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City: Introduction and context
"ESSENtials - changing the way we act"
The successful 150-year transformation story, from a city of coal and steel to the greenest city
in North Rhine-Westphalia, is a role model of structural change for many cities in Europe.
The increase in the proportion of open spaces (> 54% of the municipal area), despite the
increasing space requirements for housing and industry, is entirely thanks to the intelligent
repurposing of disused land.

Fig. 0.1: "ESSENtials– changing the way we act" (source: City of Essen)

Green infrastructure is the motor for our sustainable urban development. With the largest water
body renaturalisation project in Europe, after 100 years we are giving people back their River
Emscher. The people's 'ability to change' is the key to the success of this process of transformation.
Essen is a blueprint for European cities that can achieve great things under difficult budget
conditions and with limited financial resources. The efficient application of European funding
has made the "Green Revolution" possible in Essen, and we can impressively demonstrate this
to the visitors in 2017. Tangible projects, not just planning vision.
With a population of 574,000, the City of Essen is the ninth largest city in Germany. It is located
in the Federal State of North Rhine-Westphalia, at the centre of the Ruhr Metropolis (also
known as the Ruhr Area), where around 5.1 million people live, the third largest conurbation in
Europe after London and Paris.
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Essen has excellent transportation connections within the conurbation, with roads, rails and
water bodies.
Essen is also ranked third in Germany with its share of green areas, which includes many
important historical parks (the Gruga Park), and also traditional recreation areas in South
Essen, as well as new residential and outdoor facilities in the city centre and in the north of the
city.
The municipal area of 210 km² is divided into 9 districts, with 50 neighbourhoods. The Council is
the most important decision-making body in the city, and is elected by the citizens for a term of
5 years. The chairman, and simultaneously head of the administration, is Lord Mayor Reinhard
Paß.

Fig. 0.2: Position in Europe / in the Ruhr Metropolis
(source: EWG-Essener Wirtschaftsförderungsgesellschaft / Essen Economic Development Agency)

Essen looks back on 1,160 years of history, which was long characterised by high aristocratic
and clerical culture.
The more recent history was determined by coal and steel. What began as surface coal-mining
in the south of the city had little effect on nature and the landscape. The massive coal
production through mining that began in the early 19th century, and the subsequent heavy
industry, pushed aside nature in the northern half of the city until the last colliery was closed in
1986. Likewise at the start of the 19th century, Friedrich Krupp opened a cast steel factory; the
name Krupp is inseparably associated with the city to this day. Since 2010, the corporation
formed by the merger with Thyssen has again had its headquarters in the Krupp Belt, close to
Essen city centre.
Zollverein Colliery was an active coal mine from 1847 - 1986.
Today it is an industrial monument, and has been a UNESCO World Heritage Site since 2001,
and the landmark of the city.
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Fig. 0.3: Zollverein Shaft XII (source: City of Essen)

After the decline of the coal and steel industries, Essen developed during the second half of the
20th century into a services and financial centre. Alongside ThyssenKrupp AG, 9 other
DAX-listed corporations have their headquarters here.
The mix of small and medium-sized enterprises and trade crafts dictates the excellent economic
climate. Around 81% of all those in employment work in the services sector. The high number of
jobs also brings around 140,000 commuters to the city every day. Initiativkreis Ruhr is the
network of commercial companies that are sustainably changing the Ruhr Metropolis1.
Essen is also a trade fair and congress location, a university town, shopping city, and a cultural
stronghold in the Ruhr Metropolis. The Folkwang Museum and the Red Dot Design Museum
offer internationally respected insights into the world of art and design.
The Aalto Theatre and the Philharmonic Hall at Saalbau are representative venues for opera,
ballet and concerts. In this context, Essen was named European Capital of Culture in 2010,
and thereby represented the entire Ruhr Metropolis.
This distinction generated interest in Europe, and is an expression of the ongoing structural
change, as a continuation of the Emscher Park International Building Exhibition (1989-1999).
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Source: www.i-r.de
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It has been recognised that the 53 towns of the Ruhr Metropolis can only master certain challenges together.
For over 100 years, these regional partnerships have traditionally operated the sewage management and water supply systems.
In 1899, the Emschergenossenschaft was founded in Essen, becoming the first German water
management association, whose main task was sewage management.
The conversion of the Emscher system will still last until 2020, with underground sewers and
water body renaturalisation. With green corridors following the water body, blue/green climate
corridors are being created.
The Ruhrverband (Ruhr Association) looks back on 100 years of history. Its existence made
possible the construction of large dammed reservoirs and hydro dams, as well as modern
wastewater treatment plants. It secures the water supply for an area with 4.6 million residents.
In recent years, additional environmental themes have been tackled through the use of regional
concepts. In July 2008, the Clean Air Plan for the Ruhr Metropolis thus came into effect. Further
regional approaches to climate protection in the Ruhr Metropolis will have been developed by
the time of the "KlimaExpo.NRW" in 2022.
The preparation for this application led to a regional discussion of environmental quality
standards based on the 12 indicators2.
Over and above this, the Ruhr Metropolis is preparing an application for the IGA 2027 –
"International Garden Exhibition Ruhr Metropolis 2027"3.
On 09 June 2014, Hurricane Ela caused massive damage to the City of Essen; of the city's
61,000 street trees, 20,000 were affected.
The resistance of the City of Essen could be seen from the fact that within 5 days the road
network was open to traffic again, the local public transport was running again, and the schools
and kindergartens were open again.
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Source: Regional Environmental Contract / www.konzept-ruhr.de
Source: www.bdla.de
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Fig. 0.4: Hurricane Ela (source: via Verkehrsgesellschaft mbH)

3,500 action forces and over 4,500 citizens helped to rectify damages in the sum of 61.5 million
euros.
Essen has for many years been participating in various networks. Since 1993, Essen has been
a partner of the Climate Alliance. The Council passed an "Integrated Energy and Climate
Concept" in 2009. This includes 133 measures, and these are pursued as a single overall
process under the aegis of "klima|werk|stadt|essen" for sustainable and climate-friendly urban
development. In 2010, Essen joined the "Covenant of Mayors", and was the winner of the
European Energy Award in 2010 and 2013.
Further activities are conducted on a European level, e.g. in relation to membership of
EUROCITIES, and through the RVR at ICLEI.
In 2013, Essen was awarded the title of "Active municipality in Europe" by the State of North
Rhine-Westphalia.
To this day, not a single environmental legal proceeding has been filed against the City of
Essen at the European Court of Justice.
Alongside its participation in regional processes, Essen also plans the future of the city.
By passing the ESSEN.2030 strategy, the Council has created an integrative urban development process to increase the quality of life and competitiveness of the city.
With the participation of the population, the economy and other stakeholders in the urban
community, projects and measures are being pursued in five different fields.
The key project in the "ESSEN.URBAN" activity area is the application for the title "European
Green Capital".
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1. Climate change: mitigation and adaptation
1 A. Current situation
According to the CO2 balance calculation1 of the City of Essen (1), CO2 emissions within the
municipal area fell by 29.5 percent, from 6.32 million tonnes in 1990 to 4.46 million tonnes in
20112 (Fig. 1.1), thus exceeding the German national average (-25.6%).

Fig. 1.1: CO2 life cycle assessment (LCA)

The present calculation of CO2 emissions relates to the municipal area of Essen, and is
based on collection of structural and consumption data from businesses, the administration,
private households, and the transportation sector. The energy values on which the balance
calculation is based are composed in approximately equal halves of local data and national
parameters3.
We compare all emissions reductions to the reference emission inventory from 1990.
Facilities that are recorded in the EU Emissions Trading Scheme are not included in the CO2
balance sheet (1), and emitted an additional 239,000 tonnes of CO2 in 2011 (2).

1

CO2 balance calculation can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
The City of Essen calculates CO2 emissions using the ECORegion tool, always on the basis of the polluter
principle. The emission of energy-related CO2 is therefore represented for households, business operations and
vehicles within the municipal area, including those emissions that they generate globally, i.e. also outside their
territory. A "life cycle assessment (LCA)" is performed, which likewise takes into consideration the cost of
generating energy in upstream processes. Through the selection of the aforementioned method, the City of Essen
fulfils the requirements of the Climate Alliance, and of the European Energy Awards (eea®).
3
Local sources: Residents, employees in business sectors, energy supplied by energy supply companies: Gas,
electricity and district heating consumption, primary energy factors for district heating, vehicle licensing statistics,
energy consumption of the city administration by fuel type
National sources: Electricity mix, energy consumption from grid-unbound fuels (oil, coal, LPG, wood, biogas),
average road performance of motor vehicles
2
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The electricity consumption of the aluminium smelting plant operated by TRIMET AG is
likewise not included, which utilises up to 45% of the total electricity requirements each year,
while simultaneously being subject to very substantial fluctuations, dependent on the
economic cycle. If the electricity consumption of TRIMET were to be factored in, fluctuations
in the economic cycle would mean that the significance of the balance calculation would be
substantially reduced in relation to all other sectors, e.g. the municipal real estate (53,000
tonnes of CO2, 1.2%).
In 1990, 10.1 tonnes of CO2 were emitted per resident in Essen. By 2011, this was
successfully reduced to 7.8 tonnes CO2 per capita (-23%). The comparison values for 2011
were approx. 9.1 tonnes in Germany, and in North Rhine-Westphalia around 15.0 tonnes. If
the emissions of the aluminium smelting plant are included in the calculation for 2011,
Essen's per-capita CO2 emissions were 9.95 tonnes, and hence still below the national
average.
The drop in CO2 emissions can on the one hand be attributed to the structural change
described in the introductory chapter, and on the other to climate protection measures on a
national and state level, as well as to a great number of additional specific measures taken in
Essen. Essen sees climate protection as an opportunity to shape the economic core of the
Ruhr Metropolis in an exemplary and sustainable manner. In order to continue and
accelerate the trend towards CO2 reduction, it is necessary in particular to extensively
decarbonise the energy system through increases in energy efficiency, energy savings on
electricity and heating, and the use of renewable energies in energy conversion. This
development has been successfully initiated in Essen.
The consumption of fuels with unfavourable primary energy factors (in particular heating oil,
lignite and black coal) has been considerably reduced, and that of fuels with good primary
energy factors has increased (district heating). Furthermore, the specific primary energy
consumption of electricity and district heating has been reduced. This is primarily due to the
use of renewable energies, ambient heat and waste, the expansion of which has grown
considerably more dynamic since 2000.
The high-performance district heating network, largely fed by the district heating
cogeneration system at the Essen-Karnap waste incineration plant, covers 20% of space
heating requirements with an outstanding primary energy factor of 0.39 (3).
The above-average proportion of electric heating systems (off-peak storage heaters) has a
negative effect on the figures, and the replacement of these systems is being aggressively
promoted through specific measures.
At 1.98 tonnes of CO2 per resident in 2011, fuel consumption in traffic (not including shipping
and aircraft traffic) accounted for almost exactly a quarter of total emissions.
The greatest proportion of the CO2 emissions in 2011, at 38.5% or 2.99 tonnes of CO2 per
resident, was associated with electricity consumption.
Thanks to a minimal reduction in consumption of 44 GWh (1.4%) between 1990 and 2011,
and above all because the CO2 intensity of the electricity mix taken into consideration here
has been falling on a national level (4) (Fig. 1.2)4, the associated CO2 emissions fell by
17.7%:
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Due to the liberalisation of the electricity market it is not possible to determine the proportional fuel mix and
market share of all the electricity supply companies represented on the electricity market in Essen. The CO2
emissions factor for the electricity mix is therefore derived from the national mix.

2

Fig. 1.2: Development of the CO2 carbon content in the electricity mix (4)

The city administration is living up to its role model function, and since 2010 it has been
buying certified green electricity5 with a significantly reduced CO2 intensity (after 25% in 2010
and 29% in 2012, since January 1st 2013 100% certified green electricity (5), achieving
passive house standard with new buildings, and aims to achieve a renovation rate of 3%.
With the target of reducing CO2 emissions by 40% before 2020, Essen goes significantly
beyond the EU, national and state government targets, and wishes to be a role model.
By 2050, Essen will be a low-carbon city, and will have reduced emissions by 95%, thus
exceeding the German national targets (Fig. 1.3)6.
The commitments of the City of Essen:
Targets of the Climate Alliance:
-Reduction of CO2 emissions by 10% every 5 years,
-Halving per-capita emissions by 2030 at the latest (base year 1990),
-Protection of tropical rainforests and commitment not to use tropical timber
The targets of the Covenant of Mayors and of the EU
-As signatory to the "Covenant of Mayors", Essen undertakes to exceed the "20/20/20 by 2020" target
of the European Union.
-Essen voluntarily accepts the target of the Energy Efficiency Directive, to achieve a renovation
quotient of 2.5-3% for public buildings, which applies to central governments.
-Consideration of energy efficiency factors in public procurement
-With its target of all new public buildings being built in passive house standard, Essen exceeds the
requirements of the Buildings Directive
Targets of the Federal Government
Essen adopts the German climate targets for the
-Reduction of CO2 emissions (base year 1990) by 40% by 2020, 55% by 2030, 70% by 2040 and
95% by 2050, and
-Primary energy savings of -20% by 2020 and -50% by 2050 (base year 1990), and adds to these the
target of -30% by 2030.
Targets of the State Government (Climate Protection Law of North Rhine-Westphalia dated
23 January 2013 / first in Germany)
-The Climate Protection Law makes climate protection a statutory task (preparation of climate plans)
-Essen wishes to exceed the state-level target: CO2 savings of 25% by 2020 (base year 1990)
-Essen accepts the target of a 25% proportion of electricity cogeneration by 2020
Fig.1.3: The climate protection targets of the City of Essen (6)
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Green electricity can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
For the climate protection targets, see also section 1C

3

1 B. Results achieved in the past
In order to manage the energy transition on a municipal level, we set clear targets, make
commitments, and use municipal climate protection management systems such as the
Sustainable Energy Action Plan (SEAP) in the Covenant of Mayors and the European
Energy Award (eea®)7 to document and check on progress. Effective monitoring is also
ensured by means of balance reports and CO2 balance calculations (7).
Founded on components such as the Integrated Energy and Climate Concept (IECC) (8) of
2009, and the winning entry to the "Energy-Efficient City" competition8, Essen uses the aegis
of klima|werk|stadt|essen9 (9) to pursue integrated, sustainable and climate-friendly urban
development through the dual strategy of "mitigation and adaptation".
The integrated approach to the climate-friendly conversion of the city10, taking advantage of
the synergies between mitigation and adaptation, is illustrated by the Emscher conversion11:
wastewater treatment plants go from being major energy consumers to generating power;
water bodies and accompanying vegetation fix CO2 and act as a network of green spaces to
promote a healthy urban climate; path networks promote cycling and walking; new green
spaces "on the doorstep" make it unnecessary to drive to somewhere green ("city of short
distances"), and make the city more attractive as a residential location, thus reducing
commuter traffic.
The key to achieving climate protection targets is the comprehensive participation of the
urban community. In order to network the many different stakeholders of the
klima|werk|stadt|essen9 for a new climate culture, the Essen Climate Agency12 was founded
in 2012. It provides advisory services, supports projects, organises information campaigns
and events, and builds networks.
The central service of the Climate Agency is the renovation service package (10).
An energy efficiency partner system (partnership project with Kreishandwerkerschaft Essen)
substantially reduces the complexity of energy-saving renovations, and helps landlords to get
around the prevalent reservation.. For a wide range of different requirements, and after a free
initial consultation session, packages of services can be offered to meet the objectives of the
target group, specifically tailored to the specific properties in question, but also to the
financial resources available. The building owners thus receive support in all phases of the
renovation process, from the initial analysis, through planning, financing, involving the
tenants, and performing the renovation work.
When it comes to buildings, Essen is also active in a wide range of other ways:
•
•
•
•
•

by incorporating energy matters into in municipal sponsorship and modernisation
programmes (courtyard and facade programme13) (11),
through close cooperation with our municipal housing association, Allbau AG, which
performs energy renovations on 3% of the residential area each year,
by setting energy-related standards (guidelines for energy-optimised urban planning14
(12)) for building development plans, sale or leasing of municipal properties,
when building entire housing developments in passive house standard (climate
protection quarters) or
by connecting entire new construction areas to local heat networks.
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eea® can also be found in sections 1/2|3|4|5|6|7|8|9|10|11|12|
"Climate Initiative Essen – Living in a new cultural climate" awarded a total of € 5 million in the "Energy-Efficient
City" competition of the Federal Ministry of Education and Research 2011-2016
9
klima|werk|stadt|essen can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
10
StadtKlima ExWoSt//strategy and climate adaptation action plan can also be found in sections
1|2|3|4|5|6|7|8|9|10|11|12
11
Emscher conversion can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
12
Climate Agency can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
13
Courtyard and facade programme can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
14
Guidelines for energy-optimised urban planning can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
8
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The substance of the city's own buildings is continuously being improved. For new buildings,
the passive house standard must be achieved (kindergarten and school buildings have
already been built following this standards)15. With the support of national and regional
support programmes, over € 70 million has been invested in building renovations in the last
five years [13]. Further measures include improved consumption monitoring, the
implementation of innovative financing models in contracting (14), and janitor and user
training courses (15). In this way, Essen has reduced the energy consumption of municipal
buildings by 16% over the last 10 years, from 267 GWh in 2003 to 219 GWh in 2013 (16)16.
The comprehensive renovation programme for street lighting, with the complete replacement
of the gas lamps and replacement of 18,000 L12 mushroom-style lamps with high pressure
sodium vapour lamps has reduced energy consumption in the last five years by 15 million
kWh, and CO2 emissions by 3,000 tonnes per year (17). In addition, Essen is investing in
LED lighting, as in the conversion of 280 lamps in the Gruga Park.
The municipal housing association, Allbau AG, performed energy modernisation work on
1,900 residential units between 2010 and 2014 (total investment volume approx. € 64.0
million).
The renovation quotient of 3% of the area/p.a. is being maintained. Average heat
consumption has been reduced by 20% since 2003 (Fig. 1.4, left). Since 2003 the number of
off-peak storage heating systems operated by Allbau has been halved by switching to central
heating systems; by 2020, it is planned to halve this number again (Fig. 1.4, right).

Fig. 1.4: Changes in average heat consumption (left) and the inventory of off-peak storage heating systems
owned by the municipal housing association Allbau AG

In 2013, Essen and RWE Deutschland AG conducted the joint project "RWE aerial
thermography Essen" (18). The wide-area photography of heat losses from roofs allowed the
"energy footprint" of a major city to be recorded for the first time (Fig. 1.5). By August 2014,
34,000 owners requested detailed information on the heat emissions from their roofs, and
over 15,000 took advantage of the individual advisory and information services of the Climate
Agency.

15
16

House of Learning – in Essen Haarzopf, Essen Überruhr grammar school, see section 11
see also environmental budget in section 12
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Fig. 1.5: Thermal image of the entire municipal area, a sample neighbourhood and a sample building

In addition to increasing energy efficiency, the expansion of renewable energies is also a
central component of the climate protection strategy of klima|werk|stadt|essen17 (7) (Fig. 1.6).

Fig.:1.6: Development of the installed capacity of plants generating electricity from renewable energies in Essen
(19)

17

klima|werk|stadt|essen can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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In Essen, over 1,400 photovoltaic (PV) systems with a combined capacity of 16.5 MWp
contribute to the decentralised electricity generation process. On municipal roofs, 27 solar
power systems have already been installed, with a capacity of 748 kWp, 20 of which are
ccitizen-funded18.
Further roofs are available, allowing people who do not own property to invest in climate
protection locally.
At the end of 2010, the Register of Solar Roofs was published, allowing building owners and
business operators to find out whether their roofs are suitable for PV or solar-thermal energy
[20].
In 2012, Stadtwerke Essen AG installed a biomass heating plant in the Gruga Park19, with a
rated capacity of 1,650 kW from biomass and 4000 kW from gas (investment volume around
€ 4.4 million). In 2013, STEAG Fernwärme AG retrofitted one of the four coal boilers at the
Rüttenscheid heating plant as a biomethane-fired cogeneration plant (4.4 MW el).
Essen has an effective district heating network. Fueled mainly by the waste incineration plant
at Essen-Karnap supplies district heating for 20% of Essen's heating requirements20.
Alongside district heating, the expansion of highly efficient decentralised cogeneration
systems is an important component of the plan to transform the energy system, with many
successful examples of innovative local heat networks implemented in recent years21. A
prime example of the integrated approach is the climate protection quarter at Dilldorfer
Höhe22 (21).
At the Federal Government research project Stadtklima ExWoSt23(22), in partnership with the
regional dynaklim24(23) project, and through a broad participation process, Essen prepared a
comprehensive strategy and action plan for adaption to climate change (24).
The consequences of climate change, vulnerabilities, and effects on urban development
have been calculated (Fig. 1.7), adaptation capacities have been investigated, and action
requirements for a resilient city have been defined.
The spectrum of action to be taken incorporates climate change adaptation in regional and
urban land use planning, specific model neighbourhoods, rainwater and groundwater
management, climate checks for companies, and warnings and tips for the individual use of
the population. Particularly in the most densely built-up and populated districts, there are
areas that turn into islands of heat.
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Civil solar power systems can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
Gruga Park can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
20
The decoupling of heat during the incineration of waste constitutes generation from renewable energies in the
context of the German Renewable Energies Heating Act
21
e.g. Nöggerath housing development (26 SFD), Seebogen Kupferdreh (46 SFD, 5 MFD), Borbecker Börde (86
SFD), Gewobau housing association (biomethane cogeneration plant (549 KW) supplying 800 residential units,
health clinic, shopping centre and retirement home)
22
68 residential units, of which 17 detached houses, passive house standard and KfW efficient house class 55,
geothermal
pump plus solar and PV, smart metering
23
StadtKlima ExWoSt//strategy and climate adaptation action plan can also be found in sections
1|2|3|4|5|6|7|8|9|10|11|12
24
dynaklim can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
19
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Fig.: 1.7: Section of worksheet on vulnerability "urban climate and health factors" (23) (Explanation see 1 D)

Urban redevelopment, energy-efficient construction and the creation of a climatically effective
lake were combined in the Niederfeld urban redevelopment district in Altendorf25.
Synergies also result from the project ESSEN.New ways to the water (25)26; this is because
maintaining and expanding open spaces improves air exchange. In addition, Essen supports
the addition of greenery to roofs, facades, courtyards and streets.
The increasing importance of alternative mobility concepts is taken into consideration.
From structural and technical perspectives, improvements in the transportation infrastructure
have been implemented for cyclists, pedestrians and local public transport users.
The Rhine Rail cycle path27 was opened in 2010 as the first section to be completed of a fast
cycleway from Duisburg to Hamm. Over 250 one-way streets were opened to cyclists.
The Metropolradruhr28 bicycle rental system has made over 400 bicycles available at 52
stations in Essen.
Technical improvements in the local public transport network include e.g. the fulfilment of
Euro standards V and VI by the bus fleet, the procurement of 27 new trams and a hybrid bus,
and the acceleration of the tram- and buslines. Five natural gas fuel stations and 80 public
electric charging stations are available. These are used amongst others by the innovative
electric car-sharing project Ruhrauto-E [26], which currently has 48 electric cars and over
1,500 users.
The Climate Agency organises campaigns for the eco-friendly modes of transport, e.g. the
"Stadtradeln" (City Cycling) cycling campaign. The bike and car-sharing facilities are
integrated into the ticketing system of the transport association.

25

Niederfeld Lake can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
ESSEN.New ways to the water can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
27
Ruhr fast cycleway can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
28
Metropolradruhr can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
26

8

In this way, flexible intermodal mobility29 is becoming a reality in Essen (Figure 1.8).

Fig.1.8: Motif of the "flexible mobile" campaign of the EVAG public transport company (posters, flyers,
internet pages) for the specific implementation of intermodal mobility in Essen (27)

In order to help companies reduce their energy and resource consumption, Essen introduced
the ÖKOPROFIT®30 project (28) 10 years ago. Over 91 companies have thus far saved
40,000 tonnes of CO2 and 94 GWh of energy per year.
Through the "EnergieSparService" (Essen Energy-Saving Service)31 (29), the city and the
social welfare services have successfully combined local employment market and social
welfare policies with local climate protection targets. Households in Essen that receive social
benefits receive energy-saving advisory services free of charge from 30 energy-saving
assistants. In over 5,000 households, this achieved energy savings of over 2.5 million kWh
per year.
Public procurement is connected with mandatory conditions relating to environmental
compatibility criteria.
1 C. Future plans
With its climate protection strategy, Essen accepts responsibility, seizes opportunities for
sustainable urban development, and aspires to be a role model. The targets of the city
exceed those of the state-level, national and European targets systems (30) (Fig. 1.3 and
Fig. 1.9).

29

Intermodal mobility can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
ÖKOPROFIT® can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
31
Essen EnergieSparService can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
30
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Alongside the central milestone of reducing CO2 emissions by 40% by 2020 relative to 1990,
Essen has undertaken to a medium-term reduction of 55% by 2030, and almost total
decarbonation through emissions reduction of 95% by 205032 (Fig. 1.9)
.

Fig.: 1.9: CO2 emissions and CO2 reduction targets of the City of Essen, compared with the target systems of the
33

Climate Alliance, Germany, and the EU

The klima|werk|stadt|essen34 working group organises the implementation of the climate
protection strategy (Fig. 1.10). Its work schedule allows Essen to achieve its milestones
through specific measures (7). Projects are continuously being completed, and new projects
added. The action plan currently contains 130 specific projects before 2020, with secured
resources (31).

32

The EU targets for energy efficiency relate to an improvement relative to a projection, and are therefore not
directly transferable to Essen. Due to the comparatively lower potential of renewable energies, Essen aspires to
achieve higher energy savings than average, such that the EU energy efficiency targets will be exceeded.
33
The EU target for 2030 of -40% relative to 1990 has thus far not been binding (COM/2014/15), while the -80%
value for 2050 has been marked as the upper end of the target corridor for Germany and the EU.
34
klima|werk|stadt|essen can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Fig. 1.10: Organisational structure of klima|werk|stadt|essen

Successfully achieving ambitious CO2 reduction targets, despite limited financial resources,
makes Essen a blueprint for other cities. These successes in climate protection targets are
substantially dependent on the extent to which the activities of companies, building owners
and the population can be developed and implemented. With the klima|werk|stadt|essen
project, Essen is investing in the integration of the urban community, and in particular of
industry, trade and business.
Essen's schools, companies, clubs, associations, initiatives and the population implement
projects, and present these under the aegis of klima|werk|stadt|essen, and learn from one
another35. The central stakeholder here is the Climate Agency36.
The task of the Climate Agency is to make the wide variety of climate-related activities in
Essen visible and useable, and to act as the hub for tailored energy services.
A regional climate culture characteristic of the Ruhr Metropolis is thus being developed in the
City of Essen. The Climate Agency serves as a stable network environment for the creation
of a climate culture in Essen, and it acts as an independent, neutral and long-term motor.
This climate culture forms the basis for more climate-conscious behaviour, and influences
lifestyle, thus reducing consumption-related environmental pollution, and particularly in
relation to nutrition, housing and mobility.
In order to achieve the target of 40% reductions in emissions by 2020, around 670,000
tonnes of CO2 per year must be saved.

35
36

The chapter on Integrated Environmental Management explains the range in more detail
Climate Agency can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Essen wishes to achieve the following through the work schedule of klima|werk|stadt|essen (7):
•
•
•
•

replacing off-peak storage heaters (-44,000 tonnes CO2),
expanding cogeneration plants to 25% of electricity production37
(-19,000 tonnes CO2)
expanding solar-thermal energy (0.33 m² / resident) and wind power
(3 wind turbines each 2.5 MW) (-24,000 tonnes CO2) and
shifting the modal split 2% to local public transport and 6% to cycling
(- 75,000 tonnes CO2)

and in this way to save a quarter of the 670,000 tonnes. An increase in the renovation
quotient from 1% to 3% of buildings per year, and doubling the number of photovoltaic
systems, should contribute most of the remaining three quarters.
As a result of differing local conditions for the use of renewable energies, the medium to
long-term targets in highly built-up areas can only be implemented through regional concepts
and intermunicipal partnership projects. The solutions to many mobility problems also relate
to cities and their surroundings. An example of this is the RRX commuter train38 (Fig. 1.11).

Fig.: 1.11: RRX commuter train, which will serve the Cologne-Essen-Dortmund route at 15-minute intervals

The Rhine-Ruhr district heating network (Fig. 1.12), and the associated potential for the
integration of heat from renewable energies, plays a key role in terms of heating supplies.

37
38

as per the cogeneration coverage target of the Federal Government
RRX commuter train can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Fig. 1.12: Rhine-Ruhr district heating network

The creation of an Energy Utilisation Plan allows the potential of cogeneration, of district and
local heat networks, and in particular of waste heat recovery, can be consistently exploited
by industry. The basis for this is analysis of the "RWE aerial thermography" (18), which
collected data using a crowdsourcing approach39, and the electricity and heat deliveries from
energy utility companies. The Energy Utilisation Plan also takes into account social,
economic, urban-structural and ecological conditions. Holistic renovation strategies are not
developed in isolation and for individual properties, but are considered in terms of the
energy-related modernisation of districts, the potential for renewable energies, and the
constellations of stakeholders present. The target is to generate 25% of electricity using
cogeneration by 2020, particularly through the integration of the industrial, trade and
business sectors.
Essen wishes to take a major step forward in reducing total energy consumption, through the
total replacement of off-peak storage heating systems. The city's own buildings will have
replaced off-peak storage heating systems by 2025. For privately owned buildings, the city is
currently developing incentive programmes.
Intelligent and flexible utilisation of the ecomobility services provided by the environmental
alliance with the local public transport system, which now includes car-sharing, bike sharing,
and electric cars and bikes, is hoped to become an expression of a climate culture put into
practice by the population and businesses.
Through the trend towards electromobility40 synergies can also be achieved for clean air and
noise reduction policies.
In order to encourage cycling, the city and the RVR are aggressively expanding the cycle
path network. The Ruhr fast cycleway41 will soon be a reality, a central East-to-West
commuter connection running 101 km through the Ruhr Area.
39

At the Climate Agency and on the internet, members of the public are invited to voluntarily submit key figures
for their buildings, which are immediately incorporated into the geoinformation system of the Energy Utilisation
Plan. Details have thus far been submitted for 5,600 buildings.
40
Electromobility can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
41
Ruhr fast cycleway can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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The networking of parks and open spaces is being implemented by ESSEN.New ways to the
water42 (24) and other Emscher conversion projects.
In order to limit the effects of climate change, more than 50% of the city should continue to
be available as green, open and water areas [50]. Adaptation to the consequences of climate
change will continue as an integral component of programmes, plans and action taken by
klima|werk|stadt|essen33. The strategy and action plan for climate change adaptation43 (24)
includes approx. 60 measures to be taken (Fig. 1.13).

Fig.: 1.13: Strategy and action plan for climate change adaptation (Explanation see 1 D)

For the financing of climate protection projects, the creation of a revolving citizens' fund is
planned. The target is to facilitate civic participation, and open up capital for using renewable
energies and other climate protection measures in Essen. This is a practical supplement to
making municipal roof space available for private photovoltaic systems, as civil solar power
systems44.
The control of the projects is monitored and analysed by SEAP and eea®45 in the context of
a continuous improvement process.

42

ESSEN.New ways to the water can also be found in sections 1|2|3,|4|5|6|7|8|9|10|11|12
StadtKlima ExWoSt//strategy and climate adaptation action plan can also be found in sections
1|2|3|4|5|6|7|8|9|10|11|12
44
Civil solar power systems can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
45
eea® can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
43
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Klimatische Lasträume / Gunsträume
Klimatischer Ausgleichsraum
Gewässer
Lastraum
Schwächer ausgeprägter Lastraum
Warme Kuppenzone
Standorte von sensiblen Einrichtungen Stand Juli 2013
Schulen
Krankenhaus
Heilanstalt, Pflegeanstalt
Kindertageseinrichtungen
Senioreneinrichtungen
Luftaustausch
Luftleitbahnen
Frischluftzufur
Kaltluftabflüsse
Lärmbelastung durch Verkehr (Kfz, Sraßenbahn, Zug)
>65 dB(A) Lden (gemittelt über Tag, Abend und Nacht)
Schadstoffbelastungen durch Kfz-Verkehr
Grenzwertüberschreitung NO2 (Stickstoffdioxid)
Zusätzliche Grenzwertüberschreitung PM10
(Feinstaub)
Stand Juli 2013

ENGLISH
Negative / positive climate areas
Climate compensation areas
Waterways
Negative area
Slightly negative area
Warm peak zone
Locations of sensitive facilities July 2013
Schools
Hospital
Sanatorium, care facility
Child day-care facilities
Senior residential care facilities
Air exchange
Air delivery corridors
Fresh air delivery
Cold air outflows
Noise pollution from traffic (motor vehicles, trams,
trains)
>65 dB(A) Lden (averaged over day, evening and
night)
Pollution from motor vehicle traffic
Limit value violation for NO2 (nitrogen dioxide)
Additional limit value violation for PM10 (fine particles)
As of July 2013

(32) Explanation Fig. 1.13:
GERMAN
Stadt begegnet Klimawandel – integrierte Strategien
für Essen
Dokumentation des Bundesmodellvorhabens
StadtklimaExWoSt und Entwurf eines Strategie- sowie
Maßmahmenkonzepts zur Anpassung an die Folgen
des Klimawandels

ENGLISH
City counters climate change – Integrated strategies
for Essen
Documentation for the Federal Government's model
project StadtklimaExWoSt, and draft of a strategy and
action plan for adaptation to the consequences of
climate change
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1 E. Good practice
Strategy and action plan for climate change adaptation –
Stadtklima ExWoSt research project
Essen has prepared a comprehensive strategy and action plan for climate change
adaptation, by means of a broad participation process. After analysing the regional and cityspecific consequences and vulnerabilities, the action that must be taken for a resilient city
were defined.
Implementation strategies include:
•
•
•
•
•
•

utilising the demographic change, the structural change, and the need for
modernisation,
opening up air channels within the framework of the ecological conversion of water
bodies still carrying sewage and decommissioned railway trails,
exploiting the potential of adding greenery to rooftops, facades, courtyards and
streets,
water-conscious urban development
integration of adaption as a cross-sectional task in the urban development process
integration of climate adaptation and climate protection.

Fig.1.14: Options for action within the strategy for climate adaptation
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Essen Climate Agency as a central service provider
In order to network Essen in the context of a new climate culture, the Climate Agency was
founded in 2012 as a central and independent point of contact for consumers, companies,
commerce, trades, associations and churches. The Essen Climate Agency sets trends and
funds projects, and organises events and campaigns.
A range of consulting and services are organised in an energy expert partner system,
supporting building owners in all phases of the renovation process, from initial analysis
(27,000 thermal images in 2013), through planning, financing, involvement of tenants, and
implementation of renovation.

Fig.: 1.15: Central contact point for all matters relating to climate protection, the Essen Climate Agency
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Section 02: Local transport
2 A. Current situation
Around 574,000 residents live in the City of Essen, in an area of 210 km². With a population
density of approx. 2,700 people/km², the City of Essen is part of the high-density Ruhr
Metropolis conurbation, with its many interwoven transport links.
The urban structure of the region has above all been characterised by industrialisation and
the northward migration of coal mining. From the beginning of the 19th century, a characteristically rural settlement structure rapidly transformed into an urban structure characterised
by aspiring industrial companies, coupled with a dramatic increase in population. Land was
opened up for industrial facilities and transportation systems, workers' settlements were built,
and continue to affect the urban structure to this day.
After the Second World War, Essen was rebuilt for use with cars, often without designating
space for cycling or local public transport. This history of development can also be seen in
the mobility data from the population. When choosing a means of transport, approx. 54%
selected cars; signs of a change in the trend can now be seen. In 2001, the proportion of
people cycling was at 3%, and is now at 5%.
The proportion using local public transport has risen by around 3% in the last ten years, up to
19% (1). The traffic situation is also significantly affected by the numbers of commuters,
approx. 140,000 incoming commuters and approx. 88,000 outgoing commuters characterise
the traffic volume on weekdays (2).
Transport systems and indicators
Essen has 17 km of cycle roads and 89 km of cycle paths (cycle lanes and pavement cycle
paths). Of these 89 km of cycle path, 81 km are present on both sides of the road, and 8 km
only in one direction. In addition, 7 km are marked on both sides with protective strips, and
there are 21 km of approved pedestrian and cycle paths to cycle on.
Including the cycle roads in side streets, the Essen road network has a total of around
110 km of cycle paths. this equates to 0.19 metres of cycle path per resident.

1

Fig. 2.1: Sign to a new cycle road (source: Stadtbildstelle Essen)

A further 262 km of cycle paths are present in green areas, away from the roads, as joint foot
paths and cycle paths. With some overlaps, there are signposted cycle routes for leisure
cycling over a length of approx. 150 km.
The facilities for local public transport are divided into:
•

Regional rail transport, [authority: Verkehrsverbund Rhein-Ruhr (VRR) administration
association], which covers RegionalExpress, RegionalBahn and S-Bahn trains, and
connects Essen with neighbouring cities; the S-Bahn also performs important access
functions within the city,
and

•

the road-bound local public transport, which in turn is divided into the day network
and the night network.
The day network runs three metro lines, seven tram lines, and 45 bus lines. From
11:30 p.m. each evening, the system switches over to the night network, with 18 bus
lines and 20 taxi-bus lines.

A total of 44% of the population is directly connected to the municipal rail transport. Around a
third of all residents are only accessible by means of the bus network. The accommodations
of 77.3% of the population are within a 300-metre radius of a local public transport stop that
is served at intervals of between 5 and 60 minutes.
The local public transport system is supplemented by 2 citizens' bus lines run by volunteers
in the district areas of Haarzopf and Kettwig. These are organised under the motto "driven by
citizens for citizens", and provide access to areas on the edge of the city (see Fig. 2.2).

2

Fig. 2.2: Schedule for Kettwig citizens' bus (source: Essener Verkehrs AG)

54% of all journeys made by the population are shorter than 5 km; this includes all modes of
transport. The proportion of private car journeys that are under 5 km is approx. 39%
(29% car drivers and approx. 10% passengers).
59% of the bus fleet of EVAG and 29% of private bus fleets comply with the EEV (Enhanced
Environmentally Friendly Vehicle) / EURO 5 or 6 exhaust gas standard, making up 57% of all
buses (235 buses).
Since 2010, an additional hybrid bus has also been in use.

Fig. 2.3: Hybrid bus (source: EVAG)

Approx. 60% of local public transport services are provided by trams or suburban railways
running on electricity.

3

The Rhine-Herne canal also connects Essen to national and international inland shipping
routes. Loading and unloading are performed in the city harbour. This is an important incoming bulk goods and general cargo loading point for businesses and industry from Essen,
Oberhausen, Bottrop and Gladbeck. Around 1 million tonnes of ship cargo are loaded and
unloaded every year. A trimodal logistic model ensures seamless transport processes,
thanks to the direct connection of the harbour to road, rails and the shipping routes.

Fig. 2.4: Rhine-Herne canal in Essen (source: Stadtbildstelle Essen)

2 B. Results achieved in the past
Essen's investigations into mobility over the last 20 years show that the shifts towards local
public transport and a growth in cycling are taking place as part of ecomobility. The number
of pedestrians is falling. There are no major changes in car use taking place within the city
(see Fig. 2.5). Currently at 54%, the proportion of people using private cars remains at a
steadily high level (1).

Fig. 2.5: Development of chosen means of transport (all journeys) in Essen according to surveys in 1989,
2001 and 2011 in% (source: Essen Household Mobility Survey 2011, City of Essen 2012)
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In order to support these positive trends in chosen means of transport, and to split up the
solid block of private car use, extensive measures have commenced in recent years.
These include in particular numerous individual projects for supporting the transition to local
public transport:
•

Construction of a new line section for tram line 109
Track length approx. 1.4 km, commissioning 20 October 2014, investment volume
approx. € 12 million (see Fig. 2.12)

•

Introduction of a night-time bus network

•

Bus fleet 100% low-floor; progressive changeover to EEV standard

•

Partial acceleration of tram routes using light signal systems

•

Barrier-free redesign of approx. 76 bus stops and approx. 16 tram stops, and
larger interchange points, e.g. the traffic transport interchange at Steele

•

Refurbishment of the central station and surroundings, and construction of the
central bus station and long-distance bus station.

Fig. 2.6: Central bus station at central station (source: Stadtbildstelle Essen)

•

Setting up the 107 tram line as a so-called "Culture Line" for the European Capital
of Culture 2010

•

Setting up the "Lake Line" and a free museum bus for major exhibitions at the
Folkwang Museum

•

Free escort service on local public transport for persons with restricted
mobility since 2005 (from 7:30 a.m. - 7:00 p.m.)

•

Introduction of discounted company tickets.
Today, around 18,430 employees in 130 companies claim company tickets.

•

Bus training courses for seniors 50+ and children;

•

Mobility guarantee for delays > 20 min. free taxi use possible, or long-distance
train use with Deutsche Bahn

•

Expansion of dynamic passenger information at local public transport stops
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•

Construction of a local public transport signposting system in Essen city centre

•

Introduction of the City of Essen Newcomer Package, with a 7-day EVAG ticket
voucher, and car-sharing and bicycle rental vouchers for new residents of the city

•

"Flexible mobile" campaign
The services of EVAG bring together bus, tram and train, car-sharing and rental bicycles
on a single season ticket, and offer flexible combination options.

Fig. 2.7: Flyer for the "flexible mobile" campaign (source: EVAG 2014)

As a bonus for EVAG season ticket holders, it includes 30 min. free rental bicycle use,
and discounts with the car-sharing providers Stadt Mobil and Ruhrauto-e.
A total of 91 car-sharing vehicles are available at approx. 33 stations.
A further car-sharing company is close to its market launch, with a further 35 vehicles.
Car transportation traditionally has a high local value in the Ruhr Area, and the plan is to reduce this through targeted measures. In recent years, this has particularly comprised the
following approaches:
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•

Participation in the dena project "efficient mobile"
In particular businesses and municipalities should use the means of mobility management 1to targetedly motivate their employees and citizens to move away from private
cars to use more energy-efficient means of transport.

•

Participation in the MobilProFit project
The target is to introduce a regional network of business-based mobility management in
selected companies, in order to support sustainable mobility planning, and to establish
quality standards for business-based mobility management.

•

Setting up residents' parking zones
(city centre, East district, Museum and Stern district)

•

Setting up a digital car-park routing system in the city centre
The car-park routing system uses over 120 dynamic signboards to control the flow of
vehicles to 12,000 parking spaces.

•

Pendlerportal.de for forming car pools using a shared internet portal covering
30 cities and administrative districts in North Rhine-Westphalia

•

Setting up a Ruhr Area LEZ
In order to comply with the objectives of the Clean Air Plan, a continuous, large-scale
Ruhr Area LEZ was set up with effect from 01 January 2012. After 01 July 2014, only
vehicles with green emissions stickers will be permitted to drive in the Ruhr Area LEZ.

The package of measures for promoting cycling has been composed of various modules
over recent years.
The City of Essen is a member of the Working Committee for Cycle-Friendly Cities,
Communities and Districts. In April 2010, a decision was made to create the main cycle route
network in its current form. This includes the main arteries for cycling, which connect the city
districts with the city centre and one another, and integrates the regional routes for the North
Rhine-Westphalia cycle route network.
A supplementary network increases the density of the main route network on a city district
level, and links the neighbourhoods with one another. In recent years, there have been major
city planning and transport system changes in Essen, and these have also had lasting effects
on the main cycle route network.
Of these, the following are particularly noteworthy:
-

1

Project development "ESSEN.New ways to the water"
(see also chapter "Municipal green areas")
Conversion of former railway trails into foot and cycle paths
Ongoing development of urban development projects
(e.g. University district, Kupferdreh, Krupp Belt, Niederfeld Lake) with connecting
cycling paths and connection to the cycle route network

Mobility management can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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There are diverse smaller projects and the following major projects ongoing for the further
development of the cycle network:
Project / cycle route
•
•
•
•
•
•
•
•

Length (km)

Zollverein
Nordstern path
Berne route
Water route
City route
Nature route
Rhine Rail + Borbeck connection
Gruga trail

6.9
5.0
8.7
18.0
18.0
16.0
6.6
11.4

At the addresses: www.neuewegezumwasser.de/essenerfahren/index.html ,
www.essenerfahren.de/raderlebnis.html and www.perpedal.essen.de, details of the individual
projects and cycling facilities can be accessed.
Thus e.g. in the years 2006 to 2013, approx. € 694,000 was invested in cycling paths over a
total length of approx. 14,000 m. Within the framework of the project "ESSEN.New ways to
the water", approx. € 10.8 million was invested.

