Section 10: Eco-innovation and sustainable employm  ent

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 Germa-
ny (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
CO, emissions' by 25,000 tonnes per year (3b).

The "Water in the city of tomorrow"? 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)

! C0o, balance calculation can also be found in sections 1/2|3|4|5|6]7]8/9]10]11]|12
2 Rainwater Future Agreement can also be found in sections 1/2|3|4|5|6/7|8|9]10]11|12

1



The Backer 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 build-
ing 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 me dium-sized enterprises (9),
over 400 companies make up an Association for Innovation , for the development of envi-
ronmentally 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-orient ed industries of
climate, environment, energy-saving and resource-sa  ving was launched in Essen in
2014. (10b)

Of particular importance are trade fair and congress events  (11) such as the leading inter-

national trade shows "E-world energy & water", "Essen Energy Forum" and the "Essen
Conference for Water and Waste Management".
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Fig. 10.2: Environmental trade fair & congress events in Essen



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 %, the city and its partners offer employment and quali-

fication opportunities to the long-term unemployed and unemployed young people (e.g.
in environmental projects) - without jeopardising jobs.

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)



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.

z

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 "gre  en 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 tax-
payers.

The majority of the jobs created in the "green sectors” since 2011 are in the field of environ-
ment/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 Wirtschaftsforderung Metropole Ruhr (wmr) (21)



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 Straf3e 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).

' Stadt Essen

% Elektromobilitat in Essen

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 ecologi-
cal industrial policy.

As a Climate Alliance municipality (31b), Essen is intensively committed to energy
efficiency and climate protection.

Essen is an active member of ALTBAUNEU ® (32), a municipal network for the energy-
efficient 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.

‘

-Reduction of CO, 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

-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

Essen accepts the German climate targets for the

-Reduction of CO, 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.

-The Climate Protection Law makes climate protection a mandatory task (preparation of climate
plans)

-Essen wishes to exceed the state-level target: CO, 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):



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 business-
es contribute to achieving the objectives of pollution reduction.

Essen's entry in the InnovationCity Ruhr  (37) competition aims to halve the CO, 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 'klimalwerk|stadtlessen' (38) became the aegis for
all activities in Essen, and has been promoted by the City and its partners using their own
funds.
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Fig. 10.7 Campaign for klimalwerk|stadt|essen (source: City of Essen)

Essen participated in the model project "Experimental Residential Constructio n and
City Planning (ExWoSt) * - "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 Region-
alverband Ruhr / RVR).

¥ EXWoStcan 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 "In-
tegrated 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 re-
port (42) on the progress of implementation.

Every 2 years, an update to the CO , 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) “ (43), with the objective of working out the medium-term per-
spectives for the urban development process, as well as to conceive of "impulse projects"” for
sustainable urban redevelopment.

Thanks to Economic Stimulus Package Il (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. CO, savings also
mean that this programme of measures has a positive influence on the climate and the envi-
ronment.

City planning can successfully reduce the energy requirements of buildings by up to 40%,
minimising CO, emissions. For this purpose, a "Guide to energy-optimised urban plan-
ning" (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.:

Essen's largest housing construction company, Allbau, built the first climate
protection community (46). The target is to minimise heating-related CO,
emissions of residential buildings, as a contribution to climate protection.

The biomass heating plant (47) in the Gruga Park ° 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|415]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)

"metropolradruhr’  ®(48) is a bicycle rental network intended to promote cycling, re-
duce urban traffic congestion, and reduce pollutant emissions and noise. The decen-
tralised 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 op-
tions, 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 CO, levels in the at-
mosphere. The woodland management of the municipal woodlands by Grin und
Gruga Essen has already been complying with certain ecological, social and econom-
ic standards since 2003, and is FSC certified.”

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 popu-
lation, 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
" ESC certification can also be found in sections 1/2|3|4|5|67]8|9]10]11]|12



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 re-
garding 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 par-
ticle and nitrogen pollution.

The Essen Environment Prize (54) recognises exemplary activities that make a con-
tribution 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 re-
newable 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.

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

8 Climate Agency can also be found in sections 1/2|3|415]6|7|8|9|10]11|12
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Fig.10.9: Essen.2030 strategy process — includes action targets & key "Environment" projects
(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 ca-
ble 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.

® 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.

Windkraftanlagen

1000 Meter Tiefe

Fig. 10.11: Eco-innovation underground pumped-storage in coal and steel regions as a contribution
the energy transition (source: RAG Essen) / (Explanation seel0 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 Rhine-
Westphalia .

