





Consistent with the UN Conference on Sustainable
Development in Rio de Janeiro, 2012 is dedicated to
the “Green Economy”. A green economy requires
products, production processes and services that
help us organise economic development within
ecological guidelines thus ensuring that climate,
air, water, soil and biodiversity are not burdened
beyond their limits. 20 years after the Earth Sum-
mit in Rio, this is not a U-turn, but a much-needed
specification of the concept of sustainable develop-
ment. Especially in the rich countries of the North,
and increasingly in parts of the rapidly emerging
economies, a debate is needed on life styles and on
the issue of what constitutes wealth. It is clear that
the previously dominant production methods as-

sociated with high greenhouse gas emissions and
resource consumption have brought the world to
the brink of ecological collapse which undermines
the foundations of our prosperity. Therefore, we
urgently need the transition to environmentally
friendly, low-carbon and resource-efficient econo-
mies.

Environmental protection — often vilified as a cost
driver and growth brakeman - has the potential
to become a wealth driver of modern economies.
The figures already prove this: in Germany, about
two million people are employed in the environ-
mental sector. In the field of renewable energy
alone, there are a good 370,000 jobs in Germany
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today, whose number even further increased dur-
ing the financial crisis. The climate protection tar-
get of forty percent reduction in greenhouse gases
by 2020 set by the Federal Government can create
another 630,000 jobs. The increase in material ef-
ficiency also has a huge potential for employment:
up to 700,000 jobs can be created by 2030 by con-
sistently implementing all material saving poten-
tials in the manufacturing sector. Conventional
environmental protection industries such as recy-
cling and waste water treatment also continue to
contribute to economic development and employ-
ment. Although their relative proportion will de-
cline compared to the contributions of the climate
and natural resource protection industry, they will
remain very important.

The lead markets of the future are also becoming
increasingly “green” globally. The world market
volume on the green markets is estimated at 3.1
billion euros by 2020 and will thus more than dou-
ble compared to 2007. Waste and water manage-
ment will see a growing demand in many coun-
tries, and energy efficiency, renewable energy and
resource productivity will continue to gain in im-
portance both in industrialised countries and in
emerging and developing countries. Germany has
a leading position in many of these markets. The
German share of world market for environmental
goods is nearly 16 percent. The value of environ-
mental goods production in Germany is around
60 billion euros. Given positive framework condi-
tions — for example for research and development
in climate and resource protection —, Germany can
maintain and even expand its excellent position
on the world market.

The transition to a green economy is not just a con-
cept for industrialised countries such as Germany.
The economic implications of a gradual transition
to nature-friendly, energy- and resource-efficient
and low-carbon industrial practices have been stud-
ied in a comprehensive study of the United Nations
Environment Programme. The results suggest that
an investment of two percent of global gross domes-
tic product in environmentally friendly industrial
practices by 2050 may lead to a 16-percent increase
in global gross domestic product. The number of
jobs in the energy sector in 2050 worldwide would
be 20 percent higher than in the comparative sce-
nario. At the same time, climate protection targets
would be achieved and environmental and health
costs markedly reduced. In the waste sector, jobs
would be 10 percent higher compared to a develop-
ment without green investment, and the quality of
jobs in this sector would increase. Reduced global
deforestation and a reduction of over-fishing would
also be beneficial strategies in the long term, par-
ticularly for developing countries that are especially
dependent on these sectors.

The orientation of economic development towards
the objectives of a green economy is also being
promoted in other countries. This enhances inter-
national competition in the green future markets.
Leading market positions of certain countries are
therefore not self-evident, they must be reasserted
time and again. This creates a dynamic that is a
basic driver for these young markets. China, for ex-
ample, has now become the world‘s largest photo-
voltaic manufacturer with a global market share of
almost 50 percent. Occasionally, it has been criti-
cised in public debates that this development has
also been supported by the German Renewable
Energy Sources Act (EEG) and hence the German
consumers financing its costs have promoted the
production not only in Germany but also in other
countries. This view overlooks the fact that the in-
ternational competition has had a significant role
in ensuring a much faster cost reduction in the
photovoltaic industry than was considered possible
a few years ago. While the system costs for a roof-
top facility exceeded 4,000 euros per kilowattpeak
(kWp) in 2008, they are now less than 2,000 euros
per KWp. The highest electricity costs in photovol-
taics, namely those of small rooftop systems, are
today or will be by 2013 at the latest, lower than
the average prices for household electricity.

As well as providing positive incentives for the mar-
ket penetration of environmentally friendly tech-
nologies, the transition to a green economy also
includes the need to reduce economic disincen-
tives, particularly by environmentally counterpro-
ductive subsidies. Such environmentally harmful
subsidies amounted to 48 billion euros in Germany
in 2008. A part of these government grants may be
abolished and some subsidies require an ecologi-
cal re-orientation. The allowances in energy tax for
energy-intensive companies for example, are justi-
fied only in so far as these companies are actually
engaged in international competition and the tax
allowances help prevent an environmentally unde-
sirable exodus of companies. However, energy tax
subsidies should be cancelled for companies that
operate solely or predominantly in the domestic
market. This would significantly increase the eco-
nomic incentives for energy efficiency and energy
savings.

For the future, it is necessary that more traditional
markets be “greenified”. The chemical industry is
a good example. For Germany, it is an important
industry, which has strong international competi-
tion, and this is why it is important to make it a
driver for the green economy. Back in 2002, the
World Summit on Sustainable Development in Jo-
hannesburg formulated the goal that the safe man-
agement of chemicals should be ensured globally
throughout their lifecycle and their environmental
impact minimised.
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Wholesome soil, food, drinking water, clean air or climate regu-
lation: the services of nature are often considered as a matter of
course, their economic value usually plays no role in conventional
economic analyses. However, nature’s services secure the livelihood
of many people, especially in developing countries. The economist
Pavan Sukhdev explains in an interview why sustainable develop-
ment is not possible without a valorisation of ecosystem services.

Mr Sukhdev, the 2008 financial and economic crisis was
a result of the fact that many people, chiefly in the USA,
were given subprime mortgages by banks to buy houses
which they could not afford. Chancellor Angela Merkel has
said that the financial crisis and the environmental crisis
are both a result of the same problems. What is your view?

Well, both problems happened because of flawed
valuations and mis-allocation of capital. Financial
Capital was mis-allocated massively leading up to
2008 due to too much liquidity pumped into the
banking system, the usual pursuit of assets offer-
ing high yields despite the high credit rating, and
then the greed of securitisation specialists devis-
ing structured assets with a high yield which also
contained high-risk investments, e.g. bad proper-
ty credits, and the mistake of investors believing
these market valuations. The environmental cri-
sis — both in climate and biodiversity — is a mas-
sive mis-allocation of Natural Capital. We care-
lessly convert Natural Capital (such as rainforests)
into cash (thinking only of more land for cattle,
more timber, more mines, etc. through cleared
woodland) whereas we should first be calculating

the value of lost forest ecosystem services such as
the rainfall cycle, natural pollination, flood pre-
vention, drought control, and so many other valu-
able services which we have simply not yet valued.
So in that sense Chancellor Merkel is right: even
though the two crises look very different, they can
be traced back to common causes: wrong valua-
tions, leading to mis-allocation of capital.

Which crisis poses a greater danger to society today and
to future generations? The financial crisis or the environ-
mental crisis?

Definitely the environmental crisis! | should say
“crises” because there are many environmental
crises: climate change, loss of biodiversity, over-
fishing and acidification of the oceans, increas-
ing freshwater shortages in certain regions... the
list goes on. | say this because unlike the financial
crises from which you can escape by using public
money to “bail out” collapsing banks, you cannot
“bail out” an ecosystem that has crossed critical
thresholds, nor “bail out” an overheated biosphere
from the damage caused by climate change. Our



environmental crises pose a survival challenge in
the most fundamental ways, both to our genera-
tion and to generations to come.

In your study published in 2008, you assessed the econom-
ic value of services which nature provides, for example the
value of clean water or the value of the capacity of forests
to capture carbon dioxide. What were your key findings?

We pulled together various old estimates and some
new ones to show that the global economic costs of
biodiversity loss and ecosystem degradation were
in the trillions of dollars. That was our TEEB In-
terim Report in 2008. But just calculating “global”
costs is not going to solve the problem: there is
no “global” government who owns the problem!
We had to devise economically justifiable solutions
that work at the “country” level or even “local” lev-
el. That is what we did in our four TEEB final re-
ports, published at the UN CBD “COP-10" meeting
at Nagoya, Japan. We showed different strategies
and tools which visualised nature’s economic value
because this value is often ignored in political and
economic decision-making processes.

What benefits would a “price-tag on nature" bring?

Firstly, it is wrong to think that TEEB is anything
as simple as “putting a price-tag on nature” as if
the whole biosphere is some commodity that you
can pick up from a local supermarket: toothpaste,
milk, eggs, Nature! Not at all! TEEB is about valu-
ing Nature and that does not mean any simplistic,
reductionist, neo-classical notion of privatising the
multi-dimensional web of life into a single-dimen-
sional marketable commodity! TEEB is about main-
streaming the non-market, estimated, value of eco-
system services into the realm of public policy, into
local administration, into business strategy, into
consumer behaviour. TEEB reports describe how
this can be done by always recognising, sometimes
demonstrating, and sometimes (more rarely) cap-
turing the value of nature in the form of payments
for ecosystem services. When we do so, we usually
find that conservation comes out as a better choice
than conversion and TEEB’s final reports have over
a hundred examples of this around the world.

What does the loss of nature's capital actually mean -
above all for people in developing and emerging countries?

It was a key finding of TEEB that nature’s servic-
es are economically very important for the rural
poor. Our studies of some large developing coun-
tries (Brazil, India and Indonesia) found that eco-
system services consumed by poor households
were a large component of the household income
of poor rural households — various estimates are
between 50% and 90%. So if you want a secure,
viable and sustainable development strategy, you
need to respect what nature already provides for
free, and conserve nature locally. Biodiversity is
not just a luxury for the rich, it is also a necessity

and a safety-net for the poor. Maintaining and con-
serving ecological infrastructure adds to soil fertil-
ity, freshwater availability, pest control, crop polli-
nation, etc. — many benefits which add to farming
yields in the developing world. That is why TEEB
says that ecological infrastructure is sustainable
development’s biggest asset.

The concept of a Green Economy will play a key role in the
upcoming Rio plus 20 Conference: Can it be applied equally
to industrialised countries, emerging economies and de-
veloping countries or are there differences?

“Green Economy” is a journey towards improved
well-being, improved social equity and reduced
poverty, lower ecological scarcities and environ-
mental risks — and these four features are found
at very different levels, from the developed to the
developing world. In other words, the challenge of
greening the economy is different in different stag-
es of development. In the industrialised world, it is
about reducing the per-capita ecological footprint,
which is two to five times higher than a manage-
able level within the earth’s capacity to generate
resources renewably. This means large changes in
consumption patterns, significant increases in en-
ergy and materials efficiency, and a gradual transi-
tion to clean energy.

In the developing world, it is much more about
“green” development, by investing in green eco-
nomic models in the first place. Better health and
education are essential. At the same time, aim-
ing for improved freshwater availability and san-
itation, higher agricultural productivity in small
farms, reduced deforestation, better managed fish-
eries, improved availability of electricity, etc., are
all aspects of “greening” the economies of the de-
veloping world, and much progress is already be-
ing made in that direction.

PAVAN SUKHDEV is head of the Department “Global
Markets” of Deutsche Bank India. From 2008 to 2010,
he headed the study “The Economics of Ecosystems
and Biodiversity” (TEEB) for the German Federal
Government and the European Commission.
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A NEW MODEL FOR ECONOMIC DEVELOPMENT

Economic growth, as we know it, is not sustainable. Scarce
resources and the fight against climate change will shape the
international competition and tomorrow's markets. A green
economy that efficiently uses energy and raw materials will
provide benefits both for industrial countries as well as
developing and emerging countries. Ecological modernisation
of the economy will produce innovation and create new jobs.





























































providers of services prefer proven but inefficient
solutions. Sometimes the lack of information is per-
ceived as “risk”. Therefore, the price of energy-sav-
ing products may be high because of small produc-
tion numbers.

Lack of control: In the case of existing regulato-
ry requirements the lack of controls can also be a
barrier. Thus, at present only a few home builders
actually implement the provisions of the Energy
Saving Ordinance because the relevant state au-
thorities often exert inadequate control.

BRINGING TRAFFIC ONTO A SUSTAINABLE COURSE

The implementation of the transformation of the
energy system in transport is based on three strat-
egies: influencing the need for traffic and short-
ening the distances (traffic avoidance), shifting
transport to more environmentally friendly modes
of transport and third, reducing the specific emis-
sions of vehicles by higher efficiency and the use
of alternative fuels and engines. UBA has summa-
rised measures for all three areas in its report “CO,-
Emissionsminderung im Verkehr in Deutschland”
(CO, emission reduction from transport in Germa-
ny) [28].

Freight transport is the problem child of the trans-
formation of the energy system in the transport
sector which is forecasted to continue to grow
strongly. UBA has developed a ,,Strategie fUr einen
nachhaltigen Guterverkehr (Strategy for sustaina-
ble freight transport) [29]. The Federal Government
must extend the rail network to bring more freight
onto the ecologically beneficial railways. The rail

Sustainably mobile

freight transport can be doubled by an investment
programme of a comparatively reasonable eleven
billion euros by 2030 [30]. In addition, the propor-
tion of renewable energies in traction power must
be further increased.