Fig. 2.8: Rhine Rail cycle trail (Grün & Gruga Essen) / Metropolrad Ruhr (source: Essener Verkehrs AG)

A further project is the approval of 267 one-way streets for cycling (3).
It is also planned for the positive developments in cycling to be supported by the successful
installation and ongoing development of the Metropolrad bicycle hire system.
The public bicycle rental system "metropolradruhr"2 is Germany's largest bicycle hire
system, and was established in Essen and nine other Ruhr Area municipalities within the
framework of a model project specially funded by the Federal Ministry of Transport, Building
and Urban Development. In Essen there are 52 automated rental locations with over 400
bicycles in operation.
The bicycle rental system was deliberately set up at busy local transport stops, in order to
make changing between the bus / tram / train and the rental bicycle easier. The intermodal3
use aspired to is intended to strengthen both cycling and local transport, and to offer mobility
alternatives.
2
3

metropolradruhr can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
Intermodal mobility can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Through the continuous expansion of the station system and numerous marketing campaigns in the last year, the utilisation figures have risen from 5,600 (2011) to 17,705 (2013)
(see Fig. 2.9):
Metropolradruhr – Bike rental at Essen locations

Fig. 2.9: Changes in metropolradruhr rental figures in Essen

Most effective campaigns
The most effective campaigns in local transportation include the aforementioned steps to
strengthen and secure the local public transport services and infrastructure. Despite a drop in
the population of Essen, the number of passengers using local public transport has increased.
While in 2011 still 122.8 million passengers used local transport, by 2013 this had risen to
124.1 million passengers. Approx. 340,000 journeys are made daily.
Alongside the further development of the cycling infrastructure, three new north-south routes
have contributed to the rise in cycling, as have east-west connections expanded together
with the Regionalverband Ruhr (RVR), the former train route from Mülheim towards the Ruhr
valley, and the Rhine Rail route.
Also very effective was the opening of 267 one-way streets for cyclists. This improves the
effectiveness of the cycle network, and improves access to neighbourhoods and residential
districts.
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Inclusion of interest groups
The inclusion of interest groups generally takes place on a project-specific basis.
Major planning projects, such as the Essen-Werden transport concept, include a citizen's
information process as an established component. Comprehensive civic participation4 likewise took place during the Essen.2030 strategy process (see chapter 12c).
Online, at local events in the districts, and at special appointments, interested parties
introduced their concerns e.g. in relation to transportation topics. In the working committee
for cycling, representatives of the interests of cyclists and employees of the administration
get together for consultation meetings.
In the working committee for "barrier-free local public transport", the disability associations
and the responsible employees of the city administration discuss current developments and
requirements in local public transport under the supervision of EVAG. In addition, there are
meetings with the passengers' association Pro Bahn on local public transport-related issues
in the city, and transportation themes are also discussed with the environmental round table
in a fixed series of sessions.EVAG has been issuing invitations to a customer forum twice
per year since 2012, at which around 60 passengers have the opportunity to discuss local
transport in Essen with representatives of the company.
2 C. Future plans
In deriving its transport policy objectives, the City of Essen utilises the Regional Land Use
Plan 2009, which provides the conceptual basis for action. For reasons of Essen's location in
the Ruhr conurbation, and other transportation interconnections, regional target models are
of particular importance for solving transportation problems.
Specifically, two principles can be formulated (4):
•
•

Principle 41: Ensure mobility and increase the proportion of ecomobility
Principle 42: Traffic reduction / relocation / optimisation

In order to be specific on a local level, target figures were defined separately for the individual modes of transport. Starting from the household surveys of the past years, in future modal
split values should be achieved in stages:
1989 2001 2011 2020 2035
Local public
transport

12%

16%

19%

21%

25%

MPT

55%

54%

54%

44%

25%

Bicycle

4%

3%

5%

11%

25%

On foot

29%

27%

22%

23%

25%

Fig. 2.10: Modal split development and target values for proportions of journeys
in the City of Essen / * MPT = motorised private transport

4

Civic participation can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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For purposes of supporting the defined targets, the following activity areas are pursued:
1. Reduction of overall demand for transportation
Retail Master Plan 2011
The objective is to retain the more evolved retail structures of the city centre and the district
centres, in order to counteract the negative effects of the traffic volume (5).
Truck route planning within the framework of the Ruhr Area Clean Air Plan
More city-friendly navigation for trucks is being identified within the Ruhr Metropolis (6).

2. Reduction of motorised private transport (people and goods)
Feasibility study Essen North
The feasibility study identifies fundamental potential for emission reductions through trafficplanning measures (7).
Research project: "New transportation concepts for the city of the future"
The project identifies new mobility options and intelligent networking of existing modes of
transport for sustainable mobility (8).

3. Promotion of active means of transport (walking, cycling), more efficient public transport,
and CO52-free city logistics
Cycling projects
•
•
•
•
•
•
•

5
6

Further development of the everyday route network
(Construction programme for cycling 2020; 500,000 €/a)
Expansion of cycle trails
Improvement of the cycling infrastructure
(part of the resurfacing programme 2013-2018)
Public relations for events (ongoing)
("Stadtradeln" campaign, City of Essen cycling calendar)
Publication of print products
Setting up the Kupferdreh cycle station and the connecting tunnel at Kettwig railway
station (application for funding has been filed)
Feasibility study for the 100 km Ruhr fast cycleway6
(Track planning for the connection of eight Ruhr Area cities between Duisburg and
Hamm, cost-benefit analysis, communication concept).
The pilot project is intended to promote the shift from cars to bicycles, contributing to
traffic decongestion through a new form of everyday cycling.

CO2 balance calculation can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12

Ruhr fast cycleway can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Fig. 2.11: Radschnellweg Ruhr / Ruhr fast cycleway
(source: Regionalverband Ruhr)

Pedestrians
•
•
•
•

Further development for "City of short journeys"
District planning
Expansion of barrier-free accessibility
Increasing pleasantness of streets

Contribution of local public transport
•

Further development of the tram line network. This covers the central station tangents,
with direct connection to the Steele district, and opening up the Krupp Belt via BertholdBeitz-Boulevard (see Fig. 2.12).
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Fig. 2.12: Tram concept 2015, with the route of line n.n. (source: EVAG 2014) / (Explanation see 2 D)

•
Procurement of 27 low-floor trams (delivery starting in 2014, investment volume approx.
€ 67 million)
•

Extension of tram line 105 towards Oberhausen "Neue Mitte".
(length 3.7 km, of which 300 m in Essen) (cf. Fig. 2.12), investment volume approx. € 80.5 million
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Fig. 2.13: Transition of line 105 from Essen to Oberhausen (source: Stadtwerke Oberhausen 2014)

•

Barrier-free expansion of 15 tram stops by 2019, investment volume approx. € 23 million

•

Programme for the barrier-free extension of bus stops (1.1 million €/a)

•

Conversion of traffic light systems to accelerate local public transport
(2 million € / 2014-2017 ff)

•

Start of the local public transport quality management system in 2014

•

Partnership project between the local transportation companies Essener Verkehrs AG,
Duisburger Verkehrs Gesellschaft-AG and Mülheimer Verkehrs Gesellschaft through a
joint venture company, Via-Verkehrsgesellschaft. Via performs the entire operational
local transport business.

•

RheinRuhrExpress (RRX)7: the RRX is the largest transportation project in North RhineWestphalia. In future, an RRX will travel the key route between Cologne and Dortmund
every 15 minutes. The will create a more tightly scheduled and time-saving rail service,
as well as the necessary expansion of the railway infrastructure, facilitating improved
operational performance on the high-demand Rhine-Ruhr corridor between Dortmund
and Cologne via Bochum, Essen, Mülheim an der Ruhr, Duisburg and Düsseldorf. With
a maximum speed of 160 km/h, the journey times will be comparable to those of the
long-distance railway.

7

RRX can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Fig. 2.14: RheinRuhrExpress

The investment requirements for systems, buildings, vehicles and operating equipment within
the Essen local public transport system for the years 2013–2017 stands at approx. € 234
million, and is anchored in the financial planning of the company.
In order to finance the local public transport, the City of Essen makes an annual contribution
in the order of approx. € 75 million through the loss adjustment process.
The current range of regional rail transport is funded by the City of Essen with an annual
allocation of approx. € 1.6 million, alongside approx. € 1.4 million for services of the transport
association and other operators.
Intermodal mobility
This is a key project of the Essen.2030 strategy process, and covers the networking and
further development of urban mobility services from door to door. The environmental alliance
(local public transport, walking and cycling) is to be expanded by modules for car-sharing /
bike-sharing.
A major element is the development of mobility stations, distributed around the municipal
area, where all transportation options are clustered together, where new possibilities can be
created and transfers simplified.
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Fig. 2.15: South Station mobility station pilot project (source: EVAG/Via Verkehrsgesellschaft 2014)
(Explanation see 2 D)

4. Promotion of environmentally friendly technologies, fuels (including renewable
energies), codes of conduct and practice for passenger and freight transportation
Electromobility
•

Electric car charging infrastructure
In the municipal area there are currently approx. 40 charging stations supplying around
80 car parking spaces. The number is continuously being increased.
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•

RUHRAUTOe project
Mobility concept with 20 electric hire cars, forming a car-sharing network with 11
locations in residential areas and in the city centre of Essen (9).

•

e-bike
Cycle stations at central station and in Kupferdreh provide 15 e-bikes for rental.
There are currently 12 charging stations accessible within the municipal area. The range
of locations is to be continuously expanded.

Updating the vehicle fleet of the local public transport system
Around 50 of the remaining Euro III vehicles of EVAG are to be retrofitted with SCRT filter
systems, increasing their exhaust gas classification to EEV standard. Further buses will
again be purchased, starting in 2017.

5. Acceptance and implementation of the plans for sustainable municipal mobility plans, and
other integrative approaches
The Council of the City of Essen asked the administration at the end of 2011 to draw up an
Integrated Transportation Plan. The individual modes of transport had hitherto been treated
as separate sectors, e.g. local public transport in the local transport plan, which will be
developed further in Autumn 2014.
The Regionalverband Ruhr (RVR) is currently working on a new Regional Plan for the Ruhr
Area; this plan will identify objectives and principles for the development of regional transportation.
6. Reduction of traffic jams and improvement of regional mobility flow.
Traffic jams within the municipal area of Essen predominantly affect the highways and
sections of autobahn passing through, and the following measures are used:
•
•
•
•
•
•

10 access limitation systems at autobahn on-ramps
Closing an on-ramp during the morning hours
Control programs for the traffic lights
Traffic information using the signs of the car-park routing system
Ruhrpilot traffic management system
Banning trucks from access roads during certain time windows

2 D. References
EVAG customer satisfaction measurement
Surveys of the satisfaction of individual user groups with the local transport services are only
available for the local public transport. EVAG performs a customer satisfaction measurement
every two years, in which questions are asked about characteristics of the service, and
changes can be inferred. Overall satisfaction is determined as an indicator. The subsequent
analysis also leads to the development of measures to increase customer satisfaction.

17

Fig. 2.16: Customer satisfaction with the Essen transportation authority (source: EVAG 2012)

The last customer satisfaction measurement shows an increase in passengers of EVAG who
are very satisfied with the services of the company.
The customer satisfaction survey 2014 is currently being evaluated. On the basis of 1,022
random samples, 31 individual criteria are being analysed. Results are expected in autumn
2014, with results anticipated at a similar level to 2012.
Notes:
(1) Essen Household Mobility Survey 2011, City of Essen, 2012
http://www.essen.de/de/Leben/Verkehr/haushaltsbefragung_zur_mobilitaet.html
(2) Regionalverband Ruhr, Unit 3, as of: July 2013, based on the new commuter calculations
for 2011 from the State Enterprise for Information and Technology of North RhineWestphalia
http://www.metropoleruhr.de/regionalverband-ruhr/statistik-analysen/statistiktrends/erwerbstaetigkeit/pendlerrechnung-2011.html
(3) Essen city map (KV-Verlag) and official cycle map 2013: http://www.adfcnrw.de/kreisverbaende/kv-essen/service/radkarten/fahrradstadtplaene.html
(4) Regional Land Use Plan, Ruhr Municipal Region Planning Group, 2009
http://www.staedteregion-ruhr-2030.de/cms/allgemein_2.html
(5) City of Essen, Retail Master Plan 2011
http://media.essen.de/media/wwwessende/aemter/61/dokumente_7/aktionen/masterplan
einzelhandel/Masterplan_Text.pdf
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(6) Ruhr Area Clean Air Plan 2011 – Western section, Regional Government of Düsseldorf
http://www.brd.nrw.de/umweltschutz/umweltzone_luftreinhaltung/pdf/Internetfassung_LR
P_Teilplan_West_korr_1.pdf
(7) Feasibility study "North Essen"- LANUV Technical Report 41 - State Office for Nature, the
Environment and Consumer Protection of North Rhine-Westphalia - Recklinghausen
2012
http://www.lanuv.nrw.de/veroeffentlichungen/fachberichte/fabe41/fabe41.pdf
(8) Mercator Foundation project, New mobility for the city of the future, Essen
2013http://www.stiftungmercator.de/media/downloads/3_Publikationen/Neue_Mobilitaet_fuer_die_Stadt_der_Zukunft_
Gesamtergebnisse.pdf
(9) Project for electromobility in the Ruhr metropolis:
http://www.ruhrauto-e.de/

(10) Green Centre of Essen
http://www.gruene-mitte-essen.de/startseite/
(11) Nature Line 105
http://www.naturlinie105.de/naturlinie-105/
(12) Explanation Fig. 2.12
GERMAN
Erschließung Krupp-Gürtel durch das neue Straßenbahnkonzept 2015
Linie xxx
Neubaustrecke Linie 109 (Fertigstellung 20.10.2014)
Linie n.n.
Hauptbahnhofstangente
Krupp-Gürtel

ENGLISH
Opening up the Krupp Belt with the new Tram Plan
2015
Line xxx
Newly built route Line 109 (completion date 20 October
2014)
Line n.n.
Central station tangents
Krupp Belt

(13) Explanation Fig. 2.15
GERMAN
Mobilstation Bahnhof Essen-Sued
Car-Sharing
Taxi
Fahrradabstellanlagen
Dynamische Fahrgastinformation
Zugang zur S-Bahn Station
Straßenbahnhaltestelle
Bike-Sharing Station
Radfahrstreifen
Fußgängerüberwege
Radboxen

ENGLISH
Mobility station at Essen-South rail station
Car-sharing
Taxi
Bike racks
Dynamic passenger information
Access to suburban rail station
Tram stop
Bike-sharing station
Cycle lane
Pedestrian overpasses
Bicycle boxes
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2 E. Good practice
A. Brownfield development
For the sustainable avoidance of traffic, the City of Essen consistently promotes brownfield
development. Many recent urban development projects indicate this, such as the "Green
Centre of Essen”, University district” (10).
The Green Centre is a new district between the core city centre and the university (see Fig.
2.17). It combines housing, work and leisure on a former freight station location. In the immediate vicinity are a central local public transport station and access to the Rhine Rail cycle
trail, and shopping facilities and cultural attractions are within walking distance.

Fig. 2.17: Green Centre of Essen, University district (source: Stadtbildstelle Essen)

B. Marketing activities of the local public transport company, Nature Line 105
With the target of generating leisure journeys for the local transport system, EVAG is marketing Nature as a theme for local public transport. The newly created brand "Nature Line 105"
opens up special green spaces along its track and draws attention to attractions.

Fig. 2.18: Line route and attractions along Nature Line 105 (source: EVAG 2014)

The Nature Line is based on the role model of the Culture Line 107. Both products pursue
the objective of improving the image of local public transport.
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Section 03: Municipal green areas that incorporate sustainable land use
3 A. Current situation
Early green concepts to secure open spaces
Until the mid-19th century, Essen was still a small rural town with around 10,000 residents
and isolated collieries. With the technological advances in the latter half of the 19th century,
the number of pits increased explosively. This was accompanied by largely unplanned
growth of the city, which by 1896 already had a population of 100,000, and without the infrastructure or green areas having kept pace.
Alongside the historical gardens such as the Borbeck Palace gardens from the 18th century
(which have only been open to the public since 1920), civil involvement during this period
created the first city parks (including the City Park in 1864, and the Kaiser-Wilhelm Park in
1897).
Due to the obvious environmental problems, such as air pollution, soil and water pollution,
and mining subsidence, the "Siedlungsverband Ruhrkohlenbezirk " (Ruhr Coal District Municipal Association) began planning Regional Green Spaces in 1923, to protect open spaces
and give structure to the Ruhr Area conurbation. Around the same time, the first planning
work was done to develop a municipal green area system for the City of Essen.
This green area system originally still only consisted of individual, isolated green and woodland areas, and city and district parks that were of great significance for recreation in the respective districts; particularly in the northern half of the city, which was characterised by
business and industry, and the immediately adjacent housing developments of the
workforce.
By contrast, industrialisation created only
a few collieries and industrial plants in the
south of the city, meaning that in particular
the Ruhr valley could be retained and developed as a traditional leisure area, particularly within the framework of employment schemes during the Great Depression.
This unequal distribution of green and
recreational areas throughout the municipal area continued in the phase of economic growth after the Second World War,
and despite the unfavourable environmental conditions, further residential areas
were created in North Essen in particular,
generally with relatively smaller parks.
Fig. 3.1: Green area system in the Essen area,
1927 (source: City of Essen)

1

The holistic orientation of green policy towards sustainable urban development,
growth and employment began in the early 1970s
By around the middle of the 1960, the population of the city had risen to 750,000. At the
same time, the coal crisis started a massive wave of pit closures, which after 1970 was accompanied by extensive closures amongst steelworks and related branches of industry. This
was followed by a restructuring process that continues to this day, associated with a considerable reduction in population and economic power1.
The objective of the urban and open space planning process was to utilise a forwardslooking green area development policy to create a functional green area system, in order to
aggressively promote the sustainable recolonisation of the collieries and industrial premises
that have fallen vacant, and to improve the environmental and living conditions in the north of
the city.1
Starting in 1975, there thus followed the comprehensive spread of greenery through the
northern half of the city. Initially under the name "Green 14"2, later "Planting North Essen"3 a
green area system comprising more than 100 green areas was created over an area of around
400 ha, predominantly on former industrial premises and slag heap areas (see Map 1: Planting
programmes).
Networking throughout the city and sustainable environmental improvement from 2000
The century project "Conversion of the Emscher system"2(map 2: Emscher system conversion) opens up new municipal and open space planning and development opportunities
along the watercourses.4 This impulse by the Emschergenossenschaft was acted on by the
City of Essen with the Master Plan "Open space creates city space" (2007) (see Map 3: Master Plan "Open space creates city space")5. The main objective of the Master Plan is the networking of green areas and open spaces along three continuous north-south axes, and
hence the connection of countryside spaces in the Ruhr Valley with the Emscher Valley and
the regional open space system of the Emscher Landscape Park (see Map 4: Emscher
Landscape Park)6.
The planning and construction work for the implementation of the Master Plan have been taking place since
2007 by means of the action plan "ESSEN.New ways
to the water"7. More than 500 individual measures
have been implemented so far, amongst other things
for water body development, rainwater recovery, building new green areas and converting existing ones,
and extending and renovating foot paths and cycle
paths with water-bound materials (see Map 5:
"ESSEN.New ways to the water" projects)3.
This has made it possible to further tighten the existing network of green connections, and has made a
significant contribution to ensuring that the suburban
spaces are excellently connected to the municipal
green areas. Almost all residents in the City of Essen
(> 99%) can thus find a public green area within 300
metres of their residence.
Fig. 3.2: Radiation model "Open space creates city space"
(source: Grün & Gruga Essen).
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Essen currently has a population of 574,000 (City of Essen; As of 30 June 2014)
Emscher conversion can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
3
ESSEN.New ways to the water can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
2

2

Around 95% of the population live no more than 300m from public municipal green areas
with areas larger than 5,000 m² in size (see Map 6: Catchment areas of public green areas).
The "Green main route network" is 150 4km in length,
and connects the residential
areas not only with the municipal open space system, but
also connects neighbouring
cities.
Within a radius of 500 m, over
250,000 residents can reach
the green main routes (see
Map 7: Green main route
network).
With green areas and open
spaces accounting for 53%5
of the city area, and with over
60,000 trees on the streets,
Essen is the third-greenest
major city in Germany8.
The City of Essen maintains
amongst other things 718
green areas, including the
Gruga Park6, 436 playgrounds and around 1750 ha
of woodland, as well as 80
sports facilities.9
The 23 municipal cemeteries
also fulfil a variety of social,
cultural and ecological functions.10
Fig. 3.2: Green main routes (source: Green and Gruga Essen)

In the densely built-up inner-city area7, the proportion of green areas is only 10.2%; however,
private gardens, green buffer zones and residential gardens create a proportion of greenery
that is significantly higher.
The residential and transportation areas, including miscellaneous areas, currently account for
around 47% (9,958 ha). The rate of sealed ground in the City of Essen is around 50% in the
sector of buildings with open spaces, and in transportation areas is around 90%; the roadside verges are categorised as green strips.
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Green main route network can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
The green and open spaces include green and recreation areas, woodland, water bodies and agricultural areas,
recultivated slag heaps and disused land. See also Figure 3.4: Proportion of green and open spaces in the City
of Essen
6
Gruga Park can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
7
The definition of the inner-city area follows the demarcations of the City of Essen: urban development process
Essen 2015+ Perspectives for the city centre (2007)
5

3

This gives a sealed-ground rate of approx. 27% for the entire municipal area. In the highly
built-up city centre, the sealed-ground rate is approx. 73%.
The proportion of disused land within the Essen municipal area is around 4% (839 ha). Within the framework of the ongoing structural change, the reuse of industrial locations has been
and remains a focus for urban development. When considering the development of the last
10-15 years, an increase in green and residential areas can be seen throughout the entire
Ruhr Metropolis conurbation, with a simultaneous reduction in disused land, which is being
reused or planted11 (see Map 9: Development of disused land).
Utilisation category
Green areas
Expanses of water
Residential areas
Industrial and business areas
Mixed areas
Other built-up areas (areas for
public facilities)
Transport areas
Disused land
Miscellaneous
Total
Green and water areas

Residential areas
Transport areas
Miscellaneous

Proportion in%
48.1%
2.6%
18.6%
7.8%
3.0%
4.1%

Area in ha
10,178
543
3,930
1,660
639
869

9.9%
2,096
4.0%
839
1.9%
417
100%
21,171
53.1%
Green areas (parks, 14.2%
cemeteries,
allotments)
Playgrounds
and 2.2%
sports facilities
Green strips
2.4%
Expanses of water
2.6%
Agricultural areas
15.7%
Woodland
13.2%
Other green areas 2.8%
(e.g. recultivated slag
heaps, disused agricultural land)
33.5%
9.9%
3.5%

Fig. 3.4: Types of use and distribution of the green areas and open spaces

Between 2007 and 2014, more than € 50 million was invested in green infrastructure for the
development of high-quality green areas (including in the Krupp Belt, University district, Niederfeld Lake)8 and the further expansion of the green area system through numerous individual projects in the action plan "ESSEN.New ways to the water". A clear focus of the investments has been on the entire range of aspects relating to sustainable urban drainage, which
extends from rainwater recovery and renovation of the sewer infrastructure, all the way up to
the conversion of the Emscher system.

8

Niederfeld Lake can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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The average population density in built-up areas (municipal area minus green and water areas) is around 5,500 persons/km². In current projects in the city centre area, e.g. in the Green
Centre of Essen/University district, the population density can be up to 25,000 persons/km².

Fig. 3.5: University district. High-density city centre development with central green area (source: City of Essen)

3 B. Results achieved in the past
Through the forwards-looking and integrated development of its green areas, Essen has
developed into a green conurbation city. Starting from individual historical garden complexes,
and the purchase and opening of the first public parks, plans for a municipal green area
system were developed as early as 1927. To this day these form the basis for all subsequent
regional and municipal open space plans, such as the Emscher Landscape Park 2010, the
Master Plan for the Emscher's Future, or the municipal Master Plan "Open space creates city
space" (2007). The action plan "ESSEN.New ways to the water" (2007) is now continuing as
the decisive tool for the ongoing development and qualification of open spaces.
As a result of its history as an important location for the coal and steel industries, and due to
the structural change, there are a great number of disused and polluted areas within the municipal area. There are currently around 1,200 properties (approx. 3,200 ha) recorded as
suspected polluted ground, i.e. where potential environmental pollutant materials were previously handled or stored. Of these, around 90 properties (= 345 ha) have been comprehensively cleaned up and allocated for new uses.More than 80% of the remaining land is being
reused for new purposes, as the pollution or cleanup has left no further hazards. For purposes of reducing land use and stabilising the population density in the City of Essen, disused
land continues to be redesigned and made available for new development. The city planning
development predominantly takes place through the reactivation of disused land, and
through brownfield development.
The development of green areas is the motor for urban development, as a prerequisite for
residential construction and business relocation to previously unattractive locations is the
improvement of open space availability, and the creation of attractive places through green
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and water areas. The new districts take ecological design principles into account, design and
planning adapted to climate change, sustainable energy concepts, the use and recovery of
rainwater to improve flood protection, soil protection measures, and promotion of nonmotorised transport. This also includes connecting the new districts to the "Green path network".
Successful development of disused land
The University district is an example of high-quality development of a disused plot of citycentre land. The new city centre district is around 13 ha in size, and has been built on
disused land formerly used by the railway, between the city centre and the university, and
with its water features and expanses of grass will help improve the climate in the city centre.
Starting from a green area 4 ha in size, a high-quality district is currently developing, combining housing (470 residential units) and commercial use, with 1,800 new jobs. The central
expanse of water will be fed from the roof surfaces of the new district, and the medium-term
plan is to connect it to the Emscher system.

Fig. 3.6: University district. Development of disused land in the city centre (source: City of Essen)

Between Altendorf and the city centre, on the former site of the Krupp cast steel factory,
there stretches the 230 ha Krupp Belt (see Fig. 3.7: Krupp Belt). The expansion of the 12 ha
Krupp Park North9 on a former industrial wasteland has created an attractive leisure area for
the people of the district area of Altendorf, previously short on open space, and for the adjacent ThyssenKrupp district. In its final version, the total size of the Krupp Park comes to
around 22 ha, with construction costs of around € 12.0 million.
In order to landscape the park attractively, the earth excavated during the construction work
in the district was modelled into five hills, and designed with a variety of playgrounds and
sports facilities.

9

Krupp Park can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Fig. 3.7: Overview of the Krupp Belt and Krupp Park
(source: Amt für Geoinformation und Kataster, Grün & Gruga Essen)

The lake in the Krupp Park is fed with rainwater from the roof surfaces of the ThyssenKrupp
headquarters. The overflow of the lake leads to a tributary of the Emscher system. In this
manner, the ecological conversion of the Emscher and its tributaries from former wastewater
ditches into streams of clear water is supported by drainage ditches.
The Krupp Park has a climate-balancing effect on the neighbouring, highly built-up areas of
Essen city centre and the adjacent ThyssenKrupp district. The lawns generate cool air, which
produces air exchange in the adjacent built-up areas. The wooded areas create a pleasant
climate on hot days. The staged build-up of woodland, alternating with lawns and shrubbery,
ensures that air pollutants are filtered out. The Krupp Park is hence also a component of the
urban climate adaptation strategy. The vegetation structures range from open grass to woodland, creating a biodiverse10 green area, which also permits natural development processes.
Niederfeld Lake is approx. 2.2 ha in size, and is the central component of the urban redevelopment district "Bochold-Altendorf Social City", and is a fine example of the intensive
involvement of the public in upgrading and developing an outdated residential location in
poor condition and with significant unoccupied capacity.

10

Biodiversity can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Parallel to the construction of the 3.4 ha green and water area, there will be renovation and
restructuring of the neighbouring housing developments, with some demolitions – out of formerly 160 residential units, 82 attractive homes are being created.

Fig. 3.8: Niederfeld Lake. Urban redevelopment "Social city" (source: Grün & Gruga Essen)

Further examples of former disused land areas that have been assigned new functions
include the Weststadt office park (10 ha), the Thurmfeld development zone (5.5 ha) on the
edge of the city centre, the M1 industrial estate (13.4 ha), the Econova business and industrial site (152 ha) and the residential development at the site of the Phoenix foundry in the
Ruhr Valley (5.9 ha). The Zollverein World Heritage Site is around 100 ha in size, and of
exceptional importance. The tourism highlight of the Ruhr Area is a location for design and
the creative industries, as well as cultural facilities such as the Ruhr Museum in the middle of
Zollverein Park, and extensive industrial woodland.

Fig. 3.9: Zollverein World Heritage Site - Ruhr Museum and Zollverein Park on industrial wasteland
(source: Grün & Gruga Essen)

8

The development of foot and cycle paths on decommissioned freight train tracks from the
coal and steel industries is a focus in the promotion of non-motorised transportation, particularly given how easy it is to cross these tracks. This objective is also served by the 101 km
"Ruhr fast cycleway"11, which is a regional project intended to lead through the entire Ruhr
Area, extending from the Rhine in Duisburg, via Essen, to Hamm. In Essen, the first 5 km of
the Rhine Rail trail has already been completed as foot and cycle paths. The path track is
simultaneously the green backbone of the city centre development strip, from the University
district, through the Krupp Belt and Niederfeld Lake , up to the regional open space of the
Emscher Landscape Park.

Fig. 3.10: Top, overview plan and expanded sections (source: RVR, Grün & Gruga Essen); bottom, Rhine Rail
12
fast cycleway, foot and cycle path on decommissioned freight train line

The open spaces of the Regional Green Spaces at the city limits and the Emscher Landscape Park form the scenic transition to the neighbouring cities of the Ruhr Metropolis.
The Regional Land Use Plan (RLUP), prepared by the cities of Bochum, Essen, Gelsenkirchen, Herne, Mülheim an der Ruhr and Oberhausen, protects these open spaces, and sustainably develops them in accordance with local requirements.13
The central task of the RLUP, in addition to controlling the development of residential
schemes and business parks, is the preservation and development of a coherent system of
open spaces.
Urban development is thus able to react at an early stage to current and future changes, e.g.
economic growth, and demographic or climate changes. By concentrating on brownfield development, recycling of disused land, reuse of abandoned (public) infrastructure, and increasing the density of existing built-up areas, the environmental effects of ongoing urban
11

Ruhr fast cycleway can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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development can be restricted and reduced while saving resources. Where new areas of soil
are sealed, measures to compensate for this are determined at the urban land use planning
stage, the implementation of which is mandatory for investors and owners.14 The City of Essen has been pursuing a sustainable energy and climate protection strategy since 198412. In
March 2009, the Integrated Energy and Climate Protection Concept of the City of Essen
(IECC)15 was passed, based on the "Guidelines for energy-optimised urban planning" (link),
and was the basis for the first climate protection communities (note references).
Intensive participation of the public in these projects is encouraged from an early stage by
means of a wide range of events, planning workshops in the district areas, planting campaigns, all the way through to the ongoing maintenance and cleaning of future parks.
The demand for high-quality, central residential locations is intensified by urban lifestyles and
an ageing population. Municipal properties are being made available for generational residential projects and climate protection communities. High-quality green and water areas are
quality characteristics that shape a location and make it a desirable address (e.g. Niederfeld
Lake, Stauseebogen). These are implemented by the City of Essen, in some cases with
State or EU funding. The green path network improves the quality of the locations, and
makes these districts easier to reach. The success of these measures is apparent from their
reception by the public, and from the high levels of use and visitors to the green infrastructure.16
3 C. Future plans
The development of this city into a green city with high quality of life and leisure will continue
in future through the incorporation of green planning into the city and regional development
processes. Green infrastructure measures are included in the urban development processes
Essen.2030, KlimaExpo.NRW 2022, and the planning for the International Garden Exhibition
2027.17
Quality of life, health and recreation
Expanding the network of open spaces
In the conurbation, the consistency and availability of open spaces is a central theme. The
conversion of the entire Emscher system offers the unique opportunity to network open
spaces along the Emscher and the near-natural landscaped tributaries, even into previously
inaccessible and relatively unattractive urban areas.

12

Climate protection / climate change can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Fig. 3.11: Open space network. Foot and cycle path on the near-natural landscaped Borbecker Mühlenbach
(source: Grün & Gruga Essen)

The action plan "ESSEN.New ways to the water" is the central component of the programme
to continue developing the network of urban open spaces. District-specific green areas are
being created along the remodelled water body. These locations contribute to improving wellbeing by providing nature, quiet, and cooler fresh air. They facilitate social contact and sporting activities. The objective is for virtually every resident of the city to be able to reach the
green path network within a range of 500 m, and to reliably be able to reach the central leisure areas, the Regional Green Corridors, the Ruhr Valley and the new Emscher Valley,
Zollverein or the Gruga Park.18.
The "Children's Path Network" uses these green corridors as safe school paths and nearnatural play and adventure locations for children.19
.
Strengthening private involvement
A major task for the future is the promotion of private involvement in the creation and
maintenance of green areas and open spaces, because lastingly attractive and cared-for
green areas are a precondition for private investment.
For this partnership models and private initiatives should be formed, such as citizens' groups
and nature preservation groups that already maintain parks and children's playgrounds, or
look after nature reserves. This is where successful environmental education projects come
in, e.g. the "Nature School"20 in the Gruga Park, whose programme is used by more than
45,000 visitors every year, or the "Adopt a Stream" programme of the Emschergenossenschaft .
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Fig. 3.12: Private involvement. Planting campaign with members of the public in the Krupp Park
(source: Grün & Gruga Essen)

Partnership projects will continue with the Essen allotments associations, which maintain the
250 allotments throughout the municipal area21, and with the private agriculture and forestry
organisations. As a component of the system of green areas and open spaces, allotments
fulfil a valuable ecological and social function as a replacement for home gardens within the
city districts. In addition, a number of foundations are involved in the sector of the environment, nature conservation and improving the residential surroundings.22
The Baldeney concept for modern upgrading of the important leisure area in the Ruhr Valley
bundles private and public measures in a shared planning framework.23
The Ruhrverband has opened up the subject of "Swimming in the Ruhr"13, within the framework of a research project incorporating businesses, water management, sport, environmental protection and nature conservation.24

13

Swimming in the Ruhr can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Fig. 3.13: Ruhr Valley leisure area and Lake Baldeney (source: Grün & Gruga Essen)

Ecosystem functions, and adaptation to climate change
Urban green areas, including woodland and expanses of water, are of great importance for
the urban climate. The extended green area system and over 60,000 street trees contribute
to temperature reduction in the city, and hence to a favourable bio-climate.25 Hurricane Ela
caused massive damage to around 20,000 street and park trees on 09 June 2014, as well as
to 230 ha of woodland in Essen, underlining the necessity of adapting the existing trees and
green areas to climate developments, e.g. by means of:
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•

Avenue concepts to develop the stock of street trees,

•

Selection and maintenance of trees, in accordance with the state of research and
science26,

•

the development of mixed recreational permanent woodland that is stable in the long
term, and which is certified and managed in accordance with FSC criteria14.27

FSC certification can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Fig. 3.14: Climate adaptation. Street trees and avenues reduce temperature extremes;
park area after Hurricane Ela (source: Grün & Gruga Essen)

The major project the "Emscher conversion" will be largely completed by 2020. Surface-level
sewers are being transformed into near-natural water bodies, which contribute to increasing
the quality of life in Essen. After the implementation of the sewer system construction work,
the water bodies are being relandscaped to be near-natural, one section at a time. Of the
total € 4.5 billion cost of the construction project, approx. € 500 million relates to work within
the Essen municipal area.
Essen supports the ecological conversion of the Emscher system amongst other things with
measures for rainwater recovery, and by redesigning municipal water bodies to correspond
to the EU Water Framework Directive.
The continuous green area system offers refuge to plants and wildlife, and supports the biotope network. The resilience of the city to climate events such as heavy rainfall, flooding and
heat stress, and also to the decline of plants and wildlife, is increased.
Air hygiene / pesticides
The entire green area system makes a significant contribution to improving climate and air
hygiene within the municipal conurbation. Pesticides are not used in public green areas.
Pollution with ozone, sulphur dioxide, carbon dioxide and fine particles is mitigated by
vegetation, and particularly by trees. Extensive areas of green areas and woodland reduce
noise, and form the Quiet Zones15 in the city. Noise protection is actively incorporated into
the design of the parks through landscaping of earth and the use of gabions as noise barriers.
Cleanup and development of disused land and polluted areas
As planned urban development predominantly takes place on disused land, encroachment
onto natural and near-natural habitats can largely be minimised, and natural soil deserving of
protection can be retained.

15

Quiet Zones can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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The securing and cleanup of former industrial facilities with suspected soil pollution and disused land, as well as the land recycling successfully carried out in the past, are ongoing.28
The "Thurmfeld" and "Ruhrterrassen" projects are good examples of the many cleanups of
former industrial premises and their financing:

Fig. 3.15: Cleanup of the former
industrial wasteland in the
Krupp Park (source: Grün &
Gruga Essen)

The "Thurmfeld" location inside the city, site of a former municipal gas plant, is now being
used for a swimming pool, housing, and businesses.
The estimated cleanup costs of € 10 million are expected to be paid by the "Association for
Land Recycling and Soil Contamination Cleanup", with 80% paid for by subsidies and the
rest being financed by the City of Essen.
The "Ruhrterrassen" project involves the transformation of the former location of a metalworks into a residential area with 150 residential units. The cleanup work is being performed
by the property developer, on the basis of a binding cleanup plan.
Regular reports on the status and progress of this plan's implementation are presented to the
Council and the Environmental Committee.29
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3 E. Good practice
The action plan "ESSEN.New ways to the water" successfully continues the tradition of
active and forwards-looking green area development in the City of Essen.
With over 500 individual projects completed, in some cases performed as part of qualification
and employment schemes for the long-term unemployed, the regional centennial project of
the Emscher conversion has been carried into the city districts, where it has become an immediate and positive reality for the public.
The inclusion of numerous project participants is exemplary: urban drainage and water body
development, regional and urban planning, local stakeholders and nature conservation, but
also private enterprise, tourism, gardening and agriculture, housing associations and
partners from the social and employment administration.

Fig. 3.16: Action plan "Essen.New ways to the water" consensus project with numerous participants
(source: Projektbüro Essen.New ways to the water)

Overall, this results in significant improvements to the residential surroundings of entire city
districts through the networking of green and water areas. Foot and cycle paths are laid and
resurfaced, gaps are closed, and numerous themed trails lead through the whole city.
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Fig. 3.17: Development of the Green Open Space Network as part of qualification schemes
(source: Projektbüro Essen.New ways to the water)

The Green Open Space Network offers recreation, nature, sport and leisure options, away
from road traffic. At the same time, the action plan makes an efficient contribution to climate
change adaptation.
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Section 04: Nature and biodiversity
4 A. Current situation
Historical, geographical and socioeconomic development factors
Due to its fertile loess soil, the countryside of Essen was predominantly used for agriculture
until well into the 19th century, and was partly forested. The landscape was dotted with
farmsteads and small towns. This cultural landscape can still be seen today, particularly in
South Essen; it is part of a low mountain range (continental region). This is where the Ruhr
Valley is located, an important location for the State's network of biotopes, as well as
meadowlands that have been registered as a Natura 2000 zone, the Heisinger Ruhraue
(Heisingen Ruhr Meadows). (6)

Fig.: 4.1: South Essen, with Ruhr reservoir, agricultural areas and woodland
(source: Peter Wieler – Essen Marketing)

Once coal began to be extracted mechanically after 1800, it was above all the northern area
that transformed into an urban industrial zone with isolated areas of greenery and woodland.
Streams were converted into wastewater ditches. In the north, only parts of the former
cultural landscape remained at the western and eastern city limits, as regional green
corridors; these are already part of the North German lowlands (Atlantic region). Geological
outliers, special habitats such as exposed Pleistocene riverbeds, mark this remarkable
landscape on the periphery of the city.
The extensive decommissioning of collieries, factories and railway lines from the 1960s
onwards resulted in disused industrial land arising. Despite subsequent use, many of these
areas remain, and together with disused industrial land of neighbouring cities, these
contribute to the Ruhr Metropolis being home to the greatest diversity of species in North
Rhine-Westphalia. The region known as the Emscher Landscape Park accommodates 1500
plant species, 50 of them on the IUCN Red List.North Rhine-Westphalia

1

Peregrine falcons, natterjack toads and blue-winged grasshoppers are amongst the often
highly endangered index species in the industrial habitats of Essen, e.g. at the Zollverein
Colliery World Heritage Site. The Peregrine falcon, which has returned to North RhineWestphalia after being temporarily extinct here, has become the perfect symbol for the
reversibility of the loss of species, and there are four breeding pairs in Essen.

Municipal area
FFH zone Heisinger Ruhraue
Zollverein Colliery World Heritage
Site

Breeding
birds

Amphibians

Bats

Dragonflies

105
71
42 *1

13
6
6

7
5
1

32
29
17

Ferns and
flowering
plants*2
>500
224
450

*1 including visitors *2 including neophytes
Table 4.1 Figures on species of flora and characteristic animal species in the Essen municipal area, and
exemplary near-natural and industrial areas

The current economic development aims for quality. This is seen in structural development in
the urban area (brownfield development) (7). As the third-greenest city in Germany, Essen is
an attractive location for residents and businesses. The natural environment is under
increased pressure from recreational use.
Trends, data and management
The proportion of green areas and open spaces is 53%, of which agricultural areas make up
15.7%, woodland makes up 13.2%, expanses of water make up 2.6%, and green areas and
disused land account for 21.5% of the municipal area.
Large areas of designated open spaces have since 1938 been protected as Countryside
Conservation Areas. The first nature reserve was designated in 1939. Since 1982, the Tree
Preservation Statutes have protected trees within the urban areas whose trunks have a
diameter greater than 80 cm.
The Natural Monument Ordinance of 2000 protects 47 trees,and erratic boulders as natural
monuments. The Essen Landscape Plan of 1992 (2)1 and the urban ecology report for North
Essen from 2000 (3) have determined where ecosystem services are dysfunctional.
Landscape protection covers 34.4% of the municipal area.
The 12 nature reserves and 49 protected landscape elements
municipal area, and range in size from 0.2 to 150 hectares.

2

make up 2.3% of the

The largest nature reserve, at 150 hectares, is the registered Natura 2000 zone known as
"Heisinger Ruhraue". Its management plan (maintenance and development plan) from 1992,
which was updated in 2005, is currently being redrafted again.
The softwood alluvial woodlands, the oxbow lakes and standing water, and the tall oatgrass
meadows, all of which led to the registration as a Natura 2000 zone, were still in a moderate
to poor state of conservation in 2002.
1

Definition: A landscape plan signposts Nature and Countryside Conservation Areas, and additionally describes
how green areas outside of conservation areas should be developed from a nature conservation
perspective.
2
Definition: Protected landscape elements are small nature reserves.

2

The initial results of the redrafting of the maintenance and development plan indicate that
e.g. the state of conservation of the standing water has been improved by reduction of the
material pollution and renaturalisation over an area of 4 hectares, meaning that 48% of these
habitats are now in a better condition.
Biotope type /
habitat

State of conservation *1

Total
area/ ha

Change in
area

Area/ha
code
A

B

C

5.232

3.360

8.592

8.904

1.372

11.039

14.899

14.899

3.507

16.731

20.238

2002 (only 91E0)

3.241

1.978

5.219

2012 (91E0+F0)

8.837

3.645

12.482

Change in
State of
conservatio
n *2

Area
%age

Standing water
3150
2002
2012

0.763

5.7%
+28.5%

+47.9%

7.3%

Tall oatgrass
meadows
6510
2002
2012

9.9%
+35.8%

+27.6%

13.5%

Alluvial forest
91E0/91F0
3.5%
+139.1%

+37.8%

8.3%

of which 91E0

3.758

3.645

7.403

4.9%

of which 91F0

5.079

.

5.079

3.4%

Total 2012

29.1%

Explanations
*1 state of conservation A = excellent, B = good, C = average to poor
*2 relative to the habitats and their areas documented in 2002
Table 4.2: First results for the development of those habitats in the "Heisinger Ruhraue" nature reserve that
were relevant for registration as Natura 2000 zone DE-4508-301.

A recent estimate of the State Office for Nature, the Environment and Consumer Protection
indicates that targeted nature conservation measures have resulted in there being no
significant change in the state of conservation of species in the Atlantic and Continental
region of North Rhine-Westphalia.
Despite the increased use of nature for recreation purposes in Essen, the individual figures
for migratory birds that winter in the Natura 2000 zone, such as the Eurasian teal, common
pochard and little grebe, have stabilised.
3

4 B. Results achieved in the past
Objectives, concepts and strategies in nature conservation
With the objective of making an increasing contribution within the entire municipal area to
ensure biodiversity and promoting ecosystem services, the City of Essen signed up to the
"Biodiversity in municipalities" declaration in 2010 (8).
With its segregating and integrating nature conservation concept, the City of Essen
pursues a two-pronged strategy: on the one hand, maintaining and developing the natural
landscapes and conservation areas requiring protection, and on the other hand, working to
protect species and habitats in agricultural production areas, during forestry and urban
development, and other land use.
"Heisinger Ruhraue" Natura 2000 zone

Fig. 4.2: Oxbow lake in the Heisinger Ruhraue Natura 2000 zone
(source: Schmitting – Untere Landschaftsbehörde (Lower countryside authority))

In the Heisinger Ruhraue (36), an oxbow lake was renaturalised, and dumped earth was
removed; the European Union and the State provided a € 95,000 subsidy towards the total
cost of € 580,000. The nature conservation measures, which are drawn up on a scientific and
technical basis, have resulted in increased exchange of water during periods of flooding,
substantially improving the water quality in areas of standing water. In order to compensate
for the construction of a wastewater treatment plant in the Heisinger Ruhraue, two camp
sites located in the middle of the meadowland were returned to nature, and can now develop
into FFH woodland habitats. The nature reserve thus received better quality locations, and
retained its area of 150 hectares.
The existing stands of woodland were left to natural succession. The invasive, nonindigenous giant hogweed is losing habitats due to the increasing shade from developing
woodland. Development work by the State has generated near-natural riverbank habitats.
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State-wide biotope network along the Ruhr:
In order to strengthen the State's important network of biotopes along the Ruhr, the State has
already installed fish ladders at two of four weirs (22). It is planned to remove further barriers
to migratory fish species, reducing the fragmentation of the biozones of the Ruhr, including
the Natura 2000 zone.
Essen has made efforts to develop many stream sections to be near-natural, e.g. the
Ruhmbach, Deilbach and Langemarckbach streams.
At the Oefter Bach, an entire stream system was developed on the basis of the nature
reserve planning.
Integration of nature conservation into forestry

Fig. 4.3: Nature School in the FSC-certified city forest (source: Grün & Gruga Essen)

The municipal Woodland, which takes up 8% of the municipal area, has been fully FSCcertified since 2003, in accordance with the National Strategy for Biodiversity3. The aim of the
forestry planners is a multi-layered forest, with trees of different ages, and which allows light
through.
Habitat trees also remain; these are particularly found in stands of old trees, and in beech
forests that are left to their own devices. These reference areas account for 0.6% of the
municipal area; two thirds of them are outside the nature reserves. In regard to climate
change, this reform of how woodlands are cared for aims to promote the growth of trees with
a higher climatic tolerance (9)

3

FSC certification can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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The woodlands are also protected by setting up woodland borders (37). Further large
woodlands in Essen are maintained by the Regionalverband Ruhr in accordance with PEFC
certification (28)

Integration of nature conservation into agriculture
For the agricultural areas, and in cooperation with the agricultural industry, compensatory
measures integrated into the production process were developed, starting in 2001, such as
fallow fields and extensive grassland for open countryside species such as hares and wild
bees.
These measures are implemented to compensate for pressures placed on nature in other
locations. The farmers accept these projects, because they lose no productive area as a
result (4) (5) (6) (37). The positive experiences with this scheme have been incorporated into
German nature conservation law.
The use of pesticides is prohibited in these compensatory areas. Furthermore, the Essen
Landscape Plan prohibits the use of pesticides in nature conservation and Natura 2000
zones.