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 availabil-
ity 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 pro-
duction locations using the highly efficient aquaponics (= aquaculture + hydroponics) circu-
lation system for decentralised, efficient food supplies.

Aquaponics utilises waste heat from a former mine to produce healthy food while avoiding
CO,, mineral fertilisers and antibiotics, and without nutrients entering water bodies and soil.

For the promotion of electromobility '° 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
Stadtetag" (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 Es-
sen Climate Initiative, climate protection projects, participation in the dynaklim network, and
joint activities with the Emschergenossenschaft on the Emscher Conversion! (60).

Essen is working on innovative special subjects, e.g. cogeneration, in cooperation with
R&D institutions  such as the "Gas- und Wéarme-Institut Essen" (Essen Gas and Heat Insti-
tute), STEAG and Stadtwerke Essen, and in partnership with the "Geothermie-Zentrum Bo-
chum" (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 innova-
tive 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 tech-
nologies, 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.:

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

The Essen Environmental Prize (53) recognises exceptional environmental com-
mitment 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 pro-
motes 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
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courses in biology, ecology and the environment teach how to "experience and un-
derstand 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 Service *? (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 con-
version 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 cre-
ated 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 val-
ue of entire district areas, as well as positive effects for the business location and employ-
ment (500 new jobs in Essen) (64).

12 Energy-Saving Servicean 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 Wirtschaftsforderung metropoleruhr GmbH 12/2012; see
http://business.metropoleruhr.de/fileadmin/user_upload/wmr.de/tmp/Downloads-
neu/Methodenteil Wirtschaftsbericht 2012.pdf

(1b) Business location:
http://ewq.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) OKOPROFIT®:
http://www.essen.de/de/Leben/umwelt/Oekoprofit.html

(3b) Biomethane cogeneration plant:
http://www.steag.com/steaq 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/neue-
technologien/mikrowind/daten-fakten/

(6b) DGNB: Béacker Peter bakery
http:/www.baecker-peter.de/neues/details/die-modernste-backstube-deutschlands-baecker-
peter-erhaelt-gold-zertifikat-der-dgnb/

(7) Ampacity project:
http://www.rwe.com/web/cms/mediablob/de/1892506/data/1891838/1/rwe-deutschland-
ag/energiewende/intelligente-netze/ampacity/publikationen/Vortraqg.pdf

http://www.rwe.com/web/cms/de/1891838/rwe-deutschland-ag/energiewende/intelligente-
netze/ampacity/publikationen/

(8) Wind heating:
http://www.energiewelt.de/web/cms/de/1127878/1777520/energieberatung/heizung/heizen-
mit-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://lwww.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 ab-
2009/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

17




(13) buy smart:
http://www.buy-smart.info/gruene-beschaffung/gruene-beschaffung-uebersicht

(14) Fairtrade Towns:

http://www.fairtrade-towns.de/

http://lwww.essen.de/de/meldungen/pressemeldung 741511.html
http://ris.essen.de/index.do(Council document 0462/2012 "Fairtrade Town Essen / Millennium declara-
tion™)
http://ris.essen.de/document/MgyPhzlfuFYn8Rn6Me.L{xEfw8ag8XiOMgyPe.EawAWN8Sq90
m4PcwCfuEUgAOM10i4Pg0KfsASVASIOOk.KelCWsASV6Si1MnzMcl1DcsASvBOn6MiyHcl
DcsHTs6Ri4MiyHczCWs9TsASIOOk.KelCWGJ/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/Downloads-
neu/Methodenteil Wirtschaftsbericht 2012.pdf

p. 6-7

(22) Social security taxpayers: Internal accompanying document: GHE 2017 -
SVB-Daten - 343_163470_SvB_AO_WZ08_Griine_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/

18



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-essen-
id7118483.html

(30) Essen environmental taxis:
http://www.gastip.de/News/22804/Essen-Erdgas-Taxis-haben-20-Millionen-Kilometer-
zurueckgelegt.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/MgyPhzlfuFYn8Rn6Me.LfxEfw8aqg8XiOMgyPe.EawAWN8Sq90
m4PcwCfuEUgAOM10i4Pg0KfsASVASIOOK.KelCWsASv6SIi1MjyGce-
CasASvBOn6MiyHczCWsFSqg7PI6MnzMcOCfs9TsASIOOk.KelCWGJ/Vorlage 1419-2010-

