tion using online media is faster, the required
target groups can be addressed with greater pre-
cision and in many more ways, the means avail-
able are interactive, and with the new communi-
cation channels a wider range of instruments is
also available. The UBA is making the most of the
available opportunities with its website
www.umweltbundesamt.de, with a growing
range of services and facilities. These are meeting

with an increasing response and attracted
2,613,168 hits in 2005. Most of these were record-
ed by the sections devoted to “Altlasten” (Existing
waste), “Gewässerschutz” (Water and Water Pro-
tection), “Bodenschutz“ (Soil and Contaminated
Sites), “Wassergefährdende Stoffe“ (Water-haz-
ardous substances) and “Verkehr“ (Transport) –
followed by “Lösemittelarme Produkte“ (Products
with reduced solvents), “Umweltmedizinischer In-
formationsdienst“ (Environmental Medicine Infor-
mation Service) and “Raumbezogene Umweltpla-
nung“ (Environment and Spatial Planning). PDF
documents of various sizes have been down-
loaded 800,000 times from the UBA web pages.

The UBA continues to receive a vast number of
enquiries. In 2005 a total of 103,743 enquiries
and orders for brochures and other informational
material were received. 12,773 members of the
public came for personal meetings and to learn
about the range of information available from
the Agency. 
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Special Environmental Library

The new main location of the specialized Envi-
ronmental Library was opened to the public in
September 2005. A former factory building,
now listed, and another building connecting it
to the office building, are used to house more
than 300,000 books and other media such as
periodicals, microfiches and slides. 

With over 5,000 visitors within the first three
months after its opening this library soon be-
came a magnet, especially for pupils and stu-
dents. It provides up-to-date information and
an extensive range of literature for the agen-
cy’s staff as well as for the public, from general
publications with relevance to the environ-
ment to technical literature. An interlending
service enables its books and publications to be
borrowed by readers outside Germany too.
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Using various media the UBA can provide information for just
about every age group and target group.
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Now in Dessau: the UBA Press Office

Following a brief decline media interest in infor-
mation about environmental protection has
again increased: last year the press office dealt
with 3,327 enquiries from the media (2004:
3,138) and arranged 328 interviews with various
agency experts (2004: 238). Journalists from Ger-
many and abroad, numerous associations and
other institutions continue to make good use of
the press work conducted by the UBA, despite the
fact that the agency reduced the number of its
press releases to 77 in 2005 (2004: 122). This de-
crease was mainly due to the fact that much of
the specialist information is now available in the
free electronic newsletter “UBA aktuell. Informa-
tionen aus dem Umweltbundesamt”. The newslet-
ter was launched in 2004 with two issues, in
2005 there were five, and it is now firmly estab-
lished as an addition to the press office’s range of
services. It is regularly used by more than 4,700
subscribers, especially from the private sector, as
well as public sector authorities, research estab-
lishments and industry. 

Following the move to Dessau the press office has
been able to expand its links with the media and
journalists and has also made many new contacts
in the region. In 2005 press releases in German
were accessed 210,802 times by the media and by
members of the public with a particular interest
in environmental issues, while the equivalent fig-
ure for English-language releases was about
42,000. In addition the PDF version of the UBA
annual report for 2004 was accessed 192,564
times, the background papers on specialized sub-
jects such as climate protection, clean air, trans-
port or the environment and health were ac-
cessed a further 181,392 times, with some 28,000
alone for the background paper on the subject of
fine dust.

The media topic for 2005 was fine dust: How
high are local pollution levels? Where does fine
dust come from, and how? What regions are par-
ticularly badly affected and why? What can the
state, municipalities or companies do in order to
reduce pollution by hazardous fine dust? Journal-
ists from every branch of the media dealt with
these and similar questions throughout the year.

Another topic to attract a great deal of attention
was that of hygiene in enclosed spaces, especially
the issues of healthy living and working condi-
tions. The UBA Press Office received numerous
queries about ways of dealing with damaging
fungal moulds in the home and about various as-
pects of organic farming/renewal, as well as
about low-emission construction and renovation
products such as paints and lacquers, carpets and
carpet adhesives. Many enquiries were also re-
ceived about the use of energy-efficient heating
and solar systems. 2005 was also the first year of
emissions trading. Agency experts explained to
the press how this innovative instrument for cli-
mate protection functions.

Dialogue between science and the region

Many events were organised in 2005 by the Pre-
sidium, supported by the Technical Units of the
UBA, and attracted a great deal of interest. The
highlight was the Party for the People on 11 May
2005 to mark the relocation to Dessau. During
the official ceremony the Federal Construction
Minister at the time, Dr. Manfred Stolpe, officially
handed the building over to its new occupants,
the UBA. An estimated 8,000 to 10,000 visitors
came to learn all about the new offices and the
Agency’s work, and stayed until late in the
evening. The city of Dessau and the Land of Sax-
ony-Anhalt were also represented at the Party for
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The library has smaller branches at other UBA
locations in Berlin, Bad Elster and Langen. 

Various reading areas, balconies and booths
provide plenty of space for quiet study or in-
tensive group work. Special events are organi-
sed for schools in the region as part of the li-
brary’s efforts to also alert children and young
people to environmental issues. Various picture
books for children and literature for young pe-
ople, all dealing with environmental subjects,
are intended to spark interest in the younger
generation and provide an appropriate intro-
duction to the environmental subjects for va-
rious different age groups. 

Here at the UBA library children can learn how our
everyday lives affect the environment. 
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the People. The programme was rounded off by
plenty of music and dancing, a fashion show and
numerous information stands.

Back in 2001 the UBA, together with the nature
conservation organisation Bund für Umwelt und
Naturschutz Deutschland (BUND) and Karstadt
GmbH, provided advice about an environmental-
ly correct approach to starting school with the
campaign ”Clemens Clever – the hedgehog with
the eco-symbol”. A brochure and the website
http://www.clemens-clever.de/ have been pre-
pared to assist children, parents and teachers in
learning more about environmental protection at
home and in the school. Last autumn 35,000
pupils participated in the “Clemens Clever” paint-
ing competition, intended to encourage an eco-
logical start to schooling, and providing the eco-
hedgehog with a new and colourful outfit.

When it relocated the UBA established a new tra-
dition by initiating the “Dessau Discussions”,
which are now being continued in an informal
way with papers by prominent figures on envi-
ronmental issues. They are intended not only for
staff of the Agency, and these open events are
now attracting growing interest among the popu-
lation of Dessau and the surrounding region. The
Agency holds “open days” to promote a dialogue
between science and the region.

In October 2005 the head of Deutsche Bahn,
Hartmut Mehdorn, presented his vision of the fu-
ture of the railways at a very well attended dis-
cussion. During the meeting he addressed a num-
ber of critical questions: the many visitors from
the city, the region and the Agency wanted to
know whether rail travel would become more ex-
pensive or cheaper in the future, how the rail-
ways intend to attract more passengers and more
freight onto the rails, and the future prospects
for rail services to and from Dessau. In November
the Director of the economic institute Deutsches
Institut für Wirtschaft, Prof. Dr. Michael Hüther,
explained the prospects for environmental policy
at the start of the 21st century from his organisa-
tion’s point of view. At the beginning of 2006 the
UBA continued this series with a paper entitled
“Learning from Nature” by the recipient of the
German Environmental Award for 2005, Prof. Dr.
Berndt Heydemann. What will be environment
be like in ten years time? The UBA used this slo-
gan for its conference on 22 July 2005 to mark
the 75th birthday of its founding president, Prof.
Dr. Heinrich Freiherr von Lersner. Werner
Schenkel, former divisional director at the UBA,
chaired the discussions, which were attended by
some 100 guests from science and politics.
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Official opening: The UBA’s move to Dessau was rounded off by a Party for the People which attract several thousand visitors.
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Art and the environment

The UBA continued its series of events entitled
“Art and the Environment”, which have been
taking place for more than twenty years, with
two exhibitions at its new headquarters in Des-
sau. “Constellations” was the title of the pro-
ject by the internationally renowned perfor-
mance artist Regina Frank, inspired by the re-
location of the UBA. Together with members
of the Agency’s staff she marked the move by
creating a kind of ritual that took as its subject
matter the connections between tradition and
a new beginning, and between departure and
arrival. 

Staff selected objects from their Berlin office
that they wanted to accompany them to their
new place of work as reminders, lucky charms
or “friendly spirits”. Frank photographed and
classified these objects and, using the “Konstel-
lationen” website, created virtual networks bet-
ween colleagues who had chosen items that
were similar, related or the same. The installa-
tion went on show at the UBA opening cele-
brations. To accompany this presentation Regi-
na Frank displayed blow-ups of the staff and of
the objects, and used her performance to focus
on the Agency’s internal and external relations
in the form of processes that constantly requi-
re new stimuli. 

The well-attended exhibition “RE-Art One – Art
in the context of waste and recycling” took pla-
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ce from November 2005 to January 2006. Over
fifty artists from nine countries used bottle,
tins, ashes, scrap, paper, plastics, old books,
textiles, shoes and even hair in their work. This
transformation of used items to create art
works was intended to encourage people to re-
flect on the utility and intrinsic value of every-
day objects, and to take a critical look at pat-
terns of consumption and disposal by individu-
als and society as a whole. Curated by the Hei-
delberg artist Samuel J. Fleiner, this exhibition
was chosen by Unesco as the official contribu-
tion to the UN World Decade “Education for
Sustainable Development”, and subsequently
went on show in Nairobi.
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Dr. Thomas Holzmann, Vice President of the Federal Environment Agency (front right), opens the exhibition “RE-Art One”. 

The transformation of used, everyday items into works of
art – one of the exhibits. 



FEDERAL ENVIRONMENT AGENCY

ANNUAL REPORT 2005

Contact:
Umweltbundesamt
Wörlitzer Platz 1
06844 Dessau
Telephone: +49(0)340/21 03-0
E-Mail: info@umweltbundesamt.de
Internet: www.umweltbundesamt.de

The Federal Environment Agency’s Berlin offices on Bismarckplatz and
the regional office at Langen (Hessen) have been registered as partici-
pants in the European eco-management audit system EMAS and have at
their disposal an environmental management system which has been
granted ISO 14001 certification. 
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