Integration of nature conservation into urban development
New green areas have been created in the urban area. The new Krupp Park (7) (12) is 13
hectares in size, and has become home to the common swift, a characteristic species of city
centres.
The Krupp Park4 generates qualities for the adjacent high-end residential and business
locations, and simultaneously prevents large heat islands from arising. Climate protection
tasks are also performed by over 60,000 street trees, which are planted in accordance with a
tree registry that takes climate change into consideration (16)
The first private entities have been persuaded to create and maintain publicly accessible (34)
parks. The planting of car park facilities, garage roofs and the flat roofs of buildings has
become standard practice with new structures (4).
Beekeepers have installed bee hives on the roof of the Sheraton Hotel (32) and the RAG MI
headquarters (27), and market the honey as a natural and unspoiled product from the City
Park.

4

Krupp Park can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Integration of significant disused industrial land into urban development

Fig. 4.4.: Zollverein Colliery and Coking Plant World Heritage Site (source: Peter Wieler – Essen Marketing)
and the rare and delicate herb centaurium that grows there (detail - source: Umweltamt)

Significant disused industrial land that offers replacement habitats for species that in
nature live in pioneer habitats are preserved e.g. on the premises of the Zollverein Colliery
and Coking Plant World Heritage Site through integration into the concept of the protected
monument.
Biotope network in urban area along former railway trails and the ecologically
converted Emscher waterway system

Fig.4.5.: Ecological conversion of Emscher and tributaries: Confluence of Kesselbach and Borbecker
Mühlenbach, before / after ecological conversion (source: Grün & Gruga Essen)

For the biotope network between the countryside and the urban area, former railway lines
are used as urban green corridors, with accompanying cycle and hiking paths.
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Furthermore, the largest renaturalisation project in any European river basin, the conversion
of the Emscher5 and its tributaries from open sewers into streams by the
Emschergenossenschaft, serves to strengthen the biotope network (17) (18).
In Essen, the first 4 km stretch out of 39 km has been ecologically converted.
The City of Essen is supplementing this conversion project through the near-natural
development of the upper reaches of the river (35), so that the converted streams can be
repopulated from there.
In near-natural subsidiary waterways, there are still 109 species of animal, including five
species of caddis fly that are endangered in North Rhine-Westphalia (19). In addition, the
Emscher bullhead is being reintroduced. The associated woodlands have contributed to the
green woodpecker no longer being on the IUCN Red List North Rhine-Westphalia , but rather
livening up the gardens of the city. (25)

Fig. 4.6: Emscher bullhead (cottus cf. rhenanus) / (source: Emschergenossenschaft)

Promoting understanding of nature
In order to promote better understanding of ecological matters, universally comprehensible
models have been derived from scientific findings. These illustrate the context in which
characteristic geographical features, index species, habitats, attractive landscapes and other
ecosystem services can be understood (3) (4) (5)
In events and meetings, these models were used to teach the citizens about the natural
world in the Natura 2000 zone, and expert guided tours have been given by nature
conservation associations (6).
5

Emscher conversion can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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As a result of these positive experiences, these conceptual models have been incorporated
into the nature conservation concept for North Rhine-Westphalia.
Anglers have been won over for nature conservation in the Heisinger Ruhraue, because the
renaturalised oxbow lake provides improved spawning grounds (6)
Because the willingness to protect nature also increases through the experience of its
beauty, the arched bridge rebuilt during the renaturalisation of the oxbow lake also offers
recreational visitors the opportunity to observe rare species, e.g. the kingfisher (6)
The Essen Environmental Round Table6 was founded in 1993 from a variety of citizen
initiatives and environmental and nature conservation associations, and alongside the official
Countryside Advisory Council it brings its experience to matters of countryside and urban
development.
The nature conservation associations are particularly important for nature conservation in
Essen. Since 1982, they have e.g. maintained orchards for the City of Essen, and look after
caverns where bats live. They map species and run nature conservation education
programmes.
Since 1985, the "Voßgätters Mühle" nature conservation centre has been used for these
tasks, e.g. by the Young Nature Conservation Society. The City of Essen provides them with
financial and logistical support, manages the Shared World Foundation, and the Essen
Countryside Maintenance Association.
Even residents who are not organised in nature conservation associations can take on the
role of sponsors for public green park areas, e.g. in the Kray Volksgarten, and help protect
nature.
The "Nature School" set up in 1995 allows the City of Essen itself to systematically promote
understanding of nature, particularly with school children; in 2012 they had 45,000 visitors
(10). Disabled persons can enjoy nature, e.g. by means of a barrier-free tour of the Gruga
Park7. (11)
Furthermore, the increased integration of nature conservation into land use and urban
development over the last 10 years has increased nature-awareness.
Biotope and species mapping
Regular monitoring projects are carried out in the Natura 2000 zone. The last monitoring
survey indicated that the state of conservation of the FFH habitats is improving as a result of
the work performed (36)
In order to determine the state of conservation of species, and to derive the appropriate
nature conservation measures to be taken, species are mapped in various locations around
the municipal area (see (14), (18), (19), (20), (26), (29), (30), (31), (36)). Since 2011, the City
of Essen has been building up a land register of locations where species have been found, in
order to take better account of protected species that may affect planning.
The measures described have also improved many of the disrupted ecosystem services in
the areas of soil, climate, air and waterway protection, and recreation, as determined by the
Landscape Plan and the urban ecology report.

6
7

Environmental Round Table can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
Gruga Park can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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4 C. Plans for the future
As elsewhere, the aim in Essen is to stop the trend towards the degradation of ecosystems
and loss of biodiversity, to retain the natural capital and the corresponding ecosystem
services, and to improve these again wherever possible in line with the EU Environmental
Action Programme.
Focus of activities
The objectives of nature conservation will continue to be pursued within the framework of the
Essen.2030 strategy process: (13)
1. High quality of life will be based on the balance between urban and near-natural
spaces.
Based on the EU Biodiversity Strategy, this balance will be secured on the one hand by
100% of the FFH habitats in the "Heisinger Ruhraue" Natura 2000 zone showing an
improved
condition
in
future
relative
to
the
2002
report.
•

Development of "Heisinger Ruhraue" Natura zone: further dumped earth will be
removed, and additional meadow areas will be thus created for alluvial woodland and
flood protection. Through desludging and improvement of the flooding dynamics, the
water quality in the expanses of standing water should also improve. Disturbance for
light-sensitive animal species should be reduced by switching off street lighting.

•

Social species diversity in the tall oatgrass meadows will be promoted through
enrichment projects. The recreational visitors are to be steered through the Heisinger
Ruhraue in such a way that nature can be observed without disturbing the habitats (36).

For this purpose, € 1.2 million from the nature conservation, budget and subsidy funds are
used, starting in 2015.
On the other hand, on the basis of the FFH and Birds Directive, the state of conservation of
the species should also be stabilised outside of the Natura 2000 zone:

•

Continuation of Landscape Plan: Over the next 5 years, the Essen Landscape Plan
will be updated, the monitoring systems will be prepared for the public, and further
nature
conservation
measures
will
be
developed.
The City of Essen is a member of the Western Ruhr Area Biological Station, which
conducts supplementary species mapping and nature conservation measures, and
promotes understanding of nature (14) (15).

•

For the work of the Biological Station, the City of Essen provides funds of € 14,500 per
year, and the State provides € 58,000. For the continuation of the landscape plan, €
27,000 per year has been allocated in the budget for the next 5 years, which will be
bolstered by 80% funding subsidies.
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In addition, the following nature conservation measures will continue.

•

Strengthening the biotope network along the Ruhr:
Starting in 2015, and in accordance with the EU Water Framework Directive, the Ruhr
will be developed below the Heisinger Ruhraue at a cost of € 1.2 million, and from 2018
this will continue in the region of the Heisinger Ruhraue. The State and the Ruhrverband
are testing the feasibility of fish ladders at existing barriers to migration, so that the eel
(21) and the FFH species of salmon (31) can migrate up the Ruhr in accordance with EU
regulations.

•

Integration of nature into land use and urban development:
Near-natural forestry and waterway maintenance, and production-integrated
compensatory measures, will continue. Further such measures are particularly being
performed in the case of new encroachments, financed by investors. The City of Essen
has also budgeted € 500,000 for compensatory measures. Construction is also ongoing
in parks such as the Krupp Park South.

Fig. 4.7.: compensatory measures integrated into production (fallow fields) in South Essen
(source: Grün & Gruga Essen)
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•

Integration of significant disused industrial land into urban development:
Particular responsibility is being taken at Zollverein for the FFH and index species, the
natterjack toad, which in Essen accounts for 5% of the State’s stock.

•

Strengthening the biotope network in the urban area:
The Emschergenossenschaft will ecologically convert the remaining 31 km of
wastewater ditches at a cost of € 316 million. 8In addition, further former railway routes
will be preserved as a green corridor.

This also includes the costs for the new sewer system.
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Fig.4.8 Biotope network along the Ruhr is important for the State and in the urban area

2. Providing impulses for climate protection and adaptation
Over the coming years, on the basis of the EU Biodiversity Strategy, in particular ecosystem
services are to be improved, in order to mitigate the consequences of climate change.
For this purpose, too, the Landscape Plan will be updated, the service assessment system
will be restored for the public, and the aforementioned nature conservation measures will be
implemented.
A calculation model is being developed for this service assessment system, allowing an
estimate to be made of the contribution specific vegetation types make to reducing the
temperature in the city; to this end, an exchange of experience will take place with the
scientific community.
3. Activating and supporting public involvement
Following the National Sustainability Strategy and the Federal Nature Conservation Law,
nature conservation should continue to be integrated into the land use and urban
development processes. To this end, additional stakeholders have been involved in the
process, e.g. allotment holders, who are important for biodiversity in the city.
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4. Developing and networking living districts and neighbourhoods, creating an
innovation location
The strengths of the city centre, the districts and the neighbourhoods should be
economically, socially and ecologically reinforced, on the basis of Agenda 21, agreed in 1992
in Rio de Janeiro.

Fig. 4.9: Krupp Belt with the new Krupp Park and new ThyssenKrupp headquarters 2013
(source: ThyssenKrupp Real Estate GmbH)

Nature conservation measures should help here to further strengthen Essen as a residential
and business location, and to encourage the willingness of companies to finance the costintensive restoration of disused land to a useable condition.
As a cost-effective alternative to technological solutions, ecosystem services such as the
cooling effect of vegetation should contribute to the economic and social climate-adaptation
process.
Summary
The last 10 years have shown that it is possible to develop qualities in nature that improve
and/or stabilise the condition of habitats, species and ecosystem services in Essen, making it
possible for people to enjoy
living in Essen, and for companies to move here. This process required
•
•
•
•
•

Legal basis,
scientific and technical knowledge about nature, made accessible throughthe use of
models,
implementing nature conservation measures,
making it possible to experience the beauty of nature, and
participation processes, whereby residents from various social backgrounds and
companies are activated and supported in performing nature conservation measures
themselves.
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As Figure 4.10 shows, the update to the Landscape Plan continues this process and adds a
monitoring and service assessment system for the public.
Legal basis:
EU Fauna-Flora-Habitat (FFH) Directive, EU Birds Directive, Federal Nature Conservation Law,
Countryside Law of North Rhine-Westphalia, Regional Land Use Plan as a countryside planning framework
Principles:
Nature conservation for its inherent value, and
for the people
in the countryside and the urban area
Providing
ecosystem services
for people:

Ensuring
biodiversity:

•
•
•
•

•

•
•

•

Responsibility for the
species typical in the
countryside and urban
area of Essen, in
woodlands
water bodies
open country
disused industrial
land, as a
replacement for
natural habitat
buildings, woodlands,
grasslands, adaptable
city species
of which, special
responsibility for
nationally endangered
species and habitats
FFH habitats in the
Natura 2000 zone
"Heisinger Ruhraue"
FFH species and
European bird species
in the entire municipal
area

•

•
•
•

responsibility for
attractive
landscape and
garden
architecture attractive
residential and
business
environment /
recreation
Soil
Water
Climate / air

Involvement of the public and of companies,
taking into consideration different social backgrounds and
future generations
Organisation:
Representation of
development
objectives that are
binding for the
authorities in
relation to the
countryside and the
green areas in the
urban area
Signposting of
nature reserves
and countryside
conservation areas,
protected
landscape
elements and
natural monuments
Application of the
polluter principle
(encroachment on
nature, e.g.
construction of
buildings and
roads, must be
compensated for by
nature conservation
measures)
Stipulation of
nature conservation
measures

Emancipatory
concept: (a) (b)
Scientific
knowledge about
nature, science and
society

Activating and
supporting public
involvement: (c)
Mutually stating
private and state
interests

Explanation by
Negotiation of
means of
nature conservation
conceptual models measures, so that
and
the stakeholders
guided nature tours know their special
interests are also
being taken into
Stipulation of
nature conservation consideration, and
that compromising
measures by
administration /
interests are
generated between
politics / public
the social
backgrounds
Environmental
monitoring /
service assessment Implementation of
nature conservation
system /
measures,
new requirements
predominantly by
Updating /
members of the
public and by
standardisation
companies

Objectives: Tying in with the previous park and landscape planning

Developing the quality
of segregative reserves (d)

Completion
of the national and European
biotope network along the Ruhr and
the biotope network into the urban area along
former railway trails and ecologically converted
streams (d)

Integration of nature and
biodiversity
into land use and
urban development (d)

References:
(a) Jürgen Habermas, Verwissenschaftlichte Politik in demokratischer Gesellschaft ('Politics made scientific in a
democratic society'), 1963, in: Helmut Krauch / Werner Kunz / Horst Rittel (publisher), Forschungsplanung
('Research planning'), 1966
(b) Walt W. Rostow, The Stages of Economic Growth, 1960, and Product Cycle Hypothesis after: Ludwig Schätzl,
Wirtschaftsgeographie 1 – Theorie ('Economic geography 1 – Theory'), 1992
(c) Klaus M. Schmals, Zivile Urbanität ('Civil Urbanity'), in: Klaus M. Schmals / Hubert Heinelt (publisher), Zivile
Gesellschaft ('Civil Society'), 1997
(d) Beate Jessel, Naturschutz zwischen Integration und Segregation ('Nature conservation, between integration and
segregation') – Lecture at the 31st German Nature Conservation Conference in Erfurt, 2012
Fig. 4.10: Essen Landscape Plan as an analysis and legal basis for securing and developing
nature and biodiversity (3) (4) (5) (6) (7)
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4 E. Good practice
Natura 2000 zone Heisinger Ruhraue
In the Heisinger Ruhraue, valuable meadowlands have been secured and developed through
a combination of early designation for conservation, and scientific conservation planning and
implementation.
After initially being designated for conservation in 1983, there followed the Landscape Plan
with the implementation of the Natura 2000 targets, laying the cornerstone for soil protection,
and for the area to be developed into a European Natural Heritage Site.
In accordance with the first Maintenance and Development Plan, work was done in 1992 for
the development and expansion of the alluvial woodland, standing water and tall oatgrass
meadow habitats, and disruptive uses such as sports boating, excessive access paths and
horse-rearing were stopped.
Between 2002 and 2012, there followed extensive renaturalisation of oxbow lakes and
alluvial woodland locations. All of this resulted in a significant increase in the proportion of
Natura 2000 habitats, from 20% to currently 29%, and improvements in their state of
conservation.
The new Maintenance and Development Plan aspires to expand Natura 2000 habitats to
approx. 40%. During nearby roadworks, amphibian tunnels, carriageway narrowing and
lighting reductions have been implemented .
These are intended to reduce ecological barriers and disturbances.
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Fig. 4.11: Target condition of the Natura 2000 zone Heisinger Ruhraue / (source: City of Essen)
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Fig. 4.12: Developed Natura 2000 alluvial woodland - Habitat on the renaturalised Ruhr island
(centre of image, former camp site) / (source: Schmitting – Untere Landschaftsbehörde)
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Section 05: Air quality
5 A. Current situation
The City of Essen is located at the centre of the Ruhr Metropolis, whose history as a steel and
coal-mining region is characterised by a high degree of industrialisation, high population density,
and substantial traffic volumes.
The advantages resulting from the high density of infrastructure must be paid for, however, with
higher levels of environmental pollution. This applies in particular to the northern district areas,
which belong to the densely populated and topographically disadvantaged Emscher lowlands,
whose topography often gives rise to frequent low inversion layers.
Heavy industry has been progressively leaving the municipal area since the 1960s.
The last coking plant, today's "Zollverein" World Heritage Site, was shut down in 1993.
The location's structural change from an industrial to a service-based economy has been
ongoing for over five decades, and has lastingly changed the face of the city.
While in the 1950s two thirds of the working population of Essen worked in manufacturing, today
over 80% of all jobs are in the tertiary sector. As such, Essen is amongst the top cities in the
German services industry.
The structures of the city that grew up during industrialisation are still clearly visible today.
The urban development orientated very strongly upon the needs of industry. No integrated or
strategic residential plan was developed before 1945.
Mines and steel mills were built outside the gates of the "old town", and developed increasing
space requirements. Massive migration of labour workforce led to increasingly dense
urbanisation around the industrial plants.
The waterways running in an east-west direction, the Ruhr, Emscher, Lippe and Rhine-Herne
Canal, together with the Hellweg, are the historic main arteries of the region.
Three magistral rail lines (Duisburg-Essen-Dortmund, Essen-Rheinschiene, Cologne-Minden
rail line) and the autobahns A40, A42 and A52 have reinforced this orientation to this day.
The north-south transportation requirements are served by the less high-traffic federal highways
B224 and B227 (A44)1 and by three regional train lines (Münster-Essen, Haltern-EssenWuppertal, Oberhausen-Essen-Hattingen).
Interregional transport routes crisscross the city, and create characteristic barriers to urban
planning. The Ruhr Metropolis is a hub for freight and passenger transportation, and is required
to cope with significant proportions of European transit traffic.
The positive effects of structural change on the emission situation stand in contrast to increasing
pollution from the transportation sector.

[1]

Transportation infrastructure can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Fig. 5.1: Structural change in focus (sources: Stadtbildstelle Essen (top),
www.kiparlandschaftsarchitekten.de / Copyright: Marcel Weste (bottom)

By setting stricter emission limits, switching over from burning coal at home to oil, and then to
gas and district heating, flue gas desulphurisation and denitrification, and multiple generations
of Clean Air Plans, have made it possible since the 1960s to reduce the regional sulphur dioxide
pollution levels by 95% (Fig. 5.2), and the total dust load (Fig. 5.3) by 80% [1].
Other high levels of pollution that occurred in the past with carbon monoxide, lead, benzene,
cadmium, arsenic and benzo[a]pyrene have by today fallen to levels significantly below the
statutory limit and target values.
The EU limit values for fine particles (PM10), the target value for respirable fine particles
(PM2.5), the 8-hour target for ozone (O3)2 and the target values for cadmium, arsenic, nickel
compounds and benzo[a]pyrene have been complied with inside the municipal area in recent
years. The nitrogen dioxide concentration has likewise fallen.

[2]

The target value for ozone of 120 µg/m³ (calculated over 3 years) must not be exceeded on more than 25 days per
year.

2

While the 1-hour limit value3 for NO2 is complied with, staying below the EU annual limit value
remains a challenge on some road sections with high traffic volumes.
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Fig. 5.2: Trend in SO2 annual averages in the Rhine-Ruhr Area 1964-2013 (µg/m³) [2] / (source: LANUV NRW)
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Fig. 5.3: Annual average values for total suspended particles (TSP) and PM10 in the Rhine-Ruhr Area
1968 – 2013 (µg/m³) [2] (source: LANUV NRW)

[3]

The NO2 limit value for the hourly average is 200 µg/m³, and must not be exceeded more than 18 times per
calendar year.
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Ozone
The EU target value of 120 µg/m³ (eight-hour average over three years)4 is complied with in
Essen. The information threshold of 180 µg/m³ (hourly average) was exceeded six times in
2010, and twice in 2013.
The long-term EU air quality targets are below 120 µg/m³ per day, and thus around the wideranging background concentrations in Europe. These cannot be achieved by means of
municipal clean air plans alone, and must be flanked by further nitrous oxide reduction
measures on a European level in the transportation, space-heating and industrial sectors [4].

PM10
The EU daily limit value for PM10 has been complied with since 2010 at the stations in Essen
(Fig. 5.4). In 2011, the deadline for compliance with the fine particle limit values was extended
until 11 June 2011.
Average annual concentrations of NO2, PM10 and PM2.5
Despite the fact that NO2pollution in Essen has been reduced by up to 10 µg/m³ since 2009
(Fig. 5.4), the annual limit value of the EU (40µg/m³) is still being exceeded at some of Essen's
transportation hubs. The further reduction of NOx emissions therefore remains a challenge for
the city.
Since 2004, PM10 concentrations in Essen have been reduced by an average of up to 9 µg/m³
(-24%) (Fig.5.4). The number of occasions on which the daily limit value was exceeded fell by
up to 50 days (-64.9%) between 2004 and 2013 at the four monitoring stations (Fig. 5.4).
As a result, the limit values for PM10 (yearly and daily averages) have been complied without
throughout the entire municipal area since 2010. The fine particle reduction measures are being
consistently pursued, in order to approximate fine particle pollution to the WHO guidelines in
future.
The 2015 EU target value for PM 2.5 (25 µg/m³) is already being complied with (Fig. 5.4).
This also applies to the limit value of 20 µg/m³ set for 2020.

[4]

It is permitted for the value to be exceeded 25 times per calendar year.
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PM10 values for Essen [4]

Gladbecker Straße

Vogelheim

Traffic

Background

Frillendorf

Steeler Straße

Traffic

Traffic

PM10

2013
2012
2011
2010
2009
2008
2007
2006
2005
2004

Annual
average
(µg/m³)

Number of
days
> 50 µg/m³

Annual
average
(µg/m³)

Number of
days
> 50 µg/m³

28
28
31
31
34

27
34
28*
30
47

24
24
30
27
26
28
28
30
28
29

15
20
20*
15
18
14
28
30
21
25

36
36
36
37

62
59
60
77

Annual
average
(µg/m³)

Number of
days
> 50 µg/m³

Annual
average
(µg/m³)

Number of
days
> 50 µg/m³

24
25
28
25
25
27
28
29
29
29

15
12
32
6
14
14
31
30
21
34

29

19
-

35
34
35

44
40
47

* days when limits are exceeded, based on limit values during time extension (daily limit value: 75 µg/m³ until 10 June
2011, 50 µg/m³ after 11 June 2011).

Annual concentrations of NO2 and PM2.5 [4]
Gladbecker
Straße
Traffic

Vogelheim

Steeler
Straße

Alfredstraße

Brückstraße

Background

Traffic

Traffic

Traffic

Frillendorf
Traffic

Vogelheim
Background

NO2
2013
2012
2011
2010
2009
2008
2007
2006
2005
2004

46
47
50
54
56
50
51
51
51
50

29
30
31
33
34
35
32
31
33
31

38
41
42
43
46
46
43
43
44
46

Steeler Straße
Traffic

PM2.5
Annual average (µg/m³)
53
43
58
55
45
55
56
45
60
58
48
60
56
50
58
51
44
55
51
45
58
55
49
63
-

Fig. 5.4: Pollutant concentrations at stations in Essen (source: LANUV NRW)
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18
17
21
20
19
20
-

18
17
19
19
19
20
-

The contribution made by local sources and long-distance transport to the annual
average concentration of NO2, PM10 and PM2.5
On the level of the entire city, road traffic produces the majority of NOx emissions, at 74% [5].
At Gladbecker Straße, which sees particularly heavy traffic, local and urban traffic together
cause 67% of NO2 pollution (Fig. 5.5).
At locations in North Essen, where the proportion of road traffic is lower (Vogelheimer Straße),
the regional background contributes 38%. The third most prevalent cause is industry, which
reaches a proportion of 18% in the south of the city (Brückstraße station). In the Ruhr Area,
a proportion of approx. 25% of the total NO2 pollution can be attributed to long-distance
transportation [3].
High PM10 loads no longer occur in industrial locations, but exclusively at the busiest road
traffic locations. The regional background is the largest causal factor in overall pollution,
contributing 60% at critical sections of road. Local road traffic reaches proportions of up to
28%, while the contribution made by industry is just 9%. Other sources are negligible [5].
In the Ruhr Area, the proportion of the total pollution of long-distance transportation is specified
as 13 µg/m³ (50%) [3].
The air pollution with respirable fine particles (PM2.5) in the Ruhr Area can be approximately
attributed to long-distance transport at 69%, to industry at 11%, to local traffic at 9%, and to the
sectors agriculture, space heating and shipping at 11% [3].

6

Contributions from the various polluter categories and the regional background levels of NO2- Pollution (in %).

Contributions from the various polluter categories and the regional background levels of PM10 pollution (in %)

Fig. 5.5: Contributions from the various polluter categories and the regional background levels of NO2 and PM10
pollution. (source: LANUV NRW)
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5 B. Results achieved in the past
For historical reasons, the Essen municipal area used to suffer severe air pollution.
Despite successes in reducing fine particle pollution, the nitrous oxide problem still has not been
satisfactorily solved. When the EU limit value for PM10 was set in 2005, two action plans were
drawn up in Essen with immediate action for traffic issues, and also including long-term projects.
In 2007, it was foreseeable that the individual local measures would not be sufficient to comply
with the limit values in all locations. The state, regional governments and cities then developed
a joint air quality management plan for the region, with interlocking measures. For 23 km of the
Essen road network examined, PM10 concentrations ≥30 µg/m³ were calculated, with 33,089
residents affected.
On these sections of road, it could be expected that the daily limit values (50 µg/m³) would be
exceeded over 35 times. The NO2 pollution was rated at over 40 µg/m³ for17 km of the road
network. This affected 23,779 residents [7].
Air quality management plan
The regional governments of Münster, Düsseldorf and Arnsberg worked together with the
13 Ruhr Metropolis towns that were affected by high air pollution to develop a regional
approach. In order to increase acceptance, the economic and environmental associations were
integrated, and a public participation process also took place.
More than 80 individual measures incorporated into the Ruhr Area Clean Air Plan focussed on
the polluter categories business/industry, private households, and transportation. The partial
plans for the North, West and East regions went into effect on 1 August 2008. All projects are
currently in the implementation phase. The Clean Air Plan was updated in 2011, and
incorporates 115 measures.
Local measures
A lasting effect was expected from the nine LEZs established on 1 October 2008 between
Duisburg and Dortmund. In Essen, an area of 84 km² (40% of the municipal area) was declared
off-limits to vehicles in pollutant category 1 (no emissions sticker).
The regulation of the restrictions and all formal aspects, e.g. the mutual recognition of
exemption permits and the design of the documents, was organised in a uniform manner
regionally, and communicated jointly in cooperation with the Regionalverband Ruhr.
A comparative study by the State Office for Nature, the Environment and Consumer Protection
in North Rhine-Westphalia (LANUV) on air pollution with fine particles (PM10) and nitrogen
dioxide in the LEZ of the Ruhr Area produced positive results.
When considering the years 2007 and 2009 (before and after the introduction of the LEZ), it was
possible to attribute reductions in pollution to the LEZ [8]. Depending on the approach used, the
additional reduction within the LEZ compared to the situation outside was in the range of
2.1 and 2.4 µg/m³ for PM10 and between 1.2 and 3.7 µg/m³ for NO2 on annual average.
On the basis of the experience available, the Clean Air Plan was updated, and came into effect
on 15 October 2011 with an updated programme of measures [6]5.

[5]

Aspects of the Ruhr Area Clean Air Plan and the Noise Reduction Plan supplement one another, and have
similar objectives 1|2|3|4|5|6|7|8|9|10|11|12
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In addition to a wide variety of long-term measures that aim to achieve a reduction in
combustion processes, the most effective measures have been the creation of a continuous
LEZ across the Ruhr Area, banning trucks from Gladbecker Straße, and the temporary closure
of the Essen-Frillendorf intersection with the A40 autobahn.
With effect from 1 January 2012, the largest LEZ in Germany was established in the Ruhr Area
and after London the second-largest low-emission zone (LEZ) in Europe, at 870 km² (Fig. 5.6).
The Essen section of the LEZ alone covers 163 km³, accounting for 78% of the municipal area.
The restrictions have become progressively stricter. These are based on the "Sticker
Ordinance" (Federal Pollution Protection Ordinance 35), which regulates the classification of
motor vehicles based on their exhaust gases [9].

Fig. 5.6: Ruhr Area low emission zone (source: City of Essen)

Since 1 July 2014, access to the LEZ has been restricted to vehicles with green stickers.
This allows only diesel vehicles of class Euro 4 or above, and petrol vehicles of Euro 1 standard
or above. Access restrictions to the LEZ are enforced through intensive monitoring of moving
and stationary traffic within the municipal area. In 2013, 1,353 violations were punished with
fines. Relative to the volume of cars driven in the LEZ every day, this constitutes very high
acceptance.
Besides the LEZ, trucks were diverted from the B224 in Essen on weekdays between 6:00 a.m.
and 1:00 p.m. The PM10 limit values had previously been exceeded during these morning
hours, and this could also be countered here (Fig. 5.4: Gladbecker Straße).
After entirely closing the accident hotspot of the A40 interchange at Essen-Frillendorf on
weekdays between 7:30 and 9:30 a.m., it was possible to resolve the congestion, and hence the
stop-and-go traffic on the A40 during this period.
During this part of the day, the pollution load falls significantly (Fig. 5.4: Frillendorf). The traffic
situation will be decongested in future by the relocation of the motorway connection.
9

Informing the public
The process of setting up and implementing the action plan and Clean Air Plan took place with
the participation of the economic, environmental, and transportation associations, as well as
with public involvement. A wide range of information material was produced for the population
[13]:

Fig. 5.7: Information for the population on the introduction of the first low emission zone in 2008
(source: City of Essen)

• Information events in citizens' centres / associations (Fig. 5.7).
• Formal public participation (open access to plans), expert evaluation of objections
and suggestions.
• Flyers, information sheets and brochures in the citizens' centres:
"Those who have, get – Information on mandatory car emission stickers"
"Questions and answers on the Essen Low-Emission Zone"
"10 statements on the Essen Low-Emission Zone"
"Environmentally friendly vehicle subsidies for companies"
"Exhaust gas reduction for diesel vehicles"
• A wide range of information on the Clean Air Plan and associated measures has been
published on the City of Essen website, and is constantly updated.
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5 C. Future plans
The strategy of the City of Essen to improve air quality is based on the time frames for 2020 and
2035, and is working towards a two-stage objective. Primarily, air pollutants (PM10, NO2) must
sustainably be kept at a level below the EU limit values over the entire area.
In the second stage, the aim will be to comply with the WHO guidelines.
Objective 2020:
Stabilisation of the PM10 annual average to <29 µg/m3. This would ensure compliance with the
annual maximum of 35 days exceeding the daily average of 50 µg/m³, even in years whose
weather conditions mean limited change of air.
Extensive compliance with the NO2 limit value.
Objective 2035:
Extensive compliance with the WHO guideline values for PM10 (20 µg/m³) and reduction of
days when PM10 values exceed EU daily limit values (50µg/m³) to 0.
Compliance with EU limit values and WHO guidelines for NO2: Annual average: 40µg/m³,
hourly average: 200 µg/m³ at 18 days exceeding limit per year.
Strategy
• The CO2 emissions6 of the City of Essen are used as a reference when estimating the overall
development of emissions from combustion processes. The city has reduced its CO2
emissions by 1.86 million tonnes (-29.5%) between 1990 and 2011 [10]. This also reduces
the background pollution with PM10 and NOx. The stated objective is to achieve a further
reduction in emissions relative to 1990 of 40% by 2020 and 50% by 2030 [11]. This allows
further reductions in the urban background concentration including with air pollutants.
• The pollution protection measures are developed in close cooperation with the Essen
Climate Agency. Climate gases and air pollutants are generated by the same polluter
categories. The measures of the "integrated energy and climate protection concept (IECC)"7
and the Clean Air Plan relate to the themes of energy efficiency, mobility, consumer conduct,
and business and industry. The many varied projects will generate a host of synergy effects.
• The EURO VI standard for trucks, valid from 2013, and the Euro 6 standard for cars and light
utility vehicles, which is mandatory from September 2014, have enabled the City of Essen to
sustainably reduce the emissions of its own vehicle pool. By 2022, complete compliance of
the vehicle pool will have been achieved. These regulations provide for a reduction in fuel
consumption and a reduction in PM10 and NO2 emissions of up to 80%. Furthermore,
a strategy of introducing electromobility is currently being pursued. Two city subsidiaries
(Stadtwerke Essen AG and Allbau AG) are successfully using the first vehicles under this
scheme.

[6]
[7]

CO2 emissions can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
IECC can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Fig. 5.8: Metropolrad Ruhr rental bike at Essen central station (source: Regionalverband Ruhr)

• A key function will be fulfilled by the mission statement of the City of Essen in relation to the
modal split by 2035 (25% motorised private transport, 25% public transport, 25% cycling,
25% walking)8. Relative to the current situation, this means a reduction in private car travel of
29%. The increasing use of electromobility, LPG and natural gas engines will support the
reduction in traffic emissions. The associated reduction in commuting, particularly in
commuter car traffic, will generate a lasting effect on emissions. Over and above this, further
coordinated and stricter measures will be implemented throughout the region, with a
particular focus on road traffic and industry. The actual effects of the measures will be
estimated by means of monitoring and advance scenario analysis.
• The reduction of car traffic is predominantly the result of the expanding cycling infrastructure
(Fig. 5.8) and the extension of the local public transport system9. In 2011, 122.8 million
passengers used Essen's local transport system. In 2013, this figure increased to 124.1
million passengers. The overall invest requirements for systems, buildings, vehicles and
operating equipment within the Essen local public transport system for the years 2013 –
2017 stands at approx. € 234 million.
• Passenger notice system in local public transport.
• Participation in coordinated "truck routing concept" for the Ruhr Metropolis, in order to
develop an environmentally friendly route for truck traffic, the route recommendations of
which could be passed on to the manufacturers of navigation systems.

[8]
[9]

Modal split can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
Local transport can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Fig. 5.9: Public local transport in Essen (source: City of Essen)

• Signposting of truck routes in combination with low-emission "milieuzones" on the Dutch
model in hotspot areas.
• Operating the "Ruhrpilot" traffic information system.
• Digital car-park routing system in Essen city centre, which can also be used for environmental information.
• Further development of electromobility in the city. Introduction of an "everyday e-mobility trial
zone" in Viehofer Straße (Essen city centre)10.
• In the west of the city, the four-lane road "Berthold-Beitz-Boulevard" is being built as a city
centre bypass, which will also be equipped with the new tram line 109. The objective will be
to take the load off the Hindenburgstraße and Hans-Böckler-Straße hotspots. Of the three
sections under construction, two were opened in 2009. The 3rd section is currently under
construction (overall costs: € 80 million).
• Redesigning the A40 intersection at Essen-Frillendorf to take the pressure off the
Hombrucher Straße hotspot. Reconstruction of the "North" and "South" intersections
(total cost: € 30 million).
• Reorganisation of the traffic routing at Essen-Werden to overcome the traffic hotspots in
Brückstraße (total cost: rough estimate: approx. € 3.5 – 4 million, not including noise
reduction measures).
[10]

Electromobility can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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• Reduction of emissions from small residential combustion plants. A "Fuel Ordinance"
provides the tool with which the statutory categorisation [11] for tightening the approval
conditions for small combustion plants using solid fuels will be implemented.
• Further reductions in emissions from industrial plants through the amendment of the
Technical Instructions on Air Quality Control (2014-2015).
Between the themes of air quality, noise reduction11, climate protection 12and local traffic, there
are mutual interactions. Through synergy effects, measures developed for the specific sectors
will generate additional positive repercussions in each of the other subject areas mentioned
above.
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5 E. Good practice
Pollution Hot-Spot Essen-Frillendorf
Hombrucher Straße in Essen-Frillendorf is affected by high levels of pollution. This is caused by
the high volumes of traffic on the parallel A40 (approx. 130,000 cars per day), and the traffic
flow. The A40 on-ramp at Essen-Frillendorf and the off-ramp of the Essen-East autobahn
intersection with the A52 are very close together. The traffic flows cross. This has created an
accident hotspot with stop-and-go cycles frequently occurring, and unfavourable exhaust
emissions performance from motor vehicles.
Since 2006, the autobahn on-ramp has been closed on weekdays between 7:30 and 9:30 a.m.
No further accidents occur during this period. The half-hourly values for additional NO pollution
have fallen by 30% (> 60 µg/m³), those for NO2 have fallen by 15% (>12 µg/m³) and those for
PM10 have fallen by 15% (> 9 µg/m³).
In order to avoid this problem, the Essen-Frillendorf autobahn intersection is currently being
relocated approx. 1000 m eastwards (total costs € 30 million). This will result in a significant
reduction in pollution, and an increase in traffic safety.

Fig. 5.10: Traffic hotspot Essen-Frillendorf (source: City of Essen)
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Section 06: Quality of the acoustic environment
6 A. Current situation
Industrialisation in the 19th and 20th centuries was dominated by the coal and steel industries. This resulted in complex networks of rail tracks1, factory railways and roads, intense
internal overcrowding, and an agglomeration of residential and industrial areas. The dense
network of transport routes is the cause for a high level of background noise pollution.
The length of the road network amounts to 1,630 km, of which 40.5 km are equipped as
autobahn, and 39.2 km are classified as highways. The roads, railways and waterways are
largely built up to be effective east-west arteries, but some of them form massive barriers to
city planning. The autobahns A2 (by Oberhausen-Sterkrade, truck traffic 18.5%), A42 (by
Oberhausen-West, truck traffic 14%) and A52 (by Essen-Haarzopf, truck traffic 10.1%) bear
most of the transit traffic through the region. The A40 (by Essen-Kray, truck traffic 8.7%)
directly connects the centres of the Ruhr Area cities, and with its low proportion of transit
traffic takes on a predominantly regional function [1].
Essen has a central station with Intercity Express connections, three further regional stations,
and 22 suburban rail stations [2] With around 150,000 passengers per day (123 longdistance trains, 198 local trains, 403 suburban trains), the central station has developed
into one of the most important transportation centres in Germany [3]. The local public
transport system is operated by EVAG2. In Essen there are 57 bus lines (line length 459 km),
seven tram lines (line length 83 km) and three metro lines (line length 29 km).
Approx. 125 million passengers are transported per year [4]3.
The Rhine-Herne Canal connects the Rhine near Duisburg to the Dortmund-Ems Canal; it is
one of the busiest inland shipping waterways in Europe. Around 22,000 (2013) ships
per year from all around the world pass through the northern municipal area of Essen,
transporting coal, mineral oil, ore, scrap, construction materials, chemical goods and food,
some of which is unloaded in the Essen city harbour [5].
While in the City of Essen in the 1960s and 1970s, the main noise polluters were industrial
operations (collieries and steelworks), today it is almost exclusively road traffic and the
railways along the main stretches and around the (freight) stations. As such, the socioeconomic structural change has also contributed to reducing the noise levels to which people are
subjected.
When considering the continuing high levels of pollution from road traffic and rail noise,
it must be considered that the City of Essen has a population of 574,000, and as a major
economic location generates significant terminating, originating and local traffic. In addition,
there is through traffic both on the rails and on the road (particularly the national autobahns).
The development of the transport noise situation is thus characterised by rising emissions,
in contrast to many other forms of environmental pollution. The growing truck traffic often
negates the successes of noise-reduction measures.
Noise reduction is pursued actively in this city, with ambitious and effective Noise Action
Plans and public participation. Noise pollution exceeding the particularly health-critical
thresholds of 65/55 dB(A) all day / at night should be avoided as comprehensively as
possible in the short term, and kept below in the long term.

1

Deutsche Bahn (Passenger and freight rail tracks)
EVAG Essener Verkehrs-AG
3
Local transport can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
2
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Noise statistics
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2006
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4
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2011
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0
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0

0

0
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0
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0

0

0
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0

0

0
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0
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0

0

0
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0

0
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not
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calculated

50 - 55

48,200
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0

0

0

0
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0

0

0
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0

0

0

0

0
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0
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0
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0

0

0
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200

531

0

3

360

0
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0
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Fig. 6.1: (source: Kuhlmann, Umweltamt Essen)

4

IPPC facilities: facilities that, under the "EU Directive on Integrated Pollution Prevention and Control
(IPPC Directive)", require authorisation; replaced by Directive 2010/75/EU ("Industrial Emissions Directive")
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Total persons affected in %
LDEN persons affected

Lnight persons affected

> 55 dB(A)

> 65 dB(A)

> 45 dB(A)

> 55 dB(A)

Road traffic

28.62%

12.28%

30.57%

12.09%

EVAG rail

0.04%

0.02%

0.04%

0.02%

Deutsche Bahn rail

0.09%

0.01%

> 50 dB(A)
0.07%

0.03%

Düsseldorf Airport

0.01%

0.00%

0.00%

0.00%

Essen / Mülheim Airport

0.02%

0.00%

0.00%

0.00%

IPPC facilities and
harbours

0.00%

0.00%

0.00%

0.00%

Fig. 6.2: (source. Kuhlmann, Umweltamt Essen)

Quiet Zones
The company LK Argus GmbH [6] has identified potential areas for designation as "Quiet
Zones". To determine this, an overall noise map was prepared, which forms the acoustic
basis for the overlapping representation of the individual noise emission sources.
"Quiet Zones" in the region should be proposed, and should be natural countryside or forest
environments, parks, green areas, and leisure and recreation areas, which should ideally
have an area > 4 km² and LDEN < 50 dB(A) in the core area.
In the urban area, "Quiet Zones" are planned, which are to be green areas and recreation
areas where it is pleasant to spend time (e.g. green areas, allotments), and which have a
size > 0.03 km² and LDEN < 55 dB(A).
These proposed areas are compared with the potential analyses for future residential and
business locations. The "Quiet Zones" determined in this way will be introduced as a
proposal in the participation process. The population will be able to introduce their own
proposals, which will be evaluated by the administration.

3

Fig. 6.3: Map of planned "Quiet Zones", (source: LK Argus) / Explanation see 6.D

In the "Quiet Zones" planned by the administration there live approx. 12,000 people, while
within a radius of 300 m from the "Quiet Zones" there live approx. 278,000 citizens, together
making up approx. 51% of the population of the City of Essen.
The catchment area 5 of the "Quiet Zones" is approx. 85 km².6
When disused (industrial) land is reused, great value is placed on recultivation and renaturalisation, in order to create recreation areas for residents and refuges for plants and wildlife.
The programmes "ESSEN.New ways to the water"7, "Conversion of the Emscher system"8,
"Planting North Essen", "Krupp Park"9, and other construction projects have been contributing to improving the quality of green and water areas, and thus also to creating new highquality "Quiet Zones".

5

Catchment area = 300 m radius around the "Quiet Zones"
Quiet Zones can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
7
ESSEN.New ways to the water can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
8
Conversion of the Emscher system can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
9
Krupp Park can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
6

4

Recreation, entertainment and sports-related noise
The permitted noise pollution reference values for recreation, entertainment and sportsrelated
noise
are
dependent
on
the
areas
affected
by
them.

Recreation, entertainment and sports-related noise
Daytime, outside
rest periods

Daytime, within
rest periods, on
Sundays
and public holidays

Night

Industrial areas (only recreational
noise)

70 dB(A)

70 dB(A)

70 dB(A)

Business parks

65 dB(A)

60 dB(A)

50 dB(A)

Mixed areas

60 dB(A)

55 dB(A)

45 dB(A)

General residential areas

55 dB(A)

50 dB(A)

40 dB(A)

Purely residential areas

50 dB(A)

45 dB(A)

35 dB(A)

Spa areas, hospitals and care
facilities

45 dB(A)

45 dB(A)

35 dB(A)

Day

Rest periods

Night

Area

06:00 a.m. to - 08:00
a.m.
10:00 p.m. to - 06:00
08:00 p.m. to - 10:00
a.m.
p.m.
07:00 a.m. to - 09:00
a.m.
07:00 a.m. to - 10:00 01:00 p.m. to - 03:00
10:00 p.m. to - 07:00
Sundays and public holidays
p.m.
p.m.
a.m.
08:00 p.m. to - 10:00
p.m.
Recreational and entertainment noise: Recreational Noise Directive [7]
Sport-related noise: 18th Regulation for the Implementation of the Federal Emissions Control Act
(18. BImSchV) [8]
Weekdays

06:00 a.m. to - 10:00
p.m.