The prerequisite for avoiding the movement of
people is a change in settlement and transport
planning which could reverse the current trend to-
wards longer and longer distances. The key con-
cept ,,Stadt und Region der kurzen Wege* (City and
region of short distances) provides recommenda-
tions for action [31]. The remaining traffic should
be relocated to more environmentally friendly
(and efficiently built) attractive public transport as
well as cycling and walking networks. About half
of all car journeys are within a distance that can
be covered comfortably by bike or on foot [32]. Car
sharing can also make a contribution and break
the dominance of the private car in passenger
transport along the lines of “using a car instead of
possessing one.”
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As part of the Environmental Innovation Programme of the Federal Environment Ministry, UBA
supervises investment pilot projects. They serve many other companies, municipalities and or-
ganisations providing an example of the practical application of the latest technologies. The Fed-
eral Government has a substantial interest in supporting these solutions to meet the necessary
technical and economical but environmentally positive changes. For example, following are two
examples of projects in the field of renewable energies:

The heatpipe reformer of agnion Technologies
GmbH gasifies solid biomass according to a new
process in which the combustion chamber is sepa-
rated from the gasification chamber. The heat
required for gasification is transported through
heat pipes from the combustion chamber in the
gasification chamber. This produces a fuel gas
which, in a gas engine with an overall efficiency of
80 percent, generates heat with an efficiency of 50 percent and electricity with a very high efficiency
of 30 percent. With its thermal power of about 1 MW and a consumption of 3,000 tonnes of biomass per
year, this plant is well suited for urban district heating systems.

When using biogas in CHP plants, the heat pro-
duced frequently cannot be used (for example in
waste treatment or agriculture). The newly
developed latent heat storage of the Dortmund
LaTherm company is installed in a standard con-
tainer and can accommodate 2,500 kWh of heat,
which corresponds to a calorific value of 250
cubic metres (m?) of natural gas. The container
is delivered to a customer where the heat is
released at very little loss of about one-tenth
of a percent per day. For a transport distance of 7.5 kilometres, diesel consumption is 3.3 percent of
the energy content of the storage at most. The storage is loaded with waste heat from the Dortmund
North waste incinerator which is used to heat a swimming pool. This avoids the combustion of 33,000
m? of natural gas and the emission of 77 tonnes of carbon dioxide per year.

In addition to these innovative individual projects, there are a growing number of municipalities and
regions which intend to switch their energy solely to renewable energy. Small communities can easily im-
plement those decisions due to local self-administration: their decision paths are short and there is close
contact with citizens. In addition to climate protection or limited fossil resources, the expectation of
higher regional added value also serves as a motivation. The money saved from the “imported energy”
can be invested locally. The 100 % Renewable Energy Regions" comprise about 27 percent of Germany's
land area, on which about 22 percent of the population are living. UBA is working on these activities
among others as part of an annual nationwide municipal congress on renewable energies.
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To reduce barriers and create incentives and ba-
sic conditions, the instruments shown below are
of particular importance. To facilitate rapid and
sustainable development of the energy system, the
Federal Government decided various legislative
changes in the context of Energy Policy 2011. Oth-
er changes are needed in the energy law and other
legal areas which contribute directly and indirect-
ly to the transformation of the energy system.

ECODESIGN DIRECTIVE AND ENERGY EFFICIENCY ACT

UBA recommends that the Ecodesign Directive
and the Energy Labelling Directive should be fur-
ther developed as instruments for implement-
ing the “EU Top Runner Approach” to promote
the spread of energy-efficient products even fur-
ther. This includes challenging and dynamically
enhanced efficiency standards for electric-powered
and energy consumption-related products that are
oriented towards the best available technology as
a target value. Energy labelling must be clear and
user-friendly and regularly adapted to technical
progress. Manufacturers of such devices need the
opportunity to highlight the advantage of their
products. Effective enforcement must ensure that
the requirements are implemented in practice [33].

For Germany, UBA recommends an ambitious and
comprehensive “Energy Efficiency Act.” This intro-
duces a certified mandatory energy management
system for big industrial companies step by step
to remove the lack of information and specify ef-
ficiency potentials. For smaller businesses, regular
energy audits may be suitable as an introduction
to energy management. The new Energy Service
Act is a first step in this direction.

THE AMENDED RENEWABLE ENERGY ACT

Renewable energy in the electricity sector in Ger-
many is mainly promoted by the Renewable Ener-
gy Sources Act (EEG). The objective of the amended
EEG 2012 is the continuous expansion of renewable
energy to at least 80 percent of the total electricity
supply by 2050 at the latest. Due to the investment
protection for plant operators established by the
EEG, the targets so far have always been exceeded.
Many countries around the world have therefore
taken up the funding principle.

Key items to be maintained over the long term
are the priority scheme for the supply of electric-
ity from renewable energy sources, the port obli-
gation of the facilities and the obligation to take
delivery of the electricity. The compensation for
electricity fed in is based on the electricity produc-
tion costs and will be paid for 20 years. Continuous
adjustment of the feed-in tariffs to the cost devel-
opment is as important as the market and system

integration. In addition, the proper linkage of EEG
with other climate protection instruments such as
emissions trading is necessary. Emissions trading
takes into account EEG’s development targets from
the emission limit specifying stage.

So far EEG has specified no incentives for the subsi-
dised plant operators to provide a flexible response
to electricity demand. Exit options limited in time
and to parts of electricity from the fixed fees such
as direct marketing with the market premium may
support a demand-driven electricity supply. In the
market premium system, the plant operator re-
ceives a comparable total remuneration as in the
fixed fees system. These arise as the sum of rev-
enues in the electricity market and the market pre-
mium. However, proper operation of the system
allows (slightly) higher profits. Due to the price sig-
nals in the electricity market an incentive emerges
to simultaneously adjust electricity production to
the demand and thus contribute to the integration
of renewable energies. Corresponding potentials
are primarily available in adjustable systems such
as biogas facilities.

ECO-POWER AND PROOF OF ORIGIN

In recent years the market proportion of eco power
products has risen sharply. However, there is no
standard definition for the term “eco power” and
it is not legally protected. Since the market for eco
power is expected to grow steadily in the coming
years, transparent criteria in both the national and
European context are particularly important.

Proofs of origin confirm the source of electricity
from renewable energy sources if this is not spon-
sored via the EEG. They offer consumers a high reli-
ability. They enhance transparency in the electrici-
ty market, increase the attractiveness of renewable
energy sources and thus indirectly support their
extension. The proofs of origin are managed by
the proofs of origin registry which is currently be-
ing established by UBA pursuant to § 55 EEG. With
the commissioning of the registry, an energy util-
ity may only specify that the electricity is from re-
newable energy sources on the electricity bill in
the context of the electricity labelling according to
§ 42 Energy Management Act, if it has proof of ori-
gin for the quantity delivered. Thus, electricity la-
belling is more reliable and multiple sale (through
multiple designation of the quality of “renewable”)
is excluded to a large extent. Proofs of origin cer-
tify that a relevant amount of electricity has been
produced in a facility that uses renewable energy
sources and can thus provide essential foundations
for quality assessment, which can use eco power
labels for themselves.

AMBITIOUS STANDARDS FOR ENERGY-EFFICIENT BUILDINGS

The Federal Government aims at achieving almost
carbon-neutral buildings by 2050. For this purpose
it is necessary to double the energy refurbishment
rate, reduce the primary energy demand by about






benefits facilities with low annual operating hours.
The KWKG amendment introduced in December
2011 targets further improvements in the fund-
ing. So the remuneration for facilities falling un-
der emissions trading shall be increased, and the
requirements for eligibility to plant modernisa-
tion will be significantly reduced. Other planned
changes include: introduction of funding for heat
and cold storage, cooling networks as well as CHP
retrofitting of condensing facilities and heating
plants respectively, improved funding conditions
for small-diameter heating and cooling networks
and simplified procedures for heat networks and
small-scale CHP facilities.

INVOLVING TRAFFIC MORE STRONGLY IN ENVIRONMENTAL
COSTS

The true cost of transport is of crucial importance
[7]. To involve car traffic more directly in the en-
vironmental costs it has caused, UBA believes the
increase of the European energy tax on fuels to
be reasonable. If this cannot be harmonised at the
European level, a mileage-dependent toll for cars
should be introduced [35]. In freight transport, a
lorry toll should be increased by the environmen-
tal costs and extended to all roads. In freight traf-
fic by road and rail, noise emission in particular
should be charged to the user. In air transport, the
introduction of a kerosene tax and VAT for inter-
national flights would lead to equality with other
modes of transport. In the shipping industry, an
emissions trading system should be established.

Binding CO, targets for new registrations of motor-
ised vehicles are an essential tool to increase en-
ergy efficiency in road transport. At an EU level,
binding targets have been set: 130 g CO,/km for
cars and 175 g CO,/km for light utility vehicles.
These values apply to cars from 2012 and to light
utility vehicles starting in 2014, a gradual phasing
will make it possible to achieve the values. In ad-
dition, targets have been set for 2020, about 95 g
CO,/km for cars and 147 g CO,/km for light utility
vehicles. The values are valid for the average new
car fleet in the EU. They are broken down into ap-
propriate target values for the individual manufac-
turer fleets. Furthermore, UBA also recommends
similar measures for trucks which lead to a signifi-
cant reduction in specific CO, emissions.

ENERGY TAXES AND ENVIRONMENTALLY HARMFUL
SUBSIDIES

The resulting environmental impacts from energy
consumption lead to high social follow-up costs.
Therefore, the polluter should bear the external
costs via energy taxation. This creates an economic
incentive to reduce energy consumption, thus the
associated external costs are also reduced. In addi-
tion, the state should adjust tax rates periodically to
reflect inflation because otherwise they decrease in
real terms over the years. Depending on the use of
different energy sources, there are also large differ-
ences in the tax burden on CO, emissions.

For an efficient climate policy a stronger align-
ment of tax rates to CO, emissions is necessary. It
would also be sensible to strengthen the linkage
between energy taxation and financing of develop-
ment programs for climate protection. For exam-
ple, a combination of increased taxation of harm-
ful energies and an effective conversion program
for inefficient heating systems may create incen-
tives to convert to fuel-efficient and climate friend-
ly heating systems.

However, Germany is still far from a flawless sus-
tainable fiscal policy which would promote envi-
ronmental protection and take into account rele-
vant environmental issues systematically in all state
revenue and spending decisions. A central problem
here is the subsidy policy. According to the calcu-
lations of the Federal Environment Agency, grants
totalling some 48 billion euros can be classified as
harmful to the environment in Germany in 2008
[36] of which 17.7 billion can be attributed to the
energy supply and use. Subsidies that sponsor un-
sustainable energy supply and use should be abol-
ished. This includes energy tax relief for companies
in the manufacturing sector, tax cap in the eco-tax
for the manufacturing sector and energy tax relief
for certain energy-intensive processes and methods,
unless they are essential to compensate for interna-
tional competition distortion.
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Resource-efficient economies

RESOURCE EFFICIENCY




Worldwide consumption of scarce natural resources and the competition for them is
rapidly increasing. This trend exacerbates global environmental problems like climate
change, soil degradation or the loss of biodiversity. An efficient, prudent and rational

utilisation of natural resources is one of the greatest economic, social and environmental
challenges of our time.




Natural resources are the material, energetic and
physical basis of life. Our prosperity is based not
only on minerals, fossil fuels or biomass. As nat-
ural resources, biodiversity, the environmental
media of water, soil and air, flow resources (wind,
geothermal, solar, tidal energy) and surface area
are also important factors for our economies. They
serve to satisfy our needs, as energy sources, habi-
tat, sinks (see box on page 37) for our emissions,
recreational space, pools of active pharmaceutical
ingredients and much more. Annually, we extract,
process, and reap 60 billion tonnes of raw materi-
als worldwide from our environment [1]. Ultimate-
ly, all forms of resource utilisation across the en-
tire value chain - extraction and processing of raw
materials or use of the resulting products — impact
other natural resources. Pollutants in soil, water
and air and surface sealing exert pressures on the
environment. They negatively affect the sustain-
ability of ecosystem services, natural biocoenoses
and human health. Natural resources are limited
and are often not available in high quality. The glo-
bal population and economic growth increases the
pressure on natural resources and may cause com-
petition for use.

Resource conservation examines materials man-
agement extended over product lifecycles and
looks for ways to reduce resource utilisation and
associated environmental impacts.

Already today, and not only in terms of resource
utilisation, non-sustainable forms of growth and
development in industrialised countries have put
the world on a collision course with fundamen-
tal planetary boundaries, especially at the expense
of the developing countries. If the production and
consumption patterns of the industrialised world

were to be adopted by nine billion (bn) people in
the future, planetary boundaries would be far ex-
ceeded, with catastrophic consequences. The prob-
lems are escalating, and because the global con-
sumption of resources continues to rise almost
unabated, there is a growing need to solve them.

This involves the following:

7 Reducing environmental problems caused by
the excessive consumption of resources and
which overly burden water, soil and air sinks.

7 Avoiding social problems associated with re-
source processing and utilisation.

7 Avoiding or limiting resource depletion, be-
cause access and distribution of resources
can also trigger or cause resource conflicts.

