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INTRODUCTION

th

7 Environmental Action Programme (EAP)
th

The Commission commenced the 7 Environmental Action Programme (EAP) in 2013 which sets out
a strategic agenda for environmental policy-making with 9 priority objectives to be achieved by 2020. It
establishes a common understanding of the main environmental challenges Europe faces and what
needs to be done to tackle them effectively. This programme underpins the European Green Capital
Award in relation to policies for sustainable urban planning and design.
Protecting and enhancing natural capital, encouraging better resource efficiency and accelerating the
transition to a low-carbon economy are key features of the programme, which also seeks to tackle new
and emerging environmental risks and to help safeguard health and well-being of EU citizens. The
results should help stimulate sustainable growth and create new jobs to set the European Union on a
path to becoming a better and healthier place to live.
Cities play a crucial role as engines of the economy, as dense places of connectivity, creativity and
innovation, and as centres of services for their surrounding areas. Due to their density, cities offer a
huge potential for energy savings and a move towards a carbon-neutral economy.
Today more than two thirds of Europeans live in towns and cities. Most cities face a common core set
of environmental problems and risks, including poor air quality, high levels of noise, greenhouse gas
(GHG) emissions, water scarcity, contaminated sites, brownfields and challenges in resource
efficiency. At the same time, EU cities are standard setters in urban sustainability and they often
pioneer innovative solutions to environmental challenges. An ever-growing number of European cities
are putting environmental sustainability at the core of their urban development strategies.
Thus, in order to enhance the sustainability of EU cities, the 7th EAP fixes the goals that by 2020 a
majority of cities in the EU are implementing policies for sustainable urban planning and design.

1.1

EUROPEAN GREEN CAPITAL AWARD

The European Green Capital Award is the result of an initiative taken by 15 European cities (Tallinn,
Helsinki, Riga, Vilnius, Berlin, Warsaw, Madrid, Ljubljana, Prague, Vienna, Kiel, Kotka, Dartford, Tartu
& Glasgow) and the Association of Estonian cities on 15 May 2006 in Tallinn, Estonia. Their green
vision was translated into a joint Memorandum of Understanding establishing an award to recognise
cities that are leading the way with environmentally friendly urban practices. The initiative was
launched by the European Commission in 2008.
It is important to reward cities which are making efforts to improve their urban environment and move
towards healthier and more sustainable living. Progress is its own reward, but the satisfaction involved
in winning a prestigious European award certainly spurs cities to invest in further efforts and boosts
awareness within the city as well as in other cities. The award in fact enables cities to inspire each
other and share examples of good practices in place. The winning cities to date are: Stockholm in
2010, Hamburg in 2011, Vitoria-Gasteiz in 2012, Nantes in 2013, Copenhagen is the incumbent for
2014, Bristol for 2015 and Ljubljana for 2016. All are recognised for their consistent record of
achieving high environmental standards and commitment to ambitious goals for further progress.
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The objectives of the European Green Capital Award are to:
a) Reward cities that have a consistent record of achieving high environmental standards;
b) Encourage cities to commit to ongoing and ambitious goals for further environmental
improvement and sustainable development;
c) Provide a role model to inspire other cities and promote best practice and experiences in other
European cities.
The overarching message that the award scheme aims to communicate to the local level is that
Europeans have a right to live in healthy urban areas. Cities should therefore strive to improve the
quality of life of their citizens and reduce their footprint on the global environment. This message is
brought together in the Award's slogan ‘Green cities – fit for life’.

1.2

THE INDICATOR AREAS

The selection of the European Green Capital 2016 is based on the following 12 environmental
indicator areas:
1. Climate Change: Mitigation & Adaptation
2. Local Transport
3. Green Urban Areas Incorporating Sustainable Land Use
4. Nature and Biodiversity
5. Ambient Air Quality
6. Quality of the Acoustic Environment
7. Waste Production and Management
8. Water Management
9. Waste Water Management
10. Eco-innovation and Sustainable Employment
11. Energy Performance
12. Integrated Environmental Management

1.3

APPLICANT CITIES FOR 2016 AWARD

A total of 12 cities applied for the 2016 Award. Details of the 2016 applicants are included within the
map and table below.
Of the 12 cities to be evaluated, 11 are signatories of the Covenant of Mayors and 11 countries from
across Europe are represented. The smallest city by population is Umeå in Sweden with a population
of 118,000, whereas Zaragoza in Spain has the largest population of 698,917. Over half of the
applicants for the 2016 Award became eligible to apply for the first time under the new population
threshold criteria of 100,000 inhabitants as minimum figure.
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City

Country

1

Dąbrowa Górnicza

Poland

121,107

2

Essen

Germany

571,000

3

Larissa

Greece

163,000

4

Ljubljana

Slovenia

282,994

5

Nijmegen

The Netherlands

166,000

6

Oslo

Norway

623,966

7

Pitesti

Romania

206,082

8

Reggio Emilia

Italy

163,928

9

Santander

Spain

170,086

10

Tours

France

132,677

11

Umeå

Sweden

118,000

12

Inhabitants

Zaragoza
Spain
698,917
Table 1-1: Details of Applicant Cities (in alphabetical order)

Figure 1-1 Map of 2016 Applicant Cities

1.4

THE AIM OF THIS REPORT

The aim of this report is to showcase ‘Environmental Good Practice’ currently undertaken in the
applicant cities for the European Green Capital Award 2016 title, while also benchmarking the
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environmental performance of these cities in order to provide quantitative data, thus sharing
knowledge with other cities.
It is anticipated that this report will be widely read throughout European cities, including current,
previous and potential applicants of the Award. In this way all cities will be inspired to adopt some of
the tried and tested environmental good practices that already exist and also to learn of technologically
advanced innovations that can greatly contribute to resource efficiency efforts. This in turn will lead to
th
greater economic prosperity and job creation in accordance with the 7 EAP priorities and the EU
2020 Strategy, which are the key drivers for all European Policies.

1.5

STRUCTURE AND APPROACH OF THIS REPORT

The members of the Expert Panel (details in Appendix A) were requested, as part of their role, to
identify two examples of ‘Environmental Good Practice’ for their allocated indicator area. These
examples were to include new and innovative initiatives which may be transferable to other European
cities.
The report presents, and in some cases elaborates on, the data presented by cities in their application
forms. As such, all data is the most up-to-date as of 2012, unless otherwise stated. It aims to
benchmark the twelve applicant cities, however, where data provided by cities was not comparable,
(e.g. different years or units of measure, only qualitative answers available, etc.), either other data
sources (e.g. EEA or Eurostat) have been used, or the ‘benchmarking’ approach has been avoided.
The European Green Capital Secretariat compiled and edited this information which is now presented
in Section 2 in twelve individual chapters, one per environmental indicator area. Section 3 highlights
integrated examples of good environmental practice where more than one indicator has benefited from
the implementation of a project.

MDR0763Rp0029

8

F02

European Green Capital Award 2016

2

Urban Environment Good Practice & Benchmarking Report

ENVIRONMENTAL GOOD PRACTICES
2.1

CLIMATE CHANGE: MITIGATION & ADAPTATION

The Inter-Governmental Panel on Climate Change (IPCC) has confirmed that climate change is a
reality and that the use of energy for human activities is largely responsible for it. It is recognised that
local and regional governments share the responsibility of fighting global warming together with
national governments. Towns and cities account directly and indirectly (through the products and
services used by citizens) for more than half of the greenhouse gas emissions (GHG) derived from
energy use related to human activity.
On 9th March 2007 the EU adopted the Energy for a Changing World package, thereby committing
unilaterally to reduce its CO2 emissions by at least 20% by 2020 (from a 2005 baseline), as a result of
a 20% increase in energy efficiency and a 20% share of renewable energy sources in the energy mix.
The EU commitment to reduce emissions will be achievable only if local stakeholders, citizens and civil
society share it. Therefore local and regional governments, representing the closest administration to
the citizen, need to lead action and set a good example. Many of the actions, on energy demand and
renewable energy sources, necessary to tackle climate disruption fall within the scope of competence
1
of local governments .
The 2030 policy framework for climate and energy proposed in early 2014 by the European
Commission aims to make the European Union's economy and energy system more competitive,
secure and sustainable. While the EU is making good progress towards meeting its climate and
energy targets for 2020, an integrated policy framework for the period up to 2030 is needed to ensure
regulatory certainty for investors and a coordinated approach amongst Member States.
The framework seeks to drive continued progress towards a low-carbon economy. It aims to build a
competitive and secure energy system that ensures affordable energy for all consumers, increases the
security of the EU's energy supplies, reduces our dependence on energy imports and creates new
opportunities for growth and jobs. A decision on the framework is expected in late 2014.
Each of the applicant cities are working hard to reduce their CO2 emissions for 2020 and beyond. All
cities have committed to reduce their CO2 emissions by at least 20% from their various baseline years
(as demonstrated in Table 2.1 below). Noteworthy objectives to be commended have been identified
in Nijmegen, Climate Neutral by 2032; Oslo, 50% reduction from 1991 levels by 2030; and Umea, 40%
reduction from 1990 levels. Figure 2.1 below shows the CO2 emissions per capita for each of the
applicant cities.

1 COMO website
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Base year

Target Year

% reduction

Dąbrowa Górnicza

2001

2020

20

Essen

1990

2020

40

Larissa

Not provided

2020

20

Ljubljana

2008

2020

30

Nijmegen

2008

2032

Neutral

Oslo

1991

2030

50

Pitesti

2008

2020

20

Reggio Emilia

2000

2020

20

Santander

2008

2020

20

Tours

2008

2020

20

Umeå

1990

2020

40

Zaragoza

Not provided
2020
Table 2.1 Applicant City Reduction Targets

24

Figure 2.1.1 CO2 Emissions per Capita in Applicant Cities
The following examples selected from the 2016 applications for the European Green Capital Award
title showcase what cities are doing in terms of Climate Change in an urban environment.
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Essen
The city of Essen considers the energy transition to be part of a sustainable programme of urban
development, working towards the model of a compact, resource-efficient city.
In order to manage the energy transition at a municipal level, Essen has set concrete objectives,
undertaken voluntary commitments, and made use of municipal climate protection management
2
systems, e.g. the European Energy Award® , which help to document and evaluate progress.
Monitoring and measurement takes place by means of annual activity reports and CO2 balancing.

Source: City of Essen

Figure 2.1.1 Organisational Structure of klima|werk|stadt|essen
Based on models such as the Integrated Energy and Climate Concept (IECC) of 2009
(www.klimawerkstadtessen.de/klimawandel-politik) and Essen’s winning entry to the ‘Energy-Efficient
City’ competition, the city pursues an integrated, sustainable and climate-friendly approach to urban
development, as part of klima|werk|stadt|essen (Climate|Work|City|Essen). In 2012, this strategy was
presented in the Sustainable Energy Action Plan (SEAP) for the city, two years after joining the
Covenant of Mayors.
Essen considers the key requirement for achieving climate protection targets is the full participation of
urban communities. In its concept for the city of the future, Essen focuses particularly on increasing
2

http://www.european-energy-award.org/home/
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climate consciousness and sustainable living in citizens, coupled with creative entrepreneurial
competence in terms of energy use, resource protection, and urban solutions. In order to engage
stakeholders of klima|werk|stadt|essen in the sense of a new climate culture, the Essen Climate
Agency was set up in 2012 to provide advisory services, support projects, organise information
campaigns and events, and build networks.
The Agency’s main service is the energy renovation package which caters to a wide range of different
requirements. This reduces the complexity of energy-related renovation work, and cooperates with the
Essen district craftsmen's association as energy efficiency partners. Following an initial free
consultation session, packages of services can be offered to meet the needs of the interested party,
which are tailored to the specific property and the financial resources available.