Fig. 6.4: (source: Kuhlmann, Umweltamt Essen)

Within the framework of the construction planning permission processes for recreation,
entertainment and sporting facilities, noise studies are used to check whether the reference
values listed above can be complied with. The building development plans define any
structural and other precautions necessary, and planning permission may come with conditions attached in order to comply with these reference values.
For events that are particularly in the public interest (e.g. exceptional cultural events, district
festivals, traditional events [9]), it may be possible for exemption permits to be issued,
allowing the generally permissible noise restrictions to be breached, or to reduce the hours of
night-time quiet.
In the City of Essen, the "Lower Pollution Protection Authority" of the Environmental Office
and the Public Order Office are responsible for monitoring recreation, entertainment and
sports-related noise.
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Noise Action Plan schedule
04 - 07/2013

Analysis by the external consultant

07 - 10/2013

Presentation of the noise maps and numbers affected before political committees

07 - 10/2013

Consulting the technical departments

11 – 12/2013

1. Phase of online participation

02 – 08/2014

Analysis of participation by institutions and municipal departments

09 – 12/2014

Overall concept and effects analysis, catalogue of measures

01 – 02/2015

2. Phase of online participation

03 -04/2015

Cost-benefit analysis by the external consultant

05 – 06/2015

Noise Action Plan draft

07 -10/2015

Resolution from the executive board of the administration, participation of
political committees

10/2015

Public participation (open access)

11/2015

Resolution from the executive board of the administration and the Council of
the City of Essen

11/2015

Submission of the Noise Action Plan to the State of North Rhine-Westphalia
Fig. 6.5: (source: Kuhlmann, Umweltamt Essen)

6 B. Results achieved in the past
Buildings requiring protection
The categorisation of the municipal area into noise categories with noise limit values is in
progress. The City of Essen is planning to shortly reduce the noise pollution levels at hospitals, retirement homes, schools and kindergartens to values below 65 dB(A) over the whole
day; in the long term, the plan is for the values to fall below 60 dB(A). At hospitals, noise
levels at night should be 10 dB(A) lower than over the whole day.
Participation of interest groups, public agencies and district authorities
As preparation for the Noise Action Plan, a noise advisory committee was set up with representatives from politics, business, environmental and transportation associations, the
housing industry, research facilities and citizen initiatives. Major themes and suggestions
from the advisory sessions were incorporated into the conceptual work for the Noise Action
Plan.
The public agencies were given the opportunity to participate. They were able to learn about
and submit their views on the noise mapping and plans.
The participation of the district authorities took place in public sessions. The district representatives were provided with the planning documents in advance.

6

Public participation
During the creation of the Noise Action Plan, the City of Essen implemented "early and
effective" civic participation by means of a two-phase online process. The objective was to
give as many citizens as possible the ability to participate in different ways.
In the first online phase, it was possible to use the platform www.essen-soll-leiser-werden.de
to mark locations on the noise maps, to indicate where suggestions should be made.
The suggestions were checked by the relevant offices, and where possible were incorporated into the Noise Action Plan. Regular feedback was provided on the online platform
regarding the proposals and the status of the project.

Fig. 6.6: (Source: Internet platform www.essen-soll-leiser-werden.de)

In the second online phase, it was possible to evaluate and comment on the noise-reduction
measures proposed. These statements of opinion were taken into consideration during the
ongoing prioritisation process.10
Parallel to the online process, an open council meeting was held. Statements made in
writing, by telephone and personally were integrated into the online process.
Quiet Zones
Essen has green and water areas comprising 53% of the city, making it the third greenest
city in Germany [10]. An administration proposal for "Quiet Zones" will be presented to the
public in a forthcoming participation process. In order to secure and create "Quiet Zones",
noise-optimised asphalt (LOA) will be used for road resurfacing, and noise barriers and walls
will be used.
10

Online participation can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Fig. 6.7: Gabions and earth walls as noise barriers at the Krupp Park (source: Kuhlmann, Umweltamt Essen)

Noise-reduction measures
Hotspots11 were identified for noise-reduction measures to be prioritised, in order to ensure
better environmental conditions in these important and predominantly social locations.
The first noise-reduction measures of Essen's Noise Action Plan 2010 [11] were implemented in the years 2009 to 2011. Eight stretches of road were resurfaced with noise-optimised
asphalt. The noise-optimised asphalt used in Essen reduces tyre noise by up to eight dB(A);
cumulatively12, a noise reduction of four dB(A) was introduced into the noise calculation.
By August 2014, a total of 18 road sections had been resurfaced with noise-optimised asphalt.
The total area of these measures comes to approx. 128,000 m², and corresponded to a
construction cost volume of approx. € 12.1 million. Noise-optimised asphalt should always be
installed in resurfacing work on roads with high noise levels.
The renovation of railway lines belonging to the Federal Government began with the opening
of the planning proceedings in May 2012. In the years 2014 – 2017, approx. 12 km of rail
tracks are being renovated for noise remediation within the municipal area.
The western section of the A40 (3 km) was resurfaced starting in 2002 using PA13, and by
the end of 2015 the open eastern section (7.6 km) should also have been resurfaced with
PA.

11

Hotspots: Areas where particularly high numbers of residents are affected by high noise levels
Total of engine noise, air resistance, tyre noises etc.
13
PA: Porous asphalt (- 5 dB(A))
12

8

Fig.6. 8: Extension of the A40 at Essen-Frillendorf with "porous asphalt" and new noise barriers
(source: Kuhlmann, Umweltamt Essen)

In 2009, 19,100 m² of dilapidated noise barrier cladding along the A40 was replaced with
highly absorbent wall elements.
On three sensitive main roads (approx. 2.2 km), a night-time speed limit of 30 km/h has been
imposed for reasons of noise protection, with speed displays indicating where this limit has
been breached (active road safety education).
In 2010, subsidies totally € 350,000 were paid in Essen for soundproof windows (€ 200
per m² of window). With this money, 718 windows were fitted in 313 residences, with an area
of 2,526 m², achieving substantial noise reductions in the living and sleeping areas.

9

Fig. 6.9: Investor-financed noise barriers to protect an area of new construction, Essen West
(source: Kuhlmann, Umweltamt Essen)

In Essen, new cycling paths are continuously being built in green areas, often through the
conversion of former railway trails, and are created by the marking of cycle lanes on roads,
in order to reduce private car use. This has resulted in the creation of the "Green Main Route
Network"14in Essen, whose cycle paths predominantly run through green areas, parks and
woodland, away from roads with heavy traffic.
A new car-park routing system, with over 120 sign locations and around 340 individual signs,
has reduced traffic looking for parking. Every day, 6,300 car kilometres are saved by the
system, with positive effects on the noise and air pollution and accident frequency levels.
Around 12,000 parking spaces are dynamically managed in this way.
In order to reduce noise emissions from the trams and metros at curves and rail loops, trams
have been fitted with rail head treatment systems. At selected points, a GPS-controlled
systems sprays lubricant on the contact surface of the rail. This has reduced the relatively
high coefficient of friction sufficiently to significantly lessen squeaking noise at curves (by up
to 15 dB(A)).
In local public transport, intervals have been optimised, the network expanded and modernised, and stops extended to be barrier-free. Within the framework of the local transport plan
implementation, the ongoing process of giving priority to local public transport will be
advanced by installing priority circuits in the traffic light signal systems15.
In a partnership project with the VRR Rhine-Ruhr transport association, the City of Essen
has elected to introduce "mein Ticket" for recipients of social benefits; currently around
100,000 persons in Essen are entitled to this. In addition, EVAG offers large-scale customers company tickets that can also be used privately.
14
15

"Green main route network" can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
"Local transport" can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Around € 41.8 million was spent on the energy-efficient renovation and refurbishment of
schools and child day-care facilities in the years 2009 and 2011. When fitting windows,
particular emphasis was placed on reducing energy consumption; thanks to their improved
standards, however, the windows installed also have optimised soundproofing.
Since 2009, windows have been replaced in 21 schools and six municipal child day-care
facilities for the reasons stated above. [12]
Implementation status
With its Noise Action Plan, the City of Essen involves the public in its intense efforts to
reduce noise. The measures contained in the Noise Action Plan 2010 have largely been
implemented.
The noise-reduction measures established thus far can be divided into hard and soft
measures. The "hard" measures include the road resurfacing with noise-optimised asphalt,
speed restrictions, speed displays, passive noise protection, and rail head treatment.
These measures have all been 100% implemented.
The "soft" measures, such as promoting local public transport, electromobility, cycling and
walking, and the creation of routing and mobility concepts, are measures that are designed
for the longer term, and which require continuous updating.
The measures that have not yet been implemented will be approached gradually.
Where necessary, measures that have not yet been implemented will be included in the new
catalogue of measures for the current update of the Noise Action Plan.

No.
M1

Brief description of the measure
Noise-optimised asphalt LOA 5 D on 7 road sections

Respon- Implementation
sibility16
FB 66

2009 - 2011

FB 66

2011

FB 59

starting
2014

FB 66

2010

FB 59/68

2009

Work complete

M2

Speed restriction (at night) as a pilot project on 3 road
sections
The work was performed in July 2011 as planned.

M3 Noise monitoring system
Implementation still planned

M4 Speed display
The 3 speed displays were installed in the vicinity of the M2 measure.

M5

16

Passive noise reduction, soundproof windows and
noise insulation ventilation programme

Dept. 59, 61, 66, 68, 06-01: organisational units of the city administration Essen
EVAG: Essener Verkehrs-AG transport association (City of Essen Group)
EVB: EVV Verwertungs- und Betriebs GmbH (City of Essen Group)
Straßen.NRW: operated by the State of North Rhine-Westphalia
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For the implementation, € 350,000 was available from economic stimulus package
II. In total, 128 applications were made with total funding requirements of around
€ 470,000; of these, 97 applications were granted, with sponsorship of around
€ 323,000. The total investment volume thus initiated comes to around € 650,000.
In the 313 residences affected, a total of 718 windows with an area of 2,526 m²
have now been installed.

M6

Noise-optimised asphalt as part of the road
maintenance / renewal

FB 66

2010 ff

FB 66

2012 ff

FB 59/68

2012 ff

Of the 22 planned road sections, 5 sections have been resurfaced.

M7 Speed restriction (at night) on further road sections
Plans for the implementation of the Noise Action Plan 2014 have
been initiated.

M8 Continuation of the soundproof window programme

As no programme of subsidies has been provided by the EU,
the Federal Government or the State of North Rhine-Westphalia, this has not been
implemented.

06-01,
EVAG

M9 Promotion of local public transport

2010 ff

The following measures were implemented under the local transport plan:
•
Optimisation of the schedule
•
Expansion/modernisation of the network
•
Improvement of the passenger notice systems
•
Conversion to barrier-free stops (e.g. Zollverein, Essen Steele,
Central Station, Katzenbruchstr., etc.)
•
Further expansion of prioritisation at light signals
•
Expansion of the computer-aided operating control system in the
vehicles of EVAG
Measures to improve and increase the attractiveness of local public transport
•
Company tickets for major customers
•
Introduction of a "Social Ticket", approx. 100,000 entitled to claim
•
New vehicles of EVAG have Euro 5 exhaust gas standard
•
Extensive track construction measures + resurfacing of roads

No.

Brief description of the measure

M12 Other steering concepts

ResponImplementasibility
tion
FB 61,
66

2009 ff

FB 59

2009 ff

FB 59,
EVB

2010 ff

2009 Car-park routing system (costs approx. € 2,200,000) starting
2009 Residents' parking: 4 district areas
Decongestion of traffic through control by light signal systems to
be implemented in pending Noise Action Plan.

M13 Mobility management
New vehicles of EVAG only under EEV standard (better than EURO 5)
Particle filter retrofitting on 200 buses
EVAG supports car sharing (EVAG subscription customers) special
conditions Rhine transport association is a project partner of the
internet portal "mitpendler.de"

M14 Activities promoting electromobility

12

RWE sponsoring project "EBIKES ON TOUR" 14 electric bicycles
(e-bikes / Pedelecs), 4 charging stations
Concept competition for innovative solutions in mobility management
"efficient mobile" won jointly with other municipalities. Prize money used to
buy each town 2 e-bikes for work-related journeys
22 charging stations for electric vehicles

M15

Tools for soundproofing and facade refurbishment
work

FB 59

2010

Not being implemented, as tools already available

M16 Rail head treatment

EVAG

2009 ff

Retrofitting of vehicles complete, peak noise reduction of up to 15 dB(A),
Noise reduction for vehicles passing at curves 7 dB(A)

M17 Measures performed by Straßen NRW road authority

Straßen
NRW

2010 ff

30,000 m² of noise barrier refurbished with highly absorbent elements
Expansion of the A40 from Frillendorf towards Bochum has started
Noise analysis of the autobahns is currently being performed, noise
remediation

M18 Measures of DB Netz AG rail network company

Straßen
NRW

2010 ff

Planning proceedings opened in May 2012
Noise remediation will be performed between 2014 and 2017
Fig.: 6.10: Short description of the measures /(source: Kuhlmann, Umweltamt Essen)

6 C. Future plans
By 2018, it is planned as comprehensively as possible to avoid noise levels exceeding the
target values of LDEN 65 dB(A) and Lnight 55 dB(A). The trigger values, for which a Noise
Action Plan must be created if they are exceeded, shall be 55 dB(A) LDEN and 45 dB(A) Lnight.
The long-term objective of the City of Essen is to have no one affected by noise levels higher
than 55/45 dB(A) all day / at night by 2035.
These objectives are to be achieved in particular by means of the following strategy of
measures:
•
•
•
•
•
•
•
•

17
18

Strong regional, strategic and wide-area noise reduction activities,
Interdisciplinary combinations of measures (traffic17, soundproofing, air quality18),
Changes in the modal split,
Implementation of the measures in the Noise Action Plan,
Implementation of the road resurfacing programmes,
Truck routing concepts,
Speed management concepts,
Continuous monitoring of the noise situation.

Traffic can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
Air quality can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Modal split

2011

2020

2035

54%

44%

25%

22%

23%

25%

Bus, tram and train

19%

21%

25%

Bicycle

5%

11%

25%

Private car
(incl. passengers)
On foot

Fig. 6.11: (source. Kuhlmann, Umweltamt Essen)

In order to achieve the above targets, external stakeholders must support the ambitious
efforts of the municipalities:
•

•
•

The Federal Government and the rail operator Deutsche Bahn AG must significantly
increase their efforts to achieve noise remediation, with the aim of complying with the
noise remediation values throughout Germany by 2018.
In order to achieve a significant reduction in noise emissions (vehicles, road surfaces,
tyres, etc.), corresponding developments must be activated and promoted.
Continuously informing and obtaining the participation of the public is necessary, both
technically and in terms of scheduling, and goes beyond the creation of the Noise
Action Plan.

Planned noise-reduction measures
In the course of the Main Roads Programme 2013 ff [13], over the coming years approx.
64,000 m² of road surface will be replaced annually, at an estimated cost of approx. € 5 million per year. Wherever possible, noise-optimised asphalt will be used.

Fig.: 6.12: Stripping the 4-lane Altendorfer Straße, construction of parking bays and cycle lane, installation
of "noise-optimised asphalt" (source: Kuhlmann, Umweltamt Essen)
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The reduction of the speed limit to 30 km/h at night will be extended to areas affected by
noise and air problems19. If the location is also an accident hotspot, it will be checked in the
individual case whether a speed restriction of 30 can be introduced for the entire day.
In the course of its tram refurbishment programme, EVAG is buying 27 new quiet-running
trams (€ 70 million).
For purposes of noise remediation on the existing rail lines belonging to the Federal
Government, the Federal Ministry of Transport, Building and Urban Development provides
100 million euros per year nationwide. In May 2012, the planning proceedings were opened
in Essen. The noise remediation measures planned by DB ProjektBau [14] will be implemented in 2014 and 2017 on rail sections (approx. 12 km, costs approx. € 16 million) where
the remediation limit values of 70 dB(A) in the day-time and 60 dB(A) at night are exceeded
at buildings to be protected in entirely and generally residential areas.

Fig. 6.13: Construction of new noise barriers by DB ProjektBau, Essen-West
(source: Kuhlmann, Umweltamt Essen)

Noise levels on approx. 90% of the autobahns within the municipal area of Essen are being
investigated according to the state road construction department of North Rhine-Westphalia.
After the noise investigations are analysed, the planning of countermeasures can
commence.
Noise levels are being investigated on the following road sections:
•
•
•
•
19

A40 Essen-Frohnhausen interchange – Gelsenkirchen-Süd interchange (4 km)
A42 west of Essen-Nord interchange – Gelsenkirchen-Süd interchange (4.35 km)
A44 Langenberg interchange – Essen-Heisingen interchange (3 km)
A52 north of Essen-Kettwig interchange – Essen-Ost interchange (7.3 km)

Air problems can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Participation of public agencies, district authorities and interest groups
The public agencies receive notification of where they can find out about the noise mapping
process. Before the draft Noise Action Plan is published, agencies whose interests may be
affected by the Noise Action Plan are asked for feedback.
As the "people's representatives closest to the citizens", and like the technical committees,
the nine district authorities are informed about the noise mapping process in public
sessions, and are involved in the publication of the Noise Action Plan. Interest groups, e.g.
representatives from politics, business, transport and environmental associations (e.g. the
Essen Environmental Round Table20), the housing industry, citizen initiatives and research
facilities are involved in an appropriate manner, as in the past.
Public participation
A major element of the required participation in the Noise Action Plan of the City of Essen
will again be an online tool.21
The advantages of the online tool include e.g. the extended duration of participation, the
options to participate without restrictions in terms of timing and physical location, constructive
participation, even in the event of conflicts of interests, and above all the structured and
transparent
handling,
filtering
and
consolidation
of
varied
suggestions.
The online tool is the participation tool with the greatest range.
Statements made in writing and by telephone are integrated into the online process.
After the completion of the participation phase, the results are subjected to statistical and
content analysis, and documented in a summary; in conclusion, the results thus obtained
are incorporated into the planning of Noise Action Plan measures.
Quiet Zones
Once obtaining proposals for noise-free zones, which could be designated "Quiet Zones"
(65.23 km²), the further procedure can be determined in interdepartmental workshops, which
also includes determining potential areas for housing and businesses. Despite increasing
land requirements for housing and businesses, the intelligent repurposing of disused land
should facilitate an increase in open spaces. It is planned for all appropriate parks to be
classified as "Quiet Zones". In addition, this should also be done with Essen's woodlands and
green areas, as well as with other near-natural landscapes and biotopes.
Through green infrastructure measures, the "Conversion of the Emscher system" and the
action plan "ESSEN.New ways to the water", work has been successfully ongoing for years
to preserve and network Essen's green zones, to improve the overall ecological quality of the
landscape. Combined foot and cycle paths have created connections between previously
isolated green zones. This process will be continued in future.
From 2018 onwards, the administration is planning to expand the "Quiet Zones" of the Noise
Action Plan to entirely and generally residential areas.

20
21

"Essen Environmental Round Table" can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
"Online participation" can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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CfsBSq6Pj6QiyGe.EauHSmGJ.
[13] Vorlage 1050/2012/6A:
https://ris.essen.de/sdnetrim/Lh0LgvGcu9To9Sm0Nl.HayIYu8Tq8Sj1Kg1HauCWqBZo5
Ok4KfyJawHWsHTs4Qq0TeIe1CYu8Tm5Sm4LeyGavEZs9Tn8Sr1Ni1MbyIar9Ur8Si3RgzGexHcGJ/Beschlusstext_1
050-2012-6A_-oeffentlich-_Bau-_und_Verkehrsausschuss_28.06.2012.p.
[14] DB ProjektBau GmbH, Herrmrrann-Pünder-Straße 3, 50679 Köln.
[15] Elektronische Partizipation zur Lärmaktionsplanung in Essen
http://www.umgebungslaerm.nrw.de/materialien/_hilfen/_laermaktionsplanung_durchfue
hrung/E_Partizipation_in_der_LAP_Dokumentation_Empfehlungen_Essen.pdf.
[16] Essener Verkehrs-AG: Geschäftsbericht 2012., Seite 25.
[17] Essener Verkehrs-AG: Geschäftsbericht 2012., Seite 25.
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(18) Explanation Fig. 6.3
GERMAN
Stadt Essen Lärmaktionsplan
Karte 6
Ruhige Gebiete nach Kategorien
Kategorien ruhiger Gebiete
Ruhige Gebietskulissen in Landschaftsräumen
Ruhige, siedlungsnahe Erholungsflächen

Kartengrundlage
Industriestandorte der Lärmkartierung
Schienennetz der Lärmkartierung

ENGLISH
City of Essen Noise Action Plan
Map 6
Quiet Zones by category
Categories of quiet zones
Quiet zone backdrops in landscapes
Quiet recreation areas close to residential neighbourhoods
Quiet water areas
District number
Noise pollution sources taken into consideration
Road network
Tram network
Rail network
IPPC facilities
Takeoff /landing routes for Essen/Mühlheim, Düsseldorf airports
Data basis
Noise mapping, City of Essen 2012; Federal Railways
Office Noise Map 2008; Regional Land Use Plan of the
Planning Society for the Ruhr Metropolitan Region
2010
Map basis
Industrial locations for noise mapping
Rail network for noise mapping

Stand Juni 2013

As of June 2013

Ruhige Wasserflächen
Gebietsnummer
Berücksichtigte Emittenten
Straßennetz
Straßenbahnnetz
Schienennetz
IVU-Anlagen
An-/Abflugrouten Flughafen Essen/Mühlheim, Düsseldorf
Datengrundlage
Lärmkartierung, Stadt Essen 2012; Lärmkarte Eisenbahn-Bundesamt 2008; RFNP der Planungsgemeinschaft Städteregion Ruhr 2010
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Schedule for Noise Action Plan 2010 in Essen

Chart from the documentation for "Electronic participation in the Noise Action Plan in Essen" [15]
GERMAN
Lärmkarten für Essen werden erstellt
1. Stufe Bürgerbeteiligung:
Link
Lärmkarten werden der Öffentlichkeit vorgestellt
Bürger/innen können Hinweise zu Lärmorten und Vorschläge zur Lärmreduzierung machen
15.06.2009 bis 10.07.2009
Ergebnisse der Bürgerbeteiligung werden dokumentiert
Entwicklung von Maßnahmen zur Lärmreduzierung
Vorschläge der Bürger/innen fließen ein
2. Stufe Bürgerbeteiligung:
Link
Verwaltung stellt Maßnahmen zur Lärmreduzierung
vor. Bürgerinnen und Bürger der Stadt Essen können
diese Vorschläge mit Kommentaren ergänzen und
diese bewerten
Ergebnisse der Bürgerbeteiligung werden dokumen-

ENGLISH
Noise maps are being prepared for Essen
1st public participation stage:
Link
noise maps presented to the public
Members of the public can report noisy locations and
make proposals for noise reduction
15 June 2009 to 10 July 2009
Results of the public participation process are documented
Development of noise reduction measures
Proposals from the public are incorporated
2nd public participation stage:
Link
Administration presents measures for noise reduction.
Members of the public from the City of Essen can add
comments to these proposals and evaluate them
Results of the public participation process are docu-
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tiert
Verwaltung überarbeitet und ergänzt Maßnahmenkatalog; Vorschläge der Bürger/innen fließen ein
Verwaltung erarbeitet Beschlussvorlage für die Politik
Politik entscheidet über Maßnahmen (Entwurf des
Lärmaktionsplans)
Offenlage des Lärmaktionsplans: Bürger/innen können
schriftlich Bedenken und Anregungen geben
Stellungnahme der Verwaltung und abschließende
Abwägung
Politik verabschiedet Lärmaktionsplan
Entscheidungen werden dokumentiert, Bürgerinnen
und Bürger informiert

mented
Administration reworks and adds to the catalogue of
measures; Proposals from the public are incorporated
Administration prepares resolution template for the
political bodies
Political bodies decide on measures (draft of Noise
Action Plan)
Publication of Noise Action Plan: Members of the public can submit concerns and suggestions
Response of the administration and final considerations
Political bodies approve Noise Action Plan
Decisions are documented, the public are informed

Supplementary links on acoustic environment:
Council order on Noise Action Plan 2010:
https://ris.essen.de/sdnetrim/Lh0LgvGcu9To9Sm0Nl.HayIYu8Tq8Sj1Kg1HauCWqBZo5Ok4K
fyIguDWsBSq4Qm0LeGczCZsCbm5Sm4LeyGavEZs9Tn8Sr1Ni1MbyIar9Ur8Si3RgzGhuHcGJ/Vorlage_1810-20106A.pdf#search=Lärmaktionsplanung Lärmaktionsplanes Lärmaktionsplan Lärmaktionsplans
Lärmaktionsplanentwurfs Lärmaktionsplanentwurf
https://ris.essen.de/sdnetrim/Lh0LgvGcu9To9Sm0Nl.HayIYu8Tq8Sj1Kg1HauCWqBZo5Ok4K
fyIguDWsHTs4Rj3Qe.JayCZqAXm5Sm4LeyGavEZs9Tn8Sr1Ni1MbyIar9Ur8Si3RgzGexHcGJ/
Beschlusstext_2194-2010-LINKE_-oeffentlich_Rat_der_Stadt_Essen_24.11.2010.pdf#search=Lärmaktionsplanes Lärmaktionsplan
Basic information on noise:
http://www.essen.de/leben/umwelt/laerm/Themenseite_Laerm.de.html
Noise maps of the City of Essen (reference year 2011)
https://gdit.essen.de/atlasfx/index.jsp?mapId=91#layers=262144&alpha=235,0.85,234,0.85,2
37,0.85,233,0.85,232,0.85,231,0.85,230,0.85,229,0.85,228,0.85&basemap=0&centerX=2570
974.390&centerY=5701011.748&scale=125000
Documentation of online participation 2009 in Essen:
http://www.umgebungslaerm.nrw.de/materialien/_hilfen/_laermaktionsplanung_durchfuehrun
g/E_Partizipation_in_der_LAP_Dokumentation_Empfehlungen_Essen.pdf
Environmental noise page of the Ministry of the Environment:
http://www.umgebungslaerm.nrw.de/
Website of the service provider running the online consultation in Essen:
http://www.zebralog.de/laermaktionsplanung_essen
Article in 'Kommune 21':
http://www.kommune21.de/meldung_9069
Description of the Essen project in 'Beteiligungskompass':
http://www.beteiligungskompass.org/article/show/257
Good examples of city planning noise remediation:
http://www.bbsr.bund.de/BBSR/DE/Veroeffentlichungen/BMVBS/Online/2011/DL_ON122011
.pdf?__blob=publicationFile&v=2
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The cycling portal in Essen:
http://www.essenerfahren.de/
Flyer for 1st phase of online participation Essen should become quieter
http://home.arcor.de/bluzngruz/rute/pdf/essen-soll-leiser-werden-Flyer.pdf
Press:
http://www.derwesten.de/nrz/staedte/essen/dem-laerm-auf-der-spur-id1782687.html
http://www.openpr.de/news/320547/Essen-soll-leiser-werden-de-Online-Beteiligung-zurLaermaktionsplanung-in-der-Stadt-Essen.html
http://www.derwesten.de/staedte/essen/strassenlaerm-bewegt-die-buerger-starkid104390.html
http://www.derwesten.de/staedte/essen/kein-leises-pflaster-id8142343.html
http://www.derwesten.de/staedte/essen/die-hitparade-des-laerms-id3306112.html
http://www.derwesten.de/staedte/essen/wo-lautstaerke-die-buerger-leiden-laesstid1455500.html
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6 E. Good practice
Quiet Zones
Under the EU Environmental Noise Directive 2002/49/EC, "Quiet Zones" must be protected
against noise. Quiet Zones must be identified by the responsible authority. The political
authorities must vote on the joint proposals of the administration and population for Quiet
Zones.

Fig. 6.14: Map of potentially appropriate land use (source: LK Argus)
GERMAN
Stadt Essen Lärmaktionsplan
Karte 3
Potentiell geeignete Flächennutzung
Flächen nach RFNP
Flächen für Wald
Flächen für die Landwirtschaft
Grünflächen
Landschaftsschutz
Naturschutz
Regionale Grünzüge
Wasserflächen
Nutzungen
Grünanlagen

ENGLISH
City of Essen Noise Action Plan
Map 3
Potentially suitable use of land
Areas according to RLUP
Areas for woodland
Areas for agriculture
Parks
Landscape protection
Nature conservation
Regional Green Spaces
Expanses of water
Uses
Green areas
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(Erholungs-)Wälder
Parkanlage
Friedhof
Emittenten
Straßennetz
Straßenbahnnetz
Schienennetz
IVU-Anlagen
Konzentrationszonen für Windenergieanlagen
Kartengrundlage
RFNP der Planungsgemeinschaft Städteregion Ruhr
2010, Straßen- / Straßenbahnnetz Industriestandorte
der Lärmkartierung, Stadt Essen 2012; Schienennetz
der Lärmkartierung, EBA 2008
Stand Juni 2013

(Recreational) woodland
Park area
Cemetery
Polluter
Road network
Tram network
Rail network
IPPC facilities
Concentration zones for wind turbines
Map basis
RLUP of the planning group Ruhr Municipal Region
2010, road / tram network, industrial locations for noise
mapping, City of Essen 2012; Rail network for noise
mapping, EBA 2008
As of June 2013

The planning authorities are obliged to take the "Quiet Zones" into consideration during planning processes.
Noise-optimised asphalt
Noise-optimised asphalt was developed at Ruhr University Bochum. Its very even surface
structure of concave plateaus with crevices ensures less contact pressure with tyres, as a
result of which the tyres vibrate less, generating less airborne sound.
The crevices in the surface structure allow air trapped between the profile blocks to escape,
significantly reducing the "air-pumping effect22".

22

Air-pumping effect of compression and decompression processes on the air trapped between the tyre profile
blocks
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Fig. 6.15: Possible reduction of population affected by noise through laying noise-optimised asphalt
(source: Kuhlmann, Umweltamt Essen)
GERMAN
Austausch des Fahrbahnbelags gegen Lärmoptimierten Asphalt
Zeitbereich LDEN
Zeitbereich LNIGHT
Reduzierung
Straße

ENGLISH
Replacement of top road surface with noise-optimised
asphalt
Time frame LDEN
Time frame LNIGHT
Reduction
Road

Online participation
In order to ensure the legally required participation in the Noise Action Plan 2010, the Environmental Office of North Rhine-Westphalia funded an online participation pilot project.
Positive characteristics:
• High participation rate
• Wide variety of suggestions
• Participation independent of time and location
• Participation of all age and education demographics
• Comment and evaluation function
• Easier filtering during processing
• Valuable suggestions for noise reduction
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Section 07: Waste production and management
7 A. Current situation
In 1998, as the waste disposal authority under public law, the City of Essen contracted
Entsorgungsbetriebe Essen GmbH (EBE) to dispose of domestic and municipal waste on the
basis of the former Recycling Management and Waste Law (KrW-/AbfG).
Over and above this, the Regional Government transferred to EBE the obligations of the City
of Essen, as the waste disposal authority for the sector of commercial waste
(section 16 para. 2 KrW-/AbfG).
The shareholders in Entsorgungsbetriebe Essen GmbH are the City of Essen (51%) and the
company Remondis (49%).
1.
The municipal waste strategy is determined in the Waste Management Concept, which has
been valid since 2001. The Waste Management Concept of the City of Essen is currently
being redrafted, in order to adapt it to the requirements of the new Recycling Management
Law (2012) and the EU Waste Framework Directive.
The five-stage waste hierarchy stipulated by the new version of the Recycling Management
Law (KrWG) corresponds to the targets already specified in Article 2 of the Waste Management Principles of the City of Essen dated 2001:
1.
2.
3.
4.
5.

Avoidance and reduction of waste and pollutants in waste
Further use of objects, where this is possible
Recovery of materials and energy from waste
Disposal by incineration of combustible waste
Disposal by dumping of non-combustible waste

This underlines the earlier efforts of the City of Essen to actively involve the citizens in the
process of achieving the recycling management objectives.
2.
Waste avoidance measures are manifested as important criteria in the Waste Management
Principles [1] and in the Waste Management Concept. Qualified and public-focussed waste
advisory services promote low-waste consumer behaviour, and provide information of the
avoidance of food waste.
In addition, the "Essener Tafel" programme is supported, which distributes donated food to
people in need. An online exchange and giveaway marketplace avoids waste and reduces
environmental pollution [2].
3.
Per capita waste generated is subject to fluctuations in the business cycle, but shows a
downwards trend:

1

Table 1:
Domestic and municipal waste produced per resident
Volumes in kg/resident
Waste types/categories

2006

2007

2008

2009

2010

2011***

2012

Domestic waste *

462

470

449

452

434

458

430

Municipal waste **

602

613

599

617

565

584

556

Residents (31.12)

583,198

582,140

579,759

576,259

574,635

565,900

566,862

(source: MKULNV NRW 2010; IT.NRW, Municipal waste balance of the City of Essen 2011 and 2012)
*

domestic waste = domestic waste (not including commercial waste similar to domestic waste) + bulky waste +
separately recorded recyclables, including biodegradable waste + waste containing pollutants
** municipal waste = domestic waste + commercial waste similar to domestic waste + infrastructure waste + com
mercial waste
*** In 2011, Germany recorded its highest consumer turnover in more than 10 years, which also resulted in a slight
increase in per-capita waste.

4.
No further domestic waste has been dumped in landfills since the sixties.
5.
Biodegradable waste is never dumped in landfill.
6.
The residual waste collected from households is converted into heat energy in North Essen,
at the waste incineration plant in Essen-Karnap (generating district heating and electricity), in
a process in which the city has contractually stipulated rights (energy efficiency (2013) R1 =
0.89 see question 7B point 4: Table 7).
7.
Table 2 shows the recycling quotas for the City of Essen:
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Table 2:
Recycling quotas for the years 2004 to 2012
in tonnes

2004

2005

2006

2007

2008

2009

2010

2011

2012

Domestic
and bulky
waste

173,713

171,758

178,445

180,335

173,485

170,413

161,500

169,326*

151,137

62,885

60,126

59,377

59,355

54,401

58,582

57,529

59,013

71,409

41,684

31,132

31,140

33,102

31,203

30,799

29,632

30,067

31,351

278,282

263,016

268,962

272,792

259,089

259,794

248,661

258,406

253,897

37.6

34.6

33.65

33.89

33.04

34.4

35.0

34.5

40.47

1

Other recyclables recorded separately
2

Biodegradable and garden waste
Domestic &
bulky waste,
recyclables,
org. waste,
=totalwaste
Recycling
quota %
3

(source: Municipal waste balance sheet for North Rhine-Westphalia (MKULNV 2010), IT.NRW, Municipal waste balance of the City of Essen 2011 and 2012)
Recycling quota = quotient of total waste to separated recyclables including biodegradable waste
1 not including commercial waste similar to domestic waste, not including waste containing pollutants2 paper/cardboard, glass, light packaging, wood, metal,
waste textiles
3 the waste wood recorded separately from bulky waste, 100% of which is utilised, was not taken into consideration up to and including 2011 (2011=13,789 t,
i.e. this would give a recycling quota of 39.8% for 2011)
* in 2011, the total bulky waste volume increased by approx. 5787 t, as a result of increased consumption (economic cycle fluctuation) (10)

3

8.
Table 3 shows the packaging waste per resident recorded in 2006 –2012. The recycling of
packaging waste in Germany takes place through 10 dual systems, and as such only
national recycling rates are possible, which can however be extended to Essen [3].
Table 3:
Collected waste volume of glass, paper/cardboard, and light packaging per resident
Waste type

2006

2007

2008

2009

2010

2011

2012

Glass
(kg/resident) *

16

16

16

16

15

15

15

Paper/cardboard
(kg/resident) *

60

61

60

59

58

60

65

Light packaging
(kg/resident) *

19

19

13

20

21

22

22

576,259

574,635

573,468

566,862

Residents

583,198 582,140 579,759

(source: MKULNV 2010, IT.NRW, Municipal waste balance of the City of Essen 2011 and 2012)
* Recycling quotient achieved nationwide by Duales System Deutschland GmbH in 2013:
Glass = 90%, paper /cardboard = 100%, light packaging = 136% (relative to licensed packaging) [3]

9.
In Essen, the following waste groups are collected in kerbside collection and separate bins:
Domestic waste and commercial waste similar to domestic waste (grey bin), biodegradable
and garden waste (brown bin), paper /cardboard (blue bin) and light packaging (yellow bin).
This achieves a coverage rate of 100%.
Bulky waste is collected from the street on an individual order basis, with electrical appliances recorded separately.
For paper/cardboard, glass, shoes and textiles, there are additionally approx. 610 depot
container locations that are located within walking distance. [4]
At 2 recycling centres and 5 recycling stations it is possible to hand in bulky waste, metal,
wood, other recyclables, waste containing pollutants, old electrical devices and garden
waste.
There are seasonal special collection programmes for garden debris, autumn leaves, and
Christmas trees.

4

The hazardous materials truck of the EBE waste disposal authority regularly tours the district
area centres of the Essen municipal area. This allows spray cans, waste paint, solvents,
small electrical devices, energy-saving bulbs, etc. to be handed in free of charge.
Hazardous materials truck:

(source: Entsorgungsbetriebe Essen GmbH (EBE)

10.
Table 4 shows the significance of incineration for domestic waste, commercial waste similar
to domestic waste and bulky waste. Recyclables are predominantly subjected to mechanical
treatment before the material is converted into energy, and biodegradable and garden
waste are composted.
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Table 4: Types of treatment for different types of waste in the City of Essen 2012 (tonnes)
Waste type

Volume

Incineration

Mechanical
treatment

Mechanical/biological
treatment

Composting
and
fermentation

Storage
and
stratification

Landfill

Other
disposal

Domestic waste

127,493

127,493

0

0

0

0

0

0

Commercial waste
similar to domestic
waste

51,640

51,640

0

0

0

0

0

0

Bulky waste (not
including wood,
see below)

23,644

23,644

0

0

0

0

0

0

Biodegradable and
garden waste

31,351

0

19,313

1,507

10,531

0

0

0

Paper/cardboard

36,729

0

36,729

0

0

0

0

0

Glass

8,384

0

8,377

0

0

7

0

0

Light packaging

12,308

0

12,308

0

0

0

0

0

Other recyclables
(wood, metal,
waste textiles)

13,988

0

13,988

0

0

0

0

0

Waste containing
pollutants

467

29

10

0

0

428

0

0

Infrastructure
waste

15,906

12,611

8

46

0

3,241

0

0

(source: Municipal waste balance of the City of Essen 2012)
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11.
A comprehensive range of bins and a fee schedule that lastingly encourages exemplary
waste behaviour allows the public to reduce the fees they pay through waste avoidance and
separation of waste types. Since 2002, full use of all separate collection options (yellow bin,
glass and paper banks, blue bin, biodegradable bin or home composting) can reduce the
minimum residual waste volume from 35l to 10l/person/week [1].
12.
See 7A, points 1 and 2.
13.
Ecological waste management has been optimised for years, producing a falling trend in
waste generation, in the meaning of the 7th Environmental Action Plan.
7 B. Results achieved in the past
1.
The City of Essen and EBE provide various sources of information about waste avoidance
and separation, e.g. through activity days, telephone and written advisory services,
information on hazardous materials trucks and at recycling centres, online information,
distribution of brochures, constant media work, etc.
Educational work focuses on, for example, kindergartens and schools, where special
lesson modules and activities promote environmental awareness, e.g. participation theatre
plays, guided tours of recycling centres or waste incineration plants, material and literature
lending boxes [5].
The wide-area collection of biodegradable waste (since 2002) incorporates extensive
measures encouraging home composting. For example, composters were lent to certain
schools and kindergartens, and citizens were offered cheap quick-composters as part of
regular campaigns, together with comprehensive information on composting.
A volume-dependent fee structure design created incentives for waste avoidance.
In addition, the use of the separate collection system for paper and biodegradable waste
(or home composting) is rewarded, as the available waste volume per person can then be
reduced from 35l/week to 10l/weeks, with corresponding reductions in fees [1].
The City of Essen is aware of its role model function, and particularly works to avoid and
recycle waste (section 3 para. 2 of the Waste Management Principles). Within the municipal
administration, documents for meetings are prepared in small numbers; paper printing is
always double-sided.
Within the framework of the environmentally friendly municipal procurement programme
introduced by the City of Essen, low-waste and environmentally friendly products and
services are requested.
In the "Papieratlas" competition, which is run under the aegis of the Federal Ministry for the
Environment and looks for the Most Recycled-Paper-Friendly City in Germany , the City of
Essen won first place in the years 2009 to 2012, amongst other things because the city
administration uses 100% recycled paper . In 2013, the City of Essen again demonstrated
the highest recycled paper quotient, becoming a multiple winner [6+7].
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The guidelines for the environmentally friendly organisation of events have been made
an integral component of the authorisation process required for events in public places.
In this process, explicit reference is made to the obligation of waste avoidance, the principle
of reusing materials, and corresponding waste separation for events.
Since 2002, Essen has been offering local businesses and institutions the "ÖKOPROFIT"
("Ecoprofit") project.1 During the seven projects already completed, the 81 ÖKOPROFIT
businesses have developed and implemented measures with which they simultaneously
save resources, operate sustainably, and protect the climate. Thus, for example, the annual
waste volume of these businesses has been reduced by a total of 2,208 tonnes per year [8].
In 2011, the City of Essen arranged a partnership project between ThyssenKrupp and the
charitable integration company "Arbeit für Menschen mit Behinderung GmbH (AfB)" ("Work
for Persons with Disabilities"). This consists in ThyssenKrupp supplying AfB with disused
IT hardware free of charge. The equipment is tested, repaired if necessary, and sold.
The operation processes around 226,000 devices per year. This substitutes the resourceconsuming production of hardware, and electrical scrap and CO2 emissions are avoided to a
large extent [9].
2.
The waste volume fell in the years 2004 to 2010, together with the population. The economic
recovery in 2011 produced a slight increase, but the waste volume fell in 2012 despite
increasing population.

1

Ökoprofit can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Table 5:
Waste volumes 2006 to 2012 in tonnes
Waste types/categories

2007

2008

2009

2010

2011*

2012

Domestic waste

142,289 137,687 135,252 130,181 132,225 127,493

Bulky waste
Commercial waste similar to
domestic waste
Total domestic and bulky
waste
Total domestic waste, bulky
waste and commercial
waste similar to domestic
waste
Biodegradable waste (brown
bin)

38,046

35,798

35,161

31,314

37,101

23,644

55,225

54,003

54,296

55,873

53,703

51,640

180,335 173,485 170,413 161,495 169,326 151,137

235,560 227,488 224,709 217,368 223,029 202,777
10,776

10,712

10,802

10,048

10,446

10,531

Garden waste
Total biodegradable and
garden waste

22,326

20,491

19,996

19,584

19,621

20,820

33,102

31,203

30,798

29,632

30,067

31,351

Paper and cardboard

35,665

34,550

34,072

33,318

34,488

36,729

Glass
Light packaging (dual system)

9,195

9,453

9,083

8,733

8,644

8,384

10,988

7,252

11,781

11,898

12,553

12,308

Metal

1,450

1,050

1,586

1,570

1,275

1,270

Clothing, textiles
Total other recorded recyclables

2,057

2,095

2,061

2,029

2,054

1,957

59,355

54,400

58,583

57,548

59,014

60,648

Waste containing pollutants
Total domestic waste (not
incl. commercial waste similar to domestic waste)

567

1,180

539

446

496

467

Residents (31.12.)

582,140 579,759 576,259 574,635 565,900 566,862

314,271 314,629 304,994 312,606
273,359 260,268 260,333 249,121 258,903 243,603

(source: Municipal waste balance sheet for North Rhine-Westphalia (MKULNV 2010), Municipal waste balance
sheet of the City of Essen 2010, 2011 and 2012)
* According to a survey of German Chamber of Commerce and Industry, 2011 was the best year for consumption
in over 10 years [10]

Of the cities in North Rhine-Westphalia with the largest populations, Essen takes 4th place in
terms of waste volume produced. The high population density of over 2690 residents/km²
(2011), the dense residential structure, and the commercial waste included in the figures
mean that Essen, like the rest of North Rhine-Westphalia, has higher waste volumes than
average for Germany.
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3.
Since mid-1993, the City of Essen has experimentally introduced the separate collection and
recording of biodegradable waste, initially in three district areas, and since 1994 in 23 district
areas; since 2002, the brown bin for biodegradable waste has been ubiquitous.
In 2001, the collection of paper and cardboard in recycling containers was trialled in three
residential district areas. On 1 January 2004, these blue bins were introduced throughout
the city. Due to the convenient kerbside collection system, it was possible to reduce the
number of depot containers.
In 2002, the range of waste containers was expanded by the addition of 40l, 60l and 660l
bins. The smallest bins were in particular designed to better meet the needs of one and twoperson households, allowing generally more appropriate combinations of containers to be
used.
In 2006, the Picobello SauberZauber event was introduced, in which the Essen municipal
area was cleared of rubbish, and which has since been held every spring [11].
At
SauberZauber
2014,
over
13,600 people took
part (including
over
11,000 children and young people). On average, 7,500 full bin bags and 7 tonnes of bulky
waste are collected each year.
Picobello SauberZauber:

(source: Ehrenamt Agentur Essen e.V.)

In 2007, a new recycling centre was built in the south of Essen, meaning that there are now
a total of 2 recycling centres and 5 recycling stations available for the disposal of the various
waste types.
In 2010, a "Location Service Plus" was introduced for housing associations. Its objective is
the optimisation of waste separation in certain housing developments.
Through targeted education about separating recyclables, improved utilisation of the available waste and recycling bins is achieved, and the volume of the residual waste bins is sustainably reduced [12].
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In 2012, Essen's first biomass heating plant went operational. A good 2,600 tonnes of waste
wood from parks and woodland in the region are converted into heat each year, in a climateneutral and entirely regenerative process [13].
Biomass heating plant:

(source: Essener Versorgungs- und Verkehrsgesellschaft mbH (EVV)

In recent years, the city also opened its own sorting plant for construction site waste,
introduced the separate collection of used electrical appliances as part of bulky waste
collection (kerbside collection system), and pushed ahead with the use of street sweepers
run on natural gas.
4.
Flue gas cleaning in waste incineration plants and the quality of the bottom ash produced
make it necessary to remove pollutants from residual waste. During public relations work,
particular emphasis has been placed on the proper disposal of batteries (lead) and energysaving bulbs (mercury).
Residual waste in Essen consists of domestic waste, commercial waste similar to domestic
waste, and bulky waste. Since 2005, waste wood has been collected separately from
bulky waste, both at recycling centres and during bulky waste collections, where first the
waste wood and then the other combustible waste are collected. The waste wood is subject
to material recycling in the chipboard industry, or utilised in various biomass power plants.
Non-recyclable waste has been sent to a power plant for use as a fuel substitute since 1963.
The construction of the new waste incineration plant at Essen-Karnap in 1987 significantly
increased the energy yield. The plant achieved a further efficiency increase from a turbine
retrofit in 2007.
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As a result of modernisations, both the conversion of the energy bound up in the waste
into electricity, and the recovery of heat energy for district heating have been optimised
and are almost beyond improvement.2
The cities of Essen, Gelsenkirchen, Mülheim an der Ruhr, Bottrop and Gladbeck currently
have the sole rights to burn waste at the Karnap waste incineration plant:
Table 6
Waste throughput and energy recovery at the Essen-Karnap domestic waste
incineration plant 2013

Plant

Total throughput
2013 (Mg/a) all 5
"Karnap cities"

Power generation
2013 (kWh/a)

District heat
generation 2013
(kWh/a)

Waste incinerationplant
Essen-Karnap

646,310

195,859,000

734,871,000

(source: RWE Generation SE [14]

The waste incineration plant achieves an energy efficiency coefficient (c.f. Appendix. II of
Directive 2008/98/EC) of 0.89, and hence fulfils the requirement for energy recovery under
the Recycling Management Law.
The grate ash produced during the combustion process is used as a recycled material for
roadworks and civil engineering. Iron waste is treated and routed to the steel industry.
The fly ash from the flue gases is used for backfilling cavities in mining. The gypsum
produced during the flue gas scrubbing process (less than 0.5% of the total waste weight) is
currently disposed of in landfill, as industrial businesses will not buy this recyclable material
due to the cheapness of natural gypsum.
The filter cake from the wastewater treatment of the flue gas scrubbing system, which
contains heavy metals from the residual waste, is disposed of at a landfill for special waste.
Relative to the domestic waste input, only around 0.7 percent by weight is dumped in landfill.
The overall quotient of material and thermal recovery of the residual waste is thus
around 99.3 Percent.

2

District heating can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Table 7
Karnap waste incineration plant | Material flow in 2013
Material flow

Volume in Mg/a

Remainder

Input waste

646,310

Grate ash

187,929

Separation of metal fractions
- Ferrous metals
- Nonferrous metals
Recycling of slag as construction material at landfills and in road construction

Fly ash
Ca-Cl solution
Gypsum from flue gas
cleaning system
Filter cake
∑ residual material
Recycling quotient:

13,953
14,934
2,559

Recycling underground as backfilling material
Recycling underground as backfilling material
Landfill

2,080
221,455

Landfill
approx. 97.9% of residual material
approx. 99.3% of input

Energy efficiency (2013) R1= 0.89
Target: R1 > 0.60
(source: RWE Generation SE)

Conclusion:
The extensive range of services for the separate collection of different material flows from
waste, pollutant removal, and efficiency increases in thermal recovery of residual waste are
the most effective measures for avoiding waste-related harmful effects on the ecological balance.
5.
The fee schedule for waste collection rewards environmentally friendly and resource-saving
waste disposal behaviour (see question 7A point 12).
The obligations to accept returns under the Packaging Ordinance (including deposit
obligations), the Battery Ordinance and the Waste Oils Ordinance are legally implemented.
The private burning of waste is prohibited [15].
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7 C. Future plans
1.
The municipal waste management targets have been updated in the new Waste
Management Concept, which will implement the five-stage waste hierarchy of the EU Waste
Framework Directive, as stipulated for Germany by the Recycling Management Law.
The Waste Management Concept must contain details of value recovery, and in particular of
preparation for reuse, recycling, and disposal of the waste produced and to be collected.
The Waste Management Concept can be viewed as a preliminary stage to a Resource
Management Plan, which in addition to conventional waste disposal focuses on ecological
use of resources that become waste after the expiry of their useful life. The ecological
awareness of the public must in particular be promoted, and citizen-friendly waste recycling
and disposal services must be expanded.
Current statutory requirements from the European Union, the Federal Government, and the
State of North Rhine-Westphalia, are taken into consideration.
On 17 July 2013, the Council of the City of Essen resolved to update the Waste Management
Concept [16]. The State of North Rhine-Westphalia is currently preparing a Waste Management Concept subsection on municipal waste. According to the current plan, (3-5) disposal
regions are to be formed. The City of Essen has contractually secured the local and ecologically efficient conversion of residual household waste into heat energy.
When estimating future waste volume trends in the municipal Waste Management Concept,
the effects of demographic change are taken into consideration. At the same time, the fees
should be kept stable, despite the planned expansion of recycling collection and additional
environmental and climate protection efforts.
2.
On the basis of the Environmental Statistics Law (UStatG), since 2006 "Data collection on
domestic waste" has been performed. The results are published nationally on a yearly
basis. This form of data collection is future-proof and adequate.
3.
The central challenge is to develop further the existing approaches and tools for waste
avoidance in Essen. In the Waste Avoidance Programme published by the Federal
Government in July 2013, which meets the requirements of the EU Waste Framework
Directive, waste avoidance targets are formulated, waste avoidance measures are compiled
and evaluated, and new measures are designed to build on these.
The specific waste avoidance measures are incorporated into the Waste Management
Concept of the City of Essen. The existing initiatives for waste avoidance should be continued and supplemented.
In the coming years, increased public relations work is planned to work on the consumer
behaviour of the citizens, in order to stop the trend towards disposable products and to
reduce food waste.
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4.
The City of Essen also plans to improve its resource efficiency in accordance with the Recycling Management Law (KrWG) by optimising its existing waste recycling systems.
The Recycling Management Law stipulates a 65% recycling quota for municipal waste by
2020.
The nationwide separate collection of biodegradable waste required from 2015 under the
Recycling Management Law had already been tackled by the City of Essen in the 1990s.
In order to further increase the volumes collected, it is planned to promote home composting
and the collection of garden waste at recycling stations free of charge.
Thanks to the blue bins and the paper banks distributed around the city for paper and cardboard, the citizens have access to a ubiquitous, free, double-track collection system.
The objective is to use increased waste advisory services to cover further households that
have not yet identified these facilities for themselves.
In the sense of urban mining, the rare earth elements and urgently required metals are to
be increasingly recycled from electrical scrap. A significant increase in electrical and electronic device collection rates is therefore a priority. In its annual Urban Mining Congress,
Essen provides a forum for the latest recycling technologies.

(source: City of Essen / Umweltamt)

For reasons of greater efficiency, the City of Essen not only offers its citizens the option to
hand in small electrical devices at recycling centres, but also provides an adequate disposal
alternative in the form of the hazardous materials truck. Particularly against the background
of the demographic developments (older population with increasingly limited mobility), it is
becoming increasingly important that disposal can take place in one's own district area.
As there is still considerable potential here for removal of pollutants and recyclables from
domestic waste (as a special form of waste avoidance), a more comprehensive collection
system is planned.
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Hazardous materials truck

(source: Entsorgungsbetriebe Essen GmbH)

The city aspires to significantly exceed the collection quotas prescribed in the WEEE
Directive. The measures required to achieve this are specified in the new Waste Management Concept.
As regards the introduction of a bin for recyclable materials and the associated collection of
metal and plastic products ("non-packaging of similar material"), which has hitherto been
disposed of in residual waste, Essen is obliged to wait for the regulations to be passed by the
legislature. Thematic strategies are already being developed however.
5.
The municipal waste management system is funded by fees. Despite increasing requirements and additional measures, the objective is to keep the fees stable in Essen. Within the
framework of future optimisations of the waste management system into a recycling
management system, the aim is to keep waste collection fees below the average of comparable major cities, where they have been for a long time.
6.
All measures to expand and redesign the existing systems will be discussed and decided in
the political committees of the City of Essen.
The Council of the City of Essen has approved the preparation of a new Waste Management
Concept, with public participation.
7.
The prohibition on dumping biodegradable waste in landfill was implemented already in
2005. The regulations of the EU Waste Framework Directive and the amendment to the
Recycling Management Law have already been taken into account by the inclusion of the
five-stage waste hierarchy in the updated Waste Management Concept currently being
drafted. This is only a formal correction, as the objectives of the waste hierarchy have
already been implemented here.
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In order to optimise the separate collection of waste types in the meaning of the Recycling
Management Law, particularly of plastics and metals, the City of Essen will supplement the
existing collection systems. This will be discussed within the framework of the Waste
Management Concept update.
Information campaigns will generate consumer enthusiasm for resource-saving waste policy
in the meaning of the 7th Environmental Action Plan.
7 D. References
The statistical specifications on the development of waste volumes (7A) are based on data
from the State Statistics Office (IT.NRW). The municipal waste balance sheets are transmitted to IT.NRW by the municipalities annually. The data from the years of 2010 to 2012 were
taken from the municipal waste balance sheets of the public waste disposal authority of the
City of Essen.
Source references from the text:
[1] Objectives of the waste management system, waste avoidance, waste administration and
measurement guidelines for waste containers are explained in the Waste Management Principles:
http://media.essen.de/media/wwwessende/aemter/15/SR714aneu.pdf
[2] Waste advisory service, avoidance of food waste, online exchange and giveaway marketplace:
http://www.ebe-essen.de/privatkunden/abfallberatung/praktische-tipps/
[3] Recycling quotas for packaging:
http://www.gruener-punkt.de/corporate/nachhaltigkeit/umweltbilanz.html
[4] List of depot container locations:
http://www.ebe-essen.de/wp-content/plugins/downloads-manager/upload/Depotcontainer.pdf
[5] Educational waste advisory services from EBE:
http://www.ebe-essen.de/ueber-uns/padagogische-abfallberatung/
[6] Papieratlas (list of the best repeat winners):
http://www.papieratlas.de/index.php?article_id=82
[7] Papieratlas 2013:
http://www.papieratlas.de/index.php?article_id=81
[8] Ökoprofit:
http://www.essen.de/de/Leben/umwelt/Oekoprofit.html
[9] Partnership project between ThyssenKrupp and AfB:
http://www.essen.de/de/meldungen/pressemeldung_608450.html
[10] Economic activity in 2011:
http://www.focus.de/finanzen/news/konjunktur-2011-war-bestes-konsumjahr-seit-mehr-alszehn-jahren_aid_698692.html
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[11] Picobello SauberZauber:
http://www.essen.de/de/Rathaus/Aemter/Aktionen/PicoBello/Sauberzauber/pico_bello_saube
rzauber.html
[12] Location Service Plus (EBE business report 2010):
http://www.ebe-essen.de/wp-content/plugins/downloadsmanager/upload/EBE_GB_2010_klein_einzeln.pdf
[13] Biomass heating plant:
http://www.evv-online.de/geschaeftsfelder/waermeverkauf/biomasse-als-energiequelle.html
[14] Energy efficiency of the waste incineration plant: see emails dated 17 July and 29 July
2014 (RWE Generation SE)
[15] Ban on burning waste:
http://www.essen.de/rathaus/aemter/ordner_32/Verbrennen.de.html
[16] Update to the Waste Management Concept:
https://ris.essen.de/sdnetrim/Lh0LgvGcu9To9Sm0Nl.HayIYu8Tq8Sj1Kg1HauCWqBZo5Ok5K
eyIduGWsCSn4Qr1Qe.Pb.CZqAXm5Sm4LeyGavEZs9Tn8Sr1Ni1MbyIar9Ur8Si3RgzGexHcGJ/Besc
hlusstext_1020-2013-GRUeNE_-oeffentlich_Rat_der_Stadt_Essen_17.07.2013.pdf#search=Abfallwirtschaftskonzept Abfallwirtschaftskonzeptes
Further sources:
Municipal waste balance for North Rhine-Westphalia (MKULNV 2010):
http://www.umwelt.nrw.de/umwelt/pdf/abfallbilanz_2008_09.pdf,
http://www.umwelt.nrw.de/umwelt/abfall/siedlungsabfaelle/abfallbilanzen/index.php
Information and Technology North Rhine-Westphalia (IT.NRW): http://www.it.nrw.de/
Recycling Management Law (KrWG): http://www.gesetze-iminternet.de/bundesrecht/krwg/gesamt.pdf
Former Recycling Management and Waste Law (KrW-/AbfG):
http://www.umweltbundesamt.de/luft/infos/gesetze/gesetze_pdf/KrWAbfG.pdf
State Waste Law: http://www.umwelt.nrw.de/umwelt/pdf/labfg2008.pdf
Homepage of EBE GmbH (business reports etc.): http://www.ebe-essen.de/ueberuns/download/geschaftsbericht/
Packaging Ordinance: http://www.gesetze-iminternet.de/bundesrecht/verpackv_1998/gesamt.pdf
Battery Ordinance: http://www.gesetze-im-internet.de/bundesrecht/battg/gesamt.pdf
Waste Oils Ordinance: http://www.gesetze-im-internet.de/bundesrecht/alt_lv/gesamt.pdf
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7 E. Good practice
"Picobello SauberZauber" is a city-wide clean-up event within the Essen municipal area,
which has been run every year in spring since 2006, as a joint initiative between various
administrative offices and societies.
In 2014, over 13,600 members of the public (including over 11,000 children and young
people) signed up to declare war on the dirty corners of their districts and streets.
To this end, the Essen company EBE supplied them with tongs, bin bags and gloves.
In over 342 activities, school children, club members, company employees, families and individuals got involved to clear nearby grassy areas, car parks, football field or similar of rubbish.
SauberZauber 2014

(source: Ehrenamt Agentur Essen e.V. / / www.essen.de/sauberzauber)

In addition to the clean-up activities, which collect an average of 7 tonnes of bulky waste
and 7,500 bags of rubbish per year, "Picobello SauberZauber" is also intended to
generate an awareness of maintaining cleanliness in our city. A young boy and his dog are
the mascots.
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Section 08: Water management
8 A. Current situation
The public water supply of the City of Essen has been the task of the public utility company
Stadtwerke Essen for 145 years. Security of supply and quality of the drinking water are the
top priorities for this city.
The groundwater resources are inadequate for the water supply, due to the industrial coal
mining that began in the early 19th century. The surface water from the Ruhr is used as
water source. The drinking water treatment process involves ozoning of the water taken from
the Ruhr, followed by flocculation, rapid filtration, slow sand filtration, neutralisation and
disinfection. The drinking water quality is very good. [1]
1.
In 2013, the total water use (without own consumption) came to 34.2 million m³, which
breaks down into the sectors of industry, public sector, as well as households, small and
medium enterprises (SME) and agriculture (see Figure 8.1).1 Per capita consumption for
2013 in relation to the sector of households/SME/agriculture: 146.3 litres/day.2

Total water use 2013: 34,2 Mio m³
4,4%
6%
Industry
Public sector (including City
of Essen):
Households, SME and
agriculture

89,6%

Fig. 8.1: Total water use 2013 (source: Stadtwerke Essen AG)

1

In the municipal area, there are only 101 tourism businesses with 9003 beds and a utilised capacity of 40% (as
of: May 2013). It was therefore decided not to indicate a separate tourism sector.
2
The purely private per capita consumption should be significantly lower, estimated at 130 litres/day
(cf. http://www.stadtwerke-essen.de/fileadmin/user_upload/PDF/Trinkwasser_Broschuere.pdf).

1

Total water use 1991: 49.2 million m³
Industry

Public sector
(including City of Essen)

Households, SME and agriculture

Fig. 8.2: Total water use 1991 (source: Stadtwerke Essen AG)

Figure 8.2 shows the substantially higher total water use from 1991, at 49.2 million m³, with a
per capita consumption of 163.3 litres / day.
As a result of the demographic development and structural change, declining demand can
continue to be expected.
2.
The extent of drinking water connection in Essen is 99.9%. Water is delivered to customers
exclusively via the water pipe network with volume metering.
3.
The surface water from the Ruhr is used as water source.
4.
The supply of drinking water has been and remains quantitatively and qualitatively secure.
The strict regulations of the German Drinking Water Ordinance, which in part exceed the
requirements of the EU Drinking Water Directive, have been complied with at all times.
In the few cases where limit values have been breached, these have been cases where individual parameters have briefly been exceeded due to technical malfunctions or cases of
isolated microbiological findings, which cannot be confirmed by subsequent inspections.
Furthermore, analysis by the Stadtwerke Essen AG (Essen Municipal Utilities) and the
Bundesamt für Strahlenschutz (Federal Office for Radiation Protection) [2] show that
Essen's drinking water also consistently complies with the parameters for radon, tritium and
reference dose, in accordance with Appendix 1 of "DIRECTIVE 2013/51/EURATOM OF THE
COUNCIL dated 22 October 2013, laying down requirements for the protection of the health
of the general public with regard to radioactive substances in water intended for human
consumption".

2

Essen's drinking water thus already fulfils requirements that only have to be implemented in
national law by 28 November 2015.
5.
Total water losses for 2013 came to 2,087,587 m³. This corresponds to a loss rate of 5.59%
of the water fed into the pipe network. A total of € 6,198,695 was invested in 2013 for
renewal of the water pipe network in the drinking water sector. This allowed 14.8 km of the
drinking water pipe network to be replaced. In the current year, 2014, the amount of
€ 6,750,000 is being invested in accordance with the investment plan for the renewal of the
drinking water pipe network.
Within the framework of leakage management, maintenance and inspection for leaks of the
pipe network is performed annually, in accordance with German Association of Gas and
Waterworks (DVGW) regulations (W 392).

Renewal of the drinking water pipe network 2004 -2013
Year

Investment in €

Renewal in km

Renewal quotient in %

2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

5,285,125
6,155,833
6,460,112
6,297,369
7,354,683
9,121,959
6,772,877
7,719,225
6,826,997
6,198,695

20.41
19.97
16.54
17.13
18.93
25.52
18.52
21.79
15.43
14.80

1.12
1.09
1.08
0.94
1.04
1.39
1.01
1.18
0.83
0.80

Average over 10 years:
Average renewal quotient
in % =

1.05

Average renewal
in km =

17.94

Fig. 8.3: Drinking water network renewal 2004 - 2014 (source: Stadtwerke Essen AG)
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6.
The City of Essen is aggressively promoting rainwater recovery from combined sewer
systems, including in existing systems,3 and thus exceeds statutory requirements [3].
Incentives for landowners have already been in place since 1983, in the form of reduced
drainage fees, which are charged on the basis of sealed surfaces that require drainage.
Countless rainwater recovery measures (seepage and retention basins; infiltration trenches;
measures for local delayed drainage into a waterway; unsealing surfaces; permeable
surface sealing; rooftop planting) have already been implemented. [4]

Fig. 8.4: Design measure of a municipal housing association with collected rainwater
(source: Emschergenossenschaft)

3

Combined sewer system can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12

4

Fig. 8.5: Seepage basin of an Essen company while dry (source: Emschergenossenschaft)

The specific objective within the Emscher catchment area is to decouple 15% of the areas
connected to the combined sewer system (i.e. for Essen 32 ha per year) between 2005 and
2020. The implementation of this "Future agreement for rainwater" [5] and this year's followup agreement "Water in the city of tomorrow"4 (see 8C) is important for the success of the
water management generational project "Emscher Conversion" [6] 5.
7.
During invitations to tender for new machinery for operating the waterworks, power efficiency
is the decisive criterion. For purposes of operational energy optimisation, there is an energy
savings programme that must be updated annually. [7]
The annual energy requirements for pumping capacity in the drinking water network of the
City of Essen come to approx. 14.5 million kWh. During the period 1999/2000, the hydrodynamic optimisation of the pumps was performed, saving 1.4 million kWh annually.
8.
The development projects [8] of Mr. Wash Autoservice AG (nationwide operator of carwash
lines, with its registered office and carwashes in Essen) have been designated as an example of ambitious water recycling initiatives. Water consumption per car has already been
reduced from 180 litres to approx. 100 litres. Its objective is to reduce the consumption to 60
litres per car.

4
5

Water in the city of tomorrow can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
Emscher Conversion can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12

5

9.
Drinking Water Directive (98/83/EC): see 8A, point 4
Mineral Water Directive (2009/54/EC): see 8B
EU Water Framework Directive: The 2nd survey was completed in 2013.
a) Groundwater bodies: see 8B
b) Surface water bodies:
In North Rhine-Westphalia, the environmental quality targets for ubiquitous substances from
the list of priority substances and priority hazardous substances were widely exceeded, and
result in the chemical status of all surface water bodies being classified as "not good".
In order to differentiate these for management planning, [corresponding to options under
Directive 2013/39/EU], the water body tables of the survey [9] not only list the "chemical
status", but also display the analysis of "chemical status not including ubiquitous substances"
In North Rhine-Westphalia, the findings over a wide area of a not good chemical status are
the result of mercury levels in aquatic organisms exceeding the levels of the environmental
quality standard.
With the exception of one tributary of the Emscher (Borbecker Mühlenbach6), the water
bodies around the Essen municipal area have good values for "chemical status not including
ubiquitous substances".
Furthermore, the unanimously positive analysis of the Ruhr water bodies 276_37430 and
276_23450, which are particularly important for Essen in respect of Appendix 7 of the
Ordinance on the Protection of Surface Waterways [10], should be emphasised.7
8 B. Results achieved in the past
Given the humid climate, the objectives of the City of Essen / Stadtwerke Essen AG do not
lie in the further reduction of water consumption, but particularly in the following areas:
•
•
•
•

Securing and improving drinking water quality,
Minimising water losses,
Saving electrical energy, and
Making full use of the existing supply systems.

1.
General reductions in water consumption are promoted by technical developments in the
fields of industry, business and households. Measures are not generally required on the part
of authorities.
One measure taken in recent years to improve water status was the installation of the UV
disinfection system at the Essen-Horst waterworks. This is used during flooding.
6

The present analysis no longer applies to Borbecker Mühlenbach, in which ecological improvements have now
been performed (i.e. for the water body 277284_5200).
7
The swimming locations favoured by the city (see Fig. 8.12) are located in these two water bodies. Water body
276_37430 is also used for the extraction of drinking water by the Stadtwerke Essen AG.

6

2.
The total supply area of the Stadtwerke Essen AG is fitted with reliable metering systems,
which motivate the customers to consume less thanks to consumption-based billing.
3.
Once per year, the daily press prints "water pages", giving information on particularly careful
use of valuable, high-quality drinking water.
The municipal environmental advice office offers regular consultation times at the consumer
advice centre of the State of North Rhine-Westphalia, Essen advisory service office, with
information on the sustainable use of water, water-saving appliances, measures to keep
waterways and drinking water clean, and the use of rainwater for watering gardens. [11]
The awareness-raising measures also include recommendations for saving hot water, in
order to reduce the associated energy consumption. [12]
Particularly effective water management measures and results:
Highlight project: "Pure Ruhr" programme of the State of North Rhine-Westphalia
Significant improvements have already been achieved as regards trace substances in the
Ruhr affecting drinking water; this relates to fluorosurfactants, TOSU (2,4,8,10-tetraoxaspiro[5.5]undecane) and a number of flame retardant chemicals. [13]
This is substantially the result of the "Pure Ruhr" programme started in July 2008 [14], and of
the establishment of the multi-barrier system. The implementation of the "Pure Ruhr"
programme and the multi-barrier concept is ongoing, as is the targeted monitoring of
micropollutants that are increasingly common [15].
A continuation report [16] for the "Pure Ruhr" programme has been available since March
2014. This explains in detail the strategies for analysing the effects of microcontaminants on
drinking water resources, untreated and drinking water [17] and for controlling microbiological
risks in untreated and drinking water [18], which exceed the requirements of EU law.
In extensive research projects, the Ruhrverband and Emschergenossenschaft/Lippeverband
perform experiments for the elimination of micropollutants, and for reducing the entry of
micropollutants into waterways.
Although there are currently no statutory requirements in relation to the removal of micropollutants from municipal wastewater treatment plants, as part of its Integrated Drainage Plan 8
for all wastewater treatment areas, the Ruhrverband is investigating to what extent biological
and chemical quality components are affected by the entry of micropollutants, and what effects the potential reduction of these substances would have on these quality components.
In accordance with the "Pure Ruhr" programme, the renovation of municipal wastewater
treatment plants to remove micropollutants is being subsidised by the State.

8

Integrated Drainage Plan can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12

7

Highlight project: Association of Waterworks on the Ruhr (AWWR)
Since 1973, AWWR [19] and the Ruhrverband have been documenting their activities and
successes in the annual Ruhr Quality Report. [20]
The Ruhr Quality Report 2009 received an award from the International Water Association
(IWA) at the World Water Congress 2010 for "Best promoted water protection activity".
Highlight project: ESSEN.New ways to the water9 (blue-green climate corridors)
This action plan [21] is heavily based on the requirements of the public. Thus, in the period
from 2005 to 2013, a green main route network10 [22] (cycling and hiking paths) 148 km in
length was created to link together areas of greenery and water. The numerous individual
measures for decoupling existing developments from the mixed sewer system, and in
particular in relation to the "Future agreement for rainwater", demonstrate the multifunctionality of decentralised rainwater management measures for the improvement of the water
balance, flood protection during heavy rainfall, decentralised flood protection, and the urban
climate.
The following examples illustrate this multifunctionality:

The rainwater falling on the
squares and paths of the park,
and on the roofs of adjacent
buildings, is fed into a series
of extended, interconnected
ponds.
In each pond there is a biological/mechanical filtration unit,
which extends around 40 cm
out of the water, and which is
overgrown with reeds and
yellow flag lilies

Fig. 8.6: Water features in the Park located in the park of the University district
"Grüne Mitte Essen" (Green Centre of Essen) / (source: City of Essen )
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"ESSEN.New ways to the water" can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
Green main route network can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Fig. 8.7: Construction sign / photos from residential and landscape project on the Niederfeld Lake
(sources: Allbau / City of Essen)
11

Niederfeld Lake (an artificial lake without groundwater connection) in Essen-Altendorf was first filled and is fed
with rainwater from nearby roofs and with groundwater from a deep well dug for the purpose. This deep well
accesses pure water of the highest quality. [23]

Measures for the preservation or early achievement of a good chemical status for the
groundwater bodies in accordance with the EU Water Framework Directive
The improvements in the chemical status of the groundwater bodies should be emphasised,
as should the efforts of the City of Essen and other responsible authorities to reduce point
source pollution from contaminated soil / former industrial facilities.
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Niederfeld Lake can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Fig. 8.8: Status quo and improvements in the chemical status of the groundwater bodies
(source: City of Essen)
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Within the Essen municipal area, three of the five measures for groundwater cleanup /
protection had already been completed before the 2010 - 2015 planned implementation
period for the management plan for North Rhine-Westphalia. [24]

Groundwater body

Measure

DE_GB_277_05

Groundwater cleanup/
protection on the former petrol
station premises at Altenessener Str. 288
Groundwater cleanup
on the operating premises at
II. Schnieringstr. 44
Groundwater cleanup/
protection on the operating
premises at Ripshorster Str.
368
Cleanup of a coking plantrelated pollution of groundwater
in the catchment area of the
Alte Mühlenemscher
Groundwater cleanup
on the former petrol station
premises at Bocholder Str. 158

DE_GB_277_05
DE_GB_277_05

DE_GB_277_05

DE_GB_277_06

Implementation period
under management plan
for North RhineWestphalia
2021/2027

Actual status of groundwater cleanup/protection
completed

2021/2027

completed

2021/2027

in implementation phase*

2021/2027

in implementation phase

2021/2027

completed

Fig. 8.9: Measures under the management plan 2010 – 2015 [25] to reduce point source pollution from contaminated soil / former industrial facilities within the Essen municipal area, showing current status
* Concerning the risk management process for the locations and the groundwater down gradient, a toxicological
exposure risk quantification (TERQ) was performed. This expert report was prepared in accordance with scientific
and state-of-the-art technology [26], and confirms that unless the groundwater is used for domestic purpose or as
drinking water, no hazards and no unacceptable risks to human health exist.

Two municipal groundwater analysis programmes12 have been conducted for many years in
order to monitor and reduce point source pollution from contaminated soil / former industrial
facilities. The continuation of these groundwater analysis programmes is also guaranteed for
the coming years, funded through the municipal cost centre "expenditure for averting
hazards".
Compensation of competing claims to the use of groundwater and subsoil
Within the Essen municipal area, a large number of groundwater extraction wells are
operated (36 industrial water wells, 149 private wells registered with the city, 18 for private
water supplies, otherwise for watering gardens, and 6 mineral water wells).
These six mineral water wells of the company Schloss Quelle Mellis GmbH access deep
groundwater from various cretaceous aquifers (in particular Emscher-Mergel and LabiatusMergel). The water is sold under the brand names "Schloss Quelle"13 and "Kastell"
(www.schlossquelle.de) and reliably fulfils the requirements of Directive 2009/54/EC on the
extraction of and trade in natural mineral water. Schloss Quelle Mellis GmbH recently
successfully accessed a third mineral water source in Essen.

"Monitoring the groundwater quality situation through the performance and follow-up of risk assessments,
cleanup analysis and cleanup measures" and "Essener Ruhrtal" (Essen's Ruhr Valley)
13
The mineral water of the brand "Schloss Quelle" is particularly notable for being "very low sodium" and "suitable for the preparation of baby food".
12
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Numerous mineral waters are bottled in the Ruhr Metropolis overall. The municipal environmental advisory service always recommends giving preference to mineral water and other
foods with short transport routes.
The 81 emergency drinking water wells distributed around the municipal area are a special
feature of Essen.
The expansion of geothermal use of the subsoil is also a stated objective. There are already
around 600 geothermal probe systems licensed under water management legislation within
the municipal area.
Thus far, it has been possible for competing utilisation rights to be settled successfully.
The objective of the EU Water Framework Directive regarding groundwater levels has
already been fulfilled. All groundwater bodies within the Essen municipal area are not under
threat in terms of volume, and are in a good quantitative state.
Drainage system for regulating groundwater levels in Essen-Karnap (pilot project)
The Emschergenossenschaft has used a numerical groundwater model to calculate a map of
areas north of Essen at risk of basement flooding after the complete sealing of the public and
private sewer systems. [27] Besides this, the major problem is high levels of extraneous
water in the sewer network. In order to avoid a rise in groundwater that could damage buildings in the risk zones, and to reduce the volume of extraneous water, supplementary
drainage systems may become necessary during future sewer renovations, in order to collect
the groundwater and return it to the natural water cycle.
The predicted risk zones can be seen on the map of "water-sensitive areas", which was
prepared as part of the model project "City counters climate change – Integrated strategies
for Essen"14 [28] (Figure 8.10). The map also shows the polder areas that have arisen as a
result of mining subsidence.
The system designed by the Emschergenossenschaft, with the support of the City of Essen,
for the Essen-Karnap pilot project15 includes drainage systems with a total length of 3,050 m.
The financing of the pilot project (investment costs: € 8 million) is contractually secured.
As a major contributor to the problems, the mining industry will cover half of the costs, with
the city covering the other half.

14

15

ExWoSt model project can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
Essen-Karnap pilot project can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Fig. 8.10: ExWoSt model project for climate adaptation in the City of Essen - Water-sensitive areas
(Source: City of Essen)

Depth to groundwater table [m] after
sewer system refurbishment,
Prognosis of Emschergenossenschaft

Ruhr flooding zone (HQ100)
Ruhr flooding area (HQ200)

< 1.5 m

Hesperbach flooding zone (HQ100)
Ruhr/Emscher watershed

1.5 m to 2.5 m
Ruhr tributaries with potentially
significant flooding risk
Potential Emscher flooding areas (HW200)

Polder zones

Emscher tributaries with flooding risk

City limits
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8 C. Future plans

1.) Public drinking water supply: securing and improving the water quality
Highlight project: Essen-Horst/Überruhr combined system
In order to secure high-quality and low-cost water production in the long term, the EssenÜberruhr and Essen-Horst waterworks will be operated as a network, i.e. hydraulically
interconnected.
The investment of € 55 million in this extensive drinking water pretreatment system must be
understood in the context of rising future requirements, and the principle of minimising
harmful substances that is applicable in Germany. With the use of UV disinfection, which will
go operational in 2015, this principle can be consistently applied.
The combined system will go operational in 2015, and will fulfil the long-term requirements
for high-quality, healthy drinking water. The protection of the drinking water will be ensured
by an expanded multi-barrier system. Known as the "Essen process", the new process is
already arousing lively interest in the water utility industry, and can be seen from the
following figure.
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An extensive expansion of the treatment
process is currently under construction.
The water treatment facility is being expanded with
a new operations building containing 3 additional
treatment stages:
fixed-bed activated carbon filter, UV disinfection and central
physical neutralisation.
Furthermore, a three-chamber purified water tank is being built
with a volume of 15,000 m³.

Fig. 8.11: "Essen process" for water treatment (source: Stadtwerke Essen AG)
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2.) Near-natural swimming in the Ruhr16 / in Lake Baldeney [29]
It is a particular objective of the City of Essen to increase the leisure value of the Ruhr by
facilitating near-natural bathing in the river / Lake Baldeney, at least at some times and in
some locations.
The key measure for this purpose is the implementation of knowledge gained from the
"Safe Ruhr" research project.
Highlight project: "Safe Ruhr"
The "Safe Ruhr" project [30] is intended to discover whether – and if so, how– sections of
the Ruhr can at times serve as official swimming waterway. At the same time, optimisation
options were determined for securing the drinking water collection and treatment process.
The water transformation blog [31] invites members of the public to actively participate in the
project.A 52 km section of the Ruhr is being examined in the core area of the Ruhr Metropolis, including in the area of the City of Essen. [32]
Ultimately, a risk communication concept will be based on the results of the research, and
guidelines for river bathing will be prepared, which can also be transferred to other rivers in
Europe.

Fig. 8.12: Favoured swimming locations on the Ruhr (source: City of Essen)
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Swimming in the Ruhr can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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3.) Adaptation of the water management system to the consequences of climate
change
The main task is the consistent ongoing implementation of existing water resource management objectives and requirements under the European Water Framework Directive / Flood
Risk Management Directive, and promoting "Natural Water Retention Measures – NWRM"
in the meaning of the concept paper [33] for the corresponding EU initiative.
The waterway ecology development measures for the Kettwiger Ruhraue are currently in the
approval process, and are to serve as a pilot project for the implementation of the Water
Framework Directive on the Ruhr, making an important contribution to achieving a "good
ecological condition".17 [34]
In addition to this, the action plan of the City of Essen for climate adaptation [35] and
findings from the ongoing regional investigations / research projects must be implemented:
Optimisation strategies of the Ruhrverband for dam management
In an analysis of climate consequences, the Ruhrverband had the security of supply from its
hydro dams assessed. The result, based on currently available climate models:
"Instead of the current 99.8 percent, the calculated security of supply in the least favourable
case will in future be 99.5 percent. This means that, statistically, the hydro dams can provide
sufficient water for the regional water supply in 199 of 200 years." [36]
As further improvements can be expected in future from the preparation of regional climate
models, the Ruhrverband will incorporate this new knowledge into the calculations for its
system of dams. The Ruhrverband is already searching for optimisation strategies for dam
management, in order to counter the potential effects of climate change in good time.
In this context, the Ruhrverband has already calculated the flood protection effect of the
hydro dams under changing climate conditions.
Highlight project: dynaklim network and research project [37]
The dynaklim Roadmap, which is developed and implemented in continuous cooperation
with a total of already over 40 network partners, including the City of Essen, facilitates the
creation of a region-wide climate adaptation strategy, and a broad dialogue process between
the network partners and other stakeholders from the region. Particularly in relation to urban
drainage, extensive adaptations are necessary.
On 17 July 2013, the roadmap module "Water-Sensitive Urban Design 2020" was passed in
Essen. One of the numerous innovative measures mentioned was "Cool City: Using and
optimising the cooling function of the soil" (increasing the evaporative potential of appropriate
locations through soil improvement, planting suitable plants and additional watering during
extended periods of heat, e.g. using groundwater from urban areas with undesirably high
groundwater levels).
In March 2014, a study [38] was published, identifying options for covering the water
requirements of active soil cooling. The City of Essen is excellently prepared to utilise synergies between urban drainage and active cooling using soil during dry periods, and has
included increasing the cooling performance of soil in its action plan for climate adaptation
[39].
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The waterway ecology development measures include the stimulation of the banks of the Ruhr (widening and
levelling river banks, building curved and varied bank shapes with indentations, gravel banks and flat protruding
islands), and building a continuously flowing secondary river branch with a length of approx. 900 m.
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As part of the dynaklim project, the adaptation potential of the waterworks on the Ruhr has
been calculated. The near-natural "artificial groundwater recharge" treatment stage was
found during the investigation to be robust in terms of fluctuations in volumes and quality,
and was thus also found to be reliable when considering climate change.
As a result of climate change, the distribution network may experience increases in the temperature of drinking water. A multi-stage treatment process that significantly reduces the proportion of assimilable organic carbon (AOC) also constitutes a substantial improvement in
drinking water network safety in terms of potential bacterial growth.
At the "Biofilm Centre" [40] of the University of Duisburg-Essen, research is specifically
investigating the effect of temperature on hygienically significant micro-organisms in the
drinking water distribution network.
Future initiative "Water in the city of tomorrow"
In May 2014, the Emschergenossenschaft, the Emscher towns and the State of North RhineWestphalia signed the future initiative "Water in the city of tomorrow" [41] as a joint statement
of intent. This future initiative includes models that strengthen and expand the "Future
agreement for rainwater", water-sensitive urban development, increased planning synergies,
and interdisciplinary cooperation.

Fig. 8.13: Example of water-sensitive urban development in relation to flood protection
(source: Emschergenossenschaft)
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Fig. 8.14: Example of pond basin built under the "Future agreement for rainwater"
(source: Emschergenossenschaft)

Fig. 8.15: Example of retention pond built under the "Future agreement for rainwater"
(source: Emschergenossenschaft)

19

8 D. References

[1]

[2]
[3]
[4]

[5]
[6]
[7]
[8]
[9]

[10]

[11]
[12]

[13]

[14]
[15]

[16]
[17]
[18]
[19]
[20]
[21]
[22]

http://www.stadtwerkeessen.de/fileadmin/user_upload/PDF/Trinkwasseranalyse_Stadtwerke_Essen_2013
.pdf.
http://www.bfs.de – BfS-SW-Bericht 06/09 [urn:nbn:de:0221-20100319945].
§ 55 Wasserhaushaltsgesetz, § 51a Landeswassergesetz.
http://www.emscher-regen.de/,
http://www.essen.de/leben/umwelt/wasser/Regenwasser_
Projekte_ausgezeichnete.de.html,
http://www.essen.de/leben/umwelt/wasser/Evoniksiedlung_Bausemshorst.de.html,
\\Stadt.essen.de\GLOBAL\KONZERN\Projekte\Grüne Hauptstadt Europas 2017 –
Neue Bilder\Klimaanpassung - Konzept\Konzept Klimaanpassung Juni 2014.pdf.
http://www.emscher-regen.de/regenwasser/regenwasser.php.
http://www.eglv.de/wasserportal/emscher-umbau.html.
http://www.stadtwerke-essen.de/stadtwerke-essen-ag/klimabericht/.
presented in a letter to the Environmental Office of the City of Essen dated 04 July
2013.
http://www.flussgebiete.nrw.de/img_auth.php/c/c5/2014-06-30_PESteckbriefe_Ruhr-Juli2014-final.pdf,
http://www.flussgebiete.nrw.de/img_auth.php/d/db/2014-06-30_PESteckbriefe_Emscher-Juli2014-Final.pdf.
Ordinance on the Protection of Surface Waterways (OGewV). This ordinance
serves to implement the Directives 2000/60/EC, 2008/105/EC, 2009/90/EC and
2008/915/EC.
http://www.essen.de/de/location/locationdetailseite_155857.jsp.
http://www.heizsparer.de/spartipps/wasser-sparen, series of articles on "Saving
water" for World Water Day on 22 March 2013, including e.g. a
contribution from the "Biofilm Centre" of the University of Duisburg-Essen.
Latest report from the State Office for Nature, the Environment and Consumer
Protection in North Rhine-Westphalia (LANUV): "Contamination of the Ruhr with
micropollutants remains a serious subject – Revisited: Extensive data analysis of
surface water and drinking water data on micropollutants in the Ruhr basin. Need
for further action." (status of database analysis: March 2013).
https://www.umwelt.nrw.de/umwelt/pdf/programm_reine_ruhr_2012.pdf.
Significant increasing trends in the Ruhr can be found for the substance
nitrilotriacetic acid NTA (replacement for EDTA) and for the medicinal products
for human use Metoprolol (beta-blocker) and Sulfamethoxazole (antibiotic)
(Database analyses from the State Office for Nature, the Environment and
Consumer Protection in North Rhine-Westphalia dated March 2013).
http://www.masterplan-wasser.nrw.de/index.php?/dokumente/programm-reineruhr.html.
see chapter 6 of the continuation report.
see chapter 9 of the continuation report.
Stadtwerke Essen AG is also a member of AWWR: http://www.awwr.de/.
www.awwr.de/kooperationen.html,
http://www.ruhrverband.de/wissen/wasserqualitaet/ruhrguetebericht/.
www.neuewegezumwasser.de.
www.neuewegezumwasser.de/essenerfahren/uebersichtskarte.html.
20

[23]
[24]

[25]
[26]

[27]
[28]
[29]
[30]

[31]
[32]
[33]
[34]

[35]
[36]
[37]
[38]

[39]
[40]
[41]

From groundwater body DE_GB_277_06. Hydrochemical analysis results on well
drilling are available from the City of Essen Environmental Office.
Correspondence between the municipal Environmental Office (59-4) and the
Regional Government of Düsseldorf.
Management plan for North Rhine-Westphalia 2010 – 2015 – Planning unit
characteristics: www.flussgebiete.nrw.de.
The expertise report is available from the Environmental Office of the City of
Essen. General information on TERQ:
http://www.hpc.ag/en/portfolio/environmental-consulting/toxicological-riskassessment.html, http://www.hpc.ag/fr/prestations/conseil-enenvironnement/evaluation-des-risques-toxicologiques.html.
http://www.eglv.de/wasserportal/flussgebietsmanagement/grundwasserbewirtschaft
ung.
Part of the "Federal model project for experimental residential and urban planning
(ExWoSt)", see www.klimawerkstadtessen.de.
Largest dammed lake on the Ruhr with a surface area of 2.64 km2,
http://www.ruhrverband.de/fluesse-seen/stauseen/.
The project (runtime: 01 January 2012 – 31 December 2014) is being sponsored by
the Federal Ministry of Education and Research within the framework of the "Risk
management for new harmful substances and pathogens in the water cycle
(RiSKWa)": www.sichere- ruhr.de.
www.sichere-ruhr.de./index.php/category/wasser-wandel/.
Work focus points: see www.bmbf.riskwa.de.
http://nwrm.eu/sites/default/files/documentsdocs/nwrmconceptnote_to_regional_stakeholders.pdf.
The municipal priority list takes four tributaries of the Ruhr into consideration for
ecology development measures. The measures are already being implemented at
two of these four tributaries; financial and personnel resources have been allocated
to the planning and implementation of the further measures from 2014 onwards.
The State of North Rhine-Westphalia is providing funding amounting to € 80
million per year up to 2027, with the subsidy rate lying at up to 90%.
\\Stadt.essen.de\GLOBAL\KONZERN\Projekte\Grüne Hauptstadt Europas 2017 –
Neue Bilder\Klimaanpassung - Konzept\Konzept Klimaanpassung Juni 2014.pdf.
www.ruhrverband.de/wissen/forschung-entwicklung/klimawandel.
Dynamic adaptation to climate change in the Emscher-Lippe region / Ruhr Area:
www.dynaklim.de.
Dynaklim publication No. 47 „Verfügbare Wasserressourcen in der Emscherregion
für eine aktive Kühlung durch Böden während Trockenperioden“ (Available water
resources in the Emscher region for an active cooling using soil during dry
periods),
http://dynaklim.ahu.de/dynaklim/index/wissensmanagement/publikationen/dynakli
m_Publikationen-2014.html.
\\Stadt.essen.de\GLOBAL\KONZERN\Projekte\Grüne Hauptstadt Europas 2017 –
Neue Bilder\Klimaanpassung - Konzept\Konzept Klimaanpassung Juni 2014.pdf.
http://www.uni-due.de/biofilm-centre/mikro_projekte_dynaklim1_en.shtml.
http://www.eglv.de/wasserportal/aktuelles/emscher-dialog-2014.html.

21

[42] Explanation Fig. 8.16:
GERMAN
Emscher-Umbau-eine Generationenaufgabe bis ins
Jahr 2020
Früher
Ehemals mäandrierende Emscher zu Zeiten vor Beginn der Kohleförderung und Stahlproduktion im 19.
Jh.
Altes V-Profil: Durch den Kohleabbau kam es zu erheblichen Bergsenkungen. So war der Bau von offenen Rinnen zur Abführung der häuslich und industriellen Abwässer zwingend erforderlich
Heute
Revitalisiertes Gewässer: Die Gewässerkorridore
blieben offen und bieten nun die Chance, das Wasser
für die Städte, für die Menschen und für die Natur als
multicodierte Ökosystemdienstleistung zurückzugewinnen
Verlegung eines unterirdischen Abwasserkanals: Die
Beendigung des Bergbaus mit Beginn der 90er-Jahre
macht eine vollständige Erneuerung des Emschersystems möglich. Nach Abklingen der Bergsenkungen
können nun unterirdische Abwasserkanäle gebaut
werden.

ENGLISH
Emscher Conversion - a generational task lasting until
2020
Before
Formerly meandering Emscher, in the days before the
start of coal mining and steel production in the 19th
century.
Old V profile: Coal mining caused significant subsidence. The construction of open channels was thus
absolutely essential for carrying away household sewage and industrial wastewater
Today
Revitalised waterways: The water corridors stay open,
and now offer the opportunity to reclaim the water for
the cities, for the people, and for nature, as multicoded ecosystem services
Laying underground sewers: The end of mining at the
start of the 1990s made possible the complete renewal
of the Emscher system. After subsidence stopped, the
underground sewers could now be built.

[43] Explanation Fig. 8.17:
GERMAN
Emscher-Umbau: Gewässer
Fertiggestellte Gewässerabschnitte
Gewässerabschnitte im Bau
Baufortschritt (Juni 2014)
Unterirdischer Abwasserkanal
Ökol. Verbesserung der Fließgewässer
Ist
Soll

ENGLISH
Emscher Conversion: Waterways
Completed waterway sections
Waterway sections under construction
Construction progress (June 2014)
Underground sewer
Ecological improvement of the waterways
Currently
Target
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8 E. Good practice
Emscher Conversion

Fig. 8.16: Emscher Conversion (source: Emschergenossenschaft) / (Explanation see 8 D)

In Germany's former coal and steel region, the Emscher became the most polluted river in
Germany, and is now returning step by step as a cleaner and more vibrant river.
Europe's most comprehensive river renaturalisation project began in 1992, and will be
completed by 2020.
The City of Essen benefits from this with approx. 39 kilometres of waterways, and a total investment of approx. € 490 million.
Integrated into the regional and municipal open space networks, the self-perpetuating ecological development and the recolonisation of the revitalised waterways contribute significantly to biodiversity.
The Emscher as an "evolution laboratory": as a result of its isolation in a branch of the
Emscher that was never polluted with sewage, the Emscher bullhead (cottus cf. rhenanus)
has evolved into a new species of bullhead, and is now successively colonising the renaturalised streams.
The creation of ecological waterway retention spaces not only represents the
self-perpetuating development of watermeadows, but simultaneously constitutes "green
infrastructure" that strengthens flood protection.
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Together with its municipal and commercial members, the Emschergenossenschaft creates
high quality of life in the "Neues Emschertal" (New Emscher Valley)18, and is an international
leader in sustainable, ecological, and technical water management innovations.

Fig. 8.17: Map of ecological improvements of flowing waterways, with photos of Borbecker
Mühlenbach (source: Emschergenossenschaft) / (Explanation see 8 D)
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Neues Emschertal can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Section 09: Wastewater management
9 A. Current situation
In the Ruhr Area, special legislation provides for water management associations, which are
substantially focussed on wastewater treatment. Municipalities and the industry are legally
instituted members.
The Emschergenossenschaft is responsible in the north of Essen, and the Ruhrverband in
the south (Figure 9.1). According to the regulations under water legislation, the City of Essen
is obliged to collect, transport and dispose of wastewater.

Wastewater disposal obligation
in the area of the City of Essen
section 53 and section 54 of the State Water Law for North Rhine-Westphalia
(LWG NW)

City of Essen
(collecting and
transporting)

Ruhrverband (RV)
(purifying and feeding)

Emschergenossenschaft (EG)
(purifying and feeding in)

Disposal contract
City of Essen
Water
management
Coordination
Drainage

Stadtwerke Essen AG
(SWE)

(operational sector)

EG

planning, construction,

(statutory sector)

Lease

RV

Entwässerung Essen
GmbH (EEG)
Owner of public
sewer network
Fig.: 9.1: Wastewater disposal obligation in the area of the City of Essen (source: Rademacher / City of Essen) (1)

For the year 2013, water consumption in the City of Essen came to around . 34.2 million m³,
which then becomes wastewater from around 574,000 persons, industry and business.
Around 4.4% of water consumption related to industry, 6% to the public sector, and 89.6% to
residents and SME.1

1

Data from Stadtwerke Essen AG

1

a) As of 30 June 2014, the population of Essen was around 574,000 persons, of whom
99.5% are connected to the sewer system that transports the wastewater to wastewater
treatment plants.2
b) The Ruhrverband operates four wastewater treatment plants in the Essen municipal area,
where the wastewater from this catchment area is treated, together with partial flows from
other communities. The Essen wastewater produced in the Emscher region is treated at
plants run by the Emschergenossenschaft in Bottrop and Dinslaken (Emschermündung). The
urban wastewater
treatment
plants
are all biological treatment facilities.
The wastewater from the residents is treated 100% in wastewater treatment plants with more
extensive processes (nitrogen and phosphor elimination).
3
. The EU Urban Wastewater Treatment Directive 91/271/EEC (UWWTD) is complied with.
Only in rural areas outside the cities there are isolated buildings for which connection to the
public sewer system would be associated with disproportionately high costs. In these areas,
private wastewater treatment plants and septic tanks are used. In 2012, only 0.5% of
residents were not connected to the public sewer system, and disposed of their wastewater
at 871 small wastewater treatment plants and 95 septic tanks.4
Sewer network
Public sewer network
(Stadtwerke Essen AG / Entwässerung Essen GmbH)

1,643 km

Total length

1,447 km
107 km
89 km

of which
Combined sewer system
Sewage system
Rainwater sewer system

Fig. 9.2:
Data on wastewater systems, without
wastewater treatment plants
(sources: Stadtwerke Essen AG,
City of Essen)

Road construction authority City of Essen
26 km
Rainwater sewer system
Other facilities
Public network
(Stadtwerke Essen AG / Entwässerung Essen GmbH)
Rainwater retention basins
Rainwater overflow basins
Rainwater treatment basins
Rainwater overflow drains
Sewer feed systems
Floodwater and wastewater pumps
Culverts

62
3
1
41
329
23
12

Road construction authority (City of Essen)
6
3
5
approx. 51,000

Pumping plants
Separators
Rainwater retention basins
Gullies

The discharge quality of wastewater treatment plants in Germany is subject to the strictest
stipulations of the Wastewater Ordinance. Furthermore, EU Urban Wastewater Treatment
2

Data from Stadtwerke Essen AG
Data from Ruhrverband and Emschergenossenschaft 2010
4
Data from Stadtwerke Essen AG
3

2

Directive 91/271/EEC requires that urban areas with a population equivalent (PE) in excess
of 2,000 must collect wastewater in sewer systems and subject it to biological treatment.
In addition, urban areas with over 10,000 PE, and which are located in the catchment area of
sensitive regions, require a third treatment step for nitrogen and phosphor elimination. The
City of Essen is in the drainage area of the North Sea, which is listed as a sensitive region in
the EU Urban Wastewater Treatment Directive.
On the basis of planning certification calculations, a total COD load of around 1500 tpa can
be estimated, which during rainy weather is discharged into receiving waters through the
combined sewer overflows of Essen's sewer system (672 tpa from
the Essen catchment areas of the Ruhrverband wastewater treatment plants, and 829 tpa
from the Essen catchment areas of the Emschergenossenschaft wastewater treatment
plants).5

Fig. 9.3 Visit to a plant operated by the Association (source: Emschergenossenschaft)

At 6 central wastewater treatment plants, with a total treatment capacity for a population
equivalent (PE) of 4.1 million and nitrogen and phosphor elimination facilities, an average of
614 million m³ of wastewater from the City of Essen (around 34.2 million m³) and the
neighbouring municipalities were jointly treated between 2009 and 2011, and discharged into
5
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the Ruhr river and the Emscher river. The total wastewater load of these wastewater
treatment plants came to an average population equivalent of 3.2 million (Fig. 9.4). The
incoming and discharge loads in terms of COD, total nitrogen and total phosphor can be
found in Fig. 9.5. The requirements of Directive 91/271/EEC are thus fulfilled.6
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Fig. 9.4: Capacity of the wastewater treatment plants for draining the City of Essen and total load of municipal
wastewater volume of the City of Essen, approx. 34.2 million m³ (according to water consumption
data provided by Stadtwerke Essen AG, 2013); (source: compiled based on master data from
wastewater treatment plants of Ruhrverband (2013) and Emschergenossenschaft (2012); population
and wastewater volume for Essen (based on water consumption) according to details from
Stadtwerke Essen AG, 2013; PE = population equivalent, R = residents)
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Fig. 9.5: Incoming and discharge loads of the wastewater treatment plants at which Essen's wastewater is
treated. (averages 2011-2013)
(source: compiled based on data from the Ruhrverband [2013] and Emschergenossenschaft / averages
2011-2013)

The sewage sludge produced at the six wastewater treatment plants where wastewater from
Essen is handled totals 74,850 tonnes dry weight p.a. (from Essen approx. 14,116 tonnes
dry weight p.a.), and is stabilised by means of decomposition. The sludge gas produced
during this process is largely used for operational purposes. Under the respective plantspecific boundary conditions, the economically useful energy content of the sewage sludge is
thus recovered. (2)
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The Emschergenossenschaft7 and the Ruhrverband (3) burn 100% of the sewage sludge
they produce.
Modern filtration technology ensures that the requirements of pollution control legislation are
reliably complied with at the incineration plants. Supplementary information on the
environmental performance of the wastewater management system (energy efficiency etc.)
will follow in chapter 9B.
9 B. Results achieved in the past
In recent years, a wide variety of measures have been implemented, optimising both the
wastewater treatment process and wastewater drainage.
Particularly in the field of wastewater treatment and its subsequent discharge into the
receiving waters, the measures were triggered by the increasingly strict requirements of the
standards pyramid of water-related legislation.

EU (Water Framework Directive / Flood Risk Management Directive)

Germany Water Resources Law , Waste Water Charges)

State (State Water Legislation

City of Essen (Drainage and Drainage Charges Statute)

Fig. 9.6: Standards pyramid of water-related legislation
(source: Rademacher / City of Essen)

In 2012, the city administration of Essen set up a new technical department for "Water
Management". This department handles the areas of sewage removal, flood protection,
rainwater management, water body development, and water authority. This should allow
optimisation effects to be achieved, e.g. through the bundling of responsibilities and technical
competence, a reduction of interfaces, and the networking of municipal and statutory tasks.
Stadtwerke Essen AG has invested approx. € 259 million in public wastewater infrastructure
over the last 10 years. The investments were largely made in sewer renewal work, water
body protection, new construction and access work, and in the municipal wastewater
treatment plants. (4)
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Conversion of the Emscher system as a regional key project – the return of the Blue
Emscher

Fig. 9.7: Biodiversity increases through the progress of natural succession, thus increasing ecological value
(source: Emschergenossenschaft)

With the end of mining subsidence, the laying of underground sewers along the open
sewage channels in the Emscher system commenced in the 1990s. The conversion of an
open sewer with a length of approx. 400 kilometres into a clean and living river, which
together with its tributaries can develop its own dynamics, has produced new quality of life
along the banks of the Emscher and its streams.
With an investment volume of € 4.5 billion (€ 490 million within the Essen municipal area)
and a project runtime lasting decades, the Emscher Conversion is one of the largest
infrastructure projects in Europe, and a blueprint for a functional major project on a global
scale, with numerous technical innovations. (5)

6

Fig. 9.8: The current drainage system of a section of the City of Essen through (left) the former Emscher system
with open sewers, and (right) the future drainage system after the Emscher Conversion
(source: Emschergenossenschaft)

The Emscher Conversion8 also affects the municipal area of Essen, because around two
thirds of Essen's wastewater flows into the Emscher river. The Emscher system in the Essen
municipal area includes not only the Emscher itself, but also Läppkes Mühlenbach, the
Schwarzbach system and the Berne system, which in addition to the Berne itself also
includes the Borbecker Mühlenbach, the Stoppenberger Bach, and the Pausmühlenbach.
The Läppkes Mühlenbach is a small tributary of the Emscher in the crossover area between
the cities Essen, Mülheim and Oberhausen. Between 1988 and the end of 1991, as one of
three reference projects for the conversion of the Emscher system, a 3-kilometre section was
developed to near-natural condition (6).
Since 2014, the Berne river and its tributaries have been converted. By 2018, 20 kilometres
of underground sewers will be built, and an ecological development will have been initiated
for 23 kilometres. The estimated costs total € 296 million (see 9C).
Alongside the Berne system, the Schwarzbach system on the eastern edge of the city will
simultaneously be converted by 2018, together with the Leither Bach, Schurenbach and
Katernberger Bach, and € 80 million will be invested in approx. 18 kilometres of water body.
The Emscher Conversion is breaking new ground in many technical areas. Thus, for
example, an automated inspection and cleaning system has been developed in order to
replace the conventional manned inspection process – an innovation that in 2008 was
awarded the "Golden Manhole Cover" by the Institute for "Unterirdische Infrastruktur GmbH"
(Underground Infrastructure)(7).
In 2011, Emschergenossenschaft and Lippeverband won the wastewater management
industry's "Maintenance Oscar" for the maintenance of the infrastructure, the "Maintainer
Award 2011" (8).
8

Emscher Conversion can also be found in sections 1/2|3|4|5|6|7|8|9|10|11|12
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The Deutsche Vereinigung für Wasserwirtschaft, Abwasser und Abfall e.V. (DWA - the
German Association for Water Management, Wastewater and Waste) awarded the Emscher
Conversion the Water Body Development Prize 2013.
The jury described the ecological improvement of the Emscher as a "milestone for water
body renaturalisation in a densely populated area" (9).

Fig. 9.9: Borbecker Mühlenbach under transformation (source: Emschergenossenschaft)

The Emscher Conversion is far more than a sustainable project purely about water
management. With the recovery of an ecologically fully functional river landscape,
development possibilities are opened up for the entire region.
The "Master Plan for the Emscher's Future" (23) is a holistic and strategic planning
approach, the script for the Emscher conversion. In 2012 it was awarded the "German Civil
Engineering Prize", and in 2013 the "German Landscape Architecture Prize", each time in
the 'Technical Infrastructure' category, because as a long-term plan it is appropriate to the
complexity and boundary conditions of the task.

8

Build-up of capacity for wastewater treatment
As a result of the increased requirements for wastewater purification, comprehensive
investments have been made in wastewater treatment since the early 1990s.
For example, the four large-scale biological wastewater treatment plants of the
Emschergenossenschaft cost around € 1 billion, and are amongst the most modern in
Europe (10).
The Ruhrverband invested 1.6 billion euros between 1990 and 2005 in wastewater and
rainwater treatment. All wastewater treatment plants were expanded by the addition of a
further purification stage for nitrogen and phosphor elimination (3rd stage of the wastewater
treatment plant expansion programme). Following this measure, a significant improvement
was noted in the water quality of the Ruhr river. (11)
Reducing the emission of micropollutants
A focus of the ongoing development of the high-quality wastewater management programme
of the water associations lies in reducing the receiving waters’ load of micropollutants and
bacteria. For this purpose, the State of North Rhine-Westphalia utilises a multi-barrier
concept, consisting of avoidance, retention at the source, and elimination in municipal
wastewater treatment plants (12)
Examples of this include the research project for the elimination of medicinal product
contamination in the Ruhrverband's municipal wastewater treatment plant at Schwerte (13),
and the INTERREG IV project "PILLS" of the Emschergenossenschaft. (14) The processes
thus developed and tested can also effectively remove those substances from wastewater
that have been discussed on a European level as candidates for the list of priority
substances for the implementation of the EU Water Framework Directive (15), and which will
be monitored more closely in the coming years. (16)
Rainwater treatment
In 2002, the Emschergenossenschaft developed a concept for interregional mixed water
treatment at the Bottrop and Emschermündung wastewater treatment plants. This concept
includes the optimisation of the mixed water treatment plant in relation to the total inflow to
the two wastewater treatment plants during rainy weather (embedded in the Conversion of
the Emscher system). This combined operation of the wastewater treatment plants during
rainy weather exploits the individual strengths of the two plants to achieve the best possible
water body protection. Compared to separate optimisation of the wastewater treatment plant
feed system, this means cost savings of € 70 million for the two catchment areas.
The conventional systems for mixed water treatment are supplemented by numerous
decentralised systems for near-natural rainwater management. Seepage of precipitation at
the location where it falls reduces the burden on conventional systems, reducing negative
effects of mixed water discharge systems on water bodies. At the same time, decentralised
systems support the natural water balance (improving low-water drainage, moderating highwater drainage), which are extensively overloaded due to the heavily urban nature of the
catchment areas.
The background of this integrated approach is the "Rainwater Future Agreement"9, the joint
commitment of the cities in the Emscher area, the Ministry of the Environment, and the
Emschergenossenschaft, with the objective of reducing the inflow of rainwater and clean
water into the sewer system by 15% within 15 years, from 2005 to 2020. A wide variety of
9
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measures by public and private landowners contribute to this, supported by a programme of
subsidies from the Emschergenossenschaft and the State of North Rhine-Westphalia (17).
The Rainwater Future Agreement received the first "Novatech Award for outstanding
sustainable urban drainage planning" at Lyon in 2013 (18). Within the framework of the "Ruhr
partnership project" of the Ruhr Area Initiative Group, the future agreement was awarded a
special prize in 2012.

Fig. 9.10 Rainwater recovery at a school (source: City of Essen)

In 2014, the Emschergenossenschaft and its municipal members signed a future initiative
called "Water in the city of tomorrow", again significantly expanding the cooperation targets
of the future agreement for rainwater for the water management industry. The objective is to
turn rainwater once again into an element that can be experienced in the open spaces of the
city.
In recent years, the Ruhrverband has developed an entirely new holistic planning approach,
and will progressively apply this in its association area up to and including 2017. The
"integral drainage planning system" will use extensive measurements of the entire drainage
system and the receiving waters to comprehensively analyse and optimise the interactions
between the different systems for municipal drainage, i.e. the sewer system, the rainwater
treatment system, the wastewater treatment, and the receiving waters into which these all
drain. Within the Essen municipal area, the Ruhrverband has already performed
comprehensive measurements for this purpose (18a).
10

The concepts of the water management associations are being intensively coordinated with
the City of Essen and Stadtwerke Essen AG.
Improvement of energy efficiency
In recent years, the wastewater associations have implemented a wide range of measures in
order to improve the energy efficiency of their plants, and increase their own energy
production capacities (19). This has resulted in the electricity consumption of the
Ruhrverband's wastewater treatment plants being reduced by around 30% in the last few
years (19)
The addition of co-substrates to the digestion tanks at selected facilities of the Ruhrverband
has increased the gas yield between 2006 and 2011 by around 13% to approx. 27.6 million
Nm³/a. (20)
The Ruhrverband is still intensively investigating the extent to which it can cover part of its
electricity requirements at the wastewater treatment plants by generating regenerative
electricity.
To this end, five wastewater treatment plants are first being equipped with photovoltaic
systems with a total area of 7,200 m². Two solar plants with a total capacity of 344 KW were
commissioned at the wastewater treatment plants in Essen-Kettwig and Essen-Burgaltendorf
in 2014
Within the association district of the Emschergenossenschaft, the total power consumption of
the wastewater treatment plants has been reduced by approx. 20% between 2002 and 2013,
while the own power generation has been increased by 37% over the same period. The
power consumption of the wastewater treatment plants is hence now 60% covered by
independent power generation from renewable energies (wastewater heat recovery10,
sewage gas and sewage sludge).
Hydrogen is produced from sewage gas in a sustainable and climate-neutral process. In
addition there are solar and wind energy. A research project is currently investigating
generation from renewable energies using green and micro-algae at the wastewater
treatment plants of the Emschergenossenschaft and Lippeverband. All renewable "green"
energy will be connected to a decentralised hydrogen infrastructure, which should be selfsufficient by 2017, generating 106% of the required energy.10
In the EuWaK project (natural gas and hydrogen from wastewater treatment plants), the
entire process of decentralised hydrogen extraction from sewage sludge to end product is
already being realised, e.g. at the wastewater treatment plant in Bottrop. The project ran so
successfully that it won the Innovation Award 2008 from the International Water Association
(IWA) (21).
9 C. Future plans
1.)
As per the Wastewater Disposal Concept 2014, investments of approx. € 212 million will be
made over the next 6 years for sewer renewal and surface water protection measures. The
Wastewater Disposal Concept passed by the Council of the City of Essen is a binding
undertaking by the City of Essen (22).
10
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Improvement of wastewater collection systems: concluding the Conversion of the Emscher
system
By 2018, all sewers along what is currently the open sewage channel system will have been
completed, and by the end of 2020 the near-natural self-perpetuating ecological development
of all water bodies will have been initiated. The necessary reaction time of the surface water
ecosystems to the improved environmental conditions can be up to 10 years, meaning we
can assume that by 2027 the water bodies in the Emscher system will conform to the good
ecological status or good ecological potential according to the EU Water Framework
Directive. The measures of the Emschergenossenschaft are supplemented and supported by
numerous measures of the City of Essen, including in relation to the Rainwater Future
Agreement(23).

Fig. 9.11: Excavation shaft of the Emscher sewer (source: Emschergenossenschaft)

In connection with the Emscher Conversion, new forms of cooperation are being practised in
Essen, e.g. in the project "ESSEN.New ways to the water"11 (25), where along the surface
water bodies the parks and open spaces are being interlinked and developed in a process
set to continue far beyond 2015.

11

ESSEN.New ways to the water can also be found in sections 1/2|3|4|5|6|7|8|9|10|11|12
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Fig. 9.12: Example for ESSEN:Neue Wege zum Wasser
(source: Emschergenossenschaft)

2.)
Despite the small number of residents not connected to the sewer network, measures are
being performed to reduce the number of small wastewater treatment plants and septic
tanks. Thus, for example, the sewer-laying work along Westfalenstraße (construction starting
in 2014) will connect 7 further properties to the sewer network, at a cost of approx. € 4.2
million.
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3.
From a wastewater management perspective, now that the expansion of the wastewater
treatment plants is largely complete, the focus must be on optimising the plants.
The main features to be taken into consideration here are the new requirements for
environmental and water body protection, particularly the EU Water Framework Directive,
and demographic developments.
For the two partial catchment areas of the City of Essen – Ruhr and Emscher – the
respective associations provide detailed programmes of measures and management plans,
which are summarised in the management plan for the river basin area of the Rhine (26).
Starting in 2013, the success of these measures, including the ongoing Conversion of the
Emscher system, will be comprehensively analysed, and the management plans will be
updated by the end of 2015.
4.)
The connection of the 6 wastewater treatment plants at which Essen's wastewater is treated
has been optimally developed.
5.)
Improvement of rainwater disposal – near-natural rainwater management
In order to achieve the objectives of the European Water Framework Directive, the loads
from combined sewage and rainwater discharges into rivers must be reduced. A focus of
North Rhine-Westphalia's action plan is therefore on rainwater disposal measures (27)
Since 2007, the "Wastewater Disposal Concept” has always included statements on how
rainwater can be disposed of in future. This "Rainwater disposal concept" is thus an integral
component of the municipal "Wastewater Disposal Concept”.

(image right / source: City of Essen)

Fig. 9.13: Top line: rainwater recovery (source: Emschergenossenschaft)
Bottom line: Source of the Krupp Park / ThyssenKrupp district rainwater system
Image right (source: City of Essen)
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Dealing with the challenges of rising groundwater, which also significantly increases the
infiltration problem for the public sewer system
Basement flooding is a recurring and widespread problem in the Emscher zone (28). The
renewal of the sewers can result in groundwater levels rising. Rising groundwater levels as a
result of mining subsidence had previously been compensated for by the leaking sewer
system and regulatory measures by the Emschergenossenschaft.
The groundwater infiltrating into the sewer system is also water that does not belong there,
which needs to be significantly reduced. This necessitates the regulation of groundwater
levels and hence renovation to improve the infiltration water situation.
In Essen-Karnap, one of four pilot projects, replacement systems have also been planned.
The actual implementation of the action plan is being performed by Stadtwerke Essen AG in
close consultation with the City of Essen and the Emschergenossenschaft. For EssenKarnap, the costs for the replacement systems for reducing infiltration water and the
separate drainage of clean groundwater into the water body come to approx. € 8 million.

Fig.: 9.14 Setting up a groundwater measurement station for monitoring groundwater levels
(source: Emschergenossenschaft)

"Safe Ruhr" research project: Improving the hygienic situation of the Ruhr through further
wastewater treatment
The Ruhr is used intensively and comprehensively within the Essen municipal area for
leisure purposes, e.g. in the form of water sports (sailing, canoeing, surfing), but also for
general recreation. For a number of years, the Ruhrverband and nine other scientific and
technical partners has been closely cooperating with the City of Essen to determine whether
and under what conditions the Ruhr could be used as a bathing river at certain times.
Information on "Safe Ruhr" (www.sichere-ruhr.de)12

12
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Heavy rainfall in the urban environment
Although a direct link between climate change and heavy rainfall events has not yet
conclusively been proven, the City of Essen is developing solutions for the early recognition
of risks from heavy rainfall in the municipal area.

Fig. 9.15:
Top line:
Bottom left:
Bottom right:

Flooding after heavy rainfall at Borbecker Mühlenbach and within the Emscher catchment area
before the ecological conversion of the water body (source: Emschergenossenschaft)
Runoff as heavy rainfall floods a road (source: City of Essen)
Massive damage to the asphalt structure of a road after heavy rainfall (source: City of Essen)

Digital landscape modelling will be used to analyse flow paths and depressions, determining
potential risks relating to heavy rainfall. The next phase will be the preparation of risk maps;
this will display risks where potential hazards affect vulnerabilities (infrastructure / real
estate).
The main practical application lies in precautionary measures, e.g. targeted provision of
information and warning potential affected parties, or precautionary land use by the City of
Essen to minimise risk (29).
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9 E. Good practice
The Ruhrverband is responsible for purifying the wastewater from the southern part of the
Essen municipal area. In order to ensure that the state of the art is applied in wastewater
purification, the construction of a new wastewater treatment plant (Essen-South) was
required, as there was no space available at the existing locations.
After inspecting 13 alternative locations, the decision was made to use a former spoil field in
the area of the "Heisinger Aue" nature reserve. Extensive preparatory work was required
here to build an underground sealing wall, and to excavate the sediment. As compensation
for the land utilised for the construction of the wastewater treatment plant, former camp sites
are being renaturalised and integrated into the FFH zone.
In order to preserve the appearance of the landscape, characteristically tall structures have
been avoided. The essential buildings of a wastewater treatment plant appear as singlestorey structures with greenery on their roofs. For purposes of treating the sewage sludge,
the Ruhrverband has set up a central operations point for all of South Essen, in a side valley
of the Ruhr. Here, too, in the slagheaps of a former colliery, a formerly industrial property has
been used. An extensive system of underground pipelines minimises truck transportation.
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Fig. 9.16: South Essen wastewater treatment plant on the border of the FFH zone, the completion of
which in 2005 implemented Directive 91/271/EEC on schedule (see also section 4).
(source: Ruhrverband)

Fig. 9.17: School communication is part of public relations work (source: Ruhrverband)
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Section 10: Eco-innovation and sustainable employment
10 A. Current situation
As a former coal and steel industry city, the environmental economy location (1a) Essen and
its private partners create the conditions for the development of eco-innovations and the
implementation of environmental projects.
The budget situation and demographic changes limit municipal freedom, while companies
have disproportionate economic power (1b)
1:
Essen is the multiple winner of the award for Most Recycled-Paper-Friendly City in Germany (2).
Innovations in electricity generation, transportation and storage support a resource-efficient
energy supply.
Thanks to its conversion to biogas in 2014, the STEAG cogeneration plant has reduced its
CO2 emissions1 by 25,000 tonnes per year (3b).
The "Water in the city of tomorrow"2 agreement implements rainwater management concepts
for the decoupling of 15% of sealed public and private land from the sewer system.
Pilot systems (6a) with vertical rotors are being used to research the possibilities for small
wind energy systems in the urban area.

Fig.: 10.1: Eco-innovation in Essen (source: City of Essen)
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CO2 balance calculation can also be found in sections 1/2|3|4|5|6|7|8|9|10|11|12
Rainwater Future Agreement can also be found in sections 1/2|3|4|5|6|7|8|9|10|11|12
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The Bäcker Peter bakery became the first production facility in Germany to receive a gold
award from the German Sustainable Building Council (DGNB); the construction of the building used no composites, is recyclable, and has innovative ventilation and air-conditioning
technology. The property has a photovoltaic system 1,000 m² in size (6b).
2:
In the Meotec network for technology-oriented small and medium-sized enterprises (9),
over 400 companies make up an Association for Innovation, for the development of environmentally friendly products and services, which receives subsidies of € 600,000 from the
European Regional Development Fund (ERDF).
3:
Promotion of green qualifications takes place at numerous institutions (e.g. Haus der
Technik, "Schule Natur") (10a).
For a number of specialisations, Essen offers practical integrated study programmes in
partnership projects with the Ruhr University Bochum.
Germany's first business start-up competition for the future-oriented industries of
climate, environment, energy-saving and resource-saving was launched in Essen in
2014. (10b)
Of particular importance are trade fair and congress events (11) such as the leading international trade shows "E-world energy & water", "Essen Energy Forum" and the "Essen
Conference for Water and Waste Management".

Fig. 10.2: Environmental trade fair & congress events in Essen
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4:
Environmentally friendly public purchasing (12), together with the "buy smart"
catalogue (13), is a component of the Integrated Energy and Climate Concept (IECC) (40).
Essen has been participating since 2012 in the "Fairtrade Towns" campaign (14).
5:
In the "Essener Konsens" network (15), the city and its partners offer employment and qualification opportunities to the long-term unemployed and unemployed young people (e.g.
in environmental projects) - without jeopardising jobs.
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Fig. 10.3: Figures from the annual report of the Essen Job Centre and Employment Association (EABG)
(source: EABG)

"ESSEN.New ways to the water"(16) is an action plan from the Essener Konsens for
improving residential environments, for developing and networking green areas, water bodies
and parks, and which has created a green main route network 150 km in length since 2005.
The Essen Solar Association (17) allows members of the public to support renewable
energies. For solar heating, the city makes roof space available, and supports the efforts e.g.
through a solar roof register (18) and aerial thermography (19)
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6:
The municipal financial situation does not allow direct funding of ecological research &
development (R&D).
Essen participates by providing municipal property and potential to innovative projects,
negotiates funding from foundations (20), helps in the search for partners in business.
7:
As of 30 September 2012, 5.6% of the 226,668 social security taxpayers in Essen were
registered in the lead market of resource efficiency (21) (22).
With 12,755 social security taxpayers in these "green sectors", Essen is the leading
business location in the Ruhr Metropolis (23).
A further strong industry is gardening and landscaping (24) with 939 social security taxpayers.
The majority of the jobs created in the "green sectors" since 2011 are in the field of environment/recycling (+74) and laboratory, engineering and measurement services (+48).
Employees in the lead market of resource efficiency in the Ruhr Metropolis
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Fig. 10.4: Map of Regionalverband Ruhr (RVR), figures and design based on economic reports
from the Wirtschaftsförderung Metropole Ruhr (wmr) (21)
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8:
Public electromobility has a long history of success here, thanks to Essener Verkehrs AG.
In 2011, 50 electric cars were licensed (24).
* 45 charging stations for electric vehicles are available, with 90 charging points (25).
* The car-sharing project Ruhrauto-e (26) has 9 hire locations.
* Viehofer Straße in the city centre has been declared an "Experimental zone for everyday
electro-mobility" (27).
Electric bicycles are being used for municipal business journeys.
Members of the public can borrow eBikes from two cycle stations (28) , which are operated
by the long-term unemployed on behalf of Diakonie Essen. There are eight public charging
stations and additional third-party charging stations.
Essen supports the use of natural gas vehicles (NGVs) on the road to electromobility (29).
With 143 newly licensed NGVs in 2011, Essen is the leader in North Rhine-Westphalia.
In six years, the Essen Environmental Taxis have clocked up over 20 million km on natural
gas, supported by a network of car dealerships and natural gas filling stations (30).

Fig.10.5: Electromobility in Essen (Source: Dobrick / City of Essen / Explanation 6.D)
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10 B. Results achieved in the past
1:
The Climate Protection Law for North Rhine-Westphalia (31a) has made environmental and
climate protection a statutory task of the City of Essen since 2013. Essen had already
been a pioneer in this field.
In 2004, the framework of the "Action plan for environmental technologies in the
European Union" established important boundary conditions for the further development
and spread of "green" technologies products and services. In 2007, this subject was
reviewed by the informal environmental ministerial council in Essen, and became the
focus of discussions under the motto "Environment, innovation, employment", as an ecological industrial policy.
As a Climate Alliance municipality
efficiency and climate protection.

(31b), Essen is intensively committed to energy

Essen is an active member of ALTBAUNEU® (32), a municipal network for the energyefficient renovation of buildings, coordinated by the energy agency EnergieAgentur.NRW.
The 15 member cities provide comprehensive assistance in the energy-efficient renovation of
buildings.
Since 13 January 2011, Essen has been a European Energy and Climate Protection
Municipality (33).The city received the eea® award for its exemplary energy and climate
protection policy, and was recertified in 2013.
2:
Targets of the Climate Alliance:
-Reduction of CO2 emissions by 10% every 5 years,
-Halving per-capita emissions by 2030 at the latest (base year 1990),
-Protection of tropical rainforests and commitment not to use tropical timber
The targets of the Covenant of Mayors and of the EU
-As signatory to the "Covenant of Mayors", Essen undertakes to exceed the "20/20/20 by 2020" target
of the European Union.
-Essen voluntarily accepts the target of the Energy Efficiency Directive, to achieve a renovation
quotient of 2.5-3% for public buildings, which applies to central governments.
- Consideration of energy efficiency factors in public purchasing procurement
-With its target of all new public buildings being built in passive house standard, Essen exceeds the
requirements of the Buildings Directive
Targets of the Federal Government
Essen accepts the German climate targets for the
-Reduction of CO2 emissions (base year 1990) by 40% by 2020, 55% by 2030, 70% by 2040 and
95% by 2050, and
-Primary energy savings of -20% by 2020 and -50% by 2050 (base year 1990), and adds to these the
target of -30% by 2030.
Targets of the State Government (Climate Protection Law of North Rhine-Westphalia dated
23 January 2013 / first in Germany)
-The Climate Protection Law makes climate protection a mandatory task (preparation of climate
plans)
-Essen wishes to exceed the state-level target: CO2 savings of 25% by 2020 (base year 1990)
-Essen accepts the target of a 25% proportion of electricity cogeneration by 2020
Fig. 10.6: The climate protection targets the City of Essen committed to (source: City of Essen (34):
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In 2010, the Federal Ministry of Education and Research declared Essen the winner of the
Energy-Efficient City competition (36) for the Climate Initiative Essen (35). The creation
of a shared climate culture and the intensive cooperation of the public, the city and businesses contribute to achieving the objectives of pollution reduction.
Essen's entry in the InnovationCity Ruhr (37) competition aims to halve the CO2 emissions
of a typical Ruhr area pilot district with a population of 60,000. Essen was recognised as a
finalist by the Ruhr Initiative Group.
On 10 June 2009, the City, its subsidiaries and partners, fired the starter's gun on the "Our
city. Our climate" campaign (39) as an element of the IECC" (40).
As a result, the Essen-based concept 'klima|werk|stadt|essen' (38) became the aegis for
all activities in Essen, and has been promoted by the City and its partners using their own
funds.

Fig. 10.7 Campaign for klima|werk|stadt|essen (source: City of Essen)

Essen participated in the model project "Experimental Residential Construction and
City Planning (ExWoSt)3 - "Urban strategies for climate change – Municipal strategies and
potential" (41a). The objective was to incorporate requirements for adaptation to climate
change into urban development planning processes.
Essen is an active member of EUROCITIES (41b) and ICLEI (membership through Regionalverband Ruhr / RVR).

3

ExWoSt can also be found in sections 1/2|3|4|5|6|7|8|9|10|11|12
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3:
On 27 February 2008, the Council of the City assigned the administration to compile an "Integrated Energy and Climate Concept" (IECC), and approved the finished concept on 04
March 2009. The administration reports annually to the Council with the IECC balance report (42) on the progress of implementation.
Every 2 years, an update to the CO2 balance (42-a) is calculated. The results are publicly
presented to the Council.
The Energy Report (42-b) from the municipal real estate industry publishes developments
and results relating to energy supplies and the energy efficiency of municipal buildings.
4:
Urban development covers a multitude of environmental and climate-related subjects, and
incorporates public and private sectors. This cross-sectional task has a special key role.
At the start of 2005, the administration's internal "Urban development process for Essen –
Perspectives 2015+" (STEP)4 (43), with the objective of working out the medium-term perspectives for the urban development process, as well as to conceive of "impulse projects" for
sustainable urban redevelopment.
Thanks to Economic Stimulus Package II(44) from the Federal and State Governments,
Essen was able to invest over recent years in projects and measures that triggered a wave of
innovations and modernisations. Energy-efficient renovation and construction work increase
the value of real estate, and save up to € 390,000 annually in energy costs. CO2 savings also
mean that this programme of measures has a positive influence on the climate and the environment.
City planning can successfully reduce the energy requirements of buildings by up to 40%,
minimising CO2 emissions. For this purpose, a "Guide to energy-optimised urban planning" (45) was created in 2009 for planners and investors.
Building renovation, renewable energies and mobility are also of special importance for
sustainable development. "Marketing/public relations" is of great importance here.
Exemplary individual measures and projects include e.g.:
•

•

4
5

Essen's largest housing construction company, Allbau, built the first climate
protection community (46). The target is to minimise heating-related CO2
emissions of residential buildings, as a contribution to climate protection.
The biomass heating plant (47) in the Gruga Park 5 supplies 17 buildings with
"green heat" using waste wood from parks and woodlands. High-performance
filters ensure that the fine particle emissions are more than 50% lower than
the statutory limit values. With a heat output of more than 1.9 MW, it is the
largest local heating system of its kind.

STEP2015+ can also be found in sections 1/2|3|4|5|6|7|8|9|10|11|12
Gruga Park can also be found in sections 1/2|3|4|5|6|7|8|9|10|11|12
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Fig.10.8: Biomass heating plant (source: City of Essen)

•

6
7

"metropolradruhr" 6(48) is a bicycle rental network intended to promote cycling, reduce urban traffic congestion, and reduce pollutant emissions and noise. The decentralised bicycle hire system has 2,700 bicycles in 10 cities, and boasts 51 pick-up
points in Essen. This generates a tight networking of cycling and local transport, can
reduce congestion in local transport and traffic, is a cheap alternative to these options, and makes a valuable contribution to climate protection.

•

Because of their filtering effect on air pollution, woodlands are important as producers
of fresh air. Sustainable woodland management (49) reduces CO2 levels in the atmosphere. The woodland management of the municipal woodlands by Grün und
Gruga Essen has already been complying with certain ecological, social and economic standards since 2003, and is FSC certified.7

•

Aerial thermography: On the basis of heat scanning images taken from the air, the
energy status of 213,359 roofs in Essen has been checked. This information allows
heat loss from buildings to be analysed. The objective of the joint project between the
City and energy supplier RWE is to raise awareness of energy efficiency in the population, and to inform building owners about energy-efficient renovation potential.

metropolrad can also be found in sections 1/2|3|4|5|6|7|8|9|10|11|12
FSC certification can also be found in sections 1/2|3|4|5|6|7|8|9|10|11|12
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•

The "Climate Ambassador" project (50) contributes to early-childhood climate
protection education, so that children learn to shape the present and future in such
a manner that they are climate-friendly and worth living. For this purpose, volunteers
are trained to act as Climate Ambassadors in kindergartens.

•

The Essen economic development agency EWG supports the transfer of knowledge
between companies in order to optimise production processes through the use of
more resource-efficient methods.
With events, "best-practice examples", networking etc., EWG promotes exchange regarding more resource-efficient process approaches, technologies and products. (51)

•

In 2010, Essen hosted the 18th World Hydrogen Energy Conference (52), with
over 1,500 participants. The conference was aimed at the market launch of hydrogen
as a fuel.

•

Together with neighbouring cities, Essen is pursuing the planning and implementation
of the Clean Air Plan (53) for the Ruhr Area, in order to permanently reduce fine particle and nitrogen pollution.

•

The Essen Environment Prize (54) recognises exemplary activities that make a contribution to adapting to climate change, and which sustainably improve quality of life
in Essen.
The annual competition includes many planting projects in gardens and on buildings,
energy-efficient renovation of existing buildings, new structures, and the use of renewable energies, or schemes for the environmentally friendly use of rainwater.

•

In order to actively counter the effects of climate change, the Federal Government
has passed an action plan. As host city for the urban and industrialised space, Essen
held the Ruhr Idea and Cooperation Exchange event (55), to promote independent
action to adapt to climate change.
The event encouraged exchange between companies, science and the public about
the development and agreement of partnership projects. Specific partnership project
proposals range from a heat wave warning system from the German Meteorological
Service for older people, hospitals and care facilities, all the way through to a climate
cycle tour of the municipal area.

•

8

The Essen Climate Agency 8 (56) supports innovative ideas, initiates climate protection projects, and promotes local initiatives. It raises awareness, provides information,
and advises on a target audience-specific basis, with the objective of anchoring climate-conscious planning and conduct in local decision-making processes, and making it possible to implement it in daily life.

Climate Agency can also be found in sections 1/2|3|4|5|6|7|8|9|10|11|12
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Fig.10.9: Essen.2030 strategy process – includes action targets & key "Environment" projects
9
(source: City of Essen)

The creation of the "Essen.2030" strategy began in 2012. On the basis of SWOT analysis,
expert workshops and two public participation processes, five activity areas were developed,
in which Essen will use action targets and key projects to become sustainable, including in
the environmental sector (57).
5.:
In the AmpaCity project (7), on 30 April 2014, RWE officially integrated the world's longest
supraconductor cable into the Essen power grid, putting it into real operation for the first time.
Around one year after the ground-breaking ceremony for the laying of the kilometre-long cable connecting two transformer substations in the centre of Essen, the field test for the future
energy supply of city centres has begun.
This particularly efficient and space-saving technology transports five times as much current
as conventional cables, and does so almost entirely without loss. The project performs a
global role model function in the further development of power grids in major cities.
Supraconductors are a sustainable solution for space-saving and especially energy efficient
transmission of electricity, and may become an important element of the energy transition.

9

Essen.2030 can also be found in sections 1/2|3|4|5|6|7|8|9|10|11|12
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Fig. 10.10: AMPACITY – Pilot section of supraconductor in Essen city centre (source: RWE

AG)

10 C. Future plans
1:
The meotec network forms the basis for an eco-innovation cluster.
The intensification of R&D is important for the development of innovative underground
pumped-storage hydroelectric power plants (58a). The University of Duisburg-Essen and
economic partners are picking up on the history of the Ruhr Area, and utilising existing shafts
for the installation of appropriate turbines for flexible energy generation and storage.
The Mercator Foundation is promoting this "blueprint" for many EU coal and steel regions.

Fig. 10.11: Eco-innovation underground pumped-storage in coal and steel regions as a contribution
the energy transition (source: RAG Essen) / (Explanation see10 D)
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For "klimametropole RUHR 2022", intensive cooperation is taking place between the Mercator
Foundation, the Wuppertal Institute, the Regionalverband Ruhr and the State of North RhineWestphalia .
2:
By setting up wind turbines in the built-up centre of a city, Essen may become a pioneer of
the energy transition.
The TRIMET aluminium smelting plant is working on the R&D project "Virtual Battery"
(58b), which aims to make aluminium production more flexible to correspond to the availability of renewable energies, as a contribution of energy-intensive industries to grid stability.
Essen is working together with SMEs and research facilities to develop sustainable food production locations using the highly efficient aquaponics (= aquaculture + hydroponics) circulation system for decentralised, efficient food supplies.
Aquaponics utilises waste heat from a former mine to produce healthy food while avoiding
CO2, mineral fertilisers and antibiotics, and without nutrients entering water bodies and soil.
For the promotion of electromobility10 the public charging infrastructure is continuously
being expanded.