7 Reducing dependency on imports and their
associated economic and political conse-
guences.

7 Minimising negative economic and social ef-
fects that result from global price increases
and fluctuations in commodity prices.

7 Reducing waste and increasing recycling.

7 More equitable distribution both between
the regions of the world and between genera-
tions.

Increasingly, the question is discussed to what ex-
tent wealth can be secured through less, structur-
ally altered, or without growth, and thus with less
negative environmental impact [2]. Some limita-
tions of material growth have already been exceed-
ed today - particularly in regard to the capacity of
environmental media to absorb contaminants, but
also for some raw materials such as conventional
oil [3], [4]. In economic terms, natural capital is
scarce. In relation to global economic growth and
the rising demand of the world population, it will
undoubtedly become even more scarce.

RAW MATERIALS RESERVE
We extract 60 billion tonnes
every year
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THE WORLD RE-SURVEYED: THE LIFE CYCLE IS WHAT
MATTERS

Resource conservation follows the model of an
economy embedded in natural material cycles
with minimal resource consumption, the develop-
ment of which does not take place at the expense
of other regions. The Federal Environment Agency
(UBA) has the central goal of reducing total raw
material consumption and the associated environ-
mental impact, thus safeguarding prosperity and
opportunities for development.

According to the concept of ecological footprint,
worldwide we are already utilising the perform-
ance capacity of 1.3 earths. On the one hand, we
use the earth to satisfy our demand for biomass
materials such as food, natural fibres and wood,
and, on the other hand, to assimilate our green-
house gas emissions. The tracks we leave behind
are beyond the limits of a sustainable development
path [5].

T

SINKS:

The endpoint of material flows. In the con-
text of natural resources, sinks describe
nature’s function of absorbing, for example,
pollutants.

REBOUND EFFECT:

An effect, which describes savings achieved
by efficiency gains do not lead to an equally
lower use of resources, since these savings
again increase usage. We can differentiate
between direct (increased usage within the
same application) and indirect (increased us-
age in other applications) rebound effects.

DECOUPLING:

Neutralisation or reduction of a quantita-
tive relationship between causally connected
developments. It is often used in the context
of comparing the lesser rate of increase in
natural resource usage vis-a-vis economic
growth. This describes relative decoupling.
Absolute decoupling would mean that the use
of resources in increasing economic growth
does not increase, or even decreases.

ource: Federal Environment Agency: Glossary of Resource Protection
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The “Thematic Strategy on the sustainable use of
natural resources” of the EU Commission demands
that economic growth is decoupled from resource
extraction from the environment [6]. In addition,
raw material consumption is to be decoupled from
the associated negative environmental impacts, in
order to actually reduce the pressure on protected
natural assets to tolerable levels (see box). Herein
it is important that there be an absolute reduction
of resource consumption and associated negative
environmental impacts, independent of economic
growth. Otherwise the danger is that resource pro-
ductivity — the ratio of yield and required resourc-
es — is increased, while environmental pressure,
because of increased raw materials extraction and
the associated environmental effects, increases in
absolute terms. In addition, it is important to avoid
so-called “rebound effects” (see box). These occur,
for instance, when technical efficiency gains of
products are offset or overcompensated by a rise
in consumption in the same or in other segments
—such as in consumer electronics, where more ef-
ficient and less expensive devices are in use, but,
increasingly, a larger number of them appear in
homes. Similarly, it might happen that savings in
fuel cost from an efficient car are used to make ad-
ditional trips.

Increasing resource efficiency is therefore a neces-
sary but not a sufficient goal of a resource-efficient
economy. In the eyes of UBA, such an economy
must look for a favourable combination of efficien-
cy (ratio of yield to required resources), consisten-
cy (embedding economic activity in natural cycles)
and sufficiency (moderation in consumption). Even
if we transform the economy in terms favourable
to environmental protection, resources are need-
ed. Green technologies of the future will for in-
stance need more and more speciality metals such
as gallium, tantalum, and neodymium. However,
there are limits for this, as they are often only cou-
pled or by-products in the production of other raw
materials. Particularly problematic is the fact that
many of these “strategic” metals are not sufficient-
ly recycled at the end of the product life cycle [7].

Resource conservation can only be designed ho-
listically from a “life-cycle perspective”. It extends
from raw material extraction, processing, produc-
tion, distribution and consumption to the dispos-
al phase. Along this value chain, and for different
products and different raw materials, various types
of raw materials- and energy flows, as well as dif-
ferent land consumption and pollutant emissions
emerge. If, for example, material consumption is
reduced in a production process by using an alter-
native material, this does not automatically mean
that overall environmental effects beyond the pro-
duction process are reduced. Classically, product
life cycles are examined linearly. But resource con-
servation is based more on biogeochemical cycles,
as they typically take place in nature. These cycles
are intertwined, so that they can be understood as
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Emissions

a cyclical process. The extraction of raw materials
at the beginning of the cycle is directly related to
the natural environment. The disposal phase, how-
ever, is the end of the original function, but not the
end of a product itself or its material (see figure).
Although it is also linked to the environment by

waste and emissions, it also represents a connect-
ing element to production and consumption. The
type of reuse and recycling of products within cy-
cles — this also includes the usage rates of recycled
materials in production - significantly affect over-
all raw material flows and environmental impacts.

Life cycles from materials flow aspect - Resource saving is based on materials cycles
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raw materials
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Source: EEA 2010 [8]



URBAN MINING: SALVAGING DORMANT RAW MATERIAL
TREASURES

The materials stock in Germany is growing by
around 0.6 billion tonnes annually [9]. About 100
Cheops pyramids could be constructed from this.
This means that the inflow from imports and do-
mestically produced raw materials exceeds the
outflow via exports and emissions by a multiple.
Despite its lack of raw materials, Germany (like
many other industrialised countries) has thus accu-
mulated an enormous fortune in the form of a so-
called “anthropogenic stock.” It is not only found
in buildings, infrastructure, transportation and
other durable goods, but also in landfills. These an-
thropogenic stocks are valuable recycling material
reservoirs. Their total content of recyclable mate-
rials such as iron / steel, copper, aluminium, zinc
and many precious metals is in the order of annu-
al worldwide extraction, and in some cases signif-
icantly exceeds the available national geological
reserves. The anthropogenic stock is capital for the
future that we must manage systematically. The
use of these man-made raw materials stores (“Ur-
ban Mining”) is an essential strategy for a resource
conserving, sustainable Germany.

CAPITAL OF THE FUTURE
Iron, copper, aluminium: Landfills
are valuable recycling material stores

Countries poor in raw materials like Germany are
dependent on the import of many goods. From
2000 to 2008, imports rose by 16 percent. This in-
creased the share of highly processed manufac-
tured goods by 40 percent [9]. These goods are
sometimes associated with complex production
processes, the resource consumption of which en-
tail environmental protection related and social
consequences, for which we bear a special respon-
sibility. From UBA's perspective, resource conserva-
tion can only succeed if this global responsibility
is fulfilled by the countries whose production and
consumption patterns are driving forces for raw
material production and processing. The system-
atic shift of negative environmental effects abroad
(burden shifting) must be prevented.

At the international level, resource conservation
as a responsibility for preventive policy has hith-
erto been weak. To achieve this, producer and con-
sumer countries should institute a broad policy di-
alogue on measures for resource conservation. To
address resource conflicts, raw materials foreign
policy should be extended to include risk-reducing
measures (such as greater transparency of the ma-
terial and financial flows in supplier countries, cer-
tification of supply and retail chains) for producer
and transit countries.
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INDICATORS: MAKING RESOURCE
CONSUMPTION MEASURABLE

Indicators play a central role in active resource pol-
icy. They collect, describe and evaluate complex is-
sues, such as environmental effects from the use
of raw materials. The indicators used must make
the key factors of influence identifiable, the inter-
national integration of economies visible, and be
able to show substitution and displacement effects.
Along value chains, they must also be compatible
on the enterprise and overall economic level —
meaning that they must be addable. In order to en-
able international bodies and institutions to work
with comparable and compatible indicators, har-
monised data structures in official statistics at the
European and international level are necessary.
This means that, in principle, all natural resources
within a system of indicators need to be included
.These include abiotic (such as metals and industri-
al minerals) and biotic (animal and vegetable) raw
materials, energy resources, water as a raw mate-
rial, land and soil, biodiversity and environmental
media and ecosystems as sinks.

However, the current scientific debate shows as-
pects of the established indicators which are cur-
rently not, or only insufficiently described. In par-
ticular, there are knowledge gaps regarding the

Material flow indicator

relationships between emissions and land use
changes and their effects on the condition of en-
vironmental media, ecosystems and biodiversity.
Major methodological progress was made in tran-
snhational accounting of material flows (see Figure).
Therefore, at present, the emphasis is on materials-
related indicators, while indicators for the other
areas mentioned must still be (further) developed.

In addition to energy productivity, raw material
productivity, which relates exclusively to abiotic
materials, serves as an indicator for measuring re-
source conservation in Germany'‘s sustainable de-
velopment strategy. The goal of the Federal Gov-
ernment is to double its raw material productivity
by 2020 compared to 1994. Raw material produc-
tivity relates gross domestic product (GDP) to di-
rect abiotic material input (direct material input,
DMI). It is thus analogous to the labour and capital
productivity, and serves as a measure for the effi-
ciency of raw materials as a production factor. The
DMI in the denominator of the indicator is meas-
ured in units of weight and contains both the do-
mestic extraction of materials as well as imports
of raw materials, semi-finished and finished prod-
ucts with their own weight. This indicator allows
for showing trends regarding the efficiency of raw
materials use in our economy over a long time se-
ries. Since 1994, raw material productivity in Ger-
many has increased by 47 percent [10].

Foreign
economies

Domestic economy (reference system)

Unused foreign
extraction

Used foreign
extraction

Imports

Used domestic
extraction

Unused domestic
extraction

Stock

Exports

Emissions &

T™MR
RMI
DMI

Input g Virtual material flows and stocks

DMC

Consumption E‘é

Source: Federal Environment Agency 2012: Glossary of Resource Protection






REPRESENTING MATERIALS EXTRACTION COMPREHEN-
SIVELY AND TAKING CASCADING USE INTO ACCOUNT

In the process of extracting raw materials and
their transformation in economic processes, large
quantities of overburden, tailings and excavated
soils arise which are not directly used in produc-
tion processes. The amount of “unused extrac-
tions” is primarily determined by surface mining
activities, the type of deposit and the efficiency of
mining. At the same time, this also causes signifi-
cant environmental impacts. They affect geologi-
cal formations and natural habitats, change areas
in the long term, sometimes irreversibly, and affect
the water balance. As long as the environmental
effects of used and unused extractions are not re-
corded separately, observing them both can help
assess the overall potential environmental impact
from raw material extraction. For this purpose the
total material requirement (TMR) is the indicator.
After exports are subtracted, the result is the total
material consumption (TMC).

Efficient, high quality cascading management of
raw materials in goods by reusing, recycling, and,
at the end of the product life cycle, energetic recov-

OVERBURDEN

The extraction of raw materials
and primary energy produces
large amounts of waste

ery makes a significant contribution to resource
conservation. Cascade use increases the productiv-
ity of raw materials and is therefore an essential
starting point for the sustainable management of
natural resources. The use of secondary raw mate-
rials and fuels replaces virgin raw materials and
the associated resource utilisation domestically
and abroad. In 2007 in Germany, copper recycling
alone saved 118 Million tonnes of global raw ma-
terial flows - the mass of 90 million medium-sized
cars. 94 percent of these raw material flows and
their environmental impact would have taken
place abroad [13].

To describe the level of closed material and prod-
uct cycles in the German economy, recycling indi-
cators along the value chain are needed. In addi-
tion to waste management collection and recycling
rates, figures for actual use rates of recycled mate-
rials in production processes are needed. In order
to show the overall economic consequences, anoth-
er step is necessary. Putting the volume of second-
ary raw materials in adequate proportion to the
total demand for raw materials, allows for captur-
ing the progress of a sustainable circular economy.



BASING PRODUCTION ON RESOURCE
EFFICIENCY

The shift towards a resource conserving economy
can be achieved through economic modernisation
and technological innovation. In that context, the
development of more energy efficient production
processes and energy-saving devices is merely a first
step. The next important step towards resource ef-
ficiency for companies is the need to increase mate-
rials efficiency throughout the product life cycle by
developing products which are less material inten-
sive. But in order for this strategy to actually lead
to a sustainable use of our natural resources, engi-
neers, designers, purchasing managers and manag-
ers must rethink their ways: Only a global life cycle
perspective can yield correct choices for a modern,
sustainable, resource efficient economy. A resource-
conscious corporate culture starts in vocational
training, continues in employee training and can
be supported by external consultants. The integra-
tion of these aspects in environmental and quality
management systems helps to anchor the process
of change within business. Most important, howev-
er, are motivated employees. You need to be con-
vinced that resource efficiency is the right strategy
for sustained successful businesses.

ECODESIGN: RESOURCE EFFICIENCY AS A MARK OF
PRODUCT QUALITY

Ecodesign is a systematic and comprehensive ap-
proach for reducing the environmental impact of
products and technical systems throughout their
life cycle. It complements the traditional require-
ments for product development (such as function-
ality, safety, ergonomics, aesthetics, or the price-
performance ratio) in terms of requirements in
the areas of environmental compatibility and re-
source conservation. Decisions made in the early
planning and design phases of a product consider-
ably determine not only cost, but also its environ-
mental impact and resource consumption associ-
ated with its production, use and disposal. Even at
that stage, the people involved in the development
process influence every stage of its value chain and
material life cycle, and can promote targeted eco-
innovations.