Source: City of Essen

Figure 2.1.2 Essen Climate Agency Offices – One-Stop-Shop for All Climate Protection Matters
The ‘RWE Aerial Thermography Essen’ is an innovative initiative which started in March 2013. Widearea photography of heat losses from roofs allowed the ‘energy footprint’ of a major city to be recorded
for the first time. With detailed information on heat radiation from roof surfaces, Essen provides all
property owners with incentives for the energy-related renovation of their buildings. An additional
objective of the project is to establish a GIS based information system for energy, and use it to prepare
an energy utilisation plan (to plan a climate-friendly heating supply structure).
The Energy Utilisation Plan also takes into account social, economic, urban-structural and ecological
issues. However, the complexity of the spatial location of stakeholders is challenging, particularly for
the expansion of district-based approaches such as heat networks. The central strategy is therefore
the expansion of the range of information and advisory services available from the Climate Agency.
Advisory services should not take place in isolation, for individual properties or advocating single
technologies, but should involve the energy-related modernisation of the districts, taking into
consideration the potential for renewable energies and the locations of stakeholders involved, allowing
holistic renovation strategies to be produced. It is the task of the Climate Agency to encourage and
coordinate local stakeholders, in terms of both investors and customers.
In time it is planned to finance climate protection projects through the creation of a revolving citizens'
fund. The objective is to make capital available for renewable energy projects, and future climate
protection measures in Essen. This will create a practical supplement to the provision of free municipal
roof space for citizen funded photovoltaic systems. This would allow many people who do not own
property to invest in the energy transition and to actively engage in a growing climate consciousness in
the context of the Essen Climate Culture Strategy.
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Oslo
Oslo’s targets are among the most ambitious and at the same time appear achievable taking into
consideration the present situation and the integrated strategies designed.
Green governance, leading by example and involvement are the main methods applied by Oslo, in
order to become a closed loop and zeroemission city, with a comprehensive bluegreen structure.
A leading initiative consists of a pilot study
that maps total direct and indirect GHG
emissions from all inhabitants (scope 1, 2
and 3 - Indirect emissions include emissions
from the production of consumer goods and
services that are produced outside Norway,
in addition to emissions from production of
electricity bought by Oslo). Based on the
study, Oslo can plan efficient measures to
reduce emissions from consumption of
goods and services. Mapping of emissions
from consumption in all municipal agencies
has also been implemented and based on
the results methods of making municipal
procurement greener have been identified.
Figure 2.1.3 Principles used by Oslo to Improve the Environment

Oslo has defined a number of climate related targets, for the city as a whole, as well as for municipal
agencies. Targets are integral to the Urban Ecology Programme (Chapter 1 and 2), and the Action
Plan for the Environment and Climate 2012-2015.
Table 2.2 shows Oslo has a clear drive to take the lead role and serve as an inspiration to others. For
example in 2008 the City Council decided to phase out oil-fired heating in all municipal buildings, both
leased and owned, by 2012, bar a few exceptions, Oslo has reached the target. With an estimated
investment of €25 million, 170 municipal buildings have converted to renewable energy, and emissions
have been reduced from 9,500 tonnes CO2 in 2009, to 2,500 tonnes CO2 in 2012.
Another interesting measure with potential for replication in other coastal cities throughout Europe is
that the City of Oslo has ensured that ships run on renewable shore-based electricity, instead of fossil
fuels, when docked in Oslo. This not only saves 3,000 tonnes of CO2 annually, but can also help
improve the air quality in the region.
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Targets

Date

Reduce greenhouse gas emissions by 50%, compared to 1991 levels

2030

Become climate neutral (without buying offsets)

2050

As low indirect greenhouse gas emissions as possible from the inhabitants of Oslo
Preliminary Targets – Prior to Main Targets
Zero greenhouse gas emissions from stationary energy use

2020

Fossil-free district heating

2016

Reduce greenhouse gas emissions from transport by 50%, compared to 1991
levels

2030
2020

Climate neutral only buses
Reduce emissions from waste management by at least 80%, compared to 1991
levels

2030

Municipal Agencies Lead the Way
Fossil-free heating in all municipal buildings. With a few exceptions, the target has
been reached

2012

All new municipal buildings must, as a rule, keep Passive House standard, or equal

2014

All vehicles in municipal agencies are to be zero-emission

2015

Table 2.2 The City of Oslo’s Climate Targets and Timelines
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LOCAL TRANSPORT

Mobility in an urban environment is paramount to citizen’s quality of life. However, mobility is often
strongly connected to air quality and the acoustic environment. Policies for greening transport follow
three interlinked principles:
•

Optimising transport demand, i.e. avoiding or reducing trips through integration of land use
and transportation planning, and localised production and consumption;

•

Obtaining a more suitable modal split – shifting to more environmentally efficient modes such
as public and non-motorised transport for passengers, and to rail and water transport for
freight;

•

Using the best available technology, i.e. improving a vehicle and fuel technology to reduce the
negative social and environmental effects from each kilometre travelled (UNEP, 2011).

Studies indicate that the environmental and social costs of local air pollutants, traffic accidents and
congestion, can be far in excess of the amounts required to jump-start a transition to a green economy
3
(UNEP, 2011) .
The Reference Framework for European Sustainable Cities (RFSC) offers guidance to cities in order
to encourage its citizens to change their travel behaviour e.g. trying alternatives to the car such as
cycling, walking and public transport.
Figure 2.2.1 shows the length of cycle paths and lanes per inhabitant in each of the applicant cities.
Reggio Emilia has the highest proportion of cycle paths and lanes per population, closely followed by
Tours. Reggio Emilia has developed an extensive cycling network and reports the highest level of
cycle infrastructure among Italian cities and among the EGCA applicant cities. Due to this and other
measures such as a bicycle sharing scheme, cycling now accounts for 20% of all trips. Cycling tourism
in the Loire valley has spurred growth in Tours with a 70% increase in number of cycle tracks between
2003 and 2009.

Figure 2.2.1 Cycle path length per Applicant city inhabitant
3 Environmental indicator report 2012, EEA
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Figure 2.2.2 shows the levels of mobility in each of the cities. For the applicant cities that provided this
information it was shown that over 76% of all of their citizens live within 300 m of an hourly or more
frequent public transport service. Santander was the city with the highest access to mobility, with 96%
of citizens living within 300 m of an hourly or more frequent public transport service.

Note: Information not available for Dąbrowa Górnicza or Pitesti

Figure 2.2.2 Proportion of Population Living within 300 m of an Hourly Public Transport Service
The following examples from Nijmegen and Umeå demonstrate some excellent initiatives at greening
transport in cities.

Nijmegen
Many cities are interested in solutions to mitigate the impacts of freight distribution in the city centre,
however few have found viable models with both positive economic and environmental outcomes.
The Green Hub project in Nijmegen has established a
more sustainable inner city goods distribution system.
The supply of goods, disposal of waste and return
logistics are of great importance to the economic vitality
of the inner city, and additionally impact on air quality,
CO2 emissions, noise, traffic congestion, road space,
parking, safety and quality of life.
To streamline the transport of goods and reduce inconvenience, Nijmegen strives for a smarter,
cleaner and safer supply to the inner city and encourages the transition to clean fuels.
The Binnenstadservice (Inner City Service) started in Nijmegen in 2008 and manages an Urban
Consolidation Centre, a logistics depot and distribution service, on behalf of retailers and other
organisations located in the city centre. Freight operators deliver goods destined for these retailers to
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the consolidation centre which is located outside of the inner city. Thereby freight operators avoid
travelling through the city centre and save time and money and avoid the associated negative effects
of travelling through the city. At the consolidation centre, goods are transferred onto 'clean' modes of
transport such as bicycles, electric cargo-bike, electric vehicles, natural gas vehicles etc and delivered
to shops and clients in the city centre. Simultaneously empties/packaging/paper are returned to the
consolidation centre via reverse logistics.
This approach has been successfully rolled out in an additional 13 Dutch cities with potential to be
rolled out in other European cities.

Umeå
The city of Umeå engages in several projects to explore options for green transport during winter
conditions. This is of great relevance for a large number of European cities who experience winter
conditions that limit the use of ‘clean’ transport such as walking, cycling, public transport or alternative
fuel vehicles.
According to data generated the number of commuters that cycle daily in Umeå more than halves in
winter. Umeå has explored measures to improve conditions for safe and convenient cycling in snowy
or slippery conditions; these measures also help reduce the additional pressure on the air environment
and human health in winter.
Improving winter maintenance of the main cycle network is of highest priority and supplemented with
ice ripping and warm gritting. A test using warm gritting on cycle paths, in collaboration with the
National Road and Transport Research Institute (VTI) was carried out. The tested method has been
found to be more efficient than traditional gritting.
Umeå in conjunction with the municipal company UKF and the local company Hybricon has developed
the world's first superfast chargeable electric bus with a hybrid diesel backup. The bus which has
entered into regular service in the city is uniquely adapted to the winter climate, has undergone full
winter testing and operates in
winter conditions. These buses
are charged easily and quickly at
charging stations and run on
100% electricity. If there are any
issues due to traffic or weather etc
the back up hybrid system will
take effect.

© Photo credit, 2014 Hybricon
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GREEN
URBAN
AREAS
SUSTAINABLE LAND USE

INCORPORATING

As urban areas grow and population densities rise, it is easy for municipalities to neglect the need for
green areas, and sacrifice these spaces for the sake of industrial growth. Green spaces, quiet streets
and recreational parks are vital to the well-being of citizens and it is imperative that these areas are
maintained and enhanced within the urban environment.
Given the urban sprawl in cities nowadays, a balance between the needs of urban, rural and
residential areas is needed and sustainable land use policies and practices need to be in place to help
find this balance. The Territorial Agenda of the European Union was developed and adopted informally
in 2007 by EU ministers to promote spatial development plans to address sprawl and promote
stronger partnerships between urban and rural areas. The EU’s Global Monitoring for Environment
and Security (GMES) programme enables the monitoring of land use in Europe through mapping at
continental (‘CORINE land cover’) and local hot spot (‘Urban Atlas’) areas.
The EU utilises funding programmes to foster green space initiatives such as the ‘Green and Blue
Space Adaption for Urban Areas and Eco Towns’ (GRaBS) project which is supported by Cohesion
Policy funds and promotes urban planning efforts aimed at preserving and adapting open spaces to
improve quality of life while also combating climate change.

* Comparable information not available for Nijmegen

Figure 2.3.1 Population Density of Applicant Cities
The following examples showcase what cities are doing in terms of Green urban areas incorporating
sustainable land use in the urban environment.
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Reggio Emilia
In recent years, the City has invested in improving the quality of green areas, and the ecological
quality of settlements and region through the implementation of green infrastructure and the
development of the existing green heritage. In 2012, 86.5% of residents lived within 300 metres of
accessible green areas for recreational use. It is important that the distribution of green areas is
balanced and significantly contributes to the quality of life of the inhabitants. In Reggio Emilia new
settlements are now being implemented through detailed plans, which require that a high standard of
public space must be provided and sold to the administration. In the residential plans approved in the
last decade, the allocation of green public areas provided for residents reached 131 sq. m. / person.
The main strategy on which Reggio Emilia has focused is the Green Belt, a system of natural green
areas in agricultural and urban areas that crown the city with the aim of developing a green
infrastructure that connects the existing green areas with urban neighbourhoods and with areas of
natural and scenic value. The Green Belt is a key strategy to improve environmental quality, and the
ecological and social development of suburban areas. It consists of green wedges – the agricultural
areas that ‘wedge’ in the city – and river areas and covers an area of 5,000 hectares.
Current development is focused on the southern portion of the three river parks, covering a total area
of 1,250 hectares. The Park of Crostolo (570 hectares) was the first to be completed and is now well
established, the Rhone Park (400 hectares) renaturation and greenway is underway; and in 2013 the
first phase of work concentrating on 280 hectares has started in Park Modolena.