6A.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/I[EKK 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/MgyPhzlfuFYn8Rn6Me.LfxEfw8aqg8XiOMgyPe.EawAWN8Sq90
mM4PcwCfuEUgAQOM10i4Pg0KfsASVASIOOK.Ke1lCWsASV6Si1INg0Pc1DcsASYBOn6MiyHdw
GfsHTs6Vi4NgOPcxCas9TsASIOOk.KelCWGJ/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/MgyPhzlfuFYn8Rn6Me.L{xEfw8ag8XiOMgyPe.EawAWN8Sq90
M4PcwCfuEUgAOmM10i4Pg0KfsASVASIOOK.Ke1lCWsASV6SIi1Nf-
MczCWsASvBON6MiyHdvFcsDSmM6EVidMnzMc1Dcs9TsASIOOk.KelCWGJ/Vorlage 1911-

2012-1A.pdf

(42-a) CO, balance:
http://ris.essen.de/document/MgyPhzlfuFYn8Rn6Me.LfxEfw8aqg8XiOMgyPe.EawAWN8Sq90
mM4PcwCfuEUgAOM10i4Pg0KfsASVASIOOK.Ke1lCWsASV6Sil1Nf-
McxCasASvBOn6MiyHdvFcsBSg6SilMjyGduEbs9TsASIOOk.KelCWGJ/Vorlage 1653-

2012-6A.pdf

(42-b) Energy report:
http://ris.essen.de/document/MgyPhzlfuFYn8Rn6Me.LfxEfw8aqg8XiOMgyPe.EawAWN8Sq90
mM4PcwCfuUEUgAOmM10i4Pg0KfsASVASIOOK.Ke1lCWsASv6SilMmyPcxCasASvBOn6MiyHcO
CfsBSg6Vi4MiyHdwGfs9TsASIOOk.KelCWGJ/Vorlage 1269-2011-6A.pdf
http://ris.essen.de/document/MgyPhzlfuFYn8Rn6Me.LfxEfw8aqg8XiOMgyPe.EawAWN8Sq90
m4PcwCfuAUrBOn6Rel1MewEbuCav9Pg4Pn.Pe-
IXw8agBOn60mM4PcwCiwCSm8Uk40nyGewCfsCSn70Om9MgyPhuHcsCSn7Om9Nf-
MdvFcsHTs6P|6QiyGe.EauHSmGJ/Energiebericht 2010.pdf

(43) STEP 2015+:
http://www.essen.de/de/Leben/planen  bauen und wohnen/planen/STEP2015 Phase |/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.ewq.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://lwww.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://lwww.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-virtuellen-
stromspeicher.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-zu-
gast-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.eqglv.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

ENGLISH

Elektromobilitat in Essen

Electromobility in Essen

Umweltamt, Umweltplanung

Environmental Office, environmental planning

M 1:30 000

Scale 1:30,000

Stand: 1.8.2013

Status: 1.8.2013

S-Bahn-Station

Local rail station

DB Bahn DB train
UBahn Metro
EVAG Schiene EVAG rail

Rad-Ladestationen

Cycle charging station

PKW Ladestationen

Car charging stations

(66) Explanation Fig. 10.11

GERMAN

ENGLISH

Windkraftanlagen

Wind turbines

Verbraucher

Consumers

Umspannwerk

Transformer station

Abfluss in die Oberflachengewdasser

Drainage into surface waterways

Aufbereitung des Grund- / Grubenwassers (GW)

Treatment of the ground / mining water

Warmetauscher

Heat exchanger

Thermalbad Thermal bath
Fernwarme District heating
Speicherbecken Storage basin
Fallrohr Downspout

Simpfungspumpe zur Grundwassersenkung

Sump pump for tapping groundwater

Ansaug6ffnung fir GW-Senkung

Suction opening for tapping groundwater

Steigrohr Riser pipe
Turbine Turbine
Forderpumpe Conveying pump

1000 Meter Tiefe

1000 metres deep
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10 E. Good practice

OKOPROFIT®? 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 participat-
ing businesses (3a).

The successful conclusion of seven OKOPROFIT® projects within 10 years has allowed Es-
sen 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: OKOPROFIT - Rainwater management at Harmuth Recycling GmbH

/N

OKOPROFIT Essen — Results 2002 -2012: /

Reduction of energy consumption by 93.8 million kwWh
Reduction of CO, emissions by 39,000 tonnes of CO,
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

A4
Fig. 10.16:O0KOPROFIT results (source: City of Essen)

Through improvements in business management, OKOPROFIT® 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, OKOPROFIT © has thus far generated investments of approx. € 19
million.

The 8th OKOPROFIT® project, with 10 businesses, is expected to be completed next spring.
A further follow-up project will then start in 2015.

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