In the meantime, a number of quantitative and
qualitative evaluation criteria and supporting tools
have been made available for a more environmen-
tally friendly and resource conserving design of
products, such as: checklists, manuals and — LCA-
based - software solutions from simple screening
tools to simplified or comprehensive life cycle as-
sessments. Specific instructions on how to involve
resource and environmental aspects in planning
and development of products now also offer stand-
ards and guidelines from international, European
and German standards organisations. The follow-
ing product design approaches contribute particu-
larly well to protecting natural resources:

7 High quality, use of recycled materials in, for
example, paper, glass and metals material
flows, but also the use of recycled plastics in
packaging and, increasingly, in high-quality
and complex electronic products such as com-
puters.

7 Design of more material efficient products,
taking into account the impact of the supply
chain: for example, substitution or reduction
of the use of precious metals, the extraction of
which causes severe environmental impacts;
less packaging quantities.

7 Reducing resource consumption in the utilisa-
tion phase by more energy-efficient televisions,
computers, etc.; washing machines with low
water consumption, or printers which feature
double-sided printing.

7 Use of renewable raw materials, taking into
account their availability, their rates of regen-
eration, possible competition for land use and
environmental impact associated with their
cultivation in comparison to the use of non-re-
newable raw materials (such as insulating ma-
terials made from renewable raw materials).
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7 Making products more rugged and durable and
optimising their use (durability, ease of repair,
customisation, feature enhancement and mul-
ti-functionality) for example, upgradeability
of computers, replaceability of the monitor on
notebooks, standardisation of power supplies
and batteries.

7 Making reprocessing possible (e.g. toner car-
tridges), secondary use of devices after reproc-
essing by the manufacturer (such as multi-func-
tion devices) or by third parties (such as the
ReUse Computer Association).

7 Designing for recycling: for example, suitabili-
ty for dismantling, limiting the diversity of ma-
terials and separability, providing product in-
formation for recyclers (recycling passport).

7 Products with the “Blue Angel” environmental
label in the “resource protection” cluster for ex-
ample, meet these requirements (see page 51).

In the Ecodesign Directive, the European Commis-
sion for the first time laid down the eco-design re-
quirements in a framework directive. The meas-
ures adopted so far relate primarily to the energy
efficiency of products. In principle, it is possible to
extend this to aspects of resource efficiency. The
issue of energy was taken up first because for the
previously examined products, the energy efficien-
cy in the utilisation phase plays the most signifi-
cant role regarding the environmental effects they
cause. However for adequately addressing resource
aspects, there are still weaknesses in the method-
ology used. The Federal Environment Ministry and
Federal Environment Agency therefore promote
further development of the methodological funda-
mentals and, in particular, suitable indicators.

USING INNOVATIVE PRODUCTION TECHNIQUES TO FULLY
REALISE EFFICIENCY POTENTIAL

In recent years, many companies have made great
efforts to increase the resource efficiency of their
production processes by using both energy and
materials more efficiently. Rising energy and raw
material prices have driven this trend significant-
ly. To realise the potential for further increases in
energy and material efficiency, existing processes
must be further optimised and new techniques
and processes introduced and implemented. Cur-
rently, economic and technical risks still hinder
and slow this down: they are obstacles for realis-
ing efficiency potentials.

In order to further increase energy and material
efficiency, the companies concerned - also industry
wide - must develop solutions and take advantage
of synergistic effects more efficiently. For example,
one industry can use waste materials from another
industry as raw materials, such as ground granu-
lated blast-furnace slag from iron production in
the manufacture of cement. Even joint heating and
cooling networks need not be limited to industrial
parks, but can also include neighbouring residen-
tial areas and businesses. The federal government

aims to cover at least 80 percent of gross electricity
consumption from renewable energy sources by no
later than 2050. This also includes industry — espe-
cially energy intensive industries. For this purpose,
completely new technical solutions are required
in future. The renewable energy sources must be
directly usable for the production process which
would have the following advantages: reduction of
transmission and conversion losses, the decentral-
ised production of electricity, proximity to the ac-
tual consumers and the resulting net benefits.

For the purpose of harmonising environmental
standards in industrial production at a European
level, and in the context of the European Indus-
trial Emissions Directive, the best available tech-
niques (BAT) established for individual industries
are specified in the so-called BREFs. They are for
example used as a basis for the assessment in the
permitting process of industrial installations (see
page 70). For these, the Federal Environment Agen-
cy authors the German contributions and attends
to the entire process. This work focuses not only
on emissions into air and water, but also on in-
creasing the material and energy efficiency. Some
BREFs already describe measures to improve en-
ergy efficiency and specify them as best available
techniques. In this context one must also point out
the efficient use and management of resources as
a specific and EU-wide binding requirement (BAT
conclusion). At the national level, efforts are under
way to more closely integrate this aspect into per-
mitting processes. Also currently under way are ef-
forts to supplement the basic waste prevention and
energy efficiency obligations for operators accord-
ing to the Federal Emissions Protection Law, by a
requirement for the efficient use of raw materials.

Together with the Federal Environment Ministry
and the Kreditanstalt fir Wiederaufbau (Recon-
struction Credit Institute), UBA supports the im-
plementation of energy- and material-efficient
technologies into large-scale applications of the
Environmental Innovation Programme. For exam-
ple, it has been shown that the use of flame-free
gas porous burners in ladle heating plants in the
foundry industry can halve energy requirements
compared to conventional burners and increase
product quality. In addition, it is important to re-
place material-intensive manufacturing processes
with more resource efficient alternatives. For ex-
ample, in the manufacture of titanium compo-
nents, investment castings performed with the lost
wax process can significantly lower both material
and the energy requirements compared to cutting
and milling processes.

At trade fairs, congresses and committees of in-
dustry associations, UBA regularly provides advice
on these new techniques, methods, and opportu-
nities for supporting investment projects. It also
contributes to the European information exchange
on best available techniques under the Industri-



BONANZA
In German data centres alone, by 2008,
1.8 tonnes of gold were used

al Emissions Directive, and thus promotes the EU
and worldwide propagation of resource conserv-
ing production processes. To improve material and
energy efficiency, the businesses concerned must
actively participate. They can, for example, con-
tribute to achieving this goal by participating in
the Environmental Innovation Programme, which
helps alleviate business risk with financial support.

SUSTAINABLE INFORMATION AND COMMUNICATIONS
TECHNOLOGY

Information and communication technology (ICT)
equipment, as well as consumer electronics such
as laptops and netbooks, televisions, multimedia or
tablet PCs, mobile phones and video game consoles
are becoming increasingly common in homes,
briefcases and school bags as well as in offices and
businesses. In addition, there are also data centres
and infrastructure to connect them with each oth-
er or to the Internet. Although some devices are
becoming more energy efficient, the total energy
consumption associated with their use is increas-
ing. On average, the power consumption of ICT in

2007 was over 55 terawatt hours (TWh), or 10.5
percent of total electricity consumption in Germa-
ny [14]. Computers and related devices impact the
environment not only by their use. Their produc-
tion also consumes resources such as water, ener-
gy, precious metals and rare earth metals. In Ger-
man data centres alone, by 2008, 1.8 tonnes of gold
were embedded in the electronics — at a value of
around 43 million euros [15].

In the future, the consumption of energy, metals
and other raw materials in the manufacture of ICT
will need to be recognised much more strongly.
Many raw materials are scarce and expensive and
their production pollutes the environment. This is
not just about climate protection. Discarded com-
puters, mobile phones and other devices are col-
lected separately and, especially metal and plastic
containing components, are fed into high quality
recycling. By optimising collection and separation
systems, the recovery of precious and special met-
als should also be increased.
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RESOURCE POLICY - AN
INTERDISCIPLINARY ACTION AREA

Resource (efficiency) policy is a challenging and
inter-disciplinary action area which is now off to
a start with ProgRess — the German Resource Effi-
ciency Programme — on a national level and at the
EU-level as part of the schedule for a resource-ef-
ficient Europe. An innovative sustainable resource
policy does not have to be completely “reinvent-
ed” — despite great complexity, it can learn from
other policy areas and use the experience of other
countries. Because of its significant and achieva-
ble cost savings effects alone, resource efficiency
policy that connects the strategies for abiotic and
biotic materials, water, energy and space, is the
upcoming major issue of environmental and eco-
nomic policy.

In the context of the challenges described, re-
source efficiency policy must advance the redesign
towards a resource-saving, sustainable economic
system with corresponding structures of produc-
tion and products. Reliability — based on political
consensus — and scientifically sound mitigation
goals serve to guide long-term investment deci-
sions for structures of production and infrastruc-
ture with long investment cycles (such as mobility
and energy systems).

Resource policy is an interdisciplinary task that
must be seen in an international context and must
involve global aspects. As a resource-poor coun-
try, Germany is both a major importer of resources
and a major exporter of solutions for the resource

efficiency of products and services. On a physical
level, the global aspects become apparent because
of the impact of imported raw materials (such as
the transfer of the environmental impact onto the
supplier countries) or international waste exports.
Helping to shape the flagship initiative on resource
efficiency as part of the EU-2020-strategy launched
by the European Commission in January 2011, and
the schedule of autumn 2011 based thereon, is just
as important as the technology and know-how
transfer with emerging economies and developing
countries as equal partners.

In order to choose the suitable instruments from
a wide range of alternatives, policy must focus
its goals into core strategies. However, resources
policy is a highly complex field with many play-
ers and approaches, so there cannot be just a sin-
gle policy instrument. Instead, it is important to
choose a carefully crafted “policy mix” with just
the right instruments. That way, many barriers can
be detected, various audiences can be addressed,
and different players can be integrated as support-
ers. Prioritised core strategies also provide inter-
disciplinary orientation and help with the public
communication of this new policy field. The core
strategies and the instruments chosen for their im-
plementation are selected according to the follow-
ing criteria:

7 The core strategies need to reach the key target
groups and address those of their action areas
that are key to resource efficiency.

7 The “policy mix” chosen needs to finance itself
overall to avoid additional burdens on public
budgets.

Core strategies and the objectives they pursue

Focus on change processes

“Mobilising institutions -
key to a successful
diffusion”

Using existing structures
more intensively

“Giving innovation a direction -
sustainable future markets for
resource efficiency solutions”

Pioneering

“Changing attitudes”

Establishing issues,
nurturing competence

Focus on the markets

“Resource-efficient products
and services"

Creating supply

“The state as a consumer
of products and services and
provider of infrastructure”

Creating demand

“Incentives for resource
efficiency solutions via
the financial sector”

Ensuring that financing
is available

Source: Further developed based on Kristof/Hennicke 2010 [26]



7 The instruments allocated to the core strate-
gies for the initial phase should build on what
already exists, so that implementation can suc-
ceed as quickly and easily as possible. For this
purpose, existing structures should be expand-
ed (if they already include resource efficiency),
or opened up for the topic.

7 The number of selected instruments must be
kept at a manageable level. In addition, the in-
struments chosen need to focus on key areas.

7 The instruments should be chosen so that they
can flexibly adapted to new developments and
changing conditions, or may be adjusted to
combine well with other instruments which
may become necessary later. Once the resource
issue is more broadly established, and initial
successes emerge, the “policy mix” and the pol-
icy instruments must be further developed.

These recommendations are based on extensive
policy analyses of the MaRess research project [26],
as well as the detailed legal analysis of instruments
for the conservation of resources [27]. The figure
provides an initial overview of the six core strat-
egies proposed, and shows which objectives they
pursue. Three of the core strategies are directed at
different points of change processes. The others ad-
dress products, services and financial markets with
their respective stakeholders.

The core strategy “Mobilising institutions — key to
a successful diffusion” makes it clear that we need
strong institutions that promote and spread re-
source efficiency. To achieve this, the use of three
coordinated instruments is required. The basic
requirement is to expand and to better network
the existing national stimulus and consulting pro-
grammes around the issue of resource efficiency
(eg. KfW programme, Go Inno). It also requires
that the stakeholders who drive these programmes
network intensively; a good starting point for this
is the competence resource pool which was initi-
ated by demea, Effizienz-Agentur NRW (Efficiency
Agency NRW), and the Wuppertal Institute and
where in cooperation with, among others, ZRE,
RKW, DIHK synergy effects are explored. Going
forward, it to combining the activities in a sin-
gle resource efficiency agency should also be con-
sidered which, at a federal level, would be a fo-
cal point for all dissemination activities directed
at and for businesses, as well as for programme
bundling, evaluation and further development.
Stimulus and consulting programmes alone are
not enough to more tightly integrate resource effi-
ciency into the day-to-day of especially smaller and
medium-sized enterprises. Institutions that act as
“caretakers” are important because of their initia-
tion and support functions and their practical im-
plementation support on site. By expanding and
qualifying the existing pool of consultants with
the help of active stakeholders (such as ZRE, de-
mea, Effizienz-Agentur NRW, PIUS network) and by
supporting regional structures and networks, the

necessary technical know-how and adequate im-
plementation assistance can be provided to busi-
nesses.