Figure 2.3.2 shows a map
of green urban areas
superimposed on the Green
Belt, which demonstrates
how widely green areas are
spread throughout the city
in a continuous way and
how the Green Belt will be
an
important
green
infrastructure that stretches
into the city, by adding and
joining
urban
parks,
agricultural areas, areas of
natural value such as Sites
of Community Importance
(SCI)
and
Areas
of
Ecological Rebalancing.

Figure 2.3.2 Green Belt and Green Urban Areas in the Built Fabric
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Ljubljana
Ljubljana has a similar development to Reggio Emilia with a green belt and wedges into the urban
centre. The historical city centre is connected to the green areas in the hinterland via green wedges
and riparian corridors. The very core of the city is penetrated from the east and west by the slopes of
the forested hilly hinterland. The green wedges represent key macro-spatial component sections of the
urban space, and are important climate corridors.

Figure 2.3.3 Green Areas of Ljubljana

Oslo
Oslo is working to reduce the overall demand for transport through integrated land use and transport
planning in the city and the Oslo region. The city co-operates closely with the neighbouring county,
Akershus, as well as with the 75 municipalities in the Oslo region.
An integrated plan for land use and transport in Oslo and Akershus (23 municipalities) will be
presented for approval in 2014, as well a revised regional plan for the Oslo region. Based on principles
for multicore development, a sustainable transport system will connect the regions and preserve green
structures.
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NATURE AND BIODIVERSITY

Closely related to the implementation of green urban areas in cities, is the need to maintain nature and
biodiversity in urban settings. Biodiversity makes our cities greener, habitable and beautiful places to
live in. The social impacts of nature and biodiversity are endless, providing aesthetic pleasure, artistic
inspiration and recreation. The impact on health and well-being is also crucial. Normally associated
with more rural areas, it may come as a surprise that cities can be very biologically diverse places.
Cities are required to recognise the delicacy of biodiversity, the negative effect that urban sprawl can
have on it and that it is their policies which will protect it.
The EU has committed itself to the protection of biodiversity through different policy actions. It is a
Party to the Convention on Biological Diversity (CBD) 1992, which seeks to ensure the conservation
and sustainable use of the diversity of species, habitats and ecosystems on the planet. The EU has
adopted a series of measures to implement this Protocol, the most recent of which was in March 2010.
It was pledged to halt the loss of biodiversity and the degradation of ecosystem services in the EU by
2020, and restore them in so far as feasible. CBD parties agreed in 2010 on 20 key biodiversity goals,
which are known as the Aichi Biodiversity Targets. Cities play a central part in achieving these goals..
Directives which require the integration of biodiversity concerns into spatial planning is one way the
EU have employed to reach the 2020 target. These Directives are the Habitats (92/43/EEC) and Wild
Birds (2009/147/EC) Directives which require Member States to protect habitats and species of EU
conservation concern. Through these Directives it has been recognised that the most important sites
for these habitats and species should become protected areas. This led to the establishment of the
Natura 2000 network which is the largest network of protected areas in the world. It comprises of over
2
26,000 protected areas with an area of more than 750,000 km which is nearly 20% of the EU’s land
area.
The following examples showcase what cities are doing in terms of Nature and Biodiversity in the
urban environment.
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Essen
In order to increase biodiversity and promote ecosystem services across the whole municipality, the
4i
City of Essen signed up to the ‘Biodiversity in Municipalities’ Declaration in 2010 . This is a voluntary
action programme in Germany to conserve local biodiversity.
The approach taken by Essen has two main strands and implements a segregating and integrating
nature conservation concept. This involves maintaining and developing the natural landscapes and
conservation areas requiring protection, and working to protect species and habitats in areas of
agricultural
production,
forestry,
urban
development, and other land use. The
strategy seeks to separate nature and people
in some places, to ensure disturbance-free
habitats for wildlife.
An example of work carried out by Essen is in
the ‘Heisinger Ruhraue’, a Natura 2000
5
designated site . It is the largest nature
reserve in the municipality and spans 150
hectares.
Source: Schmitting – lower countryside authority

Figure 2.4.1 Oxbow lake in the ‘Heisinger Ruhraue’ Natura 2000 Site

The softwood alluvial woodlands, oxbow lakes and standing water, and tall oatgrass meadows in
‘Heisinger Ruhraue’ were in a moderate to poor state of conservation in 2002. The conservation status
of the standing water has been improved by the reduction of material pollution and renaturalisation
over a 5 hectare area. An oxbow lake was renaturalised, and dumped earth removed; the European
Union and German State provided a €95,000 subsidy towards the total cost of €580,000. The overall
impact is that 60% of these habitats are now in an improved condition.
The nature conservation measures, 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 recreational camping sites located in the middle of the meadowland were removed and the land
returned to nature, and is now developing into Flora Fauna habitats (FFH) woodland habitats. The
nature reserve has benefitted by receiving higher quality land, and retained its area of 150 hectares.
The existing stands of woodland have been left to natural succession. The ecological approach has
led to the invasive, non-indigenous giant hogweed losing habitat due to the increasing shade from
developing woodland. This development work has generated near-natural riverbank habitats.
Positively the individual figures for migratory birds that overwinter in the Natura 2000 site have
stabilised despite the increased use of nature for recreation purposes in Essen.
4
City
of
Essen
on
the
‘Biodiversity
http://ris.essen.de/vorgang.do?id=MjyGc0Cft9Vs6Ti0MjyGGJ
5

in

the

Municipalities’

Declaration:

City of Essen, Maintenance and development plan for FFH zone NSG Heisinger Ruhraue, advance draft 2013
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In order to strengthen the important network of biotopes along the River Ruhr, fish ladders have been
6
installed at two out of four weirs . It is planned to remove further barriers to migratory fish species,
reducing the fragmentation of the
biozones of the Ruhr, including the Natura
2000 sites. Essen has endeavoured to
develop many near-natural stream
sections e.g. the Ruhmbach, Deilbach
and Langemarckbach streams. At the
Oefter Bach, an entire stream system was
developed on the basis of nature reserve
planning.
Figure 2.4.2 Emscher Bullhead (cottus
cf. rhenanus)
Nature conservation associations are
particularly
important
for
nature
conservation in Essen. For example, since 1982, they have maintained orchards for the City of Essen,
and look after bat caves. Species mapping and nature conservation education programmes are also
carried out by these groups.

Zaragoza
Zaragoza is driving awareness of its citizens with regards to nature and biodiversity-related matters by
attempting to bring citizens into planning for biodiversity in a number of ways, under the theme ‘Secure
the full participation and implication [= commitment] of the citizens of Zaragoza’. The measures used
focus not only on provision of information via their municipal website, but also on developing a handson approach where citizens are enabled to work on the land. The city does this principally by making
units of land available to groups in society, mainly the more vulnerable or deprived groups, whilst
providing them with useful services (security, marketing). In this initiative the municipality highlights
the biodiversity associated with traditional agricultural ecosystems, recognizing their importance in this
region. Zaragoza is also monitoring its citizens’ satisfaction with the work on nature and biodiversity.
Zaragoza has developed and implemented a strategic management plan for local biodiversity called a
‘Strategy for the Conservation of the Biodiversity of Zaragoza’. The plan embraces the 3 pillars of
sustainability.
One of the key actions is to consolidate and maintain urban green areas to preserve urban nature and
to involve the participation of citizens. A good practice in this area is ‘Farming Ecosystems’.
The City of Zaragoza owns 7,150 hectares of farming land and rents land to citizens to allow the
practice of traditional farming to continue.
More than 700 urban gardens have been created on green area land owned by the Municipality in
order to promote:

6
Land Nordrhein-Westfalen, Ruhr fish ladders:
http://www.brd.nrw.de/umweltschutz/landschafts_naturschutz_fischerei/pdf/fischpaesse.pdf
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•

Social gardens: productive areas for certain groups such as the unemployed, people with
disabilities and pensioners on low incomes. These are run by non-profit organisations and are
mainly targeted at specific groups of people in danger of social exclusion. They can receive
grants for the development of these social activities.

•

Gardens for leisure: this service is open to all citizens. These are managed by firms
specialised in ecological agriculture and offer to any person a wide array of garden services.
These firms assume business risks and do not receive any public aid.

•

School gardens: some fruits and vegetables are grown with an educational goal. The schools
have their own areas and children work at them. The main goal of school gardens is to spread
the benefits of the ecological agriculture, educate in sustainable and healthy habits and favour
agricultural variety. There are currently 111 school gardens in Zaragoza.

•

Environmental recovery of peri-urban areas: this work is funded through the EU LIFE
7
programme and the project is called Huerta Periférica km 0 (Peripheral Garden km 0). This
project is targeting the recovery of fertile land which was previously used in traditional
agriculture but has since been abandoned or used in intensive farming. The aim is to reinstate
local green spaces, improve soil, the natural environment, biodiversity and produce local food
products which have lower environmental costs in terms of energy consumption and are often
considered to be of higher
quality. Twenty five installations
of
traditional
ecological
agriculture on 75 hectares are
to be opened. The products will
be consumed in public centres
(schools and hospitals) and in
hotels and restaurants. A
network of shops for selling
these products is also to be
established.

•

Agro-ecological
market:
a
meeting point for the ecological
farmers
of
Aragon
and
consumers in Zaragoza.
Figure 2.4.3 Zaragoza Urban Gardens

Further important activity in public participation is the environmental education programme at the
Galacho of Juslibol, a protected natural area. The programme commenced in 1985, with the
participation of over 125,000 children since this time. Activities include:

7

•

Gardens for school children with the participation of more than 97 schools

•

Reforestation of the municipal woodlands by school children (more than 1,500 per year)

•

Programs for introducing the rivers and its banks to students, and activities in the city and its
parks

http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4659
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•

Creation of the ‘Ebro Environmental Centre’

•

Different commissions in biodiversity, Galacho of Juslibol, Local Agenda 21, citizen
participation bodies, and municipal environmental management associations and
organisations

In order to measure the impact of initiatives an annual survey called ‘Zaragoza, Seen by its Citizens’ is
carried out as part of the Local Agenda 21 framework monitoring activities. The survey results show a
positive trend in the perception of the quantity and quality of natural areas:
•

On the quantity of natural areas, satisfaction has raised from 57.7% in 2001 to 75.2% in 2009

•

On the quality of natural areas, the degree of satisfaction has increased from 58.7% in 2001 to
68.4% in 2009

A lack of awareness by the public regarding limitations on the use of natural areas requires even
greater activity in information dissemination and promotion. Of particular importance is to explain to
citizens why there may be specific access restrictions in certain protected areas.
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AMBIENT AIR QUALITY

Clean air is vital to our well-being. Economic activities, in particular those related to road transport,
power and heat production, industry and agriculture, emit a range of air pollutants. These have direct
and indirect effects on human health, and also adversely affect both ecosystems and cultural heritage.
Particulate matter (PM), ozone (O3) and nitrogen dioxide (NO2) are broadly considered to be Europe's
most problematic atmospheric pollutants in terms of harm to human health. In particular, both high PM
and O3 pollution have been linked to reducing life expectancy and to cardiovascular and chronic
respiratory problems. The following graphic shows the annual mean concentrations for NO2 and PM10
8
across the applicant cities .