Fig. 10.12: Electromobility in Essen (Source: City of Essen)

Additional hybrid buses will be used in local public transport. The use of electric vehicles by
fleet and vehicle pool operators in city & regional transportation is being investigated.
3:
The City and its affiliated companies are well networked, and actively participate in numerous
"green networks".
Involvement in municipal networks includes e.g. the Covenant of Mayors, the "Deutscher
Städtetag" (German Association of Cities), and the "ExWoSt", as well as partnerships with
the EnergieAgentur.NRW, the Effizienz-Agentur.NRW, and the environmental technologies
cluster Umwelttechnologien.NRW (59).
10

Electromobility can also be found in sections 1/2|3|4|5|6|7|8|9|10|11|12
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Intensive cooperations with local scientific institutions (Mercator Foundation, University of
Duisburg-Essen, Deutscher Wetterdienst (German Meteorological Service)) include the Essen Climate Initiative, climate protection projects, participation in the dynaklim network, and
joint activities with the Emschergenossenschaft on the Emscher Conversion11 (60).
Essen is working on innovative special subjects, e.g. cogeneration, in cooperation with
R&D institutions such as the "Gas- und Wärme-Institut Essen" (Essen Gas and Heat Institute), STEAG and Stadtwerke Essen, and in partnership with the "Geothermie-Zentrum Bochum" (Bochum Geothermal Centre), the Bochum University of Applied Sciences, and the
"Wirtschaftsvereinigung Geothermie" (Trade Association for Geothermal Energy).
In the InnovationCity Ruhr competition, a supporter network was activated that generated
specific cooperation contracts with over 90 partners from the city and the region.
The launch event for the Essen-based network "Business and Environment" will be held on 1
October 2014.
4:
The central element of "klima|werk|stadt|essen" (38) is the Climate Initiative (35), involving
the City, municipal affiliated companies, and the University.
A "new climate culture" in municipalities, businesses and homes means to connect innovative green technologies and independent initiatives by market participants in such a way that
"green thinking" becomes natural for as many of those involved as possible.
The departments of urban development, energy, building renovation and mobility form the
main content, bundling a wide range of Essen Climate Initiative activities.
The central implementation body is the Essen Climate Agency (55), making implementation
activities visible, providing its own and third party services, as well as innovative green technologies, in a comprehensible, accessible and neutral manner.
This is based on projects in which the City and its partners promote target group-specific
services for the population and industry, e.g.:

11

•

"Idee Altendorf" (61) is based on the North Rhine-Westphalian programme "Idee –
Innovation durch EinzelEigentümer" (Innovation by Individual Owners). An advisory
network activates the innovation potential of real estate owners, and attempts to mobilise "green" investments in private properties, and to mobilise owners' commitment to their district. Essen also promotes a facade programme, which supports energy-efficient building renovation.

•

The Essen Environmental Prize (53) recognises exceptional environmental commitment in members of the public and businesses. The competitions especially allow
submissions from children and young people. The aim is to establish "green
thinking" sustainably in kindergartens and schools. The children and young people
taught in this way have an effect on everyday life at home, and take on a multiplier
function.

•

The "green classroom" of the "Schule Natur" environmental education centre promotes fun through exploring, joining in, and learning. Experience-oriented training

Emscher Conversion can also be found in sections 1/2|3|4|5|6|7|8|9|10|11|12

14

courses in biology, ecology and the environment teach how to "experience and understand nature". Different themes and subject areas are interlinked; every year over
45,000 school children attend these courses, and the tendency is increasing(62).
•

The free Essen Energy-Saving Service12 (63) promotes energy savings, particularly
in low-income households. This job market project simultaneously trains and qualifies
unemployed people to be energy consultants, and thus offers them new professional
perspectives.

Fig. 10.13: Essen Energy-Saving Service – a practical service for
low-income residents (source: City of Essen)

5:
Building on the master plan for the Future of the Emscher, Essen is utilising the action plan
"ESSEN.New ways to the water" to take advantage of the unique opportunity that the conversion of the river system offers for urban and open space development.
The conversion makes possible the optimisation of the water and wastewater systems, as
well as redesigning the land along the Emscher tributaries. Continuous habitats are thus created for running water organisms, a requirement for colonisation of the Emscher from the
near-natural upper river sections.
The Emschergenossenschaft and the city are creating a continuous green path network
along the Emscher and its tributaries. This connects South Essen with the new Emschertal
valley in the north, linking residential areas with schools and industrial sites, and also creates
safe routes for children, away from road traffic.
This € 500 million future project has generated excellent opportunities for increasing the value of entire district areas, as well as positive effects for the business location and employment (500 new jobs in Essen) (64).

12

Energy-Saving Service can also be found in sections 1/|11|12
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Fig. 10.14: Future project "Emscher Conversion" in Essen (source: Emschergenossenschaft)

10 D. Notes
(1a) Environmental economy:
Companies in "green sectors" under the definition of the "lead market of resource efficiency"
of the IAT Institute of Work and Technology in Gelsenkirchen, acting on behalf of the regional
economic development agency Wirtschaftsförderung metropoleruhr GmbH 12/2012; see
http://business.metropoleruhr.de/fileadmin/user_upload/wmr.de/tmp/Downloadsneu/Methodenteil_Wirtschaftsbericht_2012.pdf
(1b) Business location:
http://ewg.de/de/wirtschaftsstandort/wirtschaftsdaten/index.html
(2) Most Recycled-Paper-Friendly City in Germany:
http://papieratlas.de/index.php?article_id=66
http://www.essen.de/de/meldungen/pressemeldung_733119.html
(3a) ÖKOPROFIT®:
http://www.essen.de/de/Leben/umwelt/Oekoprofit.html
(3b) Biomethane cogeneration plant:
http://www.steag.com/steag_presse_detail+M5f643af9760.html
(4) Rainwater Future Agreement:
http://www.essen.de/de/Leben/umwelt/Wasser/Regenwasser_Kommunale_Projekte.html
http://www.essen.de/de/Leben/umwelt/Wasser/Regenwasser_Zukunftsvereinbarung.html
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(5) Active heat insulation:
http://www.zollverein.de/#/welterbe/architektur/sanaa-gebaeude
(6a) Wind power pilot plant:
http://www.rwe.com/web/cms/de/477012/rwe-innogy/technologien/neuetechnologien/mikrowind/daten-fakten/
(6b) DGNB: Bäcker Peter bakery
http://www.baecker-peter.de/neues/details/die-modernste-backstube-deutschlands-baeckerpeter-erhaelt-gold-zertifikat-der-dgnb/
(7) Ampacity project:
http://www.rwe.com/web/cms/mediablob/de/1892506/data/1891838/1/rwe-deutschlandag/energiewende/intelligente-netze/ampacity/publikationen/Vortrag.pdf
http://www.rwe.com/web/cms/de/1891838/rwe-deutschland-ag/energiewende/intelligentenetze/ampacity/publikationen/
(8) Wind heating:
http://www.energiewelt.de/web/cms/de/1127878/1777520/energieberatung/heizung/heizenmit-oekostrom-rwe-forschungsprojekt-windheizung-zeigt-neue-wege-auf/
(9) meotec:
http://www.meo-tec.de/
(10a) Promoting green qualifications:
http://www.bew.de/ueber-uns/bildungsstaette-essen.html
http://www.essen.de/de/Rathaus/Aemter/Ordner_67/Schule_Natur_im_Grugapark.html
http://www.hdt-essen.de/#{2}
http://www.grugapark.de/schule-natur.html
http://www.gwi-essen.de/
http://www.landwirtschaftskammer.de/gartenbau/fachschule/index.htm
http://www.landwirtschaftskammer.de/gartenbau/standorte/essen/index.htm
http://www.schule-der-zukunft.nrw.de/fileadmin/bin/Steckbriefe/Schuldatenbank_ab2009/kampagne/stb/stb_pa.php?art=pa&part=3&id=85
http://www.uni-due.de/zwu/
http://www.essen.de/de/Rathaus/Aemter/Ordner_10/ausbildung_1/praxisintegriertes_studium
_bauingenieurwesen.html
https://media.essen.de/media/wwwessende/aemter/10/ausbildung/Flyer_Bauingenieurwesen
.pdf
(10b) KUER business start-up competition
http://startbahn-ruhr.de/kuer-gruendungswettbewerb/
(11) Trade fair and congress events:
http://www.messe-essen.de
http://www.e-world-essen.com/aktuelles/
http://essenerenergieforum.de/
http://www.essenertagung.de/
http://www.e-mobil-kongress.de/home.html
http://www.geotexpo.com/de/geo_t_expo/index.html
http://www.hdt-essen.de/#{2}
http://www.acqua-alta.de/veranstaltung-hochwasserschutz/
(12) Environmentally friendly public procurement:
http://www.vergabe.nrw.de/wirtschaft/Nachhaltigkeit/Umweltschutz/index.html
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(13) buy smart:
http://www.buy-smart.info/gruene-beschaffung/gruene-beschaffung-uebersicht
(14) Fairtrade Towns:
http://www.fairtrade-towns.de/
http://www.essen.de/de/meldungen/pressemeldung_741511.html
http://ris.essen.de/index.do(Council document 0462/2012 "Fairtrade Town Essen / Millennium declaration")

http://ris.essen.de/document/MgyPhzIfuFYn8Rn6Me.LfxEfw8aq8Xi0MgyPe.EawAWn8Sq9Q
m4PcwCfuEUqAQm1Oi4Pg0KfsASvASi0Ok.Ke1CWsASv6Si1MnzMc1DcsASvBOn6MiyHc1
DcsHTs6Ri4MiyHczCWs9TsASi0Ok.Ke1CWGJ/Vorlage_0462-2012-1A.pdf
(15) Essener Konsens:
http://www.essen.de/de/Rathaus/Aemter/Ordner_0116/Essener_Konsens/EssenerKonsens.h
tml
(16) Essen: New ways to the water
http://www.essen.de/de/Rathaus/Aemter/Ordner_67/Neue_Wege_zum_Wasser.html
http://www.neuewegezumwasser.de/
(17) Essen Solar Association:
http://www.solargenossenschaft-essen.de/
(18) Solar land register:
http://esri.de/about/usergroups/ArcNRW/aknrw33_v5.pdf
(19) Aerial thermography:
http://www.essen.de/de/Rathaus/Aemter/Ordner_62/gebaeude_1.html
http://www.essen.de/de/meldungen/pressemeldung_781563.html
(20) Funding from foundations:
http://www.stiftung-mercator.de/energiewende-ruhrgebiet
http://www.uni-due.de/wasserbau/upw.php
(21) Lead market of resource efficiency (green sectors):
http://business.metropoleruhr.de/fileadmin/user_upload/wmr.de/tmp/Downloadsneu/Methodenteil_Wirtschaftsbericht_2012.pdf
p. 6-7
(22) Social security taxpayers: Internal accompanying document: GHE 2017 SVB-Daten - 343_163470_SvB_AO_WZ08_Grüne_Sektoren.xls
(23) Image:
Accompanying document: GHE 2017 – Grafik Ressourceneffizienz Ruhr (inserted into text)
(24) Motor vehicle licences 2011: Internal accompanying document: GHE 2017
(25) Charging stations for electric vehicles:
https://www.rwe-mobility.com/web/cms/de/1195202/emobility/rwe-ladesaeulenfinder/
http://e-tankstellen-finder.com/at/de/elektrotankstellen
http://de.chargemap.com/stadt/essen
(26) Ruhrauto-e:
http://www.ruhrautoe.de/
(27) Experiment zone for everyday electromobility:
http://www.unperfekthaus.de/city-nord/
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http://www.trailer-ruhr.de/city-nord-elektrisiert
http://www.umwelttisch.de/?p=824
(28) eBike:
http://www.neue-arbeit-essen.de/index.php?id=107
http://www.rwe.com/web/cms/de/494436/e-bikes-on-tour/ladestationen/
http://www.trollbrot.de/aktuelles/ladestation
(29) Natural gas vehicles:
http://www.derwesten.de/staedte/essen/1000-erdgasautos-fahren-durch-essenid7118483.html
(30) Essen environmental taxis:
http://www.gastip.de/News/22804/Essen-Erdgas-Taxis-haben-20-Millionen-Kilometerzurueckgelegt.html
(31a) North Rhine-Westphalia Climate Protection Law:
http://www.klimaschutz.nrw.de/klimaschutz-in-nrw/klimaschutzgesetz/
(31b) Climate Alliance:
http://www.klimabuendnis.org/
http://www.essen.de/de/Leben/umwelt/Klima/Integriertes_Energie_und_Klimakonzept.html
(32) ALTBAUNEU®:
http://www.alt-bau-neu.de/
http://www.alt-bau-neu.de/essen/
http://www.essen.de/de/Leben/umwelt/Energie/AltBauNeu.html
(33) European Energy and Climate Protection Municipality:
http://www.essen.de/de/meldungen/pressemeldung_542032.html
http://www.essen.de/de/Leben/umwelt/Energie/European_Energy_Award_Startseite.html
(34) Covenant of Mayors:
http://www.essen.de/de/meldungen/pressemeldung_611009.html
http://www.konventderbuergermeister.eu/index_de.html
http://ris.essen.de/document/MgyPhzIfuFYn8Rn6Me.LfxEfw8aq8Xi0MgyPe.EawAWn8Sq9Q
m4PcwCfuEUqAQm1Oi4Pg0KfsASvASi0Ok.Ke1CWsASv6Si1MjyGcCasASvBOn6MiyHczCWsFSq7Pl6MnzMc0Cfs9TsASi0Ok.Ke1CWGJ/Vorlage_1419-20106A.pdf
(35) Climate Initiative Essen:
http://klimainitiative-essen.blogspot.de/
(36) Energy-Efficient City competition:
https://www.wettbewerb-energieeffiziente-stadt.de/
(37) InnovationCity Ruhr:
HTTP://WWW.ICRUHR.DE/INDEX.PHP?ID=132
HTTP://WWW.ESSEN.DE/DE/MELDUNGEN/PRESSEMELDUNG_196289.HTML
(38) klima|werk|stadt|essen:
http://www.klimawerkstadtessen.de/startseite.html
(39) Climate campaign:
http://www.essen.de/de/Leben/unsere_stadt_unser_klima/Aktuell_2/Kampagnen_Start/DIR_
KampagnenStart.html
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(40) IECC:
http://media.essen.de/media/wwwessende/aemter/59/klima/IEKK_2009_02_03_Master.pdf
(41a) ExWoSt:
http://www.essen.de/de/Leben/umwelt/Klima/bundesmodellvorhaben_des_experimentellen_
wohnungs__und_staedtebaus__exwost_.html
(41b) Eurocities:
http://www.eurocities.eu/
http://ris.essen.de/document/MgyPhzIfuFYn8Rn6Me.LfxEfw8aq8Xi0MgyPe.EawAWn8Sq9Q
m4PcwCfuEUqAQm1Oi4Pg0KfsASvASi0Ok.Ke1CWsASv6Si1Ng0Pc1DcsASvBOn6MiyHdw
GfsHTs6Vi4Ng0PcxCas9TsASi0Ok.Ke1CWGJ/Vorlage_0906-2013-1A.pdf
(42) IECC balance report:
http://www.essen.de/de/Leben/umwelt/Klima/Integriertes_Energie_und_Klimakonzept.html
http://media.essen.de/media/wwwessende/aemter/59/klima/IEKK_Bilanzbericht_2012_intern
et.pdf
http://ris.essen.de/document/MgyPhzIfuFYn8Rn6Me.LfxEfw8aq8Xi0MgyPe.EawAWn8Sq9Q
m4PcwCfuEUqAQm1Oi4Pg0KfsASvASi0Ok.Ke1CWsASv6Si1NfMczCWsASvBOn6MiyHdvFcsDSm6Vi4MnzMc1Dcs9TsASi0Ok.Ke1CWGJ/Vorlage_19112012-1A.pdf
(42-a) CO2 balance:
http://ris.essen.de/document/MgyPhzIfuFYn8Rn6Me.LfxEfw8aq8Xi0MgyPe.EawAWn8Sq9Q
m4PcwCfuEUqAQm1Oi4Pg0KfsASvASi0Ok.Ke1CWsASv6Si1NfMcxCasASvBOn6MiyHdvFcsBSq6Si1MjyGduEbs9TsASi0Ok.Ke1CWGJ/Vorlage_16532012-6A.pdf
(42-b) Energy report:
http://ris.essen.de/document/MgyPhzIfuFYn8Rn6Me.LfxEfw8aq8Xi0MgyPe.EawAWn8Sq9Q
m4PcwCfuEUqAQm1Oi4Pg0KfsASvASi0Ok.Ke1CWsASv6Si1MmyPcxCasASvBOn6MiyHc0
CfsBSq6Vi4MiyHdwGfs9TsASi0Ok.Ke1CWGJ/Vorlage_1269-2011-6A.pdf
http://ris.essen.de/document/MgyPhzIfuFYn8Rn6Me.LfxEfw8aq8Xi0MgyPe.EawAWn8Sq9Q
m4PcwCfuAUrBOn6Re1MewEbuCav9Pq4Pn.PeIXw8aqBOn6Qm4PcwCfwCSm8Uk4OnyGcwCfsCSn7Qm9MgyPhuHcsCSn7Qm9NfMdvFcsHTs6Pj6QiyGe.EauHSmGJ/Energiebericht_2010.pdf
(43) STEP 2015+:
http://www.essen.de/de/Leben/planen__bauen_und_wohnen/planen/STEP2015_Phase_I/ST
EP2015_Oeffentlich.html
(44) Economic Stimulus Package II:
http://www.essen.de/de/meldungen/pressemeldung_692921.html
(45) Guidelines for energy-optimised urban planning:
http://www.essen.de/de/Leben/planen__bauen_und_wohnen/planen/Aktuelle_Stadtplanunge
n/Klimaschutz.html
(46) Climate protection community:
http://www.allbau.de/wir-ueber-uns/unternehmen/dilldorfer-hoehe-klimaschutzsiedlung.html
http://www.100-klimaschutzsiedlungen.de/
(47) Biomass heating plant:
http://www.evv-online.de/geschaeftsfelder/waermeverkauf/biomasse-als-energiequelle.html
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(48) metropolradruhr:
http://nextbike.net/mr/index.php?id=standorte-ruhr&L=
(49) Sustainable woodland management:
http://www.essen.de/de/Rathaus/Aemter/Ordner_67/Waldpflege.html
(50) Climate Ambassador:
http://www.essen.de/de/Leben/umwelt/Klima/Klimabotschafter_in_Essen.html
http://media.essen.de/media/wwwessende/aemter/59/klima/Flyer_Klimabotschafter2011_ohn
e.pdf
(51) EWG:
www.ewg.de
(52) 18. World Hydrogen Energy Conference WHEC Essen 2010:
http://www.whec2010.com/
(53) Clean Air Plan:
http://www.essen.de/de/Leben/umwelt/Luft/Umweltzonen/LKW.html
https://media.essen.de/media/wwwessende/aemter/59/luft/Umweltzone_Essen_2008_2012.p
df
(54) Essen Environmental Award:
http://www.essen.de/de/Leben/umwelt/Umweltpreis.html
(55) Ruhr Idea and Cooperation Exchange:
http://www.essen.de/de/meldungen/pressemeldung_793433.html
http://www.kooperation-anpassung.de/pilotregionen/region-ruhr-essen.html
http://media.essen.de/media/wwwessende/aemter/59/klima/Steckbrief_Kooperationsboerse_
Region_Ruhr.pdf
(56) Climate Agency:
http://www.essen.de/de/meldungen/pressemeldung_800701.html
http://www.klimawerkstadtessen.de/sonstige-seiten/kontakt.html
(57) Essen.2030:
http://www.essen.de/de/Leben/essen_2030/essen2030_start.jsp
https://media.essen.de/media/wwwessende/aemter/0116/essen_1/Ausarbeitung_zum_Proje
ktstatus_vorlage_zum_20130717.pdf
(58a) Underground pumped-storage:
https://www.uni-due.de/geologie/forschung/upw.shtml
https://www.uni-due.de/wasserbau/upw.php
(58) Virtual battery:
http://www.aluinfo.de/index.php/gda-news-de/items/trimet-entwickelt-virtuellenstromspeicher.5010.html
http://www.trimet.de/14.html?&tx_ttnews[tt_news]=204&tx_ttnews[backPid]=13&cHash=7218
b6ffc14ea389226dc2824da7f9b2
http://www.metalleproklima.de/presse/tagesmeldung/bundesumweltminister-altmaier-zugast-beim-werkstoffspezialisten-trimet
(59) Municipal networks (selection):
http://www.staedtetag.de/
http://www.konventderbuergermeister.eu/index_de.html
http://www.energieagentur.nrw.de/
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http://www.efanrw.de/
http://www.umweltcluster-nrw.de/
(60) Emscher Conversion:
http://www.eglv.de/wasserportal/emscher-umbau.html
http://www.neuewegezumwasser.de/index.php?center=progra/emscherumbau.php&navi=na
vigation/programm.php&re=progra/navi_emscherumbau.php
(61) Idee Altendorf:
http://www.essen.de/de/meldungen/pressemeldung_787077.html
http://www.essen.de/de/Rathaus/Aemter/Ordner_68/idee_altendorf.html
https://media.essen.de/media/wwwessende/aemter/68/Flyer_IdEE_Altendorf.pdf
(62) "Nature School" environmental centre:
http://www.grugapark.de/schule-natur.html
http://www.essen.de/de/Rathaus/Aemter/Ordner_67/Schule_Natur_im_Grugapark.html
(63) Essen Energy-Saving Service:
http://www.essen.de/de/meldungen/pressemeldung_773393.html
http://www.energiesparservice-essen.de
https://media.essen.de/media/wwwessende/aemter/0107_1/EnergieSparService_2010.pdf
https://media.essen.de/media/wwwessende/aemter/0107_1/flyerenergiesparserviceessentue
rkisch.pdf
https://media.essen.de/media/wwwessende/aemter/0107_1/flyerenergiesparserviceessenrus
sisch.pdf
(64) Emscher Conversion: Investment in the Berne system in Essen
(65) Explanation Fig. 10.5
GERMAN
Elektromobilität in Essen
Umweltamt, Umweltplanung
M 1:30 000
Stand: 1.8.2013
S-Bahn-Station
DB Bahn
UBahn
EVAG Schiene
Rad-Ladestationen
PKW Ladestationen

ENGLISH
Electromobility in Essen
Environmental Office, environmental planning
Scale 1:30,000
Status: 1.8.2013
Local rail station
DB train
Metro
EVAG rail
Cycle charging station
Car charging stations

(66) Explanation Fig. 10.11
GERMAN
Windkraftanlagen
Verbraucher
Umspannwerk
Abfluss in die Oberflächengewässer
Aufbereitung des Grund- / Grubenwassers (GW)
Wärmetauscher
Thermalbad
Fernwärme
Speicherbecken
Fallrohr
Sümpfungspumpe zur Grundwassersenkung
Ansaugöffnung für GW-Senkung
Steigrohr
Turbine
Förderpumpe
1000 Meter Tiefe

ENGLISH
Wind turbines
Consumers
Transformer station
Drainage into surface waterways
Treatment of the ground / mining water
Heat exchanger
Thermal bath
District heating
Storage basin
Downspout
Sump pump for tapping groundwater
Suction opening for tapping groundwater
Riser pipe
Turbine
Conveying pump
1000 metres deep
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10 E. Good practice
ÖKOPROFIT®13 is about reducing costs through environmental protection in businesses:
resource-saving management not only protects the environment, but also reduces operating
costs for companies. This increases competitiveness and market opportunities for participating businesses (3a).
The successful conclusion of seven ÖKOPROFIT® projects within 10 years has allowed Essen to further consolidate its position in sustainable economy. A total of 81 businesses in
Essen, in all different sizes and industries, have received awards. Furthermore, Essen
has already seen 12 recertifications – sustainable evidence of the quality of the project!

Fig. 10.15: ÖKOPROFIT - Rainwater management at Harmuth Recycling GmbH

ÖKOPROFIT Essen – Results 2002-2012:
Reduction of energy consumption by 93.8 million kWh
Reduction of CO2 emissions by 39,000 tonnes of CO2
Waste reduction: 2,208 tonnes
Reduction of (clean) water consumption: 131,652 m³
Reduction of wastewater volume by at least the same value
Cost reduction of more than € 7.5 million per year
Fig. 10.16:ÖKOPROFIT results (source: City of Essen)

Through improvements in business management, ÖKOPROFIT® has contributed to securing
over 3,600 jobs in the participating businesses. In addition, the project generates economic
partnerships in the implementation of the measures, with economic effects particularly for
local trades: overall, ÖKOPROFIT® has thus far generated investments of approx. € 19
million.
The 8th ÖKOPROFIT® project, with 10 businesses, is expected to be completed next spring.
A further follow-up project will then start in 2015.
13

Ökoprofit can also be found in sections 1/2|3|4|5|6|7|8|9|10|11|12
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11. Energy efficiency
11A. Current situation
The total energy consumption in Essen fell from 17.2 TWh in 1990 to 13.8 TWh in 2011
(-19.8%) (Fig. 11.1) (1).
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Fig.11.1: Development of total energy use in Essen 1990 - 2011 (GWh), total energy, not
including upstream processes

This is distributed in roughly even parts between businesses, households (esp. space
heating) and transportation (Fig. 11.2) (1).

1

Fig. 11.2: Total energy consumption [GWh] of Essen in 2011 by sector (1)

While energy requirements for space heating have fallen in recent years, and particularly for
municipal buildings, consumption in the transportation sectors has remained constant. A
major part of this is the consistently high number of incoming commuters, at 140,000.
Structural change and efficiency programmes mean that businesses today consume
significantly less energy.
With upstream stages of energy production1, the primary energy consumption of the City fell
from 25.4 TWh in 1990 to just under 20 TWh in 2011 (-21.2%) (1). This trend is expected to
continue, so that primary energy reductions of 30% will be achieved by 2030.
Total energy consumption for space heating in residential and non-residential buildings is the
dominating consumption sector, at around 6.0 billion kWh (42%). With low rates of new
construction2, the renovation of existing buildings is of decisive importance. Of the various
obstacles to renovation in Essen, the landlord/tenant dilemma is of particular importance,
due to the very high proportion of rental housing. Particularly in the structurally weak district
of North Essen, owners are seldom able to raise basic rent levels. Almost 50% of space
heating requirements are covered by gas, increasingly followed by district heating and to a
declining extent by off-peak storage heating. At the end of 2012, there were still over 55,000
off-peak storage heating systems present, which required 325 GWh of electricity in 2012 (2).
In 2013, the approx. 1,200 properties owned by the City consumed 165 GWh for heating,
corresponding to around 3% of energy used for space heating (3). Through a combination of
various measures3, the weather-adjusted demand for energy has been reduced by over 18%
in the last ten years, from 267 GWh in 2003 to 218 GWh, better than average for the city

1

Life Cycle Assessment / the LCA approach
in the last 20 years, between 200 and 500 buildings per year
3
cf. section 11B
2

2

(Fig. 11.3 left). Heating energy consumption fell disproportionately by 22% (Fig. 11.3 right)
and in 2013 amounted to 110 (kWh/m2)4.

Fig.: 11.3: a) energy costs and weather-adjusted total energy consumption b) costs and weather-adjusted
heating energy consumption of City of Essen municipal real estate

On municipal roofs, 27 solar power systems have already been installed, with a capacity of
748 kWp, 20 of them civil solar power systems5; further roofs are available. Wood pellets,
solar-thermal energy, local heating from biomass and cogeneration are used to cover the
heat requirements of municipal properties. Power consumed is covered 100% from
regenerative sources (4).
The municipal housing association Allbau performed energy-efficient modernisations on
1,900 residential units between 2010 and 2014, spending € 64 million. The renovation
quotient of 3% of residential space p.a. is still being maintained. The average heat
consumption has been reduced by 20% since 2003 (Fig. 11.4, left). Over 200 residential
units are supplied with solar-thermal and geothermal energy.
The number of off-peak storage heating systems operated by Allbau has been halved since
2003; by 2020, it is planned to halve this number again (Fig. 11.4, right).

4

2

These changes in energy consumption cannot be provided in [kWh/(m *a)], because the units of measurement
are not uniform
5
Civil solar power systems can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12

3

Fig.: 11.4: a) changes in average heat consumption and b) changes in inventory of off-peak storage heating
systems of the municipal housing association Allbau AG

In addition to increasing energy savings and energy efficiency, the expansion of renewable
energies and cogeneration is also a central component of the climate protection strategy of
the City of Essen, under the aegis of klima|werk|stadt|essen6 (5).
In 2013, of Essen's total electricity consumption of 3,042 GWh, 13.7% was generated locally
from renewable energies (70.0 GWh) and cogeneration (346.2 GWh) (2).
The number of photovoltaic systems increased to over 1,400. In terms of electricity
generation from renewable energies, hydroelectric power dominates at currently 75%
(Fig. 11.5) (6 and 7).

Fig.: 11.5: Changes in systems for electricity generation from renewable energies in Essen,
a) installed capacity, b) electricity generation in 2013 (5.6)

In the heating sector, the main relevant renewable energies are the utilisation of waste7 and
biomass. Solar-thermal and geothermal energy developed most dynamically. Today there
are over 700 geothermal downhole heat exchangers in the municipal area (2).
6

klima|werk|stadt|essen can also be found in sections 1/|2|3|4|5|6|7|8|9|10|11|12
Heat recovery from waste at the Karnap waste incineration plant constitutes a heat supply from renewable
energies in the meaning of
the German Renewable Energy and Heat Law (EEWärmeG)

7

4

The output generated by solar collectors has almost doubled within five years (2005: 22,411
MWh, 2010: 37,673 MWh) (8).
Essen also has a high-performance district heating network with over 90% cogeneration8.
Through the replacement of gas lamps and 18,000 L12 lamps with high-pressure sodium
lamps, electricity consumption has been reduced over the last five years by around 15 million
kWh (9). New lamps are built using LEDs. The huge light pictures of Essen Light Weeks
have been generated since 2008 using 650,000 LEDs. This saves energy, and acts as a
multiplier for this technology. In the Gruga Park, 280 lamps have been converted to use LED
technology.

11 B. Results achieved in the past
Essen has clear targets, energy and climate plans, and climate protection management
systems (e.g. European Energy Award).
Building modernisation for the whole city
Increasing efficiency is at the heart of the climate protection strategy (10). There is great
potential in the buildings sector. Essen is therefore committed in a wide variety of ways:
•

with a range of consulting and services at the Essen Climate Agency9, together with
the network of energy experts provided by local businesses, which support building
owners in all phases of the renovation process, from initial analysis, through planning,
financing, involving tenants, and performing the renovation (11).

•

by including energy-efficient aspects in municipal funding and modernisation
programmes (courtyard and facade programme) (12),

•

through close cooperation with our municipal housing association, Allbau AG, which
performs energy renovations on 3% of the residential area each year,

•

by setting energy efficiency standards (guidelines for energy-optimised urban
planning10(13)) for building development plans, during sale or leasing of municipal
properties,

•

by building entire housing developments in passive house standard (climate
protection community, Figure 11.6 above) or

•

through supplying new built-up areas with energy-efficient local heat networks
(Figure 11.6 bottom).

8

The Essen-Karnap waste incineration plant is the most important heat supplier, providing over 76% of district
heat supplied in 2011,
District heat supplying almost 20% of heating requirements
9
Essen Climate Agency can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
10
Guidelines for energy-optimised urban planning can also be found in sections 1B |2|3|4|5|6|7|8|9|10|11B|12B
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Fig. 11.6: Energy-optimised house-building, with innovative local heat networks in Essen: Dilldorfer Höhe
and Seebogen-Kupferdreh climate protection community (bottom right) (Source: City of Essen)

Municipal building inventory
In relation to new construction work, Essen's objective is to build schools and child day-care
facilities to passive house standard, which has already been achieved in the Überruhr
grammar school and in the "House of Learning" in Essen-Haarzopf, where the functionalities
of its different uses as a primary school and an all-day open child day-care facility have been
taken into consideration (Fig.11.7).

6

Fig.11.7: Passive house construction Überruhr Gymnasium in Essen and House of Learning in Essen Haarzopf,
(source: City of Essen)

The task for the municipal real estate is to achieve the greatest savings effects possible while
ensuring cost effectiveness. The objective is to achieve a renovation quotient of 2.5%-3%.
The annual cost allocation required for this is around € 17.5 million11. When taking into
consideration corresponding total renovations, this comes to a requirement of € 50 million
per year over 40 years. This is currently contrasted by an actual annual budget of approx. €
13.4 million (14). One of the most urgent tasks therefore consists in generating
corresponding investment funds.
The use of Federal Government funding ("Economic Stimulus Package II") allowed the
performance of coordinated measures (15): A total of 63 schools, child day-care facilities and
fire stations, and a further 37 buildings owned by the city, were renovated with regard to
energy efficiency at a cost of € 51.8 million. The sporting and swimming facilities in Essen
were refurbished with an investment volume of € 12.4 million.
Within the framework of the Investment Pact (Federal Government/States/Municipalities) for
the energy refurbishment of social infrastructure, € 4.98 million was spent on the energyefficient renovation of three schools, of which € 3.3 million came from subsidies12 (16) (heat
savings around 65%).
The City of Essen utilises renewable energy from biomass, geothermal, solar and
cogeneration for municipal buildings wherever possible, which is particularly apparent in the
above-average share of district heating in heating energy consumption, at over 30%.
The City of Essen utilises contracting as an innovative financing model. The refrigeration
system of the Town Hall13 is operated through a cooling energy contract. The energy
consumption has been reduced by over 50% (17).

11

2

At estimated average costs of € 466/m and an area to be renovated of 37,500 m
Laurentius School, Traugott-Weise School, School in Bergmannsfeld
13
largest town hall in Germany, 80,000 m² gross floor area, built 1979
12

7
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Initiatives in businesses and the population
Local businesses are also setting new standards for energy efficiency. The construction of
the new Bäcker Peter bakery became the first production facility to be awarded a gold
certificate by the DGNB. The Climate Alliance awarded the Climate Star not only for the
building technology14, but also for the innovative production technology, such as the
compression refrigeration system, with 45% energy savings and twice the cooling surface
(Fig. 11.8).

Fig.11.8 Newly built Bäcker Peter bakery in DGNB Gold Standard (source: Jens Willebrand Photography)

The new ThyssenKrupp headquarters received the Gold Certificate from the "Deutsche
Gesellschaft für Nachhaltiges Bauen" (German Sustainable Building Council) (Fig. 11.9).

14

Recyclable, frame construction, wooden roof and wall structures in passive house standard, process waste
heat recovery, annual energy requirements for heating approx. 31 kWh/m²/year, PV systems 335.16 kWp for
charging the emission-free delivery fleet for sales outlets, the first complete use of LED lamps in a bakery hall,
highly sensitive daylight-specific control system can be adjusted from 1 to 100%

8

Fig. 11.9 ThyssenKrupp headquarters (source: ThyssenKrupp AG)

Essen-based companies help save energy in food logistics. The deep-freeze high-bay
storage facility of LSE Borgmann is operated with state-of-the-art trigeneration, and
Frigoblock and Beilharz are certified energy efficiency specialists in transportation cooling
technology.
For the companies in the city, ÖKOPROFIT®15 has supplied a proven advisory tool for over
10 years. Thus far, 91 companies have saved 40,000 tonnes of CO2 and almost 94 GWh of
energy per year (18). The new network of businesses and the environment makes the
commitment of Essen's businesses to climate protection visible, and ensures direct
exchange of practical experience.
Significant climate protection advantages have been achieved through the Conversion of the
Emscher system16 (19). The operating facilities have been able to substantially increase
internal energy generation through optimisation of their process technology and the use of
cosubstrates, reducing total energy consumption and utilising the available residual materials
as raw materials and energy.
In addition, methane production has been reduced to a fraction of former levels. The
conversion of the Essen/Bottrop wastewater treatment plant into a hybrid power plant
through numerous individual measures is exemplary here17. Over 60% of energy
consumption is currently covered by regenerative generation. By 2018, energy generation
should exceed demand.
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ÖKOPROFIT® can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
Conversion of the Emscher system can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Construction of new sludge-fired furnace (18 MW), new turbine (+0.7 MWel), thermo-solar sewage sludge
drying system,
Repowering biomethane cogeneration plant (+1.24 MW), hydroelectric power, wind turbine
16
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Fig.: 11.10 Development of Emscher wastewater treatment plant Essen/Bottrop into Emscher hybridpower plant

With the Energy Map, the Emschergenossenschaft also makes an important contribution to
regional wastewater heat recovery18 (20).
The biomass heating plant in the Gruga Park (investment total € 4.4 million) utilises the
energy from its own garden waste to supply all 17 buildings via a 3,300 metre long local heat
network. In 2013, the municipal operation STEAG Fernwärme AG retrofitted one of the four
boilers at the Rüttenscheid heating plant to become a biomethane-fired cogeneration plant
(4.4 MW el).
Using district heating allows energy-efficient trigeneration operations: STEAG AG installed a
compact system with an absorption refrigeration capacity of 50 kW.19
For over 30,000 low-income households, the Essen EnergieSparService (Energy-Saving
Service)20 offers free energy advisory services. As part of the subsidised employment
scheme, persons are trained to act as energy advisers.
These households are visited by 30 energy advisors, who identify energy-saving potential,
and in addition to the advisory services are able to install energy-saving articles (e.g. energysaving lamps) (21).
For the sustainable procurement of goods and services, the City takes their service lives into
consideration, thus contributing to reducing energy and resource requirements. City-wide
controlling utilises the CO2 balance calculations of the Umweltamt (Environmental Office)
(22).
18

Wastewater heat recovery can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
at the premises of WSG Wärmezähler-Service GmbH, a joint venture company operated by STEAG FW and
SW Dinslaken
20
Essen EnergieSparService can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
19
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11 C. Future plans
With the Integrated Energy and Climate Concept (IECC) (10), the City utilises the aegis of
klima|werk|stadt|essen21 to integrate climate protection, energy efficiency and climate
adaptation, as contributions to sustainable urban development, and has committed to climate
protection and energy targets (Fig. 11.11 and 11.12).

The commitments of the City of Essen:
Targets of the Climate Alliance:
-Reduction of CO2 emissions by 10% every 5 years,
-Halving per-capita emissions by 2030 at the latest (base year 1990),
-Protection of tropical rainforests and commitment not to use tropical timber
The targets of the Covenant of Mayors and of the EU
-As signatory to the "Covenant of Mayors", Essen undertakes to exceed the "20/20/20 by 2020" target
of the European Union.
-Essen voluntarily accepts the target of the Energy Efficiency Directive, to achieve a renovation
quotient of 2.5-3% for public buildings, which applies to central governments.
- Consideration of energy efficiency factors in public purchasing
- With its target of all new public buildings being built in passive house standard, Essen exceeds the
requirements of the Buildings Directive
Targets of the Federal Government
Essen accepts the German climate targets for the
-Reduction of CO2 emissions (base year 1990) by 40% by 2020, 55% by 2030, 70% by 2040 and
95% by 2050, and
-Primary energy savings of -20% by 2020 and -50% by 2050 (base year 1990), and adds to these the
target of -30% by 2030.
Targets of the State Government (Climate Protection Law of North Rhine-Westphalia dated
23 January 2013 / first in Germany)
-The Climate Protection Law makes climate protection a statutory task (preparation of climate plans)
-Essen wishes to exceed the state-level target: CO2 savings of 25% by 2020 (base year 1990)
-Essen accepts the target of a 25% proportion of electricity cogeneration by 2020
Fig.: 11.11 The climate protection targets of the City of Essen (5)
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klima|werk|stadt|essen can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Fig.: 11.12: CO2 emissions and CO2 reduction target of the City of Essen

The potential for generating electricity from wind energy (<8 MW) (23) is extremely limited
due to the high urban density, and the potential for biomass is also limited.

The potential for solar energy is comparatively high. With today's technology, the 1,300 MWp
of potential capacity could generate approx. 1,000 GWh/a of electricity (24). This
corresponds to one third of current electricity consumption. Essen wants to make the
greatest possible use of this potential (88% or 880 GWh/a) (Fig. 11.10)22.

22

The EU targets for energy efficiency are defined in terms of improvements relative to a projection, and are
therefore not directly transferable to Essen. As a result of the comparatively low potential for renewable energies,
Essen wishes to achieve higher than average energy savings, so as to exceed the EU energy
efficiency targets.
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Fig.: 11.13: Development of electricity generation from renewable energies within the Essen municipal area

In terms of biomass use, Essen will subsidise technologies and concepts that utilise waste
and residual materials, such as food and wood waste, initially for their material properties,
and then for conversion into energy (cascade effect). After minimising loss of foodstuffs after
the harvest, and other food losses, remaining food waste is collected for anaerobic
fermentation.

Fig.: 11.14: Value recovery from food waste for electricity generation and heat supply via a local heat network in
Essen-Kettwig by Im Brahm Recycling GmbH

In the expansion of renewable energies, special importance is attached to cooperation within
the Ruhr Metropolis. Due to the differing locational requirements for the use of renewable
energies, the overall objectives can only be achieved through regional concepts and intermunicipal partnership projects. The heating supply system is being developed regionally.
With the planned consolidation of the Lower Rhine and Ruhr district heating networks, new
heat sources will be available to the network, such as waste incineration plants, gas and
steam power plants, waste heat from industrial plants, and heat from biogas cogeneration.
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At 4,375 GWh, the economic potential for district heating and individual property
cogeneration plants in Essen (assuming a connection rate of 90%) corresponds to 70% of
the current heating requirements (25). The expansion of cogeneration is therefore a central
strategic element for the heat supply system (including through the use of regeneratively
generated methane). By 2020, the proportion of electricity from cogeneration should rise to
20%. This also applies at state level. Potential will therefore be realised with the assistance
of the State.
The City of Essen will only be able to achieve entirely regenerative supplies by importing
electricity from renewable sources in the region. In addition to increasing production from
renewable energies, the volume of purchased electricity is also a decisive factor. The City is
a role model here, purchasing 100% of its electricity from certified renewable energies (4),
and provides information through electricity changeover campaigns.
The city is currently drafting an Energy Utilisation Plan23 (EUP). This will help to consistently
make full use of the potential of cogeneration, district and local heat networks, waste heat
recovery, and renewable energies. The basis for this is a data survey regarding energy
consumption, based on data from energy suppliers and the aerial thermography of the entire
municipal area (27). The key points of the EUP action plans will be as follows:
•

Renovation roadmaps for individual buildings and city districts

•

Expansion of cogeneration (district heating, local heat network, mini and micro
biomethane cogeneration plants, virtual power plants)

•

Substitution of fossil proportion of district heat supply with regenerative energy
sources

•

Replacement of off-peak storage heating systems in apartment buildings by 2030

•

Consistent waste heat recovery

•

Selective use of heat from pit water

•

Use of solar process heat

•

Exploiting the trigeneration potential.

The range of information and advisory services provided to the public by the Climate
Agency24 is consistently being expanded. Energy-efficient modernisation of buildings and
districts, and potential for renewable energies and existing constellations of stakeholders, are
considered together in order to derive holistic renovation strategies. The high number of
stakeholders is a central obstacle to the district solutions that are frequently favoured from a
planning perspective. The Climate Agency will activate and coordinate the stakeholders
locally, in terms of both investors and customers.
Public buildings in particular need to live up to their role model function, and achieve an
average of 3% energy savings per year. The minimum standard for new buildings, including
in the municipal housing association, is "passive house standard". The remaining heating
requirements should be covered using renewable fuels, where district heating is not feasible.
23
24

Energy Utilisation Plan can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
Essen Climate Agency can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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The energy-efficient renovation of the city, the improvement of environmental transport
options (including car sharing), energy advisory services, climate-friendly purchasing, energy
efficiency in industry and business – we will continue to promote all of this in the
klima|werk|stadt|essen aegis, together with the Stadtwerke Essen, the transportation
company Via, the municipal housing association Allbau AG, the citizenry, companies and
organisations.
The energy transition in Essen will ultimately be decided by the philosophy and the culture
with which we use, share and save energy. A regional climate culture characteristic for the
Ruhr Metropolis is to be developed in the city.
Under the aegis of klima|werk|stadt|essen25, this new climate culture will become the
framework and the basis for living and acting in a more climate-conscious manner, producing
energy savings, use of regenerative fuels, resource-efficient business models, and climateefficient conduct.
Essen relies here on reference to the city district level, placing local quality of life at the
centre of considerations, and promotes commitment to the local area (26). Urban renewal
projects such as Altendorf (Niederfeld Lake)26 demonstrate this by taking into consideration
sustainability aspects such as the environment, climate, social factors and community life
(27).
The development of sustainable lifestyles can be found exemplified in the transition-town
movement. A central theme of the activities in Essen, in this context, is food. The trend
towards regional, seasonal foods can be experienced through urban gardening in the
community gardens (28).

Fig.: 11.15 Urban gardening in the multicultural community garden
25
26

klima|werk|stadt|essen can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
Lake Niederfeld can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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The city as a system working towards reducing total energy consumption by optimising
transportation and communication routes, industrial approaches and import and export
chains, is being studied by the University of Duisburg-Essen in its specialised profile on
"Urban Systems"27" (29). The aim is to develop holistic solutions. Within their fields of
competency, 70 scientists from 11 faculties are cooperating on the "Urban Systems" project,
in changing interdisciplinary combinations.
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11 E. Good practice

Haarzopf House of Learning

Essen builds municipal buildings in passive house standard. The Haarzopf House of
Learning was completed in 2014 at a cost of € 9.25 million to replace two existing primary
schools, and is a role model for the future. The triple glazing and special insulation of the
facade and roof minimise energy requirements. Climate adaptation is demonstrated in
exemplary manner by the green planting of the roof, and the different functionalities are
guaranteed: as a primary school, open all-day school, and child day-care facility. The open
atrium with sun protection, as an area for assemblies, breaks and mealtimes, combines
climate protection and climate adaptation requirements.

Fig. 11.16: Combined kindergarten, primary school and open all-day school in passive house standard:
the Haarzopf House of Learning
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Setting up a biomethane cogeneration plant in Essen city centre

Fig. 11.17: Installation of cogeneration plant (source: STEAG AG)

In 2013, a cogeneration plant operated 100% with biomethane was installed in the existing
Essen-Rüttenscheid heating plant of the municipal operator STEAG Fernwärme GmbH
(electrical output: 4.4 MWel / 4.1 MW th, CO2 saving approx. 25000 tpa), and its waste heat
integrated into the existing district heating generation and distribution network (high
temperature network, 180°C). The Essen-Rüttenscheid combined heat and power plant
supplies a number of facilities with heating and electricity, and in particular two hospitals.
STEAG Fernwärme GmbH advertises the product "Natural Heat", district heating28 from
renewable energies, with radio spots, posters and the website "Klimakavaliere.de".
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District heating can also be found in sections 1/2|3|4|5|6|7|8|9|10|11|12

19

Section 12: Integrated environmental management system
12 A. Current situation
1. Vision, strategy
Essen's vision of the future is one of a prosperous, economically sustainable
major city, which is resistant to climate change, and which offers its population
opportunities to develop in a healthy environment. Essen promotes green
infrastructure with high water quality and parks with high recreational value,
innovative and environmentally friendly businesses1 (Green Economy),
integrative education and sustainable mobility concepts.
Essen has already come a long way down the road away from air pollution to
spa resort climate in some areas, and away from roaring noise to peaceful living
spaces. As a result of the illnesses caused by the bad air, Germany's first
environmental initiative was created in 1962 [1], initiated by doctors from Essen
[2], [3] Strategies, guidelines and visions have developed on the path to a
resilient city (see timeline).
In the last decade, the strategies have been made more specific, particularly by
the corporate objective of environmental protection, with its 10 strategic targets
[4], the urban development process "Essen urban development perspectives
2015+" (STEP 2015+)2 [5], and the Integrated Energy and Climate Concept
(IECC) [6].
The harmonisation of culture and environment in the Capital of Culture 2010 [7]
is continued by the Federal Government research project "Climate Initiative
Essen – Living in a new cultural climate"3 [8] Since 2010, the Ruhr Metropolis
has been developing regional environmental quality targets, with the intention of
applying for recognition as European Green Capital [9] On the basis of these, a
regional contract is currently being drawn up between cities, administrative
districts, and the RVR.
The flagship project for networked, sustainable activities is the programme
"Open space creates city space – ESSEN.New ways to the water"4 [10] This
aims at the development of open space structures and climate adaptation, and
is simultaneously a development programme for the long-term unemployed.
The International Building Exhibition at Emscher Park (1989 – 1999) and the
conversion of the Emscher5 from an open sewer system into a renaturalised
water body (by 2020) are further examples of regional cooperation.
The entry in the competition "InnovationCity Ruhr" [11] aimed to halve the CO2
emissions of a typical Ruhr area pilot district with a population of over 60,000.
Essen was recognised as a "finalist" by the Initiativkreis Ruhr (Ruhr Initiative
Group) [12] .
1

Green Economy can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
STEP 2015+ can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
3
Climate Initiative Essen, Climate Agency and klima|werk|stadt|essen can also be found in sections
1|2|3|4|5|6|7|8|9|10|11|12
4
ESSEN.New ways to the water can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
5
Emscher conversion can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
2
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The strategy process Essen.20306 [13] integrates all municipal management
systems and ensures central control. It supports targets 6-8 of the 7th Environmental Action Programme (EAP).
All visions, strategies and implementation programmes are supported by
resolutions of the Council, and financed with municipal funds and subsidy
programmes (EU, State, Federal Government). [14]
2. Administration, monitoring and evaluation:
An example for the participation and involvement of the public is the "Runder
Tisch Essener Umweltverbände und Umweltinitiativen" (RUTE; Round Table of
Essen Environmental Associations and Initiatives) ([15]), which brings initiatives
against pollution together with environmental associations such as Nature and
Biodiversity Conservation Union, Friends of the Earth Germany, Greenpeace
and the German Cyclists Association.
Essen also participates in the regional "Mobilität~Werk~Stadt" union7 [16] an
initiative composed of interested members of the public, politicians, associations
and administration bodies, and which develops strategy proposals for
environmentally friendly mobility in the Ruhr Area.
The exemplary online tool for the Noise Action Plan is described in section 6.
[17]
The strategy process "Essen.2030" also utilises various options for involving the
public. [18]
Since 1997, Essen has bundled environmental matters in a department that
combines efficient preventive and executive authorities.
Alongside the hierarchical structure [19], task-oriented project structures are
utilised (see: klima|werk|stadt|essen [20, 21]).
The University of Duisburg-Essen, the House of Technology [23] and the
Training Centre for Waste Disposal and Water Resource Management (BEW)
[24] are top-class education and training facilities for environmental protection,
and are supplemented by EU-recognised Studieninstitut Essen training centre,
[25] which teaches competencies relating to the environment, administration and
European law [26], [27].
All energy, climate protection and adaptation measures taken by the
administration, group subsidiaries and the urban community are controlled under
the aegis of klima|werk|stadt|essen (Figure 12.1). Head of the overall project:
Lord Mayor.
Controlling tools for the continuous improvement process are CO2 monitoring,
[28] European Energy Award (eea) audits, the Sustainable Energy Action Plan
(SEAP) of the Covenant of Mayors, and the annual IECC balance report [29]8.
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Essen.2030 strategy can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
Mobility can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
8
CO2 monitoring, eea, SEAP, CoM and IECC can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Monitoring measures on the basis of environmental authorities are
documented, and made available to European authorities and the public. The
multiple-media environmental inspection is performed in accordance with the
"Industrial Emissions Directive".
3. Management
Essen
•

has been a pioneer since 1982 in the purchasing of environmentally
friendly products (e.g. 2011: in-house seminar "Buy Smart - Green
Procurement")

•

is a Fairtrade Town.

•

boycotts products made with exploitative child labour.
The Town Hall restaurant buys Fairtrade products wherever possible. [30]
Flagship projects:
Fairtrade Rainbow School [31] and FaireKITA St. Suitbert child daycare
[32]

•

Multiple winner in the competition "Most Recycled-Paper-Friendly City in
Germany". [33]

•

buys vehicles with natural gas engines

KAKTUS9(Municipal Action Programme for the Environment and Sport) is a key
project for the cooperation of the Environmental and Sport Authority with the
Essen Sports Association and Grün & Gruga [34], [35]
Environmentally friendly sporting activities are promoted; conflicts between
environmental protection, nature conservation, horticulture, forestry and
sportspersons are resolved.
In order to help companies reduce their energy and resource consumption,
ÖKOPROFIT® 10 [36] was introduced 12 years ago.
Thus far, 91 companies have saved 39,000 tonnes of CO2 and 94 GWh of energy
per year. City organisations and companies have saved over € 1 million per year.

9

KAKTUS = Kommunales Aktionsprogramm Umwelt und Sport (municipal action programme for environment
and sport)
10
ÖKOPROFIT can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Fig. 12.1: Organisational structure of klima|werk|stadt|essen (source: City of Essen)

With the introduction of environmental management, Essen is consistently pursuing this
path.
Given the polycentric structure of the Ruhr Metropolis, the Siedlungsverband Ruhrgebiet
(Ruhr Metropolis Municipal Association) was founded in 1920, which has been fulfilling
marketing and regional planning tasks through partnership, under the name
Regionalverband Ruhr (RVR) [37] since 2004.
The Emschergenossenschaft [38] (since 1899) and Ruhrverband [39] (since 1913) are
organisations the City of Essen has long been cooperating.
As part of the "Ruhr Municipal Region 2030" alliance, Essen played a leading role in the
development of the Regional Land Use Plan [40], which is today the central control tool in
matters of land use planning. Essen cooperates with the German Meteorological Service on
climate change issues.
The Institute of Cultural Science (KWI) and the University of Duisburg-Essen (with the
interdisciplinary focus on "urban systems") are part of the "Science Action Plan" for
strengthening the Green Economy, directly supporting targets 2 and 5 of the 7th EAP.
Together with the City, they are committed to developing strategies for using space, and
together with the Climate Agency they are working to establish a new climate culture.
As a member of the Climate Alliance, Essen uses the European CO2 monitoring tool
ECORegion.
Essen is represented at the Covenant of Mayors by the Lord Mayor; membership of
MayorsAdapt is also planned soon.
In EUROCITIES, Essen participates in forums and working groups.
The membership of ICLEI is an example of well functioning regional cooperation.
RVR represents 53 member cities here.
In 2013, the Europe Direct Office was opened (State recognition as Active Municipality in
Europe [41] The opening ceremony was an example of successful communication, with
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international school children entering into intensive dialogue with the city administration,
and with local, national, and European politicians.
The City of Essen, Essen-based initiatives and businesses, have thus far participated in
172 EU projects. [42] [43]
Essen is located in one of the largest urban agglomerations in Europe; this means very high
traffic volumes, together with the associated pollution.
Coal and steel defined the face of the city and region for a long period. After these
industries declined in importance, the process of structural change led to a services and
energy sector. The past has nevertheless left its mark in the form of disused industrial land
and soil contamination problems, together with very heterogeneous and socioeconomically
varied district areas.
12 B. Implementation
Essen is a "blueprint" for European cities that can achieve great things under tight
budget conditions. The efficient application of European funding has made the
"Green Revolution" possible in Essen, and we can impressively demonstrate this to the
visitors in 2017.
The city administration is organised as a corporation.
The administrative management board consists of the Lord Mayor and the management
boards of selected departments, selected by the Council; subordinate to them are the
management of the technical departments and facilities.
Business distribution plan of the administrative management board of the City of Essen
Allocation of technical departments, municipal undertakings and institutes as from June 2014
Department 1A
Department of
the Lord Mayor
Lord Mayor
Mr Paß
1st
representative
Mr Best
2nd
representative
Mr Bomheuer

Lord Mayor
Office
Technical
departments
01-11
Equality Rights
01-15
Press and
Communication
Office

Department 1B
Human
Resources,
Organisation,
Public Order,
Fire Brigade
Deputy
Mr Kromberg
1st
representative
Mr Paß for the
departments
10, 11
Mr Klieve for
the
departments
01-05, 01-06,
32, 37, ESH
2nd
representative
Ms Raskob
Department
office 1B
Technical
departments
01-05
Occupational
Safety in Essen
01-06
Business
Consultation
Office

Department 2
Finances

Department 4
Culture,
Integration
and Sport

Department 5
Young People,
Education,
Social Affairs

Deputy
Mr Bomheuer
1st
representative
Mr Renzel
2nd
representative
Mr Best

Deputy
Mr Renzel
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representative
Mr Bomheuer
2nd
representative
Mr Kromberg

Department
office 2
Technical
departments

Department
office 4
Technical
departments

Department
office 5
Technical
departments

Department
office 6A
Technical
departments

Department
office 6B
Technical
departments

02-01
Waste
Management /
Fee
Management

04-01
Intercultural
orientation /
Essen
Municipal
Integration
Centre

40
School

06-01
Local Public
Transport
System
Management

61
Office for
Urban
Planning and
Construction
Regulations

City treasurer
Mr Klieve
1st
representative
Mr Kromberg
2nd
representative
Mr Renzel

02-02
Interest
Management

5

50
Office for Social
Affairs and
Accommodation

Department
6A
Environment
and
Construction
Deputy
Ms Raskob
1st
representative
Mr Best
2nd
representative
Mr Klieve

59
Environmental
Office

Department
6B
Planning
City manager
Mr Best
1st
representative
Ms Raskob
2nd
representative
Mr Bomheuer

01-16
Urban
Development
Office
12
Office for
Statistics, Urban
Research and
Elections
14
Auditing Office
15
Office for
Council Matters
and
Representation

10
Organisation
and Human
Resources
Management
11
Central Service
Office
32
Regulatory
Office
37
Fire Brigade

20
City Treasury

41
Culture Office

51
Youth Office

21
Financial
Accounting
and City Tax
Office

41-2
Borbeck
Palace
Cultural Office

53
Health Office

41-3
Municipal
Archive –
House of
Essen's
History
41-4
Old
Synagogue –
House of
Jewish Culture

30
Legal Office

56
Job Centre
Essen

59-6
Veterinary and
Food
Monitoring
Office
60
Real Estate
Industry of the
City of Essen
66
Office for
Road and
Traffic
69
Water
Management

61-8
Institute for
Monument
Conservation
and
Maintenance
62
Office of GeoInformation,
Surveying and
Land Registry
68
Office for
Urban
Renewal and
Land
Management

42
Municipal
Library

33
Residential
Registry Office

43 Adult
Education
Centre
44
Folkwang
Music School
45
Museums of
the City of
Essen
Municipal
undertaking

Municipal
undertaking

Municipal
undertaking

Essen System
House

Essen
Sporting and
Swimming
Facilities

Green and
GRUGA
Essen

Fig. 12.2: Business distribution plan of the administrative management board of the City of Essen
(source: City of Essen)

Municipal affiliated companies also perform a wide range of tasks in the environmental
sector, [44] and are incorporated into the implementation of environmental strategies
through klima|werk|stadt|essen.
The Council [45] has set up a committee for matters relating to environmental and
consumer protection.
Controlling the decision-making process is the responsibility of the Lord Mayor.
The ecological visions are pursued together with the departments of "Environment and
Construction" and "Planning" and the affiliated companies.
The annual budget of the City of Essen for 2015 / 2016 is around € 2.7 billion.
The city administration, municipal facilities and affiliated companies invest large sums in
environmental protection measures.
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The following Figure 12.3 gives an overview of important projects:

Environmental sectors

Activity
Start
End

Climate protection / adaptation to climate
change / sustainable urban development
Climate protection measure subsidy project
Funds for Climate Agency (Essen Climate Initiative project)

Total costs in million €
2008 - 2012
2013 - 2017

2010

2013

2.25

0.75

2011

2016

1.67

3.33

2009

2011

64.4

Remarks

Subsidy from the Federal Ministry of the
Environment for climate protection measures
Project partners: City of Essen, University of
Duisburg-Essen, municipal companies
For details, see closing report "ESP II - Future

"Economic Stimulus Package II"
(energy-efficient building renova-

investments"

tion)
Currently being planned: starting in 2015,

Energy-efficient renovation and construc-

construction of one new primary school per

tion of new schools/kindergartens/sports

year with the highest energy-efficiency

halls

standard (under current plans, 20 new

ongoing

51.9

schools to be built in total) Examples of
current measures: Energy-efficient renovation
of Bockmühle comprehensive school, GustavHeinemann comprehensive school, Nord-Ost
grammar school, Heinrich Nixdorff vocational
college
Subsidy programme of the Federal Govern-

Investment Pact for energy-efficient modernisation of
social infrastructure (Laurentius school, Traugott-Weise

2007

2012

4

school, school in Bergmannsfeld)
Energy-efficient renovation of residential buildings by
Allbau
Council document for Green Electricity purchasing

2010

2013

66.86

ment (total subsidy € 3.3 million). Theoretical
heating energy savings approx. 65%

18.86

3% renovation rate achieved.

since 1 January 2013 100% green electricity,

ongoing

0.665

approx. 95 million kWh/year the additional
costs for green electricity are shown

Energy saving / cooling contracting for Town Hall

Town Hall's old system replaced with a new

2013

ongoing

2012

2012

2013

2013

2009

2013

4

0.8

2009

ongoing

0.3

0.4

2003

2014

3

0.6

Road construction of main roads and cycle paths

2011

2013

1

0.5

Cycle path construction for 'Essen.New ways to the water'

2006

2015

8

8

390

412.5

Gruga biomass heating plant
Conversion of a coal boiler into a biomethane cogeneration plant
Street lighting replacement; mushroom-style lamps

0.9

system on a contracting basis (ppp). Energy
consumption reduced by 63%
1650 kW wood, 4000 kW gas

4.4
4.4

4.4 MWel / 4.1 MWth, CO2 savings
approx. 25000 tpa
Replacement of 18,000 mushroom-style
lamps; energy consumption reduced by 15
million kWh/year

Replacement of large street lights on main roads
LED technology: Retrofitting of traffic signals and park
lighting (Gruga Park) with LED technology
Local traffic

Subsidy requirements for local public transport

ongoing

CO2 emissions reduced by approx. 3000 tpa
Savings thus far: 3390 MWh/a, 2500 t CO2/a

Employment scheme and qualification
programme, largely building cycle paths.

Fig. 12.3 Part 1: Overview of major environmental and climate protection tasks (source: City of Essen)
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Environmental sectors

Activity

Total costs in million €

Beginning End

2008 - 2012 2013 - 2017

Remarks

total € 5.5 million; Use of funds from the Ruhr

FFH zone Heisingen Ruhr meadows (Natura 2000 zone)

2002

2010

1.5

"Green" investments

2007

2013

34

Association for compensation measures,

16.1

subsidies and budget funds from the City
Examples:
€ 9.5 million, ESSEN.New ways to the water
(employment and qualification schemes)
€ 12 million, Rhine Rail green connection
(RVR)
€ 4.3 million, Nordsternweg (RVR)
€ 3.5 million, Lake Niederfeld (proportional,
dept. 68)
€ 6.6 million, University district
€ 6.1 million, Krupp Park (North)
€ 1.2 million, Emscher path system (EG)
€ 0.6 million, renewal of paths (GGE)
€ 1.2 million, developments in inventory
(GGE)
further projects for the year 2015 and after,
e.g. Krupp Park South, Borbeck Palace
Gardens etc. are being planned
€ 3 million, playground renewal (GGE)

"Economic Stimulus Package II"
(playground renovation)

2.4

Ambient air / acoustic environment
Noise protection windows programme, noise-

3.21

"Economic Stimulus Package II" (noise reduction)
Installation of noise-optimised asphalt

ongoing

optimised asphalt

12

Noise-optimised asphalt is installed on noisy
roads as standard

Water/sewage/soil/waste
Investments of Essen Waste Disposal

Waste management system

18.5

21.5

Organisations in waste bins, vehicles,
buildings, etc.
Major cleanups of contaminated soil in last 10

Funds for cleanup of contaminated soil

3.5

9.9

years (€ 2.3 million Schönebecker Schlucht, €
4.9 million Alte Mühlenemscher)
Investments of SWE under Wastewater

Sewer infrastructure

173

Sewer infrastructure

Disposal Concept 2014/2019 (total investments by 2019 € 212 million)
Between 2003 and 2013, total € 274
million

141

Total over 20 years: € 180 million

Investments by Ruhr Association (restructuring of

45

wastewater purification in South Essen)

45
Proportion of public investments

Infiltration water problems in Karnap pilot zone Emscher-

8

genossenschaft/RAG

Investments will total up to € 96 million,

Groundwater problems: investment requirement in Essen

10

10

Renaturalisation of the Emscher within Essen metropolitan
area

245

245

depending on technical solution, central/decentralised, including private investments in the case of decentralised variant.

New construction of Überruhr waterworks

55

Totals (in million €)

1053.99

1099.10

Damage caused by Hurricane Ela on 9th June 2014:
61,5
During the storm, 15 - 20% of the trees in Essen's streets, parks, and municipal woodlands were destroyed or severely damaged.
These trees will be replaced over the coming years.

Fig. 12.3 Part 2: Overview of major environmental and climate protection tasks (source: City of Essen)

Current projects have been financed, and the environmental budget has increased over
recent years.
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Essen is utilising the potential of online participation processes: for the Noise Action
Plan11 (and the search for potential savings in the municipal budget [46] Essen took
advantage of the potential for public involvement through online participation.
The "Points of Single Contact" [47] as per the European Services Directive, was set up as
an innovative and regional partnership project between the cities (Essen / Mülheim /
Oberhausen / Duisburg).
Environmental data are available on the internet. In addition to the klima|werk|stadt|essen
portal, many projects offer opportunities to get involved:

Fig. 12.4: Examples of special participation projects Idea and Cooperation Exchange [21],
Climate Ambassadors [48], Children and the Environment newspaper[49],
12
"Your city. Your climate" [50], Climate Heroes[51] [52] (source: City of Essen / EVAG)

Innovative financing models are the backbone of many environmental projects in Essen:
Civic Solar Associations, public funding models, contracting to achieve energy savings,
project financing by the Essen-based Mercator Foundation. [53]
The "Economic Stimulus Package II" from the Federal Government [54] made it possible to
survive the financial crisis of 2009, and to implement many energy-saving measures that
would not otherwise have been feasible. European and national programmes of subsidies
(European Regional Development Fund / ERDF, AltBauNeu, European Energy Award / eea
and ÖKOPROFIT State subsidies, Climate Initiative and others) are being used
successfully. (Figure 12.3, Town Hall refrigeration contracting etc.).
Just as Capital of Culture 2010 [55] and mobility ("Still-Life A40"), the aim is to make
interdisciplinary use of diversity, and to recognise both voluntary commitment and
professional execution of tasks on an equal footing.

11
12

Noise Action Plan / public participation can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
City Cycling can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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To optimally spread awareness of current developments, the City of Essen uses its central
Facebook and Twitter accounts. The content will be reused on the European Green Capital
blog. The combination of these channels invites both specialists and citizens to engage in
dialogue.

Fig. 12.5: Social Media Workshop (source: City of Essen / Sinn)

The Climate Agency serves as a connecting link between the various stakeholders in the
urban community.
The "Essen.2030"13 strategy consolidates the wide range of management tools (Corporate
Objective for Environmental Protection, IECC, eea, SEAP, ESSEN.New ways to the water)
to create integrated management system.

13

The Essen.2030 strategy is described in more detail in section 12 C
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12 C. Future plans
1. The commitments of the City of Essen14:
Targets of the Climate Alliance:
-Reduction of CO2 emissions by 10% every 5 years,
-Halving per-capita emissions by 2030 at the latest (base year 1990),
-Protection of tropical rainforests and commitment not to use tropical timber
The targets of the Covenant of Mayors and of the EU
-As signatory to the "Covenant of Mayors", Essen undertakes to exceed the "20/20/20 by 2020" target of the European Union.
-Essen voluntarily accepts the target of the Energy Efficiency Directive, to achieve a renovation quotient of 2.5-3% for public buildings, which applies to central governments.
-Consideration of energy efficiency factors in public procurement
-With its target of all new public buildings being built in passive house standard, Essen exceeds the
requirements of the Buildings Directive
Targets of the Federal Government
Essen adopts the German climate targets for the
-Reduction of CO2 emissions (base year 1990) by 40% by 2020, 55% by 2030, 70% by 2040 and
95% by 2050, and
-Primary energy savings of -20% by 2020 and -50% by 2050 (base year 1990), and adds to these
the target of -30% by 2030.
Targets of the State Government (Climate Protection Law of North Rhine-Westphalia dated
23 January 2013 / first in Germany)
-The Climate Protection Law makes climate protection a statutory task (preparation of climate plans)
-Essen wishes to exceed the state-level target: CO2 savings of 25% by 2020 (base year 1990)
-Essen accepts the target of a 25% proportion of electricity cogeneration by 2020
Fig. 12.6: The climate protection targets the City of Essen committed to (source: City of Essen)

The objectives of Essen are pursued by the project structure for klima|werk|stadt|essen,
described above. The controlling tools "eea, SEAP and CO2 monitoring" are available, and
ensure success.
2. Essen.2030 strategy
The Essen.2030 strategy was developed with the participation of the public, and of experts
in economics, science, politics and associations, and describes the urban development
targets for the coming years. The business and technical departments integrate their
departmental objectives into this strategy, and implement these by means of activities and
projects. These are controlled on central and decentralised levels through an integrative
management system (Fig. 12.7 and 12.8).

14

CO2 can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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Fig. 12.7: Cooperation of departmental strategies under Essen.2030 (source: City of Essen)

Fig. 12.8: Structure of the organisation of the strategy process Essen.2030 (source: City of Essen)
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3. Flagship projects:
Essen Climate Agency
Setting up the Climate Agency established the main operational unit of
klima|werk|stadt|essen, bringing together the diverse activities relating to energy and
climate. Results are documented and made available in a network, with the objective of
anchoring a new climate culture in the urban community. The Climate Agency creates,
subsidises and communicates innovative technologies in a comprehensible and neutral
manner. Its objective is to stimulate market activity by strengthening the supply and
demand of and for energy services.
Intermodal mobility
The "Intermodal mobility" serves to network and further develop urban mobility services.
The local public transport system establishes basic mobility, and is expanded by modules
relating to car sharing (station-based and freeflow models), bike sharing, and facilities for
walking and cycling. The existing systems will be developed further, new model approaches
will be included, and the target is a networking of stakeholders.
Municipal buildings
Municipal buildings will in future be assessed and optimised in a holistic manner. School
buildings play an important role here. After the "House of Learning" in Haarzopf (passive
house) and the "Überruhr grammar school" (energy-plus house) [56] passive house design
is the minimum energy standard for buildings. Structural, energy efficiency and educational
factors are all taken into consideration. The school is becoming an innovative and modern
municipal educational campus, from early childhood up to the end of high school.
ESSEN.New ways to the water
The programme promotes urban development, creating new quality of life, including
through the use of job market tools. Continuing the key project "ESSEN.New ways to the
water", and in conjunction with the residential construction project of Allbau AG, it is being
shown at Niederfeld Lake how a district can be redesigned and upgraded.
A lake was created here with parks and high residential value, connected to a continuous
green system of paths along the interregional "Rhine Rail" cycle path trail.

Fig. 12.9: Niederfeld Lake (source: City of Essen / Sinn)
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Altendorf district renewal
One special highlight is the ongoing urban renewal process in Altendorf [57], in which a
number of promotion tools (e.g. ERDF – Social City and Federal Government research
funds for experimental housing construction /ExWoST) are interlinked to create a holistic
approach to urban renewal.
The objective was the "reinvention" of an entire district area, while retaining the existing
resident structure. At the same time, this district area would serve as an example of urban
structures adapting to climate change.
Regional cooperation is a decisive factor for the success of the Ruhr Metropolis. Under the
Slogan "Cooperation and Independence", 11 cities have joined forces as "Ruhr Municipal
Region 2030" [58] to initiate space planning concepts such as the Regional Land Use Plan.
The partnership project "Ruhr Concept" [59] 11 cities and 3 administrative districts, which
see the "transition as an opportunity" to accelerate the reorientation of the Ruhr Metropolis
into a prospering, environmentally friendly services region, through 442 projects
(investment volume mobilised € 2 billion, with anticipated follow-up investments of over € 6
billion.
Essen will also play an important role in the"KlimaExpo.NRW" of the State of North RhineWestphalia, planned for 2022, as well as in the application for the International Gardening
Exhibition in 2027.
Application for the title of European Green Capital
The aforementioned activities culminate in the present repeat application for the title of
"European Green Capital". In the course of the application, potential for optimisation has
been identified, and the continuous improvement process has been supported. The City
Council approved this comprehensive key project on 20 March 2013, and confirmed it on 02
July 2014 [60].
Essen continues to run Information Days (e.g. "Essen KlimaMobil" in July 2013) and
technical conferences (Climate Initiative Essen). The experts from the city administration
will in the future be involved in the Klima-Bündnis e.V. (Climate Alliance), EUROCITIES and
ICLEI.
Early introduction to environmental issues is a future task of the educational culture:
Climate Ambassadors, the children's and environmental newspaper, agenda schools, and
Fairtrade schools are being expanded.
Decisions are generally made in a broad consultation process. Examples include online
participation in financial issues and the Noise Action Plan. In order to protect nature
reserves, solutions are developed in on-site workshops. (Kamptal [61], and the same
applies to transportation issues (Essen-Werden Transportation Concept).
As a result of the catastrophic damage to Essen's woodlands, the old maintenance plan
(FSC-certified recreational woodland)15, which was developed 2004 with a broad public
consensus, has been abandoned. Before the end of this year, and following the tradition of
the previous participation process, the development of a new ecological maintenance
plan will begin. The aim will be to achieve even greater resilience to the consequences of
climate change in our woodlands. The public and all nature conservation associations
will be involved. Renewed FSC certification will naturally be standard here.

15

FSC certification can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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With Capital of Culture RUHR.2010, we have shown that we believe in the transformative
power of culture.
Culture is a major factor in sustainability, and in the "Climate Initiative Essen – Living in a
new cultural climate", as well as in many sustainability projects (agenda schools, FaireKITA
child daycare facilities), and is part of the process of raising awareness.
As such, ongoing cultural development is sustainably woven into the future strategies of the
City of Essen.
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g-konzepte/protokolle/quartiersbezogene-handlungskonzepte-ag-konzepte14.11.2012/pdf-datei-beitrag-essen.

[29]
[30]
[31]
[32]
[33]

[34]
[35]
[36]
[37]
[38]
[39]
[40]
[41]
[42]
[43]
[44]
[45]
[46]
[47]
[48]
[49]
[50]
[51]
[52]

[53]
[54]
[55]
[56]
[57]
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[58]
[59]
[60]
[61]
[62]

http://www.staedteregion-ruhr-2030.de/cms/index.php.
http://www.konzept-ruhr.de/konzept-ruhr.html.
Ratsvorlage 0617/2013/1A.
Die Dokumentation zur Konsensfindung zum Schutz eines Buchenwäldchens kann
bereitgestellt werden..
Integrated Environmental Management, Guidance in relation to the Thematic Strategy on
the Urban Environment, ec.europa.eu/environment/urban/pdf/iem.pdf.
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12 E. Good practice
klima|werk|stadt|essen

Fig. 12.10: Opening the new office of the Essen Climate Agency (source: City of Essen)

The klima|werk|stadt|essen is good practice for multi-level governance. All energy, climate
protection and adaptation measures taken by the administration, group subsidiaries and the
urban community are controlled under the aegis of klima|werk|stadt|essen. With its annual
report (IEMS), klima|werk|stadt|essen is an optimal means of including the political
decision-makers in particular, for structured prioritisation and secure financing of currently
133 projects. The Reference Framework for Sustainable Cities (RFSC) has been followed
by the Environmental Office and Urban Planning Office for some considerable time.
Strategic environmental quality targets of the Ruhr Metropolis

Fig. 12.11: Environmental quality target workshop (source: RVR/Beckröge)

Since 2010, a regional working group has been pursuing the development and
implementation of binding regional environmental quality targets at the highest political
level. Essen is the driving force here, together with a number of other cities and the
Regionalverband Ruhr. The Wuppertal Institute prepared an extensive expert report. An
innovative and wide-ranging collection of data was created, crossing all city boundaries.
The region's first environmental quality targets were developed over the course of eight
workshops. These are currently being developed further in the form of a regional contract,
for use as a management system for the Ruhr Metropolis, on the same basis as the 2007
Integrated Environmental Management System Guidance [62].
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Anlage zu Karte 9: Liste der Einzelprojekte
lfd Nr

Bezeichnung

1

Weltkulturerbe Zollverein

2

Dilldorfer Höhe

3

econova

4

Gewerbegebiet M1

5
6
7

Krupp-Gürtel
Herthastraße
Kettwiger Ruhrbogen

8

Klimaschutzsiedlung Neustraße

9

Niederfeldsee

10

Phoenixhütte

11

Seebogen

12

Universitätsviertel

13

Veronikastraße

14

Weststadt

15

Promenadenweg

weitere Informationen
http://zollverein.de
http://www.allbau.de/wir-ueber-uns/unternehmen/dilldorferhoehe-klimaschutzsiedlung.html
http://www.ewg.de/de/immobilien/gewerbestandorte/econova
/econova.html
http://www.ewg.de/de/immobilien/gewerbestandorte/m1_gew
erbepark_1/M1_Gewerbepark.html
http://www.thyssenkrupp.com/quartier/
http://www.krupp-guertel.de
http://www.kettwiger-ruhrbogen.de/Home
http://www.klimawerkstadtessen.de/startseite/detailseitenachricht/browse/9/article/investor-fuer-innovativeklimaschutzmustersiedlung-neustrassegesucht.html?tx_ttnews%5BbackPid%5D=19&cHash=11bec4ce3
1383c2fab39e56b07e9e8a6
http://www.allbau.de/wir-ueber-uns/unternehmen/altendorfneubau.html
http://www.essen.de/de/Leben/leben_im_gruenen/niederfeldse
e.html

Nutzung
Gewerbefläche/Freizeit
Wohnbebauung
Gewerbefläche
Gewerbefläche
Gewerbefläche
Wohnbebauung
Wohnbebauung

Wohnbebauung

Wohnbebauung/Freizeit

https://media.essen.de/media/wwwessende/aemter/61/dokum
ente_7/aktionen/Prinz-Friedrich_Begruendungsenwurf.pdf

Wohnbebauung/
Gewerbefläche

http://www.nesselerprojektidee.de/angebote/SeeBogen_Essen.html

Wohnbebauung

http://www.gruene-mitte-essen.de/

Wohnbebauung/
Gewerbefläche

http://www.quartier-4.de/

Wohnbebauung

http://www.essen.de/de/wirtschaft/standortinformationen/stan
dortentwicklung/weststadt_1/weststadt_1.html

Wohnbebauung/
Gewerbefläche

http://www.seepromenadekettwig.com/kwh_seepromenade_folder_web.pdf

Wohnbebauung

16

Hans-Böckler-Str./Frohnhauser https://media.essen.de/media/wwwessende/aemter/61/dokum
ente_7/aktionen/Hans-Boeckler-Str-Frohnhauser_Str_Tafel.pdf
Str.

Gewerbefläche

17

Hans-Böckler-Str. (Automeile)

Gewerbefläche

http://www.kza.de/index.php?f_categoryId=48&f_articleId=36

18

Güterbahnhof West

19

Carnaperhof I

http://www.wilma-wohnen-rheinland.de/de/Projekte/EssenWest.htm
http://www.ewg.de/immobilien/gewerbestandorte/carnaperhof
/Carnaperhof.de.html

20

Arendahls Wiese/MartinKremmer-Str.

http://www.ewg.de/immobilien/gewerbestandorte/zollvereinko
kerei/zollvereinkokerei.de.html

Gewerbefläche

21

Bottroper Str./Grillostr.

http://www.essen.de/leben/planen__bauen_und_wohnen/plan
en/aktuelle_stadtplanungen/Buergerbeteiligung_Bottroper_Str._
Grillostr.de.html

Wohnbebeuung/
Gewerbefläche/Freizeit

22

Breloher Steig

23

Grugacarree

Wohnbebauung
Gewerbefläche

http://www.breloher-steig.de/

Wohnbebauung

http://www.ewg.de/immobilien/stadtentwicklung/gruga_carree
/GRUGA_CARREE.de.html

Wohnbebauung/
Gewerbefläche

24

Bocholder Str. (ehem. Bethesda- http://media.essen.de/media/wwwessende/aemter/68/downloa
d_1/step/eigentumsprojekte/Projektbeschreibung_Borbecker_B
Krankenhaus)
oerde_ehem_Bethesda-Krankenhaus.pdf

25

Regionalverband Ruhr (RVR):
Emscher Landschaftspark.
Kulturlandschaft der Metropole
Ruhr – Modell für Europa 2009

Wohnbebauung

Freizeit

Stadt Essen
Elektromobilität in Essen
Umweltamt, Umweltplanung
M 1:30.000
Stand: 1.8.2013
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Geschäftsverteilungsplan des Verwaltungsvorstandes der Stadt Essen
Zuordnung der Fachbereiche, Eigenbetriebsähnlichen Einrichtungen und Institute ab Juni 2014
Geschäftsbereich 1A
Geschäftsbereich des
Oberbürgermeisters

Geschäftsbereich 1B
Personal, Organisation, öffentliche
Ordnung, Feuerwehr
Beigeordneter
Herr Kromberg
1. Vertretung
Herr Paß FB 10, 11
Herr Klieve 01-05, 01-06, 32, 37,
ESH
2. Vertretung
Frau Raskob

Geschäftsbereich 2
Finanzen

Geschäftsbereich 4
Kultur, Integration und Sport

Geschäftsbereich 5
Jugend, Bildung und
Soziales

Geschäftsbereich 6A
Umwelt und Bauen

Geschäftsbereich 6B
Planen

Stadtkämmerer
Herr Klieve
1. Vertretung
Herr Kromberg
2. Vertretung
Herr Renzel

Beigeordneter
Herr Bomheuer
1. Vertretung
Herr Renzel
2. Vertretung
Herr Best

Beigeordneter
Herr Renzel
1. Vertretung
Herr Bomheuer
2. Vertretung
Herr Kromberg

Beigeordnete
Frau Raskob
1. Vertretung
Herr Best
2. Vertretung
Herr Klieve

Stadtdirektor
Herr Best
1. Vertretung
Frau Raskob
2. Vertretung
Herr Bomheuer

Büro OB

GB-Büro 1B

GB-Büro 2

GB-Büro 4

GB-Büro 5

GB-Büro 6A

GB-Büro 6B

Fachbereiche
01-11

Fachbereiche
01-05

Fachbereiche
02-01

Fachbereiche
04-01

Fachbereiche

Fachbereiche

40

Fachbereiche
06-01

Gleichstellungsstelle

Arbeitssicherheit Essen

Entsorgungswirtschaft /

Interkulturelle Orientierung /

Schule

Steuerungsstelle ÖPNV

Amt für Stadtplanung

Gebührenmanagement

Kommunales Integrationszentrum

Oberbürgermeister
Herr Paß
1. Vertretung
Herr Best
2. Vertretung
Herr Bomheuer

61
und Bauordnung

Essen
01-15

01-08

02-02

41

50

Presse- und

Institut Gesundheit

Beteiligungsmanagement

Kulturbüro

Amt für Soziales und

Kommunikationsamt

59
Umweltamt

Wohnen

61-8
Institut für Denkmalschutz
und Denkmalpflege

01-16

10

20

41-2

51

59-6

Büro Stadtentwicklung

Organisation und

Stadtkämmerei

Kulturzentrum Schloss Borbeck

Jugendamt

Veterinär– und Lebensmittel-

Amt für Geoinformation,

überwachungsamt

Vermessung und Kataster

Personalwirtschaft

62

12

11

21

41-3

53

60

68

Amt für Statistik,

Amt für Zentralen Service

Finanzbuchhaltung und

Stadtarchiv -

Gesundheitsamt

Immobilienwirtschaft

Stadtsteueramt

Haus der Essener Geschichte

Amt für Stadterneuerung
und Bodenmanagement

Stadtforschung und Wahlen
14

32

41-4

56

66

Rechnungsprüfungsamt

Ordnungsamt

Alte Synagoge -

JobCenter Essen

Amt für Straßen und Verkehr

Haus jüdischer Kultur
15

37

42

69

Amt für Ratsangelegenheiten

Feuerwehr

Stadtbibliothek

Wasserwirtschaft

und Repräsentation
30

43

Rechtsamt

Volkshochschule

33

44

Einwohneramt

Folkwang Musikschule
45
Museen der Stadt Essen

Eigenbetriebsähnliche

Eigenbetriebsähnliche

Einrichtung

Einrichtung

Eigenbetriebsähnliche
Einrichtung

Essener Systemhaus

Sport- und Bäderbetriebe Essen

GRÜN und GRUGA Essen

Aktivität

Umweltsektoren

Summe Kosten in Mio €

Bemerkungen

Beginn

Ende

2008 - 2012

2013 - 2017

Förderprojekt Klimaschutzmaßnahmen

2010

2013

2,25

0,75

Förderung des BMU für
Klimaschutzmaßnahmen

Mittel für Klimaagentur (KIE-Projekt)

2011

2016

1,67

3,33

Projektpartner: Stadt Essen,
Universität Duisburg Essen,
städtische Gesellschaften

"Konjunkturpaket II"
(Energetische Gebäudesanierung)

2009

2011

64,4

Klimaschutz/Anpassung an den
Klimawandel/Nachhaltige Stadtentwicklung

Energetische Sanierung und Neubau von
Schulen/Kindergärten/Sporthallen

laufend

51,9

Investitionspakt zur energetischen Modernisierung sozialer
Infrastruktur (Laurentiusschule, Traugott-Weise-Schule,
Schule im Bergmannsfeld)

2007

2012

4

Energetische Sanierung von Wohngebäuden des Allbau

2010

2013

66,86

Ratsvorlage Ökostromkauf

laufend

Energieeinspar-/Kältecontracting Rathaus

2013

laufend

Biomasseheizwerk Gruga

2012

2012

Umrüstung eines Kohlekessels auf Biomethan BHKW

2013

2013

Lampenaustausch; Pilzleuchten

2009

2013

Großleuchtenaustausch an Hauptverkehrsstraßen

2009

LED-Technik: Umrüstung von Ampeln und Parkbeleuchtung
(Gruga-Park) auf LED-Technik

Details siehe Abschlussbericht
"KP II - Investition Zukunft"

Derzeit ist in Planung: ab 2015
jährlich ein Neubau einer
Grundschule mit höchstem
energetischem Standard (nach
derzeitigem Stand 20 neu zu
bauende Schulen insgesamt)
Beispiele aktueller Maßnahmen:
Energetische Sanierung
Gesamtschule Bockmühle,
Gesamtschule GustavHeinemann, Gymnasium NordOst, Berufskolleg Heinrich
Nixdorff
Förderprogramm des Bundes
(Fördersumme 3,3 Mio €).
Theoretische
Heizenergieeinsparung ca. 65
%

18,86

3 % Sanierungsquote erreicht.

0,665

seit 01.01.2013 100 %
Ökostrom, ca. 95 Mio kWh/a;
dargestellt sind die
Zusatzkosten für Ökostrom

0,9

4,4

Eigene Altanlage wird gegen
neue Anlage im
Contractingmodell (ppp)
ausgetauscht. Der
Energieverbrauch reduziert sich
um 63 %.
1650 kW Holz, 4000 kW Gas

4,4

4,4 MWel / 4,1 MWth, CO2Ersparnis ca. 25000 t/a

4

0,8

Austausch von 18.000
Pilzleuchten; Energieverbrauch
um 15 Mio. kWh/a gesenkt

laufend

0,3

0,4

CO2-Emission um ca. 3000 t/a
gesenkt

2003

2014

3

0,6

Einsparung bisher: 3390
MWh/a, 2500 t CO2/a

2011

2013

1

0,5

Lokaler Verkehr
Wegebau Hauptverkehrsstraßen Radwegebau
Radwegebau im Rahmen von Essen.Neue Wege zum
Wasser

Zuschussbedarf öffentlicher Nahverkehr

2006

2015

laufend

8

8

390

412,5

Beschäftigungs- und
Qualifizierungsprogramm, mit
dem in wesentlichen Teilen
auch Radwege hergestellt
werden

Grün/Biodiversität

FFH-Gebiet Heisinger Ruhraue (Natura-2000-Gebiet)

2002

2010

1,5

Investitionen in "Grün"

2007

2013

34

insgesamt 5,5, Mio € ; Einsatz
von Mitteln des Ruhrverbandes
für Ausgleichsmaßnahmen,
Förder- und Eigenmittel der
Stadt

16,1

Beispiele:

9,5 Mio € ESSEN.Neue Wege
zum Wasser (Beschäftigungsund
Qualifizierungsmaßnahmen)
12 Mio € Grünverbindung
Rheinische Bahn (RVR)
4,3 Mio € Nordsternweg (RVR)
3,5 Mio € Niederfeldsee
(anteilig, FB 68)
6,6 Mio € Universitätsviertel
6,1 Mio € Krupp-Park (Nord)
1,2 Mio € Emscherwegesystem
(EG)
0,6 Mio € Erneuerung von
Wegen (GGE)
1,2 Mio € Entwickeln im
Bestand (GGE)
weitere Projekte für die Jahre
2015 ff wie Krupp-Park Süd,
Schlosspark Borbeck etc. sind
in Planung
3 Mio € Spielplatzerneuerung
(GGE)

"Konjunkturpaket II"
(Spielplatzsanierung)

2,4

Umgebungsluft/Akustische Umgebung
"Konjunkturpaket II"
(Lärmminderung)

Schallschutzfensterprogramm,
lärmoptimierter Asphalt

3,21

Einbau von Lärmoptimiertem Asphalt (LoA)

laufend

12

Lärmoptimierter Asphalt wird
standardmäßig an belasteten
Straßen eingebaut

Investitionen der
Ensorgungsbetriebe Essen in
Mülltonnen, Fahrzeuge,
Gebäude etc.

Wasser/Abwasser/Boden/Abfall
Abfallwirtschaft

18,5

21,5

Mittel für Altlastensanierung

3,5

9,9

Große Altlastensanierungen der
letzten 10 Jahre (2,3 Mio €
Schönebecker Schlucht
4,9 Mio € Alte Mühlenemscher)

173

Investitionen der SWE laut
Abwasserbeseitigungskonzept
2014/2019 (insgesamt
Investitionen bis 2019 in Höhe
von 212 Mio €)

Abwasserinfrastruktur

Abwasserinfrastruktur

141

Investitionen des Ruhrverbandes (Neuordnung der
Abwasserreinigung im Essener Süden)

45

Fremdwasserproblematik Karnap
Pilotgebiet Emschergenossenschaft/RAG

seit 2003 bis 2013 insgesamt
274 Mio €

45

insgesamt über 20 Jahre: 180
Mio €

8

Anteil öffentlicher Investitionen

Grundwasserproblematik: Investitionsbedarf in Essen

10

10

Renaturierung der Emscher auf Essener Stadtgebiet

245

245

1053,99

1099,10

Neubau Wasserwerk Überruhr
Summen (in Mio €)

55

Schadenshöhe ausgelöst durch den Gewittersturm ELA
am 09. Juni 2014:

61,5

Durch den Sturm wurden jeweils 15 - 20 % der Essener Bäume an Straßen, in Parks und in den stadteigenen Wäldern
zerstört oder schwer geschädigt. Die Bäume werden in den nächsten Jahren ersetzt werden.

Investitionen werden bis zu 96
Mio € betragen je nach
technischer Lösung
zentral/dezentral bei dezentraler
Variante auch Beteiligung
privater Investitionen.