This is a programme of measures with which ex-
isting economic resource efficiency technologies
and solutions can be distributed and put to use
more quickly, thus reducing costs. The core strat-
egy “Giving innovation a direction - sustainable
future markets for resource efficiency solutions”
helps policy makers ensure that innovations make
important contributions to improving resource ef-
ficiency. Support for innovation in Germany must
focus more on increasing resource efficiency. In a
first step, in existing programmes such as the En-
vironmental Innovation Programme of the Federal
Environment Ministry, or in the FONA programme
of the Federal Ministry of Education and Research,
new support priorities around this issue can be es-
tablished and promoted. Since venture capital is
an essential prerequisite for the successful propa-
gation in the market, policy makers should - for
example, in cooperation with KfW - facilitate bet-
ter access to capital for businesses.

In the long term, the “Changing attitudes of mind”
core strategy has the greatest potential for ad-
vancing the claim for higher resource efficiency.
By improving qualifications in businesses, by plac-
ing more emphasis on the subject of resource effi-
ciency in universities and vocational training, and
by better networking among relevant universities,
research institutions and operators, resource effi-
ciency gains can be achieved with less effort and
greater success. The “Resource Efficiency Network”
launched by the Federal Environment Ministry in
2007 also plays an important role. A campaign tar-
geting “(future) political and social decision-mak-
ers” should be started in parallel with the existing
ZRE campaign targeting businesses. A concept for
this has already been developed [28]. In parallel to
these two campaigns, the resource efficiency net-
work can bring together leading representatives
from politics, business, science, society and the
media for “concerted action” with the objective of
bringing the issue of resource efficiency to a broad
public debate.

The “Resource-efficient Products and Services” core
strategy supports manufacturers and service pro-
viders in bringing resource-saving products and
services to market. These are to meet dynamised
standards and labelling requirements. In addition,
UBA recommends supporting resource efficiency-
oriented product design. In this way, particularly
resource-efficient products are promoted and the
most consumption intensive “dirty end” will be
gradually withdrawn from the market.
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THE PUBLIC SECTOR: LEADING BY
EXAMPLE

The core strategy of “The state as a consumer of
products and services and provider of infrastruc-
ture” focuses on public sector demand and its con-
siderable market size. If the state purchases more
resource-efficient products and services, it can
send objective driven messages for market devel-
opment and thereby reduce development and mar-
keting risks. For this reason, the core strategy has
the following key approaches: life cycle cost analy-
sis, as already required according to the “General
administrative regulation for the procurement of
energy efficient products and services” [29], is to
be established as a general and binding purchas-
ing criterion for selecting the most economical of-
fer. In addition, pooling of public sector demand
for innovative products increases the incentive for
companies to develop more resource-efficient so-
lutions.

Publicly provided or controlled infrastructure is of-
ten resource intensive. Therefore it is important for
any expansion, restructuring, and maintenance
activities to be optimised in a context of resource
efficiency. In road construction, which is highly re-
source-intensive, roads must be planned based on
demand. It is, for example, important to take into
account demographic changes and demands aris-
ing from domestic migration and changed freight

traffic volume. Although the use of recycled mate-
rials is desirable, roads may not be used as sinks for
mineral recycled materials which could be utilised
at a higher level of quality (as in buildings). For
wireline infrastructure, such as electricity grids
and water networks, a proactive land management
approach is recommended.

The core strategy of “Incentives for resource effi-
ciency solutions via the financial sector” addresses
the goal of establishing resource efficiency as an
essential factor for competitiveness in the financial
sector. This would not only to improve resource ef-
ficiency in businesses and promote the introduc-
tion of more resource-light products in the market,
but also help stabilise the financial sector, since
the emphasis is on long-term objectives. At first,
the MaRess project [26] recommends the establish-
ment of a “Resource efficiency and sustainability
in the financial sector” Commission of Inquiry to
establish the topic in this area and to seek solu-
tions to current problems (such as adverse effects
of speculative bubbles in the resources sector at
national and global levels). In addition, resource-
related key performance indicators, (R-KPI) and a
data base for them needs to be developed which,
with the help of which the financial sector, can
integrate the resource issue into their decision-
making routines (such as risk management and
lending rules). Resource-related key performance
indicators should also be used for financial super-
visory and corporate reporting.

RESOURCE-INTENSIVE INFRASTRUCTURE
Traffic routes must be planned in line
with demand

1









[20] vgl. Ergebnisse des Experten-Workshops ,,Soziale Innova-
tionen im gesellschaftlichen Transformationsprozess hin
zu einer nachhaltigen Entwicklung* am 28. Februar 2011
(see results of the expert workshop “Social innovations in
social transformation towards sustainable development”
on 28 February 2011) Available online at:

[21] Kristof, Kora; StBbauer, Elisabeth: Handlungsoptionen
zur Steigerung der Ressourceneffizienz im Konsumalltag,
RessourceneffizienzPaper 12.2 (Options for increasing
resource efficiency in everyday consumption, resource ef-
ficiency paper 12.2), Wuppertal 2009
See also Scholl, Gerd et.al.: Consumer and customer-
oriented approaches to foster resource efficiency, final
report of work package 12 of the “Material efficiency and
resource conservation” project, resource efficiency paper
12.9, Wuppertal 2010

[22] Kristof, Kora; Liedtke, Christa: Communication the Idea of
Resource Efficiency: Success factors and approaches, final
report of Work Package 13 of the “material efficiency and
resource conservation” project, resource efficiency paper
13.7, Wuppertal 2010

[23] Aktuell laufendes Vorhaben des Ufoplans ,,Okologische
Verbraucherpolitik: Instrumente zur Umsetzung. Teil-
vorhaben 2: Umweltrelevante Produktinformationen im
E-Commerce” (Currently running projects of the Ufoplan
(Environmental Research Plan) “Ecological consumer pol-
icy: tools for implementation. Subproject 2: Environmen-
tally relevant product information in e-commerce” (FKZ
3710 93 301-2)

[24] Aktuell laufendes Vorhaben des Ufoplans ,,Okolo-
gische Verbraucherpolitik: Instrumente zur Umset-
zung. Teilvorhaben 1: Orientierungsportal nachhaltiger
Konsum*“(Currently running project of the UFOPLAN
“Ecological consumer policy: tools for implementation.
Subproject 1: Orientation portal for sustainable consump-
tion”) (FKZ 3710 93 301-1)

[25] Aktuell laufendes Vorhaben des Ufoplans ,,Férderung
des nachhaltigen Konsums durch soziale Innovationen.
Konzepte und Praxis* (Currently running projects of the
Ufoplan “Promoting sustainable consumption through so-
cial innovation. Concepts and Practice”) (FKZ 3711 93 333)

[26] Kristof, Kora; Hennicke, Peter: Mogliche Kernstrategien
fur eine zukunftsfdhige Ressourcenpolitik der Bundesr-
egierung: Okologische Modernisierung vorantreiben und
Naturschranken ernst nehmen, RessourceneffizienzPa-
per 7.7 (Possible key strategies for a sustainable resources
policy of the Federal Government: advancing ecological
modernisation and taking natural barriers seriously, re-
source efficiency paper 7.7), Wuppertal 2010

[27] Sanden, Joachim; Schomerus, Thomas; Schulze, Falk: De-
velopment of a regulatory concept for a future federal
resource protection law in Germany, Ufoplan (to be pub-
lished, FKZ 3709 18 1531)

[28] Albrecht, Roland; Baum, Holger: Erfolgreiche Kommu-
nikation der Ressourceneffizienzidee: Kampagnen und
PR-Strategie, Présentation der Ergebnisse zur Kampag-
nenkonzeption und zur PR-Strategie aus AS13.2 am
8.7.2009; Paper zu Arbeitspaket 13 des Projekts ,Mate-
rialeffizienz und Ressourcenschonung“ (MaRess); Res-
sourceneffizienzPaper 13.3. (Successful communication
of resource efficiency: campaigns and PR strategy, pres-
entation of the results of the campaign design and public
relations strategy from AS13.2 on 08/07/2009, Paper for
Work Package 13 of the “Material efficiency and resource
conservation” project, Resource Efficiency Paper 13.3),
Wuppertal 2009

[29] Federal Gazette No 12 of 23.01.2008, p 198

WHAT MATTERS 2012



Chemistry of the future

SUSTAINABLE CHEMISTRY



The chemical industry is an important economic factor in Germany and a driver of innova-
tive products. Innovation however does not necessarily mean greater sustainability. An
environmentally sustainable production, application and processing of chemicals should
use less energy, raw and auxiliary materials, reduce emissions and discharges into water,
soil and air, avoid waste, replace hazardous chemicals and operate safe facilities - and all
this world-wide. The safe handling of chemicals is not restricted to the highly innovative
industrial countries; emerging and developing countries must also be involved.










Qualitative development

Quantitative development

save costs.

Comprehensive life cycle analysis

avoid dangerous substances.

Action instead of reaction

Economic innovation
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The concept of sustainable chemistry cannot be
achieved if it is only implemented in the advanced
industrial countries. It must be applied world-wide
— adapted to the relevant region — and include
boundary conditions for emerging and developing
countries. High standards for the protection of the
environment and human health form the core of
an economically successful implementation. But
the implementation is only effective if industry,
civil society and government work together. A sus-
tainable management of chemicals is successful in
a green economy when all aspects of sustainability
- ecological, economic and social — are seen as op-
portunities for the future. Only then can the UBA
model provide a solid pillar for sustainable chemis-
try in the UN target for the Green Economy.

WHAT CONTRIBUTES TO SUSTAINABLE CHEMISTRY?

Sustainable chemistry includes the various activ-
ities of production, processing, application and
evaluation of chemicals and their products. All ar-
eas are encouraged to enhance their resource effi-
ciency, reduce energy consumption and establish a
recycling economy as far as possible. For this pur-
pose, the following sections will point out and ex-
plain the respective starting point, the actual need
for action, the starting points for policy and inter-

PRINCIPLES OF SUSTAINABLE CHEMISTRY

7 Use of harmless and degradable materials based on their intrinsic properties and today's knowl-
edge, or - where this is not possible - of materials with a low risk to humans and the environment.

7 Resource efficiency in production and consumption of durable products.

7 Safe handling of hazardous substances where they are unavoidable (for example, where the
hazardous property is closely related to the function).

7 Reducing the consumption of natural resources.

7 Using renewable resources under sustainable aspects.

7 Avoiding emissions or chemical discharges into the environment or - if this should not be pos-
sible - reducing them according to the best available technique. These measures can also help

7 Analysis of raw material extraction, manufacturing, processing, transportation, use and disposal
of chemicals and used products in order to reduce resource and energy consumption and to

7 Developing and marketing chemicals so as not to impair the environment or human health nor
overuse the environment as a source or sink during their life cycle. Problematic substances
must not be replaced by less dangerous or untested substances. Damage costs for businesses,
causing economic risks and cleanup costs for the state must be reduced.

7 Sustainable chemicals, products and production methods create confidence among industrial
users, private consumers and government customers and provide a competitive advantage.
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est groups involved and the particular perspective
of the future using examples.

The chemical industry in Germany has increased
its production between 1990 and 2009 by 42 per-
cent, while energy use was reduced by 33 percent
and emissions of greenhouse gases by 47 percent
[9]. Having an annual consumption of 18.4 million
(metric) tonnes (t) of fossil fuels still means further
efforts are needed to reduce resource consump-
tion (see Figure 1). The chemical industry is also
dependent on innovative techniques and synthe-
ses. Nano- and microsystems technology, industri-
al biotechnology, the use of renewable materials
and the application of ionic liquids have great po-
tential for energy and material efficiency. This will
be illustrated by a few examples.

EXAMPLE: MICRO SYSTEM TECHNOLOGY

Micro process engineering performs certain chem-
ical processes in minuscule devices — reactors, mix-
ers and heat exchangers — having structures a few
microns to a few millimeters thick. Micro-reactors
are often no bigger than a video cassette. These
“miniature chemical factories” allow precise reac-
tion control and can avoid the use of environmen-
tally hazardous substances.



Share of chemicals in the use of fossil fuels in Germany in 2009

29 %

Energy use

14%

Chemical material use

102 million t

Crude oil

Fuels

82%

Energy use

4%

Chemical material use

462 milliont

Total fossil fuels

Fuels

0f the crude oil that Germany consumes each year, the chemical industry uses 14 percent as a raw material.
Somewhat more than half of the total oil is used for fuel production, the rest for energy (especially heating oil).
In 2009 the German chemical industry used 18.4 million tonnes of fossil fuels (petroleum products, natural gas
and coal) for material use. An appropriate processing into basic chemical building blocks opens an almost unlim-

ited variety of synthesis opportunities.

Compared to conventional methods which are
generally based on batch process control in large-
scale stirred tank reactors, micro-reactor technol-
ogy offers numerous advantages for the produc-
tion of fine and specialty chemicals. These include
high selectivity and increased product yields be-
cause short contact times of the reacting substanc-
es under very controlled reaction conditions ex-
clude side reactions. This can reduce raw material
consumption, waste production and energy use.
The optimised surface-to-volume ratio leads to in-
creased process stability and the continuous proc-
ess control to high and consistent product quality.
Compared to larger systems, small reactors can be
adapted quickly and in a material efficient way.
This aspect of resource conservation also means an
economic advantage because one can react more
quickly to market changes or emerging specific de-
mands.