Figure 2.5.1 Annual Mean Air Concentrations

17% of the European urban population lives in areas where the EU ozone target value for protecting
9
human health was exceeded in 2009. In the period 1997–2009, this figure ranged between 13% and
61%. High ground-level ozone concentrations are most pronounced in southern Europe. In order to
reach long-term air quality objectives, with ozone levels that avoid significant negative effects on
human health and the environment, substantial emission reductions of both Nitric oxide (NOX) and
Volatile organic compounds (VOCs) are needed at the local, regional and hemispheric levels.
Moreover, further substantial emission reductions of primary particulate matter and PM precursors

8

Data extracted from Eurostat Urban Audit database. Data
http://epp.eurostat.ec.europa.eu/portal/page/portal/region_cities/city_urban

was

not

available

for

all

applicant

cities.

9 120 mg O3/m3 daily maximum 8-hourly average, not to be exceeded more than 25 times a calendar year by 2010, averaged over three years.
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10

such as Ammonia (NH3), NOX, and Sulfur Dioxide (SO2) are needed to bring down current PM levels .
The days exceeding limit values for applicant cities in 2011 are shown in the following graph.

Figure 2.5.2 Days exceeding limit vales

The following examples showcase what cities are doing in terms of air quality in the urban
environment.

Essen
Essen produces high quality information on the contribution of emission sources to air pollutant
concentrations. This information is used as a decision-making tool and in the preparation of air quality
action plans which are used to highlight any poorly performing areas and introduce remediative steps.
The analysis featured below shows that traffic is the major local source to NO2 concentrations
whereas PM10 concentrations are dominated by long-range transport of air pollution (regional
background).

10 Environmental indicator report 2012, EEA
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Source:
LANUV NRW

Figure 2.5.3 Contribution by Polluter Category and Regional Background Level of NO2 Pollution

Source: LANUV NRW

Figure 2.5.4 Contribution by Polluter Category and Regional Background Level of PM10
Pollution
Note: Motor vehicle traffic = proportion of road traffic in urban background pollution levels
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Ljubljana
Ljubljana presents hourly air quality data measurements on their website. In 2013 an air quality health
risk index was developed to supplement the air
quality data on the website and is used in
combination with the hourly measurements for
SO2, NO2 and PM10. The index helps to define
the limits at which potential health impacts can
occur especially for more vulnerable groups
such as people with asthma, cardiovascular
disease etc. The health risk levels were
determined using data from a study monitoring
the incidence of certain illnesses from a sample
of over 30 million people spanning 26 European
countries. The index provides the general public
with a user friendly easy-to-understand
interpretation of measured concentrations of air
pollution on health effect risks.
Citizens awareness raising on air quality is also
carried out through publications, community
meetings, exhibitions, events etc.
Figure 2.5.5 : Hourly Air Quality Data on Website

Figure 2.5.6 Air Quality
Health Risk Index

Daily updated online information about current air quality in the city from all three measuring stations is
11
available to the public on the Ljubljana city website and on the website of the Ministry of Agriculture
12
and the Environment .

11

http://www.ljubljana.si/si/zivljenje-v-ljubljani/okolje-prostor-bivanje/stanje-okolja/zrak/?source=vosnjakova-tivolska

12 http://www.arso.gov.si/zrak/kakovost%20zraka/podatki/dnevne_koncentracije.html
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QUALITY OF THE ACOUSTIC ENVIRONMENT

The quality of the acoustic environment is very important to the quality of life of the population of a city.
Ambient sound levels that are beyond comfort levels are referred to as environmental noise pollution.
This can be caused by many different sources, such as traffic, construction works and industry as well
as some recreational activities. Generally the level of noise in cities is continuing to grow – as the
demand for mobility grows, the use of cars, trains, and planes increases, and so does the level of
noise. Excess levels of noise can cause damage to hearing, increased stress levels and unnatural
sleeping patterns.
The Environmental Noise Directive (2002/49/EC) relates to the assessment and management of
environmental noise. Its principle aim is to ‘define a common approach intended to avoid, prevent or
reduce, on a prioritised basis, the harmful effects, including annoyance, due to the exposure to
environmental noise’. The Directive refers to noise that people are exposed to continuously and not to
noise created by persons themselves, their neighbours, their workplaces or while in transit. Its aim is
to provide a basis for developing EU measures to reduce noise emitted by major sources, in particular
road and rail vehicles and infrastructure, aircraft, outdoor and industrial equipment and mobile
machinery.
EU regulations on noise management have been based on internal market objectives such as setting
harmonized noise limits for motor vehicles, household appliances and other noise-generating
products. These laws have encouraged the development of innovations that can help limit noise
pollution, such as low noise tyres and more silent road surfaces, as well as noise barriers and
soundproofing, which are very positive towards the effort of improving the acoustic environment of
cities around Europe.
Figure 2.6.1 shows the exposure to noise in each of the applicant cities, where available, using
harmonised noise indicators. The Lden is an abbreviation for day-evening-night level and is the
accumulated sound level for the day, evening and night time periods. It is a descriptor of noise level
based on energy equivalent noise level (Leq) over a whole day using the average of the calculated
sound values for the day time period (7.00hrs-19.00hrs) plus 5 dB(A) for evening noise (19.00hrs13
23.00hrs) and plus 10 dB(A) for night time noise (between 22.00hrs-7.00hrs) .

13

EEA Definition http://glossary.eea.europa.eu/terminology/concept_html?term=lden
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Figure 2.6.1 % Population Exposure to Noise

The following examples showcase what cities are doing in terms of Noise in the urban environment.

Oslo
The population of Oslo is growing at a record
pace. In order to halt the corresponding growth
in transport and noise, the Municipal Master
Plan
emphasises
condensed
urban
development in central areas and around public
transportation hubs. Oslo was one of the first
cities in Europe to establish quiet areas and
has an existing Noise Action Plan and is in the
process of developing a new Noise Action Plan.
The City of Oslo has developed customised
information material and makes active use of
the Internet to communicate about noise and
quiet areas. Noise maps and quiet areas are
included in an online map service and a
dedicated email account for requests about
quiet areas is established. A range of fact
sheets and brochures on quiet areas in general
have been produced, as well as on each
individual area. Noise complaints may also be
submitted online which allows for continual
monitoring and improvement.
Figure 2.6.2 General Factsheet on Quiet Areas
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Figure 2.6.3 Example of
Information Material related to
Quiet Areas
The Municipal Plan for Squares
and Public Meeting Places
(2009) ensures good acoustic
conditions when public meeting
places are constructed. The right
placement, and good planning
and design minimise noise.
Natural features and pavilions
are used to shield against noise.
A survey of all trees in the city
describe their sound muffling
qualities, as well as their positive
contribution to the sounds of the
city; leaves rustling in the wind
and a rich birdlife. The city is
developing a method to map
soundscapes, including a user
survey and a toolbox.

Figure 2.6.4 Current Soundscape Mapping Methodology Development Project Illustrations
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Essen
Noise reduction is actively pursued by the City of Essen, with ambitious and effective Noise Action
Plans and public participation. Measures from the 2010 Noise Action Plan are largely implemented
and a new Noise Action Plan is currently under development.
As part of this latest work a study has been carried out which calculated potential spaces for ‘Quiet
Areas’. A noise map was produced representing the overlapping acoustic basis of the individual noise
emission sources.
Quiet Areas are split into two categories:
Type 1: 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.
Type 2: in the urban area, quiet areas are planned and are green areas and/or recreation areas
where it is pleasant to spend time (e.g. parks, garden plots), and which have a size > 0.03
km² and Lden < 55 dB(A).

Type 1
Type 2

Figure 2.6.5 Map of planned ‘Quiet Zones’
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‘Quiet Areas’ in the region are proposed and are compared with the planning options for potential
future residential and business locations. The proposed ‘Quiet Areas’ undergo technical analysis
(including cost benefit analysis) and consideration, consultation with public bodies, public consultation,
and political review and acceptance.
Approximately 12,000 people live in the ‘Quiet Areas’ planned by the administration, and
approximately 278,000 citizens live within a 300 m radius of the ‘Quiet Areas’, together making up
roughly 51% of the population of the City of Essen. The catchment area14 of the ‘Quiet Areas’ is
approximately 85 km². In order to secure and create ‘Quiet Areas’, noise-optimised asphalt15 (LOA)
will be used for road resurfacing.
Essen has introduced a new car park space routing system using LCD displays. These are located in
over 120 different sites with 340 individual displays. This new system has significantly reduced traffic
from motorists looking for parking spaces and saves 6,300 vehicular kilometres on a daily basis, with
positive effects on noise, air pollution and accident frequency levels. The cost of the system was
around €2.2 million. At major junctions, LCD displays can also be used to provide additional
information on the local environment (see Figure 2.6.6 detailing ozone levels) and notifications about
events etc. There is an option to
change
the
theme
of
the
environmental message, so other
aspects such as noise levels can
also be displayed. The car park
routing
system
dynamically
manages around 12,000 parking
spaces.
Figure 2.6.6 Car park Routing
System with Ozone Level Display
at Top of Sign and Number of
Spaces by Location Below

14
15

Catchment area = 300 m radius around the ‘Quiet Areas’
Noise-optimised asphalt (german: Lärmoptimierter Asphalt /LOA)
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WASTE PRODUCTION AND MANAGEMENT

The European Union's average annual domestic material consumption fluctuates between 15 and 17
tonnes per person, globally the material 'footprint' of a European citizen has been estimated at
between 45 and 50 tonnes per year.
In waste management, it is important to encourage the shift towards a prevention and recycling society
in tandem with a green economy. Using material resources and generating waste are two sides of the
same coin. Waste is a potential resource when reused, recycled or recovered. Waste that is merely
disposed of can be interpreted as a loss of resources and thus as an inefficiency of the economy.
The EU Waste Framework Directive (2008/98/EC) is the cornerstone of EU waste policy. It introduced
the five-step waste hierarchy, with waste prevention as the best option, followed by preparing for
reuse, recycling and other forms of recovery including energy recovery. Disposal is the least preferred
option. Furthermore, life-cycle thinking was also introduced as a new waste policy concept. Today EU
waste legislation has a strategic approach to waste and resource efficiency, and manages different
waste streams by setting specific recycling targets. For example, the 2015 target for recycling of
vehicles will be 85% and the recovery target (including energy recovery) will be 95%. The EU
'Roadmap to a Resource Efficient Europe' reinforces this approach.
Recycling is seen as a key measure to decrease the amount of landfilled waste while reducing the
extraction and imports of materials used in the economy. It thereby links environmental considerations
with economic benefits.

Figure 2.7.1 Landfill & Recycling Rates in Applicant Cities

The following examples showcase what cities are doing in terms of waste in the urban environment.
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Oslo
A Source Separation Food Waste and Plastic Packaging (SSFP) project in Oslo was implemented in
2009 to reach the goal of 50% recycling. It was introduced gradually to enhance the already existing
separate collection of several other waste fractions.
A vital part of the successful expansion of the source separated collection was the need for concurrent
effective communications with householders. The need to raise awareness on ‘how to’ and ‘why’
separate was highlighted at an early stage in the process. Extensive information campaigns were
carried out including: distribution of hundreds of thousands of brochures, large advertising campaigns
in the media and in public spaces, engaging celebrities to advocate for source separation, and
approaching people directly.
To prevent overloading and citizens feeling detached, the emphasis was on positive reinforcement
with a sense of ‘we are doing this together’. The communication process was incremental in order to
reach full behavioural change. The long term communication strategy had four main phases:
1) Build awareness
2) Know results and benefits of the recycling process
3) Know how the system works and its effect
4) Action - your daily routine is the beginning of everything
Table Communication Campaign on Source Separation of Food and Plastic Packaging (SSFP)
and the Effect Over Time
Communication
phases

Raising
awareness

Timeline

Dec
2008

Awareness
status

30%

Sep
2009
Understanding
results and
benefits

Understanding
the effect

‘The City of Oslo
makes it easy for
me to recycle’

‘I trust that
separated waste
is recycled’

% of people who
claim to separate
food waste and
plastic
(respectively)

(top 3 out of 10)

(top 2 out of 6)

13%

-

12% / 10%

25%

-

16% / 18%

Jan
2010

61%

11%

-

13% / 15%

Feb
2011

85%

23%

-

42% / 42%

Dec
2011

91%

39%

51%

62% / 64%

Mar
2012

94%

41%

47%

66% / 67%

Dec
99%
55%
52%
84% / 83%
2012
Table 2-1: Communication Campaign on Source Separation of Food and Plastic Packaging
(SSFP) and the Effect Over Time
The effectiveness of the campaign was monitored and tracked at each stage through householder
surveys and this demonstrated that the awareness campaign really worked in helping to change
behaviour. As a result the recycling rate has increased successively during the introduction phase,
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along with the extension of the project.