EXAMPLE: IONIC LIQUIDS

lonic liquids are salts that are liquid at tempera-
tures below 100 °C and exhibit no measurable
vapour pressure and only a minimum risk of ex-
plosion or fire. This opens up many technical ap-
plications as solvents in chemical processes, in
separation procedures and as electrolytes in elec-

trochemical processes. Due to the possible varia-
tions of anions and cations, the class of ionic lig-
uids includes a large number of compounds. A few
hundreds of these salts are commercially available.
The (eco)toxicological risks are not known or un-
derstood for all substances but many ionic liquids

Source: VCI (2011): Factbook 01. The Energy (r)evolution, Facts and figures Il
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PESTICIDES

They are subject to a rigorous approval
procedure for the protection of
consumers and the environment

MORE ENVIRONMENTALLY COMPATIBLE USE OF
CHEMICALS

The criterion of intrinsic safety reaches its limits
when certain hazardous properties are important.
Fuels must be flammable and stabilisers must be
stable (persistent). In addition, no pesticide will be
approved that is not effective, which means that
where it is applied, it kills fungi, snails, insects,
mice or competing plants. In addition to this direct
killing effect, pesticide use also has indirect conse-
quences: where there are no insects, there will be
no birds that live on insects; where mice have been
killed, owls will starve. Therefore, strategies for sus-
tainable use of pesticides must not be based only
on the approval of active substances and products.
Pesticides are an example of highly potent toxins
which are openly applied in the environment. To
protect consumers and the environment, they are
subject to a rigorous approval procedure in Euro-
pe. But this only assures the acceptability of indivi-
dual substances and not the general acceptability
of pesticide use in terms of their impact on water,
soil and ecosystems. The actual practice of chemi-
cal plant protection is therefore not sustainable but
causes a progressive loss of biodiversity in Europe’s
agricultural landscapes. Therefore the overall in-
put must be reduced to achieve a sustainable use
of pesticides. In addition, their application must be
compensated for by ecological compensation areas
such as fallow land or flower strips and increased
organic farming. UBA therefore supports the imple-
mentation of the European framework directive on
the sustainable use of pesticides and is developing
rules for the sustainable use of biocides.

Sustainable management of chemicals must con-
sider other aspects as well. The greenhouse gas
potential of some chemicals may be significantly
higher than that of carbon dioxide, and other sub-
stances may destroy the stratospheric ozone layer.
On the basis of physico-chemical properties such as

volatility, the way chemicals reach humans and the
environment can be assessed. To test the sustaina-
bility of chemicals, specific resource requirements
(energy, raw and auxiliary materials), the produc-
tion yield, emissions to air, water and soil, and the
amount of waste generated must be considered. Be-
cause most chemicals can be produced along diffe-
rent synthesis pathways, their energy and resource
needs may be different. UBA has developed a guide
for assessing the sustainable use of chemicals [12]
and promotes overarching management approa-
ches such as chemical leasing to identify new ave-
nues for the use of chemicals.

IMPROVED SERVICE - REDUCED CHEMICAL CONSUMPTION
Chemical leasing is a service-oriented business mo-
del. Manufacturers or dealers do not sell chemicals —
for example a solvent for degreasing a surface —
instead, they offer the buyer the function or service
along with professional and environmentally sound
use, treatment and disposal. The business is based
on know-how and no longer on the quantities of
chemicals sold. Certain companies have tested the
concept for several years — for example in metal
processing or in the food industry.

Chemical leasing may contribute to resource con-
servation and reduction in environmental polluti-
on [13]. However, questions still remain which need
clarification, such as: what conditions must be met
to keep operational and business secrets? And how
leasing partners must shape their agreements to
ensure that the benefits to the environment, health
and economy are distributed in an equally fair way?
The management concept is of interest not only to
industrial countries, but also to emerging and de-
veloping countries. Since 2004, the United Nations
Industrial Development Organisation (UNIDO) has
supported this initiative with projects in twelve pi-
lot countries. Examples of experience from the pro-
jects are available on the Internet.
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lution with a high innovation potential. After all
technical developments had been completed and
the new types of air conditioning systems were to
be built in large numbers, a chemical producer
presented the new refrigerant tetrafluoropropene
(R1234yf). However, this material has a number of
problems which are hard to solve (flammability,
hydrogen fluoride generation in case of fire, long-
term stability, lower energy efficiency) [16]. If all
cars were equipped with tetrafluoropropene-con-
taining air conditioners world-wide, in the future,
several 100,000 tonnes of alga-toxic and stable tri-
fluoroacetic acid, a photochemical degradation
product, could be released every year and get into
the waters and accumulate there — an unsustain-
able and unnecessary burden. However, problem-
atic consequences would also result for the global
climate if the currently used less expensive R134a
but extremely climate destructive material was
used as a replacement refrigerant in new equip-
ment. This would not be technically possible for
car air conditioning systems currently using CO,
as the refrigerant.

ESTABLISHING ENVIRONMENTAL STANDARDS IN GLOBAL
MARKETS

To shape chemical manufacturing and treatment
processes more sustainable, companies need to de-
velop their production processes and use innova-
tive approaches to technology. Corporate invest-
ment in environmental policies pays for itself over
the medium and long term. Those who manage
with smaller amounts of resources such as energy
and water can reduce their operating costs thus
strengthening their competitiveness. Also, the cost
of wastewater and waste gas cleaning is less be-

TECHNIQUES

2 The use of low-waste technology,
2 the use of less hazardous substances,

waste, where appropriate,
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an industrial scale,
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efficiency,
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environment and the risks to it,
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12 CRITERIA TO ESTABLISH THE BEST AVAILABLE

2 the furthering of recovery and recycling of substances generated and used in the process and of
comparable processes, facilities or methods of operation which have been tried with success on

technological advances and changes in scientific knowledge and understanding,

the nature, effects and volume of the emissions concerned,

the commissioning dates for new or existing installations,

the length of time needed to introduce the best available technique,

the consumption and nature of raw materials (including water) used in the process and energy

the need to prevent or reduce to a minimum the overall impact of the emissions on the

7 the need to prevent accidents and to minimise the consequences for the environment,
7 information published by public international organisations.

cause if the amount of pollutants can be reduced
in advance, the cost of cleaning is less.

The European Union directive on industrial emis-
sions regulates the approval of particularly envi-
ronmentally damaging industrial installations
based on an overarching principle. In view of Eu-
ropean harmonisation of best available techniques
(BAT), Article 13 of the Directive envisages an in-
formation exchange. The technical work is under-
taken by technical working groups in which ex-
perts from the authorities of the Member States,
industry and environmental organisations are
collaborating. The results of the information ex-
change are recorded in BAT reference documents
(BREFs) and the approval conditions are specified
based on this. In addition to eight BREFs in the
chemical industry, a number of other reference
documents have been prepared such as those for
the textile industry.

The European BAT reference documents can gen-
erally be used worldwide. For example, the Inter-
national Finance Corporation (IFC) — a World Bank
subsidiary and the world’s largest private lender
to industrial projects — created industry-specific
guidelines based on BAT. The IFC requires its bor-
rowers to take account of environmental issues in
their projects based on these guidelines. Yet those
improvements mentioned in the BREFs still do not
dominate in emerging and developing countries.
Therefore, UBA is not only working at a national
and European level but also at an international lev-
el on environmental standards for industrial facili-
ties in order to affect a move towards a more sus-
tainable production.
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ENVIRONMENTAL STANDARDS IN TEXTILE AND LEATHER
PRODUCTION

In addition to the chemical industry, clothes and
shoes are important examples of the globalisa-
tion of production and consumption. Their mass
production in emerging and developing countries
causes considerable problems for the environment
and social structures. Thus, for example, region-
al water resources are heavily contaminated by
chemicals used in textile finishing and tanning.
Large retailers and brand companies are key play-
ers in promoting the application of BATs in emerg-
ing and developing countries. They serve as a cru-
cial link between environmental requirements for
consumers and producers.

Together with retailers and brand companies and
citizens’ groups, UBA published the guideline “En-
vironmental standards in the textile and shoe in-
dustry” in 2011. Its content is based on European
BAT reference documents. The objectives of the
guide are to extend the knowledge and coopera-
tion of all companies in the supply chain and har-
monisation of environmental standards around
the world at a high level. The booklet covers topics
such as energy, water and chemicals and specifies
saving potentials for these resources. The bottom
line for companies is: environmental protection is
worth it!

\

T

LMRITTIITITITTITTTTIiinwiinin

o

threaten the ecosystems and the quality of drink-
ing water: more than 100 pharmaceutical agents
have been detected in rivers and lakes, in the

PHARMACEUTICAL AGENTS
More than 100 pharmaceutical agents
have been detected in waters and soils

groundwater, soil and oceans [17], [18]. Sewage
treatment plants only remove small amounts of
these substances. Unlike pesticides, pharmaceuti-
cals are used throughout the year and discharged
into the environment. They exert their effects in
the environment even at low concentrations: the
contraceptive hormone ethinyl estradiol has an ef-
fect on fish even at a concentration below two na-
nograms per litre (ng/l) [19].

Environmental effects have so far usually been
ignored in research and development of pharma-
ceuticals. The majority of pharmaceutical agents
are difficult to biodegrade and they spend a long
time in water, sediment or soil where they still ex-
ert their effects. Scientists, supported by UBA, are
working on the concept of more sustainable phar-
maceuticals that are readily biodegradable (Green
Pharmacy). One has already had success with a
cancer medicine without impairing its effect [20].

Pharmaceutical agents are now being produced,
mainly in developing and emerging countries,
where problems arise due to high concentrations
of the agent in the environment [21]. At one lo-
cation in India, they are found in river water at
the milligram-per-litre range, and in well water at
more than 100 times above the European ground-
water limit for veterinary pharmaceuticals. As a re-
sult, antibiotic resistance genes in humans and ani-
mals can proliferate and spread world-wide [22]. In
Sweden, experts inform patients about the social
and ecological consequences of pharmaceutical
production in developing countries [23], [24]. They
are looking for ways to consider this when buying
pharmaceuticals. UBA supports the Swedish ini-
tiative to regulate the environmental impacts of
pharmaceutical production at a European level by
legislation and guidelines. Therefore, knowledge
about the behaviour of these agents in the environ-
ment is important. UBA assesses the environmen-
tal impact of new animal and human medicines in
the approval procedure. The issue of BAT in global
markets should be further promoted for which as-
sistance and professional exchange can be offered
to authorities in supplier countries in the imple-
mentation of environmental standards.

WHAT MATTERS 2012



CHEMICAL ACCIDENT IN BHOPAL
Demonstrators remember the consequences on the
25th anniversary of the poison accident

RESPONSIBLE BEHAVIOUR OF THE CHEMICAL INDUSTRY
On 3 December 1984 a fatal chemical accident oc-
curred in the Indian city of Bhopal in a subsidiary
of Union Carbide India Ltd. Because of numerous
defects, errors and non-functioning safety systems,
a gas cloud of 20 to 30 tons of the highly toxic
intermediate product methyl isocyanate escaped
into the atmosphere. In the first week, at least
2,500 people died and 500,000 were injured, some
of them seriously. Many years later, up to 50,000
people were disabled as a result of the accident
and there was a higher mortality rate in the popu-
lation. At the time of the accident, about 700,000
people lived in Bhopal, 130,000 of them in the im-
mediate proximity of the factory. This accident has
been the worst chemical disaster to date.

The Bhopal disaster triggered world-wide activi-
ties to make chemical plants safer. As a result of
a previous incident in the Italian town of Seveso
in 1976, Germany created the Hazardous Incident
Ordinance in 1980 and the EU the so-called Seveso
Directive in 1982, thus establishing an overarch-
ing safety law. The Hazardous Incident Ordinance
requires a stringent safety policy to prevent acci-
dents or mitigate their effects. Systematic safety
analysis studies of industrial production methods
and facilities are now standard.

The industry itself has responded to the increasing
insecurity and fears of people about the chemical
industry and its products to prevent harm. Follow-
ing the Bhopal disaster, the initiative “Responsible
Care” was introduced in Canada which established
guidelines and principles for responsible practic-
es by chemical companies. They take into account
health, environmental and safety issues both in the
development of new products and processes and in
dialogues with buyers, processors and users. More

than 20 years ago, the Association of Chemical In-
dustry (VCI) pledged the principles of “Responsi-
ble Care”. The International Council of Chemical
Associations published the “Responsible Care Glo-
bal Charter” at the international level in 2006. Im-
plementation of these policies, however, is at the
company’s discretion. The Federal Environment
Agency welcomes this initiative of the chemical
industry, but it also sees the need for making the
rules binding because although voluntary agree-
ments can complement regulatory specifications,
they cannot replace them.

DEALING WITH RISKS - PLANT SAFETY AND ACCIDENT
PREVENTION

Companies where dangerous substances are
present or may arise, have the responsibility to
prevent incidents such as explosions, fires and re-
lease of these substances. Should this happen nev-
ertheless, they must limit the impact. In Germany,
this is regulated by the Hazardous Incident Ordi-
nance (12th BImSchV), while the Seveso Directive
is valid at the European level. These regulations
have been adjusted several times within the sphere
of safety technology. Currently, the Seveso Direc-
tive is being amended by adapting it to the new
legal classification of chemicals. In Germany, re-
portable events are reported to the Central Report-
ing and Evaluation Authority for Events in Process-
ing Plants (ZEMA) at UBA. UBA processes the data
and makes them available to operators, regulators
and the public via the Internet. Increased safety is
achieved when companies evaluate and communi-
cate smaller events and near misses.

Given the global reach of the chemical industry,
an international harmonisation of safety require-
ments is imperative. The OECD therefore issues
guiding principles for the prevention, prepared-






SUSTAINABILITY CHECK FOR PRODUCTS CONTAINING
NANOMATERIALS

Nanotechnology is the manufacture of materials of
less than 100 nanometres in size and their use in
various processes. One nanometre is one millionth
of a millimetre. Physical and chemical properties
of materials change at this scale which gives rise
to new products and applications. To develop na-
notechnology responsibly, risks must be avoided
and support given to the process of sustainable in-
novations in the sense of the precautionary princi-
ple. For this purpose an integrated approach must
be developed based on key fundamentals to ena-
ble an adequate assessment of the risks and ben-
efits in spite of possible knowledge gaps. Such an
approach may help companies in taking decisions
about new technical applications. It will also help
authorities in the approval of such products or the
funding of research projects.

In its second work period (2009-2011), the Federal
Government’s NanoCommission developed the ba-
sis of a guideline for the comparison of the bene-
fits and risks of nanotechnology products [25]. This
should reasonably estimate the benefits and risks
of products containing nanomaterials, despite po-
tential gaps in the data. Several criteria in the cat-
egories of environment, consumers, employees,
society and business must be taken into account,
which consider the different phases of the life cy-
cle (production, use and disposal).

Commissioned by UBA, the Darmstadt Oko-Insti-
tut (Eco-Institute) has developed a so-called nano-
sustainability check. This has created a uniform
pattern which can identify environmental pres-
sures and reliefs, but also risks and challenges for
the launch of products containing nanomaterials.
There is an evaluation grid in the centre of this
nano-sustainability check that analyses the nano-
products in comparison to a reference product (a
product without nanomaterials, but with the same
application). Using 14 key indicators, potential en-
vironmental and sustainability risks can be identi-
fied. Key indicators include for example the carbon
footprint to determine the greenhouse gas poten-
tial, energy efficiency, recyclability, health and
safety, practical function and life cycle costs.

The nano-sustainability check is primarily intend-
ed for internal assessment in companies. Its results
provide a basis for discussion and a compass for
the strategic optimisation of nanoproducts. These
two instruments help the initial estimation of risks
and benefits of nanoproducts and promote a trans-
parent and objective discussion. A comprehensive
assessment of risks and benefits remains subject
to further tools (LCA, regulatory risk assessment).
From UBA’s point of view these instruments must
be adapted to nano-specific issues in the future.

NANOTECHNOLOGY
Potential consequences for man
and the environment have not been
adequately researched

INITIATIVE FOR THE ADVANCEMENT OF HUMAN BIOMONI-

TORING

Human biomonitoring (HBM) is the best method

to investigate the actual physical exposure of the

population to hazardous chemicals. It provides a

central information and control instrument for

health-related environmental protection. HBM
provides environmental policy with scientifically
sound data on the following questions:

7 Whether and in what concentrations substanc-
es are absorbed by the human body? And do
they place a burden on it over the long term?

7 Are certain population groups (e.g. children)
particularly burdened?

7 Have bans or restrictions on use of substances
actually reduced population exposure?

The German initiative for the development of
HBM is based on a cooperation agreement signed
between the Federal Environment Ministry and
the German Chemical Industry Association (VCI)
in February 2010. In the next ten years, the VCI
will develop suitable detection methods for up to
50 new substances, which UBA will be able to use
for studying the impact on the population. There
are substances in the centre of the cooperation
to which the people in Germany may be particu-
larly exposed to or which may be highly relevant
to health, but have not been able to be detected
in the human body for lack of suitable detection
methods. The first candidates include plasticisers
used in plastics and materials used in consumer
products.
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NANOMATERIALS IN PRODUCTS
The tiny particles serve for example
as UV filters in sunscreens

The development of detection methods is a labo-
rious and expensive process. It is all the more re-
markable that the Environment Ministry and VCI
want to improve the knowledge about the real bur-
den placed by important industrial chemicals on
the general population in a unique collaborative
project between government and industry. The co-
operation will initially be tested in a three-year pi-
lot phase.

SUSTAINABLE CHEMISTRY - INDUSTRY'S ROLE
Sustainability in chemistry is not possible without
standards to protect the environment and human
health. The concept will only be successful if in-
formation on the effects and safe applications of
chemicals are known and passed on through their
lifespan. The affected companies, organisations,
their customers, environmental and consumer or-
ganisations, academia and authorities must pursue
this objective together. Communication for sus-
tainable management of chemicals is a challenge
in the globally networked economy when the issue
is the development of a global green economy.

Many chemical companies meet this responsibil-
ity. At the same time they invest in research, devel-
opment and innovation. Large companies are in-
vesting in strong brands whose quality and safety
are trusted by their customers. The German chemi-
cal industry describes itself as a major economic
engine of innovation in German industry. It con-
tributes 17 percent to the total expenditure for re-
search and development [26]. Innovations relate to
the full range of products, customer and market
relations, processes and organisation [27]. At the
same time the length of the innovation cycles has
shortened in recent years, due both to high eco-
nomic pressure and higher standards for environ-
mental health. This will also help the growth of

sustainability in all areas dealing with chemicals.
The increasing demands of customers and the pub-
lic towards safe and low-risk products constitute
the drivers in this respect.

Innovation does not necessarily mean greater sus-
tainability. It is Important that all players in the
supply chain agree that the direction of develop-
ment of innovations must be determined by sus-
tainability targets. However, it’s not only techni-
cal measures and innovative products that count
for the sustainable management of chemicals. It is
also necessary for companies to assess their busi-
ness activities and their overall impacts. They are
also responsible for long-term effects on the envi-
ronment and for labour and consumer protection.
For this purpose they must adjust their operation-
al management sustainably and include informa-
tion on the value chain. Sustainability applies to
all sites and thus to social impacts in less devel-
oped countries. Here, for example, child labour
and damage to health and the environment must
be avoided. Industrial standards can help assess
and enforce business activities. In sum, sustainable
business has a positive effect on competitiveness
and the future of the German chemical industry
and on employment.

SUSTAINABLE CHEMISTRY - THE ROLE OF ENVIRONMEN-
TAL POLICY

Sustainable chemistry does not succeed automati-
cally despite its economic advantages. Barriers do
exist, for example, when available alternatives and
their benefits are not known. Long development
times, low chances of success, high investment
costs and long-term returns are such barriers. Pilot
plants or prototypes that have not been adequate-
ly tested also have negative effects. Companies
switch their production if regulations or broadly
agreed standards force them to. Policy must spec-
ify the management of chemicals in the supply
chains to promote the trend towards sustainable
development.

Many environmental problems cannot be solved
at the national or EU level, but require global ap-
proaches. This is true not only for climate protec-
tion or the conservation of natural resources, but
also for the sustainable management of chemi-
cals. A global approach is necessary because nu-
merous products are manufactured outside the
EU and placed on the European market — without
adequate standards for the protection of natural
resources, the environment and health. These in-
clude the textile and leather industries whose pro-
duction now takes place for the most part in Asia
— often under poor conditions in terms of labour
and environmental protection. Textile and leath-
er industries do not really belong to the chemical
industry, however, the environmental and health
hazards are caused by chemicals. Thus they are an
example of production for which the sustainable
management of chemicals is of importance.
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A remedy can only be achieved in the long run
by sophisticated and harmonised global standards
within international and recognised binding agree-
ments. They should internationally enshrine legal
principles for the protection of the environment
and health. To achieve this, the rules of world trade
must also be adapted. They must not be limited to
the one-sided protection of free trade. The GATT
agreement of the World Trade Organisation (WTO)
[28] recognises national standards to protect the
environment and health if they do not unilateral-
ly provide an advantage to the local economy [29].
This requires an improved cooperation between
trade and environmental agreements. The begin-
ning of this happened in 2001 at the Fourth Minis-
terial Conference in Doha, however even after ten
years, the work on the coherence task still remains.

The foundations on which global chemicals man-
agement developments are based remain the deci-
sions made in the UN Conference on Environment
and Development in 1992 in Rio de Janeiro: Chap-
ter 19 of Agenda 21 describes the environmentally
sound management of toxic chemicals, including
illegal international transport of toxic and haz-
ardous goods. This global conference produced

a number of international initiatives and agree-

ments about chemical safety:

7 Globally Harmonised System (GHS) for uniform
global classification and labelling of chemicals,

7 regulations of the Stockholm Convention on
Persistent Organic Pollutants (POPs),

7 Rotterdam Convention on Prior Informed Con-
sent (PIC) procedure of the recipient country in
exports of chemicals to regulate the interna-
tional trade in hazardous substances,

7 Basel Convention on control of transboundary
transport of hazardous waste — and hence of
used chemicals — and their disposal.

The Montreal Protocol to protect the ozone layer
which regulates ozone-depleting substances has
been in existence since 1987. Another interna-
tional legal instrument will ensure that the entry
of mercury into the environment will be avoided
from 2013. OECD’s programme for environmental,
health and safety also plays an important role. The
participating states have developed and validated
internationally recognised test and measurement
methods for chemicals and guidelines for the mu-
tual exchange and acceptance of data (Mutual Ac-
ceptance of Data, MAD) since 1971. This establishes
conditions for coordinated action to achieve sus-
tainable chemical management for the benefit of
industry and authorities.

The Strategic Approach to International Chemical
Management (SAICM) is an attempt by the inter-
national community to achieve the target defined
by the World Summit in Johannesburg - i.e. to re-
duce the deleterious effects of chemicals on the
environment and human health by 2020. Thus a
comprehensive, global system of improved chemi-

cal safety will be established. The numerous indi-
vidual initiatives should be merged. Although the
instrument is not legally binding, the community
of states will evidently find ways for world-wide im-
plementation.

In the future, the various initiatives for sustainable
chemical management must be linked at the global
level. The aim of the policy should remain to es-
tablish high standards for test requirements, evalua-
tion benchmarks, best available techniques and en-
vironmental protection practices at the global level
for an overall sustainable chemical management.

CONCLUSION AND OUTLOOK

Global management requires an internationally
sustainable development of chemistry and a more
sustainable use of chemicals. All stages of the life
cycle of chemicals, i.e. production, use and dispos-
al, must be carefully examined.

We must question our economic activities and our
consumption patterns. For this we can create al-
ternatives or even completely change our habits if
they are not viable for a sustainable future.

For this purpose, indicators and benchmarks for as-
sessing the sustainability, sophisticated standards
for data requirements, assessment standards and
best available techniques and environmental pro-
tection are needed at the global level.

In the future, industry must not aim simply at pro-
ducing and marketing vast quantities of chemicals,
instead, function and service must be in the fore as
a complete package. This requires a paradigm shift
that can be easily formulated, however, this too
raises many questions of practice. To find good so-
lutions, the interaction of all stakeholders around
the world is needed, as no isolated solutions are
possible in a globally interconnected green econo-
my. The affected industries — especially the chemi-
cal industry — must play a major role in shaping
chemistry as an element of a more sustainability
economy. UBA will contribute its knowledge and
insights to this process.
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CITIZEN INQUIRIES, VISITORS,
BOOKS

Informing the public about virtually all aspects of
environmental protection is a prime responsibility
of the Federal Environment Agency (UBA). People
have been showing a great interest in obtaining
information on a wide variety of environmental is-
sues for many years. More than 100,000 requests
reach UBA’s Citizens’ Service annually. Most of
them can be answered by the information materi-
al made available by UBA: each year about one mil-
lion brochures, leaflets and booklets are distribut-
ed. The remaining questions are answered by the
Citizens Service’s six-member team in cooperation
with UBA’s experts.

Citizens' inquiries from 2005 to 2011

Year Number of inquiries to the
Citizens Service
2005 103,743
2006 109,931
2007 114,180
2008 100,829
2009 132,766
2010 102,019
201 107,131

Since June 2011, a number of UBA’s topics have also
been available by calling 115, the general phone
number for inquiries to public authorities. Infor-
mation provided by UBA via this government hot-
line includes issues such as air quality in Germany,
disposal of energy saving lamps as well as access
to environmental information under the Environ-
mental Information Act. The government hotline
number 115 was launched by the Federal Govern-
ment and provides wide-range information on
services by municipalities and by authorities at fed-
eral and Federal State level. The aim is to answer
people’s inquiries, if possible, on the first call in a
standardised form and independently of regional

competencies.
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VISITORS FROM HOME AND ABROAD

The number of visitors demonstrates the interest
of ordinary people towards UBA as a scientific au-
thority. In 2011, about 4,500 guests, including 90
delegations from abroad, inquired about ecologi-
cal, aesthetic and energy-efficiency aspects of the
Agency’s office building in Dessau-RoRlau. The
curvy building with its characteristic multi-col-
oured facade is a shining example of an environ-
mentally friendly and accessible way of building
and has become a landmark of the Bauhaus city.

UBA'’s office building also enjoys popularity as an
event venue. The Auditorium, which seats up to
380 visitors, and the Forum are often used for con-
ferences and cultural events such as exhibitions,
readings and concerts. The 1st Natural, Animal
and Environmental Protection Day on 7 May and
the Annual General Meeting of the Society of the
Friends of the Dessau-Worlitz Garden Landscape
on 21 May 2011, which drew about 300 visitors, are
some of last year’s highlights.