Umeå
Waste management in Umeå operates on a polluter pays principle and is financed solely by waste
management/collection fees, not taxes. Umeå has implemented a sophisticated 3-part charging
system that includes a base fee which covers the cost of recycling centres and recycling stations; a
collection unit/container fee which covers the cost of waste collection and treatment; and a variable
weight-based fee for combustible waste. The collection unit fee covers the cost for waste collection
and transport as well as the purchase and maintenance of the containers. The collection unit fee
depends on size of container and method of collection. The weight surcharge for combustible waste
mainly covers the cost of treatment of the collected waste at a combined heat and power plant.
Umeå’s recycling rates have been consistently increasing and the amount of household waste for
incineration has been in decline.
Food waste is weighed but not charged thereby promoting the recycling of organic waste. This
strategy results in Umeå being one of the world leaders when it comes to the low proportion of waste
and biodegradable waste sent to landfill.
The
practice
in
Umeå
demonstrates the importance of
an effective ‘pay as you throw’
(PAYT) system in terms of its
influence on behaviour with
respect to increased recycling
and reduced waste disposal.
Figure 2.7.2 EU Waste
Hierarchy
Source: Umeå Application
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WATER MANAGEMENT

The EU Water Framework Directive (WFD) acknowledges that modern water management needs to
take account of the environmental, economic and social functions of water resources throughout an
entire river basin (EEA, 2007). Indeed, more and more countries are considering both supply and
demand in their river basin management plans, and particularly in their public water management
(EEA, 2010).
Water pricing and governance are among the strategies and measures employed to encourage
sustainable use. The WFD requires Member States to take account of recovery of the costs of water
services (including environmental and resource costs) from users including farmers, industry and
ordinary household consumers, based on the polluter-pays principle (EEA, 2007, 2010a).
Water metering has provided a high incentive to save water, and experience shows that households
with water meters (and associated charges) generally use less water than those without them.
Currently, only some European countries meter the majority of water uses; often metering is still
limited, especially relating to agricultural water use.

* Some cities did not provide this statistic
Figure 2.8.1 Water Consumption in Applicant Cities
The following examples showcase what cities are doing in terms of water management in the urban
environment.
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Ljubljana
The provision of high quality water and the accompanying information on quality is a measure in
Ljubljana to generate awareness among citizens that high quality drinking water is a valuable resource
and water from all sources must be considered appropriately.
The website http://www.primavoda.si/ provides accessible information on the importance of clean
drinking water and the science behind it, water consumption in Ljubljana and how to calculate and
reduce your consumption, water quality in Ljubljana and the network including the location of drinking
fountains and many teaching materials for school children.
The provision of locations for public drinking fountains or Pitniki is of particular interest. Eighteen public
drinking fountains operate in Ljubljana from April to October. These are connected to the public water
supply system and
are maintained and
monitored
on
a
regular
basis.
Information on the
fountains and on the
quality of drinking
water
in
the
fountains
is
available on the
website, and as an
application for smart
phones.
Source: www.primavoda.si

Figure 2.8.2 Map of Public water fountains (Pitniki)
The smartphone application determines your current location and helps you find the nearest drinking
water fountain by displaying a map with a plotted route, and providing a short description with a photo.
A panoramic view of the city with the water fountains plotted is also available.

Figure 2.8.3 Tap Water Ljubljana Mobile Application
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Oslo
Oslo has engaged in a number of public awareness campaigns to reduce water consumption and
develop understanding of the value of water. Media such as Facebook and Twitter are used actively to
inform on measures of how to reduce water use and make the most of this resource. A number of
these campaigns are outlined below:
H2OSLO

Garden Watering Campaign

Water is valuable

Oslo is actively encouraging
inhabitants to drink tap water,
rather than store-bought drinks
that
have
travelled
great
distances. Reusable drinking
water bottles have been handed
out to all school children in Oslo,
as well as to people attending
various festivals. A film about
Oslo’s water supply and how
Oslo purifies its drinking water,
targeting the youth market, has
been produced. Film about the
16
water supply in Oslo
(in
Norwegian).

In 2012 and 2013, the City of
Oslo conducted an awareness
campaign to make people water
their gardens more efficiently.
The campaign recommends
watering at night, using water
cans rather than lawn sprinklers,
and cover sun-drenched areas
with bark to act as a mulch. The
campaign
messages
were
displayed on cars, buses, trams
and the metro, and promoted
through the media.

Through an Internet based
water test, the inhabitants of
Oslo can check how much water
they use. The site also offers
information on how to reduce
water consumption. The test
was launched during World
Water Day 2012, when posters
were put up in tram and bus
stop shelters across the city.
17
The
Water
Test
(in
Norwegian). An App for mobile
phones and tablets is also
available.

Oslo has also used technological solutions to
manage water and in particular storm water. A
3D-model of the city has been developed and
used to simulate surface run-off which
pinpointed some of the floodways. A more
complete hydrological model will be developed
for areas of special interest. These models will
be able to simultaneously simulate surface
runoff and urban drainage flows. By identifying
target areas it is planned to introduce
mitigating measures to minimise potential
storm water damage.
Figure 2.8.4 Water Saving Campaign
Posters, Drinking Water Bottle Distribution
at Øya Music Festival

16
17

http://www.youtube.com/watch?v=0Pb7os46MB0
http://www.vannioslo.no/
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WASTE WATER MANAGEMENT

The treatment of waste water is a vital step in the continuous water cycle but also in terms of
protecting the natural environment. With great advances in waste water treatment and the
corresponding increase in the quality of water discharged into the received environment, all
stakeholders are benefiting.
A clean urban environment is among the goals of the Urban Waste Water Treatment Directive
(91/271/EEC). Its objective is to protect the environment from the adverse effects of urban waste water
discharges and discharges from certain industrial sectors. The Directive focuses on the collection,
treatment and discharge of:
•

Domestic waste water,

•

Mixture of waste water, and

•

Waste water from certain industrial sectors.

This Directive requires all cities and towns with populations of 2,000 or more to have sewage
collection systems in place and to treat the waste water to certain minimum standards before it is
discharged into the environment. Although it is the most costly of all of the EU environmental
requirements to implement, the reductions in pollution it has brought are significant. This legislation
has helped to clean up rivers, lakes and coastal areas and has been essential for meeting the healthbased standards of the Bathing Water Directive (2006/7/EC).

*Information not available for all applicants
Figure 2.9.1 % Households connected to WWTPs in Applicant Cities

The following examples showcase what cities are doing in terms of waste water in the urban
environment.
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Larissa
The City of Larissa is currently working on a new innovation which involves the reuse of treated waste
water to irrigate urban and suburban green spaces. This water saving solution is of particular value in
hot arid climates but can be applied in cooler environments. The proposed new treatment facilities will
3
allow advanced treatment of a certain portion, 10,000 m /d of the total supply to the Waste Water
Treatment Plant (WWTP). The enhanced treatment is to be achieved mainly by UV filtration and
disinfection, so the effluent quality will be suitable for the irrigation of city parks. A further aspect of the
project is the development of the treated waste water reuse irrigation transmission network. All
projects will be sited within the land of the WWTP.

Source: Larissa Application

Figure 2.9.2 Project Schematic
The reusable treated waste water
for irrigation will be discharged
through a 13 km long closed loop
irrigation
distribution
network
covering the major parks in the
urban fabric of the city, which hosts
large areas of leafy walkways with
trees and shrubs.
The project is at a mature stage, a
preliminary design and tender
documents have been prepared,
and it is in line with the relevant
national and European legislation.

Figure 2.9.3 Pipeline Routes in
Irrigated Areas
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Umeå
Umeå undertook a public awareness campaign to tackle the
challenging area of urban water run-off which is not on the radar of
most citizens and would generally be considered by the public a
matter for the authorities.
A Carwash Campaign was launched to show citizens how their activity
can contribute to water treatment performance. The campaign
demonstrated that activities on hard surfaces such as asphalt can be a
burden and showed how residents can help improve storm water
quality.
Those citizens who chose to use the car wash instead of washing their
cars on the street were presented with flowers and praised to say
‘thank you’ for making the right decision.
Figure 2.9.4 Citizen Rewarded for Water Saving Activity

Nijmegen
Nijmegen has introduced a number of initiatives to deal with the increasing pressures of urban water
run-off on sewer systems. The City carries out a range of communications activities to raise
awareness and additionally offers certain subsidies to encourage the participation of citizens in the
improvement
of
wastewater
treatment
through
the
implementation of ‘Disconnecting private buildings’ and ‘Green
roofs’.
Nijmegen communicates directly and indirectly with citizens to
persuade them to disconnect their home from the sewer. A public
information support service called the Water Service Point (WSP)
was set up to handle all queries on water and related subsidies.
This WSP was housed in the climate store the Green Heart. This
was operated privately until 2013 but the town has subsequently
taken over the WSP role.
When domestic disconnection occurs, receiving areas for the
water can be underground infiltration facilities, rainwater barrels
and gardens. The city has also carried out public disconnection in
many areas and in some cases has created special features
such as fountains which also serves as a communications tool.
Further communication projects carried out by the WSP are the
water markets, production of leaflets on disconnection and on a
regular basis brings tour groups from home and abroad to their
water works and climate adaptation projects.
Figure 2.9.5 'Are you joining in?' - Flyer about Disconnection
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Figure 2.9.6 Cascade Town Centre & Corn Markey Park with Water Art

Figure 2.9.7 Koningsplein Disconnection Project with Trick Fountains
Rivierenland Water board, administrator of the WWTPs, also carries out communication projects on its
water management tasks. Thus, school groups visit the RWZI and the operation of the sewerage and
sewage treatment is explained to them.

MDR0763Rp0029

44

F02

European Green Capital Award 2016

Urban Environment Good Practice & Benchmarking Report

2.10 ECO-INNOVATION AND SUSTAINABLE EMPLOYMENT
In order for cities to create a future for its citizens, sustainable employment is key and this is often
realised through eco-innovation. Many cities are fostering an ethos of eco-innovation via clean tech
initiatives.
Preventing (and adapting to) adverse climate change is one the greatest challenges of our time, and
closely interlinked with a range of other environmental and societal challenges (EEA, 2010).
Achieving a low-carbon economy is a therefore a critical element in a transformation towards a green
economy. Succeeding in substantially reducing greenhouse gas emissions, while avoiding adverse
18
economic effects so far as possible, is at the core of efforts to improve resource efficiency .
Technological innovation and creativity are indispensable for ensuring the sustainable future of cities.
The promotion of creativity and innovation are central to the Europe 2020 Strategy. The European
Commission has supported programmes to integrate science and technology into all cities. These
include RuNuP (‘Role of universities in urban poles’) projects for small and medium-sized cities without
university centres. Under the Environmental Technologies Action Plan (ETAP), the EU is promoting
the adoption of eco-friendly technology projects such as recycling plants for waste water from baths,
showers and washing machines. Many of these initiatives are creating green jobs, ranging from
mechanics trained to repair low-emissions vehicles to new enterprises building solar panels. The EU
has supported this type of job creation by providing €105 billion in green projects under its Cohesion
Policy funds (2007-2013). The EU 2020 Strategy also puts innovation and green growth at the heart of
its blueprint for competitiveness.
The following examples showcase what cities are doing in terms of Eco-Innovation and Sustainable
Employment in the urban environment.

Umeå
In 2008 the City of Umeå decided to become a Nordic hub for CleanTech. Subsequently the City
signed an agreement with Umeå University to collaborate on sustainable city development and
CleanTech. In 2009 the city owned company Kompetensspridning i Umeå was established. The
company has a steering committee with its chairman from the energy company, Umeå Energi, board
members from the waste company, UMEVA, and the city of Umeå.
Together with employees from the above consortium, Kompetensspridning i Umeå has a unique
competence and together with businesses and universities in the region works closely to enhance
green jobs and export their knowledge in the CleanTech sector, www.technicalvisitsumea.se.The main
aim of the company is to make business (cleantech products and services) by using their technical
knowledge. This is achieved in a number of ways:
•

Technical visits to a range of environmental facilities – to help visitors create more sustainable
cities and communities

•

Collaboration and external funding

•

Assist with company project applications

•

Training programmes

18 EEA 2012 indicator report
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Figure 2.10.1 Interactive
Portal –
www.technicalvisitsumea.se
A particular focus for the future
is to work with SME’s where the
SME can use the technical
infrastructure
provided
by
Kompetensspridning i Umeå and universities in the region as a test bed for their cleantech projects.
There is already some activity in this area but the plan is to develop it further. Business incubator
facilities are also planned as a service offering to the organisations involved with a view to
commercialising the product or service arising from the project.

Zaragoza
Zaragoza has developed an urban innovation strategy called the ‘Open Government Strategy in the
19
Digital City 2012-2015’ . The concept is based on smart citizenship which brings people and
technology together to make an innovative, sustainable, knowledge economy. This includes the
implementation of a number of actions to foster eco-innovation and resource efficiency.
Some of these actions are:

19

•

Introduction of eAdministration to reach ZERO PAPER

•

Total renovation of the public lighting network using LED systems

•

Development of solutions for an efficient use of private vehicles

•

Launch of the Urban Mile Lab, an R&D laboratory of the smart city and a facility to develop
joint projects of the administration, citizens and companies, with a specific focus on energy
efficiency in cities

•

Improved city and resource management by sensoring the elements of public thoroughfares
using loT (Internet of Things) devices

•

Installation of intelligent irrigation system

http://www.zaragoza.es/contenidos/sectores/tecnologia/Estrategia-Ciencia-Tecnologia-en.pdf
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2.11 ENERGY PERFORMANCE
The current fossil fuel-based energy and transport systems, which emit large amounts of greenhouse
gases, are at the root of climate change. Globally, energy supply accounts for some 25% of
greenhouse gas emissions; in the European Union the figure is even higher: at a little more than 30%
of total greenhouse gas emissions. Emissions from energy production have reduced significantly in
Europe since 1990 (more than 17%), in part due to an increase in the share of renewable energy
sources (EEA, 2011).
The Europe 2020 strategy for smart, sustainable and inclusive growth (EC 2010) explicitly links a
triplet of interconnected headline targets to be accomplished by 2020: reducing greenhouse gas
emissions by 20% (or more, depending on international negotiations) relative to 1990; increasing the
share of renewables in the EU's energy mix to 20%; and increasing energy efficiency by 20% by 2020.
Promisingly, the share of renewable energy in final energy consumption (i.e. the total energy
consumed by end users, excluding what is used by the energy sector, taking into account also losses
that occur during transmission and distribution of energy) increased in the European Union over the
past two decades: from under 7% in 1998 to almost 12% in 2009. This represents a significant effort
but also highlights the need for further efforts to meet the legally binding 20% target for the share of
renewables by 2020 for Europe as a whole.
Meanwhile, regarding energy efficiency, substantial steps have been taken towards increasing energy
savings in primary energy by 20% including the recent Directive 2012/27/EU on energy efficiency.
The following examples showcase what cities are doing in terms of Energy Performance in the urban
environment.

Nijmegen
The City of Nijmegen has reduced energy use by 6.7% since 2008. This has been achieved by
implementing a range of measures, including technological and behavioural, to reduce energy
consumption in private and publicly owned buildings and facilities. The City of Nijmegen works in close
co-operation with neighbouring municipalities, local companies and the public on a wide range of
initiatives including campaigns such as ‘Our Green Heart’ and the ‘Nijmegen Energy Approach’ to
stimulate people to work together to save
energy.
Some of the actions undertaken:
•

Consumer
awareness
climate
campaign ‘Our Green Heart’ promoting
energy saving behaviour amongst
citizens by offering positive alternatives

•

Post-campaign set up of an information
desk to provide advice and information
Figure 2.11.1 Mobile Artwork ‘Our Green Heart’ (Campaign Mascot)
Note: In the Nijmegen dialect, the words for deer and heart are pronounced the same

MDR0763Rp0029

47

F02

European Green Capital Award 2016

Urban Environment Good Practice & Benchmarking Report

•

Loans and subsidies for private home
owners as well as energy saving advice
and packages for 6,000 people on low
income

•

Arrangements with housing co-operations
on how to make their portfolio more energy
efficient and how to generate sustainable
energy (energy labels issued for buildings)

Figure 2.11.2 Energy Loss at Nijmegen Homes
• Energy Performance Locations – specific energy performance agreements e.g. a new city
district in Nijmegen North with 200 climate neutral houses
•

The Nijmegen Energy Covenant - sixteen large leading companies and institutions in
Nijmegen voluntarily agreed to reduce approximately 1.2 million tonnes of CO2 over 3 years.
This objective has been largely met. This covenant has been expanded where 100 SME's
received free energy scans from the municipality and advice about the most cost effective
energy saving measures to be implemented. The Nijmegen Energy Covenant has received
national recognition in the Netherlands and has been adopted in several Dutch cities

•

Since 2010, Nijmegen has been working with a National Preservation Pathway, Environmental
Management Law stipulates that companies must take energy saving measures which pay for
themselves within five years. Energy efficiency improvements have taken place in health care
facilities and supermarkets. Currently the project is focused on large offices

•

Use of synergy effects and economies of scale through sustainable procurement and buying
green energy through cooperation with neighbouring municipalities

Oslo
By 2020 fossil fuel heating shall be phased out in all private houses in Oslo. The city has also set a
number of targets for renewables and energy efficiency in municipal buildings. To achieve the goal a
multi-stranded integrative strategy has been developed:
Financial support for private building owners: a ‘Climate and Energy Fund’ offers financial support to
homeowners who want to save energy, or convert from fossil fuel heating to more energy efficient
systems, based on renewable resources. From 2008 to 2012, 1,000 out of approximately 13,860 oilfired boilers in private homes have been replaced by renewable energy. In order to reach the ‘phasing
out’ target, Oslo will continue its public information campaigns and grants strategy see Figure 2.11.3.
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Figure 2-11.3: Public Information Campaign Bus Shelter Posters in the City of Oslo
Note: Posters put up in public transport shelters, inviting private housing co-operatives to consider replacing their oil-fired
boilers: ‘An oil-heated apartment pollutes more than 1.3 cars annually’

Clear targets for renewable district heating system have been set where it has been decided that the
district-heating grid in Oslo is to be fossil-free by 2016 and system modifications are underway. In
2012, the proportion of hydroelectricity and renewable energy sources for district heating was 93%,
9% higher than in 2011.
The City of Oslo as a cutting edge player: In 2008, the City Council decided to phase out fossil fuel
heating in all municipal buildings by 2012. These buildings are now virtually fossil-free, the target has
almost been reached, 170 municipal buildings have exchanged oil-fired heating for renewable energy
options and 33 buildings still use heating-oil, but are in the process of phasing it out.
Passive House standard in new (municipal) buildings: Oslo is leading the way in setting standards in
Norway. Oslo has worked to promote Passive House standards in municipal buildings. So far, one
school complying with Passive House standards has been completed. An additional 11 schools,
kindergartens and nursing homes are under construction, and a further 16 are in planning. Two Zero
Energy houses are also in planning stages. From 2014, all new municipal buildings must comply with
Passive House or equivalent standards.
Innovative energy solutions: The City Council has decided that ‘Oslo will lead the way in developing
and testing new energy and eco-efficient solutions and products in its own building projects,
operations and administration’. Thus, municipal real estate undertakings often choose solutions that
have not yet been fully tested. They are able to shoulder costs and solve challenges in a way that
private developers cannot. Examples of such technologies include a new pellet feeding system, the
testing of water purification in waterborne heating systems and storage of solar energy in geothermal
wells.
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2.12 INTEGRATED ENVIRONMENTAL MANAGEMENT
The environmental management of a city is a very complex and often an overarching task. This allencompassing area includes elements such as Green Public Procurement as well as energy efficiency
and public buildings management.
Green Public Procurement (GPP)
‘Europe’s public authorities are major consumers. By using their purchasing power to choose
environmentally friendly goods, services and works, they can make an important contribution to
sustainable consumption and production – what we call Green Public Procurement, or GPP.
Although GPP is a voluntary instrument, it has a key role to play in the EU’s efforts to become a more
resource-efficient economy. It can help stimulate a critical mass of demand for more sustainable
goods and services which otherwise would be difficult to get onto the market. GPP is therefore a
strong stimulus for eco-innovation.
To be a success, GPP needs clear and verifiable environmental criteria for products and services. A
number of European countries already have national criteria, and the challenge now, as GPP
becomes more widespread, is to ensure that the criteria are compatible between Member States. A
level playing field will boost the single market, ensuring that what is good for the EU is also good for
20
the environment’ EU Commissioner for Environment Janez Potočnik on GPP .
Energy Efficiency and Management in Public Buildings
Cities make demands on a wide range of resources, from energy and water to minerals and metals.
The EU’s ‘Thematic Strategy on the Sustainable Use of Natural Resources’ highlights the danger of
using natural resources at a rate that exceeds their regeneration capacity.
Green buildings that require less energy for lighting, heating and cooling through more sophisticated
use of minerals, façade design and innovative air flow systems, are an essential component of the
effort to achieve efficient and sustainable European cities. Similarly, those buildings that actively
incorporate lower-carbon energy generation can make a significant contribution to the overall energy
performance of our cities. The development of block, district and city ‘group-thinking’ in relation to
energy performance in cities is also critical. Development of compatible and integrated energy
infrastructure on a whole city basis will lay the foundation on which smart-cities can optimise their
energy performance.
The following examples showcase what cities are doing in terms of Environmental Management in the
urban environment.

20 EU Commissioner for Environment Janez Potočnik on GPP. http://ec.europa.eu/environment/gpp/index_en.htm
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Dąbrowa Górnicza
The City of Dąbrowa Górnicza engages in ‘Participatory Budgeting’ on a large scale. This is an
innovative process where citizens can develop, submit and vote for projects in their local area. The
ideas are submitted to the municipality where they undergo initial feasibility testing and if considered
viable are forwarded for a public democratic vote. The selected projects are financed by a dedicated
municipal fund 5 Million Zloty (€1.2 Million) per year. This allows people to decide how their taxes will
be spent in their local environment. There is further information in Polish on Dąbrowa Górnicza
‘Participatory Budgeting’ website, http://twojadabrowa.pl/.
The Dąbrowa model is divided into the following steps:
1. Awareness raising
•

From February to April

•

Wide informational campaign: website, special contribution to the Dąbrowa Review,
informational materials

•

Close cooperation with local media and citizens

•

Training of local leaders, including leaders of NGOs and employees of institutes that operate
consultation points

•

Informative meetings with residents

As part of the educational action:
•

The website www.twojadabrowa.pl was created http://www.twojadabrowa.pl/

•

1,000 posters, 29 information boards and 294,000 brochures were printed

•

Media co-operation established, the result of which was several pieces of film footage and
radio interviews

•

Meetings held with residents, people from consultation points, as well as initiative groups that
wanted to learn more about the procedure

•

http://twojadabrowa.pl/aktualnosci/20130304/2/spotkania_informacyjno_edukacyjne.html

2. Resident project proposals
•

Residents in the district 16 years of age or over can make a project suggestion

•

Project must be supported by a group of at least 15 local residents who are at least 16 years of
age

•

Project drawn up on a special application form prepared by the City Hall

3. Project Proposal verification and review by the Dąbrowa Górnicza City Hall
•

From 20 May until 19 August

•

The submitted form, after formal verification (until 19 June), undergoes a review process
carried out by the appropriate organisational unit of the City Hall

•

This stage involves, among other things, costing for the project and reports which indicate
whether or not the project is feasible. In the event that the project is deemed unfeasible, an
explanation of the negative outcome will be provided and a possible alternative solution may
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be provided
•

The list of projects suggested by residents for each district, together with reports from the City
Hall, will be published by the 19 August

4. Discussion of submitted project proposals for the purpose of establishing a list of projects, based
on a vote by the District Residents Forum
•

From September to October

•

The District Housing Forum (DFM) will be held in each district. Their aim is to clarify the
opinions issued regarding submitted projects, and to establish via discussion a list of
projects to be voted on by the residents of the given district

•

The list of projects to be voted on contains the project title together with an estimated
valuation will be published online at www.twojadabrowa.pl and displayed at Consultation
Points http://www.twojadabrowa.pl/

•

Places and dates of the meetings of the DFM will be made available to the public by 20
August

•

Meetings will be open to residents. Project authors and City Councillors will be invited to
attend

5. Resident voting on projects
•

5 days in November

•

The next, penultimate stage is the vote by district residents

•

Voting will take place from 18 to 22 November. The layout of the ballot cards and the voting
instructions are specified in the Mayor's Ordinance No. 1904.2013 dated 26.09.2013
regarding: voting dates and ballot card in accordance with the Participational Budget.
November voting will involve the arbitrary distribution of 10 points possessed by each
resident amongst corresponding projects

•

It should be remembered that projects from a given district can only be voted upon by that
district's residents, who must be at least 16 years old

6. Announcement of projects to be implemented in 2014
•

December

•

The results of voting will be published by 13 December. Based on the results of the vote, the
Mayor will approve the final list of projects to be implemented in 2014

In accordance with the rules and procedure for implementing the Participational Budget (DZ. URZ.
WOJ. SLA http://dzienniki.slask.eu/ActDetails.aspx?ID=210852013.2079) in the absence of an
adequate number of projects in any of the districts or in the event of a failure to allocate all resources
for a specific district, it is possible to shift them, upon the Mayor's decision, to the district with the
highest voter turnout, or eventually these resources may be allocated to projects that lack a part of the
resources necessary for the project to be recommended for implementation
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Ljubljana
The City of Ljubljana showcases the city in 3D format and all planned urban development. The 3D
Urban Planning application is among the first in the world to show existing and planned projects,
planned land use and new proposed spatial solutions through which you can move interactively in
three dimensions.
In addition to 3D visualisation, 3D urban planning is also a tool for the involvement of project owners,
contractors, stakeholders and the professional and general public in the citys spatial planning.
With this new tool, adopted municipal spatial plans are presented in detail. Additional items shown are
solutions awarded in urban planning competitions, building tests and initiatives by various designers
on how individual areas of the city should be redeveloped. The latter are showcased mainly with the
intention to stimulate a wider debate on aspects of the spatial development of the city.
Click this link to see 3D urban planning in the City of Ljubljana
https://urbanizem.ljubljana.si/lab/3durbanizem/3deng.ht
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3 INTEGRATED GOOD PRACTICE EXAMPLES
Some of the applicant cities have developed initiatives which have a positive effect across a number of
the indicators used in the competition judging process. Three cities have been selected to
demonstrate the work they have done in one target area which has had a positive knock on effect in
another environmental area or in some cases multiple areas

Nijmegen
The City of Nijmegen demonstrated how the redevelopment of a flood prone area has positively
impacted on a number of indicator areas specifically on Climate Change, Green Urban Areas and
Biodiversity.
Nijmegen has embraced its location on the River Waal, the Dutch continuation of the River Rhine,
through the implementation of the ‘Room for the River’ project. The Waal makes a sharp turn at
Nijmegen and also narrows here in the form of a bottleneck. In 1993 and 1995 the impact of these
features of the Waal resulted in increased river levels causing flooding in the city. The aim of the
‘Room for the Waal Nijmegen’ Project is to protect residents from flooding.
For Nijmegen, this means a replacement of the
Waal dike in Lent and the construction of a
secondary channel in the floodplain. This then
creates an island in the Waal, and a unique
urban river-park in the heart of Nijmegen with
space for living, recreation and culture, water
and nature. Nijmegen is creating a green blue
aorta in the heart of the city.
Figure 3.1.1 Near flooding in Nijmegen in
1995 was inducement for the Room for the
River programme

Nijmegen is very active in the area of
adaptation to climate change and participates
in the European project Future Cities
(www.future-cities.eu).
The main objective of the Future Cities project is that anticipatory strategies are needed to adapt
urban structures to ensure the impacts of a changing climate will not endanger the urban living
environment. The Future Cities-Partnership develops concepts and implementation strategies which
are innovative, proactive and provide for synergistic effects and cost-effectiveness by applying
combined measures. By firmly establishing water, energy and greenery plans, a sustainable city can
grow.
Nijmegen has made significant investment in the project, and is part financed through subsidies from
the Future Cities project. This has allowed different parts of the Nijmegen Climate Plan to proceed,
such as investigating the possibilities for more water in the city, less CO2 emissions and improved
energy efficiency. An action plan for the promotion of green roofs is to be rolled out. The construction
of green roofs brings many advantages such as water retention, capture of CO2 and particulate
matter, cooling and insulating buildings and provision of a better environment and quality of life.
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Oslo
Oslo has introduced strong and diverse measures to promote alternative fuels especially for electric
vehicles on a large scale for climate mitigation and with strong co-benefits for air quality. In 2012, the
City Government decided that by 2015 municipal cars will use zero emission technology (electric
vehicles).
Oslo and the Norwegian Government are jointly providing a set of effective incentives to increase the
uptake of electric vehicles (EVs). The measures introduced in the city include free parking for EVs in
the city’s municipal car parks, free vehicle charging (1,000 points to date), exemption from toll ring
charges and access to use bus lanes.
These targeted efforts have contributed to a sharp increase in the number of electric vehicles on the
roads of Oslo since 2009. In 2013 around 7 % of new cars sold in Oslo were electric. The trend
contributes to reduced noise and air pollution and greenhouse gas emissions. Electric vehicles in Oslo
largely run on renewable energy. In some cities the electric fuel basis is different and the CO2 effect
may be smaller. However, EVs contribute to the reduction of local air pollution on the city streets.
In addition the municipal government has procured alternative fuel vehicles for its own transport. To
date 87 biogas buses and 18 diesel-hybrids buses have been introduced, and 5 hydrogen buses are
currently undergoing trials.
Oslo has a high proportion of electric vehicles (3,357) and has ambitious plans for the future for
promoting low and zero-emission technologies for Oslo public bus company and all city taxis in 2020.

Figure 3-1.2: Green Mobility Measures in Oslo
Note: Top left, hydrogen station, top right, hydrogen bus, middle left, shore based renewable electricity for ships, middle right,
city bikes, bottom left, electric charge point with free parking and bottom right, biogas bus
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Umeå
There are several impressive and innovative schemes for the built environment in Umeå. Generally
Umeå focuses on a systemic city wide approach, however Sustainable Ålidhem is a district level ‘low
carbon zone’ scheme.
The scheme commenced in 2010 and is a national pilot project for sustainable urban development
including social, technical, environmental and economic aspects. It focuses on large-scale sustainable
renovation of 1960s and 1970s buildings, side-by-side with new low-energy buildings. Phase 1
involves 1% of Umeå’s population (about 1,000 people) and will run until the end of 2014.
The overall objective is to transform Ålidhem into a more sustainable neighbourhood by halving the
energy use in the area by implementing a range of energy efficiency measures such as thermal
insulation, low energy lighting, metering of energy and water, hot water for dishwashers and washing
machines provided by district heating, air ventilation heat recovery, and wind turbines. The aim is to
have sustainable rent levels, and to create a more comfortable and safe environment. Photo-voltaic
(PV) cells have been installed on roofs, and when completed in 2014 Ålidhem will have 2,800 m2 of
PV cells. Data from the study currently indicates that more electricity will be generated per year than
needed for property management.
The project is a co-operation between Bostaden, Umeå Energi, the Municipality and Umeå University
which coordinates an integrated research and monitoring project using open data from the project
partners. The project was awarded the 2013 European Sustainable Energy Award in the Living
category.

Figure 3.1.3: Energy Systems Approach – Sustainable Ålidhem

The project comprises not only energy related measures, but follows a more holistic approach
(sustainable neighbourhood, comfortable and safe environment). The target of living standards
improvement is very important to convince and mobilise the population. In addition, Umeå is going to
continue a comprehensive (integrative) strategy including smart city planning and participatory
elements.
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Expert Panel Profiles
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Indicator No. 1 – Climate Change: Adaptation and Mitigation
Expert: Mr. Javier González Vidal – Atmospheric Pollution Technical Advisor, Regional
Government of Valencia – D.G. Environmental Quality, Spain.
F. Javier González Vidal is an Industrial Engineer and graduate of the
Polytechnic University of Valencia. Throughout his professional career he
has always focused on the promotion of environmental respect, both at
the regional and international level.
For the last 13 years he has worked for the Regional Government of
Valencia in the D.G. Environmental Quality, where the role has provided
him with a wide view of the situation related to the intensive use of energy, climate change,
polluting emissions and air quality.
The development and implementation of policies to fight air pollution and climate change have
been one of his priorities, using emissions inventories as a key tool to assess effectiveness.
During this period some of the main tasks he has been involved in have been the development,
implementation and monitoring of the policies included in the regional Climate Change Strategy
and the implementation of the EU ETS, the management of the PRTR register, and the air quality
network analysis and subsequent development of air quality actions plans.
He was a member of the Climate Change Committee of the European Commission as a
representative of the regional governments of Spain in order to express their opinion during the
negotiations of the European policies.
Since 2005, as a member of the Roster of Experts of the United Nations Framework Convention
on Climate Change, Javier contributes to the review of national communications and inventories,
focusing on the energy chapter, according to the Kyoto Protocol commitments.
He has cooperated actively with D.G. Enlargement providing technical support to EU partner
countries with regard to the approximation, application and enforcement of EU environmental
legislation through the Technical Assistance and Information Exchange instrument.
In 2013 he worked with the Ministry of Environment of Brazil, regarding sectorial dialogue
between the EU and Brazil, on Climate Change and Energy Efficiency.
Indicator No. 2 – Local Transport
Expert: Dr. Henrik Gudmundsson – Senior Researcher, Department of
Transport, Technical University of Denmark.
Henrik Gudmundsson has been a Senior Researcher in Sustainable
Transport at the Technical University of Denmark since 2006. He is
educated as an Environmental planner and has a Ph.D. from
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Copenhagen Business School. His main area of research is sustainable transport governance
and policy analysis, including the use of knowledge and indicators in the design, implementation
and monitoring of transport plans. Henrik is the National Principle Contact Point (PCP) on
transport indicators in Denmark for the European Environment Agency (EEA), and a member of
the scientific advisory board for the Swedish Government’s Transport Analysis agency. Henrik is
currently involved in four major research projects on transport policy and planning. He is a
member of the ‘Performance Measurement’ and ‘Transportation and Sustainability’ Committees
of the US Transportation Research Board.
Before assuming his current position Henrik has been involved in State of the Environment
Reporting for Denmark at the National Environmental Research Institute (1993- 2006) and prior to
that he was a Head of Section in the Danish Environmental Protection Agency (1988-2003).
Indicator No. 3 – Green Urban Areas Incorporating Sustainable Land Use
Expert: Ms. Ir. Hedwig van Delden – Director, Research Institute for
Knowledge Systems (RIKS), Maastricht, The Netherlands.
Hedwig van Delden is the General Director of the Research Institute for
Knowledge Systems (RIKS) in Maastricht, the Netherlands. After
graduating from the University of Twente as a Civil Engineer in Water
Engineering and Management, she started working at RIKS as a Policy
Analyst and in the following years gradually rose to the position of General
Director. Over the years she has taken on many roles ranging from
Researcher to Project Manager and Project Leader working on integrating models and modelling
tools from a broad range of fields such as land use change, hydrology, economics and transport.
Her academic work focuses on issues relating to model integration on the conceptual level and
process management in integrated modelling system implementation. In this capacity she has
authored and co-authored a long list of peer-reviewed journal articles and book chapters. Her
most recent conference presentations were at the International Environmental Modelling and
Software Societies Fifth Biennial Meeting in Ottawa, Canada and the International Conference on
managing the Urban Rural interface in Copenhagen, Denmark.
Indicator No. 4 – Nature and Biodiversity
Expert: Dr. Jake Piper – Associate and Senior Research Fellow, Faculty of Technology,
Design and Environment, Oxford Brookes University, United
Kingdom.
Jake Piper has worked as a researcher and lecturer at Oxford
Brookes University for the past twelve years, following on from an
earlier career in environmental consultancy. Her academic
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background includes forestry and land management, and environmental assessment.
In recent years she has contributed to and managed studies of policy development and spatial
planning, frequently as related to biodiversity protection and enhancement in circumstances of
climate change, as part of EU programmes (MACIS, BRANCH). Additionally she has been a peer
reviewer of the C-Change project which promotes community engagement and behaviour change
as well as creating multi-functional spaces. She has also worked on studies preparing guidance for
projects affecting Natura 2000 sites, and projects concerned with rural development.
Issues around biodiversity, water resources, flooding and sustainable drainage have been a
particular interest – as demonstrated in her recent book Spatial Planning and Climate Change
(with Elizabeth Wilson). Other project work has involved the economic and environmental
assessment of many forms of development, including offshore wind, water resources, railway
infrastructure, forestry and leisure.
Indicator No. 5 – Ambient Air Quality
Expert: Dr. Steen Solvang Jensen – Department of Environmental Science, Aarhus University,
Denmark.
Steen Solvang Jensen Ph.D. is a Senior Scientist in the Department of
Environmental Science, Aarhus University in Denmark. He is a civil
engineer specialising in planning, with 22 years experience in traffic
planning and urban air quality assessment and management. He has
worked as project manager within research, consultancy and
administration, and has acted as an advisor for the Danish Environmental
Protection Agency and international development agencies. His main
experience is in the research and development of integrated modelling
systems for air pollution and human exposures for application in decisionsupport systems in urban air quality management and in air pollution
epidemiological studies. These studies include mapping, impact assessment, scenario analysis,
and policy options within emission, air quality, human exposures, health and external costs of air
pollution as well as environmental impacts of renewable energy systems and technologies
(hydrogen, biofuels, biomass).
Indicator No. 6 – Quality of the Acoustic Environment
Expert: Prof. Dr. Diogo Alarcão – Specialist in Acoustic Engineering. Principal Researcher and
Professor at Instituto Superior Técnico, University of Lisbon, Portugal.
Diogo Alarcão is a Physics Engineer with a Ph.D. in Acoustics. He is
Principal Researcher and a Professor in the scientific area of
Acoustics at Instituto Superior Técnico, University of Lisbon, Portugal.
He is a Chartered Acoustical Engineer, member of the board of the
Portuguese Acoustical Society and member of the executive
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commission for the Specialisation in Acoustic Engineering of Ordem dos Engenheiros.
He has been responsible for major projects in Environmental Acoustics and Noise Control,
including Noise Mapping and Action Plans for large urban areas in various Portuguese cities and
for many large transport infrastructures. He has also been responsible for various projects in the
area of Room Acoustics and Virtual Acoustics including real time simulation and auralisation of
sound fields in enclosures.
Indicator No. 7 – Waste Production and Management
Expert: Mr. Larry O’Toole – Director, Waste and Energy Division, RPS Consulting Engineers,
Dublin, Ireland.
Larry O’Toole is Director of the Waste and Energy Division at RPS
Consulting Engineers. He is a Chartered Civil Engineer with 24 years
experience of civil and environmental engineering and waste strategy
and planning in Ireland and in the UK. He has been Project Manager
for a broad range of waste and energy projects and is currently
responsible for a team of engineers, scientists and waste planners
providing a wide range of services to both the public and private
sectors in UK and Ireland. These include national strategic studies,
regional waste plans, siting studies, feasibility, design and
procurement of recycling, recovery and disposal facilities and
renewable energy projects including wind energy, anaerobic digestion and biofuels.
He is a chartered member of Engineers Ireland and was invited to presented on “Integrated
Waste Management and Climate Change” at International Conference on Cities and Climate
Change, New Delhi, India, Feb 2011.
Indicator No. 8 – Water Management
Expert: Mr. Shailendra Mudgal – Executive Director, Bio Intelligence Service, France.
Shailendra Mudgal is a civil environmental engineer/economist
with more than 20 years experience in environmental consulting
and has a specific expertise in water management.
He has worked on a range of projects in India dealing with leak
detection in water supply networks, river basin action plan,
stormwater management, and water quality and quantity
modelling.
In the past 10 years, he has worked in the water policy sector in France and Europe. He has led
several studies for the European Commission on the impact of climate change on drinking water
resources, water efficiency standards, and water performance of buildings and also contributed to
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studies on water issues for the European Parliament. He contributed to the UNEP Green
Economy Report and also supported the EEA on two chapters dealing with social and
technological megatrends of the European Environment State and Outlook Report (SOER) 2010
which are being updated for SOER 2015. Recently, he advised the UNFCCC on the methodology
for evaluating the water saving devices in the context of the clean development mechanism.
Indicator No. 9 – Waste Water Management
Expert: Dr. Ana Lončarić Božić – Associate Professor, Faculty of
Chemical Engineering and Technology, University of Zagreb, Croatia.
Ana Lončarić Božić is an associate professor involved in teaching and
research in the field of Chemical and Environmental engineering. Ana
holds a Ph.D. in Chemical Engineering. Her research interests include
advanced technologies for water and wastewater treatment, advanced
oxidation technologies, photocatalysis, degradation of recalcitrant
pollutants and contaminants of emerging concern and ecotoxicity.
She has participated in 5 national and international research projects with academia and industry
in the field of advanced wastewater treatment. She is the author/co-author of more than 30
scientific papers published in peer-reviewed journals (cited over 500 times, h-index 12). Ana sits
on 3 editorial boards and is a regular reviewer for more than 20 scientific journals. She is also an
Environmental Management System Auditor.
With a background in Chemical and Environmental Engineering and the expertise in the
wastewater treatment and water management, Ana was involved as an evaluator for FP7-ENV2012, FP7-ENV-2013 and NCBR-Core 2012 calls.
Indicator No. 10 – Eco-innovation and Sustainable Employment
Expert: Dr. Stefan Speck – Project Manager environmental economics and policies at the
Integrated Environmental Assessments Programme at the European Environment Agency.
Copenhagen.
Stefan Speck is an environmental economist with a Ph.D. in
economics. His main area of research is the application of marketbased instruments for environmental policy, environmental fiscal
reform, and the green economy.
Prior to his current position, he was employed as a senior consultant
at Kommunalkredit Public Consulting in Austria and as a senior
project scientist at the National Environmental Research
Institute/University of Aarhus in Denmark within the EU-funded
project ‘Competitiveness effects of environmental tax reforms’
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(COMETR). He also contributed to the research project ‘Resource Productivity, Environmental
Tax Reform and Sustainable Growth in Europe’ funded by the Anglo-German Foundation.
He has implemented projects for a range of clients including the Danish Environmental Protection
Agency (DEPA), European Commission (EC), Organisation of Economic Co-operation and
Development (OECD), United Nations Development Programme (UNDP), United Nations
Environmental Programme (UNEP), German Federal Ministry for the Environment, Nature
Conservation and Nuclear Safety, and the UK Department for International Development (DFID).
He has carried out research projects in Africa and Asia, and has published widely on economic
instruments and environmental financing and recently co-edited the book Environmental Tax
Reform (ETR) A Policy for Green Growth (Oxford University Press, 2011).
Indicator No. 11 – Energy Performance
Expert: Prof. Dr.-Ing. Manfred Fischedick – Vice President of the Wuppertal Institute and
Professor at the Schumpeter School of Business and Economics,
Wuppertal, Germany.
Manfred Fischedick is the Vice President of the Wuppertal Institute, an
international well known think tank investigating transformation
processes to a sustainable development. With particular reference to
the areas of climate, energy, resources and mobility, the institute is
looking for technical, infrastructure and social innovations supporting
the transition to sustainable structures. Special focus is given on the
transition process of the energy system and cities.
He also leads the research group “Future Energy and Mobility Structures” of the Wuppertal
Institute and is professor at the Schumpeter School of Business and Economics at the University
of Wuppertal. He has been working for more than 20 years in the field of energy system analysis
(including sustainable urban infrastructure analysis). He is adviser to the German government as
well as the Bundesland of North Rhine-Westphalia, author of various publications and peer
reviewed articles. Manfred is coordinating lead author for the IPCC (responsible for the industry
th
chapter in the upcoming 5 assessment report) and is a member of several national and
international scientific boards and advisory councils.
Manfred has been intensively working in the context of sustainable urban infrastructures and
energy efficient cities. His project experience comprises among others the development of long
term concepts for the German cities of Munich and Düsseldorf and the Chinese city of Wuxi. He
is leading the scientific accompaniment process for the Innovation City Ruhr Bottrop, which is a
real-time laboratory in the Ruhr Valley aiming for an emission reduction of 50% between 2010
and 2020.
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Indicator No. 12 – Integrated Environmental Management
Expert: Mr. Jan Dictus – Founder of GOJA Consulting for Environment
and Sustainable Development, Vienna, Austria.
Jan Dictus is an independent consultant and founder of GOJA
Consulting. Jan has been living and working in Austria since 2000. He
has provided services to a wide range of clients at international,
European, regional and local levels on environmental and sustainable
development issues.
For the City of Vienna Jan has led the development of the
Environmental Vision of Vienna. He also represented Vienna as Technical Chair of the
Environment Forum of EUROCITIES in 2009 and 2010.
As a UNIDO expert Jan has been involved in the organisation and reporting of conferences in
Jordan and Bahrain on urban sustainability and green business and in the promotion of Ecobusiness projects in India and Thailand. At the moment Jan is working on the development of
Green Award mechanisms in Cambodia.
In Europe Jan works presently as urban expert for several EU funded projects, e.g. on energy
efficiency, social housing and public lighting. In some of these projects Jan is using Deep Dives
and Peer Reviews to structure the systematic exchange between cities.
Jan is a Lead Expert for URBACT-II and a member of the expert group for the ‘UNEP-JCEP
Sustainable Urban Development and Liveable Garden Community - China Programme’ in China.
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