THE LIBRARY: CONCISE ENVIRONMENTAL KNOWLEDGE
With over 400,000 items of media, UBA has the
largest library among the German-speaking coun-
tries. It provides up-to-date information and exten-
sive literature to Agency staff and the general pub-
lic. It covers a wide range of subjects from general
to specialist literature with relevance to the envi-
ronment - chiefly in printed form. But the number
of electronic media such as e-books, e-journals is
steadily increasing and the library is being con-
verted into a hybrid library with the aim of posi-
tioning it successfully as a specialised library and
meeting the users’ expectations. All titles can be
viewed via the Internet in Opac, the library cata-
logue.

The Dessau, Berlin and Bad Elster branches offer
plenty of room for quiet private study and inten-
sive group work. The environment library organ-
ises special activities to bring environmental issues
close to children and young people. The library has
trained specialists in media and information serv-
ices for many years. About 14 trainees are regular-
ly trained at UBA’s three library sites.






ART AND ENVIRONMENT

For more than 25 years, the Federal Environ-
ment Agency (UBA) has regularly invited artists to
present environmental work at the Berlin-Grune-
wald branch and, since 2005, in Dessau as well,
and to contribute to the dialogue between envi-
ronmental science, environmental politics and art.
This collaboration means to us that we will have to
enter into a programme of developing new forms
of perception and knowledge for our themes. Many
artists in their work are now dealing with the glo-
bal threat of climate change, the wasting of re-
sources, excessive consumption, the destruction of
the rainforest or biodiversity loss, to name only a
few problem areas. In the social process of commu-
nication about future opportunities and sustaina-
ble development in our society, the artists’ work
has a special status: they can sensually express and
communicate ideas, visions and existential experi-
ence in a universally understandable language, in
symbols, rituals, signals and images.

LOOKING BACK ...

The exhibition “Recommended to mimic — Expedi-
tions in aesthetics and sustainability” which was
shown in spring 2011 at UBA’s premises in Dessau
and in Bauhaus, raised awareness of the fact that
sustainability does not develop without the arts
and sciences: they teach thinking in terms of tran-
sitions, temporary solutions, models and projects.
More than 40 creative people from Germany and
abroad showed artistic practices that contribute to
the preservation of the planet, have an influence on
consumer awareness and are economically viable.
The boundaries between art, science, environmen-
tal action and technical invention were fluid. In his
installation “Avatar incarnation cRdxXPV9GNQ”,

Michael Saup for example visualised the harmful
carbon dioxide emissions generated by the unre-
strained use of the Internet. The melting ice sculp-
tures of Néle Azevedo, a native of Brazil, and the
“World Climate Refugee Camp” of Herman Josef
Hack pointing to the growing number of climate
refugees created direct impressions of the conse-
quences of climate change. Various contributions
such as “Cars to bicycles” by Folke Kébberling and
Martin Kaltwasser were dedicated to re- and up-cy-
cling of products. The Swiss artist Cornelia Hesse-
Honegger showed accurate drawings of mutated
insects (especially bed bugs) she had collected in
the vicinity of nuclear power plants. “Adopted” by
Gudrun F. Widlok is one example of an unusual so-
cial project, mediating a symbolic adoption of Eu-
ropean singles by large Ghanaian families.

For the 2011 summer holiday season, UBA present-
ed Andrea Béning’s works in the exhibition “out at
home 11” in Dessau, reflecting critically on the sig-
nificance of nature and landscape in tourism and
modern leisure culture. Andrea Béning re-organ-
ised image clichés and stereotypic character sys-
tems, ironising and visualising them in this way.
It was the realms of camping and indoor climbing
from which the artist took materials, shapes and
surfaces for the presentation at UBA to re-arrange
them in an irritating fashion using photography
and installation. Snow-covered mountain ranges
were superimposed by stunted palms of artificial
holiday paradises in collages; climbing walls with
colourful handles, mimicking mountain slopes,
created spheres in space; sewn-together tents with-
out entrances and exits were transformed into
sculptures and miniature landscapes in installa-
tions.

Andrea Boning deliber-
ates on the significance of
nature and landscape in
tourism




A blue line simulates the forecasted rise in sea
level in Martin Jehnichen’s photographs

... AND FORWARD

In the “Urban GREEN & Urban CULTURE” exhibi-
tion from February to March 2012, the environmen-
tal artist Dieter Magnus from Mainz showed built
contributions and ideas for sustainable urban devel-
opment. At the same time he envisages the artist’s
role in the urban area as a designer of urban spaces
and as an initiator and mediator of city planning
games with citizens and students. The exhibition
illustrated the connection between art and nature
on 45 panels using examples from past and present
and visions for the future. The exhibition started in

Dessau and will travel throughout Europe for sev-
eral years. In the summer of 2012, UBA will show
the results of this year’s international Herford Recy-
cling Design Award. The award has been sponsored
by the Recycling Working Group since 2007 and is
the only nationwide competition which addresses
resource conservation and carbon reduction in de-
sign. The spectrum of sought-after developments
ranges from decorative items, furniture and cloth-
ing/textiles and accessories. The aim is to discov-
er the “hidden meaning of things discarded” and
make them usable.

For the autumn, an exhibition of Martin Jehnichen’s
works is being planned. The Leipzig photogra-
pher’s project “Waterlines” visualises the expect-
ed global rise in sea level: on Jehnichen’s photos,
a laser projects a blue line to show the height of
the forecasted water level in 2100. This line runs
right through the middle of our lives — through
the life of the Amsterdam clerk, the Maldives fish-
erman and the life of the Xing family on China’s
east coast. What does one metre sea level rise mean
for the cities of Hamburg, New York, Buenos Aires,
Maputo, Jakarta, Hong Kong, Tokyo? What will our
coasts look like and how will river valleys change?
In addition to an artistic investigation of this threat,
Jehnichen also intends to produce records. Towns,
villages and countryside will be destroyed or will
disappear in a rather short period of time. A specif-
ic documentation of the current state of these areas
is part of the photo project. As “work in progress”,
pictures will be made in 30 places around the world
in the next two years. The blue line will cut through
landscapes, families and homes. It will not stop be-
fore cultural monuments, infrastructure projects,
dams or fields. The venue is a mobile shipping con-
tainer which will be placed at the entrance of UBA’s
office building in Dessau.

On an expedition into the
world of sustainability

WHAT MATTERS 2012



SUSTAINABLE CONSTRUCTION

Buildings contribute significantly to CO, emissions
and use a large amount of resources. Therefore the
Federal Environment Agency (UBA) wants the con-
struction and operation of its buildings and prop-
erty to become a model for other developers in the
public sector in terms of environmental protection
and sustainability. All building and reconstruction
projects fulfill or exceed the requirements that
UBA demands from third parties in various action
areas. Thus UBA pursues the standard of zero-ener-
gy or plus-energy buildings that produce as much
or more energy than they consume over the year.
Of equal importance is to make best use of the
building to conserve resources. To make sustain-
able building a success, these requirements must
be considered throughout the entire process from
design to operation. Comprehensive monitoring
can ensure the success and quality of the projects.

RECONSTRUCTION AND REFURBISHMENT OF THE OFFICE
BUILDING IN BERLIN

The Federal Agency for Building and Regional
Planning put out an urban design tender in August
2010 for the reconstruction and refurbishment of
the office building in Berlin on behalf of the Feder-
al Office for Real Estate Management and UBA. In
February 2011, the winners were announced and
commissioned to carry out the project. In addi-
tion to spatial and functional aspects, the building
should achieve the new building standards stipu-
lated by the amended Energy Saving Ordinance
(EnEV 2009). To ensure consistently good and
healthy working conditions for UBA'’s staff, materi-

als in the existing building will be critically exam-
ined and environmentally sensitive building mate-
rials selected. Also, the building’s substance will be
protected to maintain the high standards of monu-
ment protection.

The installation of laboratories represents a par-
ticular challenge. Their typically high energy con-
sumption will be reduced as much as possible by
energy-efficient equipment and on-demand con-
trol of laboratory operations in building automa-
tion. The aim of this project is the gold quality seal,
the highest achievable of the “Sustainable Building
Rating System” (BNB) of the Federal Government
which has so far been limited to new building
projects. Therefore, another task is to define a gold
standard level in the current planning process for
refurbishment in various action areas.

EXTENSION BUILDING IN DESSAU-ROSSLAU

In Dessau-RoRlau, an extension office will be built
to cope with about a hundred new jobs. For this, a
plot adjacent to UBA’s current site was purchased
in 2010. Similar to the existing building, the exten-
sion should become a model project for sustaina-
ble construction. The objective is to build at least a
zero-energy or even a plus-energy building. In De-
cember 2011, the State Office for Building and Con-
struction put out a multi-disciplinary design ten-
der. From a preliminary qualification competition,
up to 25 design collectives of consulting architects
and engineers have been invited to submit a de-
sign bid for this task. The winners of this contest
will be announced in August 2012. The new build-
ing is scheduled for completion in 2015.

The office building in Berlin-Grunewald will be
completely refurbished and modernised

Design image (View from the patio) byGeneralplanungsgesellschaft mbH









2102 SYILLVW LVYHM









	What Matters 2012
	What Matters 2012
	What Matters 2012
	“Visualising nature’s  economic Value”
	Green Economy
	Benefits oF a transformation to a green economy
	competitiVe Factor resource eFFiciency
	the Future markets are green
	enVironmental protection creates Jobs
	corporate social responsibility and enVironmen- tal management


	The elements of a sustainable  energy supply
	Power efficiency is the largest  source of energy
	ObJectives oF the german energy and  climate policy
	Renewable energy – the pillar oF future energy supply
	Transformation oF the  energy system creates  economic opportunities
	Energy policies need  ecological guidelines
	A greenhouse-gas-neutral  germany – a feasible ideal?
	barriers to sustainable deVelopment in the  electricity sector
	system integration oF reneWables in the  electricity sector
	smart energy grids
	barriers to an eFFicient use oF energy
	bringing traFFic onto a sustainable course

	InnovatiVe solutions are encouraged
	the heatpipe reFormer
	latent heat storage
	100 % reneWable energy regions

	Instruments For the implementation oF the transformation  oF the energy system
	ecodesign directiVe and energy eFFiciency act
	the amended reneWable energy act
	eco-poWer and prooF oF origin
	ambitious standards For energy-eFFicient buildings
	building energy reFurbishment and rent   regulation
	reneWable energies heat act and market incentiVe  programme
	the combined heat and poWer act
	inVolVing traFFic more strongly in enVironmental  costs
	energy taxes and enVironmentally harmFul  subsidies


	A key skill for sustainable societies
	The World resurveyed: the liFe cycle is what matters
	sinks:
	rebound eFFect:
	decoupling:
	urban mining: salVaging dormant raW material  treasures

	Indicators: making resource  consumption measurable
	including the raW material equiValents oF imports
	representing materials extraction comprehen- siVely and taking cascading use into account

	Basing production on resource  eFFiciency
	ecodesign: resource eFFiciency as a mark oF   product quality
	using innoVatiVe production techniques to Fully  realise eFFiciency potential
	sustainable inFormation and communications  technology
	eFFiciency in the construction sector

	It will not work without the consumer
	changing attitudes – using society’s Value change

	The “blue angel” –  clear guidance for consumers
	Carsharing – use instead of ownership
	Resource policy - an  interdisciplinary action area
	The public sector: leading by  example
	Finally


	An elementary building block of a Green Economy
	To what objectives should sustainable chemistry  be aligned?
	Principles oF sustainable chemistry
	Qualitative development
	Quantitative development
	Comprehensive life cycle analysis
	Action instead of reaction
	Economic innovation
	What contributes to sustainable chemistry?
	example: micro system technology
	example: ionic liquids
	example: synthesis oF chemicals From reneWable  resources

	Strategies and tools for industrial use of biomass
	assessment oF chemicals – knoWledge FolloWs   responsibility

	Reach closes gaps in our knowledge
	more enVironmentally compatible use oF   chemicals
	improVed serVice – reduced chemical consumption
	products – chemistry must be suitable
	exclusion oF critical chemicals From products
	emission testing oF products
	more transparency by regulated declaration
	strengthening corporate responsibility
	establishing enVironmental standards in global  markets

	12 criteria to establish the best available  techniques
	enVironmental standards in textile and leather  production
	pharmaceutical agents – do not relocate risks  abroad
	responsible behaViour oF the chemical industry
	dealing With risks – plant saFety and accident  preVention
	sustainability check For products containing  nanomaterials
	initiatiVe For the adVancement oF human biomoni- toring
	sustainable chemistry – industry’s role
	sustainable chemistry – the role oF enVironmen- tal policy
	conclusion and outlook


	The Federal environment agency
	Citizen inquiries, Visitors,  books
	Visitors From home and abroad
	the library: concise enVironmental knoWledge

	Art and environment
	looking back ...
	... and ForWard

	Sustainable construction
	reconstruction and reFurbishment oF the oFFice  building in berlin
	extension building in dessau-rosslau
	zero-energy building in berlin-marienFelde
	energy reFurbishment oF monitoring stations

	Facts and Figures
	Editorial information
	publisher:
	editorial management:
	english by:
	layout:
	circulation:
	photographs/graphics:






