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1 Executive Summary
The effects of air pollution and the urban heat island are found significant on especially
vulnerable population groups such as children and older people in urban areas. To tackle
these effects, adequate interventions at the urban level are required. This report details
the functionality and effectiveness of urban level interventions (ULIs) and sums up the
implementation action taken in those Living Lab (LL) cities (Bottrop, Hasselt) that focus
on this kind of interventions.
The report presents an interdisciplinary approach to develop action plans on a city-wide
scale to tackle the problem of mitigating air pollution and reducing urban heat. It functions
as a methodical manual by pointing out possibilities for drafting an action plan and
interventions on the urban tissue. This includes the derivation of objectives interlinked with
strategy development as well as methods for a comprehensive weighing and prioritising
of alternative measures.
A collection of interventions of mitigation solutions for both air quality and urban heat
islands contains effective activities within three fields of action: ‘settlement
development’, ‘green infrastructures and green elements’, ‘eco-friendly transport
and mobility’. Comprehensive portfolios of ULIs contribute to a more informed decisionmaking on interventions and make the urban level interventions ready for implementation.
In the context of an action plan, field trials took place in those Living Labs (Bottrop and
Hasselt) whose stakeholders’ interests focused on urban level interventions. By doing so,
the applicability of the various identified interventions was proved which helped to identify
opportunity areas, barriers and transferable lessons-learned.
Based on the academic analysis/perspective, the expertise of city representatives and the
experiences from the realm of praxis recommendations are generated along the
components of action plans being understood as implementation strategy. Among others,
links to (formal/informal) planning instruments for realisation are presented and modes of
participation are suggested.

2 Introduction to the Report
This report is based on the scientifically proven connections between urban design and
settlement-related burdens such as air pollution and the urban heat island effect described
in Report on solutions at urban level (Deliverable (D) 3.4; Mägdefrau et al. 2018). In
addition, it builds on urban development strategies presented in D3.4 which were derived
from a strengths-weaknesses-opportunities-threats (SWOT) analysis to cope with these
problems.

2.1 Aims and Objectives
This report completes Task 3.6 of the third work package (WP) of the iSCAPE project.
Below you can find a description of the aims for the WP in general and the objectives of
Task 3.6 taken from the project proposal.
The proposal defines the aims of WP3 (planning and evaluation of PCS solutions) as
follows:
-7-
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“To optimise and deploy high-end air quality and meteorological stations at the
Living Labs locations to monitor the improvements in terms of air quality;
To optimise and deploy low-cost air quality monitoring kits for citizen science
initiatives at the Living Labs;
To improve the performances of photocatalytic coatings used on building facades
in urban environments;
To develop, model and deploy a range of infrastructural solutions identified in WP1
ad-hoc for each city location to improve the air quality in current climate conditions
and reduce climate change adverse effects at neighbourhood and urban levels,
with particular focus on areas where vulnerable population groups are;
To capitalize on the technological innovation and smart citizen approach through
the Living Labs to strengthen scientific knowledge on the use of low cost sensors.”

Task 3.6 works towards the aim “to prepare actions plans for urban level interventions”
that “make the interventions ready for a real implementation”. Therefore, this report will
contain fact sheets to inform decision makers about the interventions. In this context, the
proposal defines the objective of Task 3.6 (action plans for urban level interventions)
through the following actions:






Discussion of draft plans at a workshop with local stakeholders as part of the Living
Lab activities (originally part of Task 3.3);
Ex-ante analysis of the effectiveness of interventions through an iterative process;
Derivation of quantitative information on their effectiveness;
Qualitative weighing in regard to given synergies and conflicts with other interests
(such as noise reduction in inner cities or their cost-efficiency);
Development of action plans which includes selected interventions.

Due to the common information basis and many interrelations, the Report on potentialities
of urban interventions (D3.9), the Report on action plans (D3.10) and the Report of climate
effectiveness of urban interventions (D3.11) are summarised by this report. The required
contents of the different deliverables can be found within this report as following: The
potentialities of urban level interventions (D3.9) will be considered by fact sheets that
contain detailed information on the potential functionality and effectiveness of urban level
interventions and inform decision makers about the features of the intervention (e.g.,
effectiveness, costs for implementation and maintenance, time-horizon of the
implementation) (see chapter 5.2). Detailed documentation on the climate effectiveness
of infrastructural solutions on urban level will be forwarded in the Detailed report based
on numerical simulations of the effects of PCSs at the urban level (D6.3). Another focus
of the deliverable is to sum up the implementation action taken in the different cities with
interventions on urban level, as requested for D3.10. The practical experiences of
implementing different urban level interventions are provided as well as reflected and form
the basis for the derivation of recommendations for an integrated action plan (see chapter
6).
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2.2 Introduction to Urban Level Interventions and
Action Plans
A city is a dynamic system with complex conditions. The dynamic processes of urban
social life mean that neighbourhoods should not be viewed in isolation, but be managed
on a city-wide basis. Urban development planning represents the connecting element. It
is defined as all activities aimed at creating, sustainably securing and continuously
improving the material and immaterial conditions for the well-being of the population and
the functioning of urban community (Lenort 1960). It is the epitome of all activities to
consciously control the development and expansion of the dynamic community (Lenort
1960). In this context, urban development takes a structural and spatial perspective and
differentiates between five dimensions: demographic, economic, social, political and
fiscal (Friedrichs 2005). Urban development and planning 1 are asked to define
development goals for the people of a city by taking into account these five dimensions.
For this purpose, urban planners need to develop, weigh up, manage and take appropriate
interventions at urban level. In order to coordinate these interventions appropriately,
action plans must be developed that fit the needs of the respective city.

2.2.1 Urban Level Interventions
As diverse as urban planning tasks are, as diverse can urban level interventions be.
An intervention2 or measure3 is an action with the purpose of achieving a clearly defined
objective. In many cases, several measures are bundled to achieve one goal.
The success of an intervention can be measured by its effectiveness and efficiency,
depending on the spatial and temporal scale (Neil Adger et al. 2005). In addition, the
criteria of equity and legitimacy are also crucial in terms of governance and wider
effectiveness (Neil Adger et al. 2005).4
In the context of urban development planning, interventions or measures are diverse. In
this report, we divide them in organisational and technical measures (see Figure 1). Apart
from that, interventions also differ according to their objectives, effectiveness, costefficiency, time-horizon of implementation, and time-horizon of target achievement.
Measures can be compared and ranked regarding these characteristics. We define
organisational measures as interventions that are implemented by information,
instructions, procedures and policies. Examples are working instructions, planning
designations, implementation processes etc. By technical measures we mean

1

Urban planning is the forward-looking activity of the municipality for the planned order and control of spatial
and structural development within its territory (Borchard 2005).
2 “The action or process of intervening.” (Oxford Dictionaries 2019a)
3 “A plan or course of action taken to achieve a particular purpose.” (Oxford Dictionaries 2019b)
4
These criteria (efficiency, effectiveness, equity and legitimacy) are contentious issues since they are
context-specific and formed of a variety of (competing) values (Neil Adger et al. 2005). The weighting and
the selection of the individual criteria is different for each country or sector. Moreover, they can change over
time due to changing attitudes and expectations (Neil Adger et al. 2005). The importance of these values is
highly subjective, in particular dependent on one’s world view and responsibilities and thus varies between
the stakeholders engaged (Neil Adger et al. 2005).
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interventions that can be physically implemented in the broadest sense, or measures that
are implemented in hardware and software.

Figure 1: Categories of urban level interventions (own figure)

There are often dependencies between measures. This means that technical
interventions can require organisational measures beforehand. In the planning context,
this can be illustrated by the example that – at least in some member states – the
legitimacy of constructing buildings and developing urban green spaces (= technical
interventions) depends on designations in legally binding planning documents
(= organisational interventions).
The example also shows that measures are addressed to different groups of stakeholders.
Organisational measures relating to formal planning documents are addressed to
administrations and decision-makers. Technical measures as well as organisational
measures that refer to informal planning concepts address a larger target group, including
administrations, politicians, economic actors, and civil society while technical measures
are often to be implemented by private households or commercial enterprises. However,
it should also be stressed that measures, which differ in their characteristics, may
nevertheless pursue the same objective.

2.2.2 Action Plans
Action plans can be adapted to the needs and goals of the respective city. In principle, it
lists the individual steps that are required to achieve objectives (Tang et al. 2010). As a
government policy instrument, it provides a clear and systematic framework and offers
planners but also other local decision-makers an orientation for the complex and
demanding task of developing, implementing and reviewing strategies for dealing with the
consequences of climate and environmental impacts. This instrument describes the
problem and the need for action, defines the goals to be achieved, sets priorities, and
bundles existing or new interventions to achieve these goals (Tang et al. 2010). At the
- 10 -
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same time, it contains the elements monitoring, evaluation and communication. An action
plan is developed in a participatory manner and by involving various experts and nonstate stakeholders (Tang et al. 2010). With the adoption of an action plan, the stakeholders
publicly express their political will to implement the adopted interventions within a certain
period of time.
Action plans can be found in all policy areas and at international, European, national and
local levels, for example:


National Energy Efficiency Action Plan of the Federal Republic of Germany, 2011



Action Plan on Adaptation of the German Adaptation Strategy, 2011



Safe Biking Action Plan 2007-2012, Copenhagen

Action plans can be of an informal nature, but can also be made binding by law. In the
environmental context and pursuant to § 47 (2) of the Bundes-Immissionsschutzgesetz
(German ‘Federal Immission Control Act’), an action plan consists of measures designed
to counteract predicted or existing exceedances of emission limits or thresholds. In the
course of amending the German ‘Federal Immission Control Act’, however, the term ‘noise
action plan’ was retained on the basis of the Directive 2002/49/EC of the European
Parliament and of the Council and made binding in 2005 and 2006 with §§ 47 a-f of the
German ‘Federal Immission Control Act’.
Within iSCAPE and this deliverable, the term action plan stands for a rather informal
approach. An action plan is understood as a guidance document for planning and
implementing addressing urban planners and other employees of the respective city
administration. It shows future steps for further development and serves as a decisionmaking aid for urban level interventions as wells as for the therein incorporated
participation processes. The design of the action plan is oriented towards an integrated
strategy for air pollution control in European cities and gives an overview of tools or rather
possible activities the Living Lab Cities are meant to follow in order to address air quality
and climate change concerns in the next years.
In order to develop and implement action plans effectively, a number of conditions need
to be met. These conditions are addressed to different stakeholder groups, which play an
essential role in the development and implementation processes. On one hand, it requires
good cooperation and networking between different specialist promoters (e.g., the various
departments of an administration) to ensure the exchange of disciplinary information.
Networking can be fostered by network/exchange formats. Unless that the responsible
specialist promoters are well coordinated, the support of the power promoters in the form
of political decision-makers is also of great importance. The agreement of political
decision-makers is the linchpin to implement an action plan. In addition, the acceptance
by the citizens concerning the objectives and measures integrated in the plan is required.
Strong action plans result from planning processes involving a wide range of stakeholders,
and this is necessary to promote a significant impact on the actions of local governments
(Burby 2003). Stakeholder involvement can ensure that local knowledge is integrated into
plans and therefore contributes to learning and better plans (Burby 2003). At the same
time, public participation promotes acceptance of the contents of the respective action
plan and enhances its acceptability and consequently implementability as several
- 11 -
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measures are up to private households. Public participation helps planners and politicians
to broaden their problem understanding and develop stronger guidelines for handling
them (Burby 2003). In a number of case studies, Innes et al. (1994) and Innes (1996)
argued that the involvement of stakeholders contributed to the creation of political capital
that enabled the formation of new alliances that helped to adopt and implement laws
(Burby 2003). Creighton (1992) pointed out that stakeholder participation “build solid,
long-term agreement and commitment between otherwise divergent parties” (Creighton
1992, p. 14) that minimises controversy and helps to implement plans.
However, obstacles often arise during the preparation and/or implementation of action
plans:


Prioritisation of the action plan’s objective in the current urban policy. In some
cases, other urban problems are seen as more urgent by local politicians, so that
lower priority is given to environmental problems,



Lack of resources in financial, temporal or personnel terms in city administrations.
Some of the employees in the city administration of Bottrop reported that there is
not a lack of conceptual basis, but of appropriate implementation structures and
lack of responsibilities (iSCAPE Workshop 2018a),



Consideration of everyday conditions. It is somehow impossible to factor in
everyday conditions and reactions of individual citizens.

2.2.3 Integrated Urban Development Planning Approach
The complexity of a city’s system calls for an integrated urban development planning
approach to deliver sustainable outcomes for the cities (Yigitcanlar and Teriman 2014;
Walsh et al. 2011). This integrated approach contributes to avoiding conflicts of objectives
regarding the reduction of air pollution and the urban heat island effect, as well as other
urban topics such as economic growth or long-term changes of demography, technology
and social behaviour (Walsh et al. 2011). Urban functions and objectives interact both on
different spatial and temporal levels. With regard to the spatial scope, the scale ranges
from buildings or building blocks to cities or regions. A further issue to consider is the
temporal dimension (Walsh et al. 2011). To some degree, Figure 2 describes this complex
construct of interacting and often emitting urban functions, considering dynamic
developments such as climate and socio-economic changes (Walsh et al. 2011).
In order to make this complex construct of a city more tangible a decomposition must be
carried out on the basis of spatial and temporal scales (Walsh et al. 2011). Nevertheless,
these insights have to be regarded in an integrated way when it comes to decision making.
The figure gives an impression of possible impact chains of decisions by mapping direct
and indirect interdependencies between various urban functions. Whenever one
challenge is addressed through an intervention/measure, the relevant interdependencies
need to be taken into account in order to identify, at best, synergies and to tackle
challenges simultaneously (Walsh et al. 2011).

- 12 -
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Figure 2: A sample of the many complex interactions and interdependencies between climate change, adaptation and
mitigation in cities (Walsh et al. 2011, p. 79)

Urban planners see themselves confronted with the challenge to steer the future spatial
development in a sustainable manner through drawing-up/establishing multi-faceted
formal and informal plans and programmes. These are designed to help reduce air
pollution and develop/adjust existing urban structures in order to promote low-emission
urban lifestyles and be less vulnerable to other harmful environmental problems such as
the urban heat island effect (Walsh et al. 2011). For developing an integrated action plan
and portfolio of effective ULI options, a better understanding of synergies, conflicts and
side effects between ULIs is crucial.
In general, there is a need for integrated responses to urban challenges as some are
outlined above. Due to the complexity of this task general effective decision-making
remains challenging and can be restricted if it is attempted to consider and weigh all
alternatives at the same time. That can be amended by an appropriate methodical
procedure. Methods and tools that facilitate integrated consideration or assessment help
to meet this challenge (Walsh et al. 2011).
The following chapter describes our approach to deal with the complexity issue. It
illustrates how we develop integrated responses through measure portfolios to tackle the
challenge of urban air pollution and the appearance of ULIs in the iSCAPE Cities.

- 13 -
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3 Our Approach
Our approach is based on a collaborative approach with urban stakeholders that have
been built in the context of the iSCAPE Living Labs. Living labs strengthen the
relationships between different actors or groups of actors (e.g., research, politics,
administration, and citizenship) within a city. By doing so, it seeks to close the so called
science-policy gap (Bulkeley et. al 2016). The knowledge gained at city level in Bottrop
and Hasselt LL work out an application-oriented scientific contribution to the development
of tailored action plans.
The relationships in Bottrop LL with relevant administrative stakeholders are used to
create a mutual understanding on objectives, methods and content of an action plan in an
iterative process. 5 This process included two workshops and two additional feedback
loops that aimed at an evaluation of an integrated portfolio of ULIs reducing air pollution
and the urban heat island effect. Moreover, the various ULIs were qualitatively weighed
with regard to synergies, conflicts, and positive side effects.
The Bottrop LL as well as the Hasselt LL are also used to test two of the ULIs previously
discussed during the stakeholder workshops. 6 In Bottrop, we tested the effects and
benefits of mobile green elements in the form of Wandering Trees, while in Hasselt
environmental effects of changes in travel behaviour using smartphone-based customised
coaching were examined.
In the following subchapters, the individual elements of our approach are described in
more detail.

Side Note: Living Lab Approach
The Living Lab approach, which emerged in the 1990s gained in importance since the
mid-2000s and is nowadays, in various forms, integrated in recent research projects in
diverse scientific disciplines following distinctive traditions and concepts. Thus, it is no
wonder that a commonly accepted definition of the term is still missing. Nevertheless,
most of the definitions agree on a living lab as human centred innovation approach that
manifests itself through experimenting in a real life environment (Ballon and Schuurman
2015). This understanding is also supported by the European Network of Living Labs
(ENoLL) that grasps living labs “as user-centred, open innovation ecosystems based on
a systematic user co-creation approach integrating research and innovation processes in
real life communities and settings” (ENoLL 2019).
Basically, the iSCAPE project follows this aforementioned general understanding and
stresses three normative principles of a living lab. The following basic elements of activity
are required to run a living lab:

“A process for arriving at a decision or a desired result by repeating rounds of analysis or a cycle of
operations. The objective is to bring the desired decision or result closer to discovery with each repetition
(iteration).” (WebFinance Inc. 2019)
6 see Community feedback reports (D2.5) for more information about the LL activities in Bottrop and Hasselt
5
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integrate end users in the innovation process within every stage (iterative and
adaptable approach) and consider their needs and behaviour by using user-centric
methods (ideation, testing, evaluation, feedback),



ensure the real-life context by understanding cities settings of experimentation and
oppose the everyday environment to the sterile laboratory,



follow the multi-stakeholder idea and build collaborations between researchers,
civil society and other stakeholders from the realm of praxis; end-users are no
longer observed subjects testing new technologies but rather active subjects taking
part in the development process: A source of creation, designing and experiencing
the future and addressing urban problems.

The graph below illustrates the iSCAPE Living Lab understanding and depicts its three
indispensable components (see Figure 3).

Figure 3: Living Lab Approach

Besides sustainable passive control systems and behavioural change initiatives, the living
lab approach and its implementation is the central pillar in achieving the objectives of the
iSCAPE project. The iSCAPE Living Labs tackle air pollution from different perspectives
and assess the effectiveness of the tested urban level interventions.

- 15 -
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3.1 The Process of Drafting an Action Plan
Several methodological approaches are used to develop an implementation strategy in
the form of an action plan. The procedure which is described in the following is illustrated
by the example of the City of Bottrop, but is in principle commonly applicable.
As previously figured out, drafting an action plan requires cooperation with
interdisciplinary experts from a city administration and transdisciplinary cooperation with
citizens. In the context of a jointly implemented workshop with the city administration of
Bottrop, we carried out a criteria analysis (see chapter 3.1.1) of various criteria for the
assessment of ULIs to reduce air pollution and the urban heat island effect. These ULIs
were collected from planning documents such as the Luftreinhalteplan Ruhrgebiet (2011,
‘Clean Air Plan Ruhr Area’), Integriertes Klimaschutzkonzept der Stadt Bottrop (2011,
‘Integrated Climate Mitigation Concept Bottrop’) and Machbarkeitsstudie Klimaanpassung
Innenstadt Bottrop (2014, ‘Feasibility Study on Climate Adaptation in Bottrop City Centre’)
added by further appropriate measures. The detected measures are not fundamentally
new but innovative in their combination. The increasingly urgent challenges of air pollution
and urban heat in the urban fabric will provide them with an additional weight in upcoming
decision-making processes.
In a second workshop, the interdisciplinary team discussed those measures that were
best rated on average in the criteria analysis. As preparation for the discussion, which
focused in particular on synergies, conflicts and side effects with other interests, we
prepared fact sheets with further information on each intervention. A qualitative weighing
was then carried out with regard to the aforementioned three priorities (see chapter 3.1.3).
This information was used to develop an informative catalogue of ULIs as part of an
exemplary action plan. The methodological procedure used in Bottrop is illustrated by the
following figure (see Figure 4). The catalogue of ULIs was developed through an iterative
process.
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Figure 4: Iterative process in Bottrop (own figure based on e-pixler NEW MEDIA GmbH 2019)

3.1.1 Criteria Analysis of ULIs
Together with a group of interdisciplinary participants, a criteria analysis of ULIs was
carried out during a workshop (10 July 2018). Stakeholders, who were not available during
the workshop, were later on involved in the criteria analysis through a further feedback
loop. The interdisciplinary group of stakeholders consisted of the following specialist
areas: urban planning, integrated urban development, environmental planning, civil
engineering and economic development.
The criteria analysis focused on four criteria:
(1) effectiveness regarding avoiding and reducing air pollution,
(2) effectiveness regarding mitigating and adapting to urban heat islands,
(3) costs for implementation and maintenance, and
(4) necessary time-horizon of the implementation.
These criteria, which are described in the following subchapters, enable to derive more
information on the cost-efficiency of various alternative measures. Within the discursive
process all relevant criteria were considered one after the other and weighed according
to their significance. An important part of the criteria analysis is the joint assignment of
evaluation categories. For this purpose, the group of participants first discussed the four
criteria for each ULI regarding the evaluation categories shown in Table 1 and Table 2
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and then agreed on a common assignment. Based on the respective evaluation
categories, the workshop participants ranked the most effective, cost-effective and
promptly implementable urban level interventions on an ordinal scale. By using the ordinal
form (e.g., ‘very effective’, ‘less effective’, …) the estimations of the involved stakeholders
were documented and jointly merged. An overall value was assigned to the interventions
with the aid of standardised scales and a comprehensive ranking was guaranteed.
(1) effectiveness regarding avoiding and reducing air pollution
very effective

effective

less effective

hardly or not effective

(2) effectiveness regarding mitigating and adapting to urban heat islands
very effective

effective

less effective

hardly or not effective

(3) costs for implementation and maintenance
very inexpensive

inexpensive

less inexpensive

hardly or not inexpensive

(4) time-horizon of the implementation
realisable in the short term
(< 5 years)

realisable in the medium term
(5-10 years)

realisable in the long term
(> 10 years)

Table 1: Evaluation categories of each criteria

(1) effectiveness
regarding avoiding
and reducing air
pollution

(2) effectiveness
regarding mitigating
and adapting to urban
heat islands

(3) costs for
implementation
and maintenance

3
points

very effective

very effective

very inexpensive

2
points

effective

effective

inexpensive

realisable in the
short term
(< 5 years)

1
point

less effective

less effective

less inexpensive

realisable in the
medium term
(5-10 years)

0
points

hardly or not
effective

hardly or not effective

hardly or not
inexpensive

realisable in the
long term
(> 10 years)

(4) time-horizon
of the
implementation

Table 2: Point scheme
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3.1.1.1 Parameter ‘Effectiveness regarding avoiding and reducing air
pollution’
The parameter ‘effectiveness’ refers in this respect to the contribution which the
corresponding urban level intervention is able to deliver regarding the avoidance and
reduction of air pollution. When assessing effectiveness, a distinction must be made
between direct and indirect effects. The impact of an ULI is considered as direct if it
actively contributes to reducing the concentration of air pollutants. This includes, for
instance, the greening of public road spaces. An ULI is considered as indirect if the
intervention helps to improve urban air quality through detours, e.g. the development of
an intelligent parking system or the expansion and improved access to public transport. It
reduces motorised private transport, which in turn contributes to the reduction of pollutant
emissions.
An ordinal scale ranging from very effective to hardly or not effective was applied to assess
the effectiveness of improving air quality (see Table 1 and Table 2).

3.1.1.2 Parameter ‘Effectiveness regarding mitigating and adapting to urban
heat islands’
The parameter ‘effectiveness’ refers to the contribution of an ULI to mitigating and
adapting to urban heat islands. When assessing effectiveness, a distinction must be made
between direct and indirect effects. ULIs have a direct mitigating or adapting effect if
they immediately contribute to preventing heat islands and not via chains of effects.
Desealing impervious surfaces and bright facade coatings/paints, for example, unfold
direct effects. An example of an intervention that indirectly helps to reduce the formation
of urban heat islands, is the alignment and position of buildings. If existing fresh air
corridors are kept free from buildings, the ventilation of urban areas is ensured and unfolds
a temperature reducing effect.
A four-step rating scale ranging from ‘very effective’ to ‘hardly or not effective’ was applied
to assess the effectiveness of improving air quality (see Table 1). If an ULI is considered
as ‘very effective’ it is weighed with three points (see Table 2).

3.1.1.3 Parameter ‘Costs for implementation and maintenance’
With the ‘costs for implementation’ an economic parameter is included in the consideration
of the ULIs. It is meant to give an overview of the costs incurred in implementing the ULIs.
For sure, this parameter is of high significance for decision makers when it comes to
selecting those ULIs that are meant to be implemented from a wide-ranging catalogue.
This criterion is particularly helpful in detecting ULIs that correspond to the city's budget.
Can the intervention be implemented at a reasonable expense? Do alternative
interventions display a higher benefit or are more cost-efficient at the same benefit? These
are exemplary questions that have to be answered in this context.
This parameter is, like the previous ones, evaluated on an ordinal scale ranging from ‘very
inexpensive’ to ‘hardly or not inexpensive’ (see Table 1). With regard to the realisability of
the ULIs, the points are allocated in descending order with the increase in costs (see Table
2).
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3.1.1.4 Parameter ‘Time-horizon of the implementation’
In the literature, the most common standard used for classifying the time are the three
classes ’short-term’, ‘medium’ and ‘long-term’. Whereas these three categories are set,
their specification by years is often less distinct. Within this deliverable ULIs are
categorised as short-term if they can be realised within a period of five years. This
category includes particular measures that require some capabilities and financial
resources for the realisation and several steps of realisation are necessary. Five to ten
years is the interval in which an ULI is understood to be feasible in the medium term.
Interventions of that kind are partially associated with a greater effort, both personal and
material. Furthermore, these interventions are frequently expensive and time-consuming.
The category ‘long-term’ includes those ULIs that require more than ten years to be
implemented. Many and multiplex steps for establishment are needed and the
interventions require beyond governmental permission an integration in complex planning
processes. This parameter frequently correlates with the ‘costs for implementation’.
Compared to the other parameters the scale for the time-horizon deviates slightly and
consist of three instead of four intervals (see Table 1). With regard to classification, the
‘short-term planning horizon’ is weighted with two points (see Table 2).

3.1.2 Fact Sheets
During the iterative process of discussing and evaluating urban level interventions with
stakeholders in Bottrop, we developed a fact sheet for each ULI, based on literature
research. The fact sheets explain the following characteristics of the ULI:






time-horizon of the implementation,
costs for implementation and maintenance,
effectiveness,
suitability,
synergies, conflicts, and side effects with other interests.

Within the second stakeholder workshop (29 October 2018) the fact sheets were
discussed with an interdisciplinary team with special regard to synergies, conflicts, and
side effects and adjusted in accordance with additional findings. These fact sheets serve
as evidence basis for decision-makers and will be included in the action plan for Bottrop
and Hasselt.
The fact sheets contain the above mentioned information and are further itemised so that
a well-founded portfolio of measures is created, which contains the relevant facts required
for implementation. The interventions are structured according to the following symbols:

Time-horizon of the implementation
The measures include different steps of realisation and consequently different terms from conception to
implementation: Short term, medium term, long term.
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Costs for implementation and maintenance
To implement the measures, various degrees of financial resources are necessary. The costs for
implementation differ between: very inexpensive, inexpensive, less inexpensive, hardly or not
inexpensive.
Effectiveness regarding avoiding and reducing air pollution
The measures unfold different degrees of effectiveness regarding avoiding and reducing air pollution:
effective, less effective, hardly or not effective.
Effectiveness regarding mitigating and adapting to urban heat islands
The measures unfold different degrees of effectiveness regarding mitigating and adapting to urban heat
islands: effective, less effective, hardly or not effective.
Suitability
This category contains information about to whom the measure is addressed/for whom or what it is best
suited and/or what preconditions are to bring along for implementation.
Additional information on costs for implementation
This category includes further information concerning the financial and personal resources required.
Additional information is given e.g. under which conditions the costs could fluctuate.
Additional information on effectiveness
This category includes further information on the effectiveness (avoiding and reducing air pollution +
mitigating and adapting to urban heat islands) of the measure.
Objectives
The measure strives for one or both of the following objectives: Improvement of urban climate (heat
stress) and Improvement of air quality.
Synergies
Information is given on the general potential for synergies and synergetic effects with other proposed
measures in particular.
Conflicts
Information is given on the general potential for conflict and conflicts that may arise between the
proposed measures in particular.
Positive side effects
This category lists all those beneficial effects/advantages that the respective measure entails that are
not directly linked to the objectives.
Negative side effects
This category lists all those undesirable effects/disadvantages that the respective measure entails that
are not directly linked to the objectives.
Comments
Further remarks and thoughts concerning the respective measure are indicated.

If not applicable or not relevant for the measure, the boxes are left blank. Some of the
parameters above will be explained in more detail in the course of the report.
Besides the standardised processing of the data in fact sheets, the measures, technical
as well as organisational, are assigned to fields of action that are of high significance when
it comes to addressing air pollution and the urban heat island. We identified the following
main fields in which action is required or at least a great potential for action exists:
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‘settlement development’, ‘green infrastructures and green elements’, and ‘ecofriendly transport and mobility’.

3.1.2.1 Field of Action ‘Settlement Development’
The use of new land or the conversion of existing land has a significant impact on the
environment. A sustainable planning and development of settlement structures is
necessary and needs to be weighed carefully against other concerns as for example the
preservation of large, undeveloped open and/or green spaces (see D3.4). Future-oriented
planning of settlement developments is characterised by sustainable use of land as
resource, a comprehensive land management focusing on re-densification and the
promotion of mixed uses and functions (German Association of Cities 2013). Those
principles refer to both, the existing building stock as well as to new settlement activities
and so do the interventions assigned to this field of action.
At the building layer, these measures relate among others to components of individual
buildings, but also to the position and density of building blocks or development sites.

3.1.2.2 Field of Action ‘Green Infrastructures and Green Elements’
Urban green is a characteristic element of European cities and assumes a variety of
social, health, economic, ecological and climatic functions. Although their benefits in urban
areas and their potential, e.g. in moderating temperature, are documented and
acknowledged, however green amenities have often experienced less appreciation
(Keeley and Benton-Short 2019). The increased settlement pressure that is particularly
evident in larger cities endangers existing green structures. Nevertheless, it is necessary
to preserve and further develop or expand existing urban green infrastructure and include
it in planning and regulatory practice since the abundance of vegetation correlates with
land surface temperatures (Keeley and Benton-Short 2019; Dulal 2017). At strategic level,
this includes maintaining and developing regional green belts and ventilation corridors,
that ensure the interlink between urban and rural spaces through green connections,
improve greenery supply in highly sealed urban areas and preserve parks due to their
positive recreational and climatic effects (German Association of Cities 2013).
The interventions assigned to this field of action address several types and scales of green
spaces, ranging from greened roofs and frontages up to parks and green corridors in order
to foster climatic and air quality functions.

3.1.2.3 Field of Action ‘Eco-friendly Transport and Mobility’
The loss of near-natural areas (such as unused forests), increasing material and energy
consumption as well as the increase in traffic-related emissions lead to burdens on the
environment and population. Many cities have therefore been relying for some time on the
development of a city-friendly mobility culture/transit-oriented development – by creating
the necessary prerequisites to reduce the adverse effects of transport (German
Association of Cities 2013; Dulal 2017). These concepts aim at changing the modal
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split7 by reducing the motorised individual traffic in urban areas through parking space
concepts and the creation of alternatives such as the expansion of the public transport
network and its improvement in user-friendly manner. It also requires attractive conditions
for pedestrians and cyclists by filling gaps in existing networks. Besides changing the
modal split, the promotion of electric mobility and services is a further aspect in this field
of action (German Association of Cities 2013). A combination of various sustainable
modes of transport is required to overcome automobile dependence and consequently
fight urban externalities such as traffic related air pollution and congestions (Dulal 2017).
In addition, the aforementioned tasks of this field are complemented by measures that
draw attention to the air pollution caused by traffic and stimulate behavioural change or
rather changes in individual travel behaviour. All these tasks make a sustained
contribution to the development of a sustainable, energy-efficient and eco-friendly form of
mobility.

3.1.3 Qualitative Weighing of ULIs based on Interactions and
Side Effects
Those measures that were best rated on average in the criteria analysis were qualitatively
weighed with regard to their synergies, conflicts, positive and negative side effects. The
qualitative weighing was part of the second stakeholder workshop (29 October 2018) with
interdisciplinary experts from the city administration of Bottrop. The interdisciplinary group
consisted of the following specialist areas: urban planning, integrated urban development,
environmental planning, civil engineering and economic development.
Every participant was equipped with a total of 40 adhesive dots: 10 dots for each of the
four evaluation criteria (① synergies, ② conflicts, ③ positive side effects, and ④ negative
side effects). Using the multi-point survey method, the participants evaluated the ULIs
according to their characters. Of course, the qualitative weighing is not free from
subjective values, but it is not arbitrary since it is based on objective facts and the
professional expertise of the attendant participants.
This method is particularly suitable to setting the stage for prioritising alternative
interventions. When it comes to air pollution and urban heating it helped to detect those
interventions that are tailor-made for city’s challenges. When correctly applied, effective
urban level interventions can be adjusted to city’s/citizens needs can be identified. Those
changes can be identified and subsequently incorporated in an action plan.
This procedure was intended to avoid negative effects and undesirable developments.
Additionally, it allows a comprehensive consideration of the interrelations between the
interventions. Consequently, one of the central challenges was to identify complex
interactions, side effects, synergies and conflict potentials within this process. The
assessment criteria to do so are described in more detail below.

“The modal split of transport describes the relative share of each mode of transport, for example by road,
rail or sea. It is based on passenger-kilometres (p-km) for passenger transport and tonne-kilometres (t-km)
for freight or goods transport. The modal split is usually defined for a specific geographic area and/or time
period.” (Eurostat – Statistics Explained 2014)
7
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3.1.3.1 Synergies
Synergies describe the result when “interaction or cooperation of two or more
organizations, substances, or other agents [.] produce a combined effect greater than the
sum of their separate effects.” (Oxford Dictionaries 2019c) The use of synergies as a
quality benchmark was first used by the economic sector. Efforts are directed both at
economies of scale and economies of scope (Rhumbler 1993). Realising such
advantages requires an understanding of synergy and the ability to manage complexity
(Rhumbler 1993). Synergies can be found within many fields of urban development. In
this study, we assessed only synergies between those ULIs discussed in the workshops.
Synergy effects are a key criterion in prioritising action requirements and determine
interventions within the framework of an action plan. The aim is to identify and select those
actions/measures that are compatible and enable the use of synergy potential.
Questions that have been addressed within this context:



Does the urban level intervention show synergies with other ULIs or does it help to
achieve more than one objective of the respective municipality?
Does the measure facilitate the implementation of other interventions?

In climate and environmental policy, synergies arise when measures are implemented
that simultaneously reduce the adverse impacts of climate change and address the
atmospheric greenhouse gas concentrations. Referring to Walsh et al. (2011), planting
trees in urban areas falls within the scope of synergies. Trees isolate carbon during growth
and heat resistant species provide shape and unfold a cooling effect in summer. Thus,
they contribute to mitigating urban heat stress (Walsh et al. 2011).

3.1.3.2 Conflicts of Objectives
An intervention can be successful in achieving one defined objective, but can
simultaneously trigger conflicts with other stated objectives (Neil Adger et al. 2005). When
coordinating the urban level interventions, potential conflicts have to be identified in order
to prevent negative interactions before it comes to the implementation. Do the effects of
these measures conflict with another objective? By using the example of the urban form,
McEvoy et al. (2006) illustrate such conflicting objectives: Compact settlement structures
may bring significant advantages such as the reduction of transport-related emissions and
a decrease of energy demands. However, a high density and the sealing of surfaces may
encourage the appearance of UHI and hamper the urban drainage. The combination of
an increased urban heat island effect and ever-increasing temperatures, especially in
summer, may, for example, result in heavy air conditioning usage or commuting to leave
affected areas. In view of that interpretation, the result would even be an increase in
emissions (McEvoy et al. 2006). A planner must be aware of such conflicts of objectives
in order to be able to avoid, reduce or compensate them. Regarding these possible
conflicts, the ULIs are weighed in an unbiased and comprehensive way by the local
stakeholders.

3.1.3.3 Positive Side Effects
Besides synergies and conflicts a further category namely the ‘positive side effects’ of the
interventions on urban level, was taken into account. This category comprises all those
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effects which arise for the respective city through the implementation of the intervention
not necessarily directly related to the objectives of improving air quality or reducing heat
islands. Thus, the key question within this category is:


What other advantages does the intervention have and what are its inherent
desirable effects for the respective city?

As an example: when using ground-covering vegetation an additional positive effect is
that it contributes to improving the infiltration of rainwater in urban areas and thus prevents
urban (flash) flooding in the case of extreme events such as heavy rainfalls.

3.1.3.4 Negative Side Effects
When taking into account positive side effects that can occur while implementing the urban
level interventions, negative aspects should not be neglected. This category investigates
those adverse effects that are indirectly triggered by the implementation of the respective
measure. It mainly deals with the question:


What disadvantages or undesirable impacts can be generated?

An example of inherent negative effects with regard to the intervention ‘preservation of
open spaces’ could be potential conflicts on land use; especially in growing cities or
regions with existing settlement pressure, the preservation of green connections and
areas could be challenging. Pressure on land use within a built environment reduces the
availability of land for thermal relief areas and can lead to conflicts in the conservation of
contiguous open spaces.

3.2 The Process of Drafting Exemplary Urban Level
Interventions
Making ULIs ready for implementation requires several steps, such as the conception, the
cooperation, and the dialogue with different stakeholders and public participation. In the
following section, the process of two organisational interventions applied in the iSCAPE
cities Bottrop and Hasselt is exemplarily traced. In Hasselt, an application-based
customised coaching with focus on individual travel behaviour (see fact sheet) was
implemented whereas Bottrop initiated mobile green elements in form of ‘Wandering
Trees’ (see fact sheet).

3.2.1 Wandering Trees / Mobile Green Elements
Besides creating an action plan, we also developed and tested an organisational urban
level intervention for the City of Bottrop that focussed on the involvement of citizens and
local stakeholders in city greening initiatives. This ULI aimed at raising awareness for
greening road spaces, improving air quality, as well as enhance the well-being of local
citizens and can be assigned to the topic of ‘green infrastructure’. One of the main
collaborating stakeholders was the City of Bottrop itself. In cooperation with the city
representatives, a first concept of the ‘Wandering Trees’ intervention was developed,
which was continuously discussed and iterated. During the process of drafting the ideas,
citizens were taken into account. The methodological procedure is illustrated by the
following figure (see Figure 5).
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Figure 5: Process of drafting exemplary ULI in Bottrop (own figure based on e-pixler NEW MEDIA GmbH 2019)

During the first workshop, various tree species were discussed (prior to the purchase) in
regards to their suitability and further activities have been considered in order to
accompany the parade (see Figure 6). Based on the pool of ideas, generated through the
citizens’ participation the ULI was further specified and concretised. In the second
workshop the route of the parade, the location of the mobile trees and caretakers (for
watering the trees) were chosen (see Figure 7). At the end of the workshop, this procedure
resulted in a fully fleshed out concept tailor-made for the Living Lab Bottrop and an
implementation plan for the iSCAPE LL ‘Wandering Tree Parade’ (see Community
feedback reports (D2.5)).
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Figure 6: Impressions of the first workshop with citizens about the Wandering Trees (30 January 2018) (own figure,
© U. Grützner)

Figure 7: Impressions of the second workshop with citizens about the Wandering Trees (12 April 2018) (own figure,
© U. Grützner)
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3.2.2 Customised Coaching
In addition to the concept of collaborative sciences, University of Hasselt also developed
and tested an informational urban level intervention in Hasselt in order to encourage ecofriendly change in citizens’ mobility behaviour (see Community feedback reports (D2.5)
and Report on environmental effects of behavioural actions (D4.1)). This informational ULI
describes an application-based and customised coaching of citizens in order to stimulate
them to reduce their individual exposure to pollutants and increase their physical activity
level by using more sustainable modes of transport (see chapter 5.3.2). During the
development process of this informational ULI, the City of Hasselt is one of the main
collaborators. A brainstorming workshop was carried out with representatives of the City
of Hasselt to discuss initial plans and ideas for customised coaching. After the workshop,
the results were shared via e-mail with the representatives of the city administration – who
also helped to recruit participants by disseminating the ULI campaign in online and offline
media channels (e.g., website, social media, and magazines). The methodological
procedure used to develop the intervention is illustrated by the following figure (see Figure
8). To increase the chance of consolidating the cooperation with the city administration of
Hasselt, some representatives participated in the ‘study findings’ and ‘feedback workshop’
at the end of the informational intervention campaign.

Figure 8: Process of drafting exemplary ULI in Hasselt (own figure based on e-pixler NEW MEDIA GmbH 2019)
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Figure 9: Impressions of the LL mid-term event (own figure)

Customised coaching was used to encourage eco-friendly change in citizens’ mobility
behaviour and is based on a smartphone application, which collects information on users’
daily travel routine. The design of this informational ULI consists of various steps:
(1) Participants collect data of their daily routes and their used transport mode through
a smartphone application (see Figure 10). Individuals record their activity travel
patterns for at least one week.
(2) This data is integrated with concentration data of the respective region and also
various transport infrastructure supply data to provide information on their
individual exposure to pollutants as well as customised recommendations and
useful alternatives to citizens in order to promote eco-friendly travel behaviour.
(3) Participants again collect information on their daily travel routine through the
smartphone application. This new recorded data is used to compare the travel
behaviour of the participants and to measure if the provided information has a
significant impact on the travel routine of the participants.

Figure 10: Data types (own figure)
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4 Potentialities of Urban Level Interventions
As described in chapter 2.2.1, urban level interventions can be categorised in technical
and organisational measures. In the context of urban planning, organisational measures
mainly comprise conceptualisation in planning documents (e.g., land use plan), but also
informal concepts, guidelines and strategies. Additionally, the broad field of public
relations and information work is also part of the organisational measures. This includes
ULIs to raise awareness or to change behaviour. Technical measures mainly include
construction activities, greening and other physically feasible measures.
This chapter provides an overview of possible urban level interventions tackling air
pollution and the urban heat island effect divided into the main fields of action: ‘settlement
development’, ‘green infrastructures and green elements’, and ‘eco-friendly transport and
mobility’. The interrelations and interdependencies between air pollution, UHI, urban
design and the transport sector have already been presented in the Report on solutions
on urban level (Mägdefrau et al. 2018).
In addition, this chapter presents the results of the criteria analysis carried out in the first
stakeholder workshop by an interdisciplinary team of experts in Bottrop (see chapter 3.1.1,
see Figure 11). The analysis focused on the criteria ‘effectiveness’ (in terms of reducing
air pollution on the one hand and reducing UHI on the other hand), ‘costs for
implementation’, and ‘time-horizon’. The underlying evaluation is based on the
stakeholders’ experiences.8

8

Although some of these ULIs relate to the neighbourhood level, the evaluation is based on the assumption
of implementing them on urban scale.
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Figure 11: Some of the outcomes of the criteria analysis (iSCAPE Stakeholder Workshop I in Bottrop, 10.07.2019)
(own figure)

4.1 Organisational Urban Level Interventions
Most of the included organisational urban level interventions base on an informational
character and can be described by their strategic level. They consist of policies,
procedures and instructions that help address the identified urban challenges of UHI and
air pollution. The results of the criteria analysis of the measures assigned to this category
are described below.

4.1.1Field of Action: ‘Settlement Development’
The following tables show possible organisational measures in the field of ‘settlement
development’:
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Table 3: Organisational Urban Level Intervention within the action field: Settlement Development 1/2
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Table 4: Organisational Urban Level Intervention within the action field: Settlement Development 2/2
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The main advantages of these measures at urban level derive from their short-term
feasibility and low cost. This is a general benefit of organisational interventions regardless
of the field of action. However, there are differences in the assessment of effectiveness.
Organisational ULIs have no immediate effect on air pollution or the urban heat island
effect, as they are mainly instructions for action. However, the effectiveness can be
indirectly increased by following these instructions. But this indirect effectiveness is also
taken into account in the assessment (see chapters 3.1.1.1 and 3.1.1.2).
Even if the effects are only indirect, such organisational ULIs are a basis for later technical
and physical implementation. This applies in particular to ULIs concerning local planning
documents and strategies.
The Detailed report based on numerical simulation of the effect of PCSs at the urban level
(D6.3) shows results of a numerical modelling of urban climate depending on the
alignment and positioning of buildings. In D6.3, more detailed information on effectiveness
is derived from the numerical models.

4.1.2 Field of Action: ‘Green Infrastructures and Green
Elements’
The following table shows possible organisational measures in the field of ‘green
infrastructures and green elements’:
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Table 5: Organisational Urban Level Intervention within the action field: Green Infrastructure and Green Elements
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Similar to the field of action in chapter 4.1.1, these measures are also strong through low
costs and short-term implementation due to their purely organisational character. In
addition, the effectiveness of these organisational ULIs is indirectly taken by following the
ULIs/instructions listed in Table 5. This indirect effectiveness is also part of the
assessment (see chapters 3.1.1.1 and 3.1.1.2).
Besides, in these cases the same necessities apply as in the field of ‘settlement
development’. The organisational ULIs, which refer to planning documents, make
technical/physical implementation possible in the first place, therefore, they are
indispensable.

4.1.3 Field of Action: ‘Eco-friendly Transport and Mobility’
The following tables show possible organisational measures in the field of ‘eco-friendly
transport and mobility’:
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Table 6: Organisational Urban Level Intervention within the action field: Eco-friendly Transport and Mobility 1/3
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Table 7: Organisational Urban Level Intervention within the action field: Eco-friendly Transport and Mobility 2/3
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Table 8: Organisational Urban Level Intervention within the action field: Eco-friendly Transport and Mobility 3/3
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Apart of a few exceptions, the assessment of organisational ULIs in the field of ‘ecofriendly transport and mobility’ consistently shows benefits through low costs and shortterm implementation. These advantages do not apply where the measure is or
presupposes the creation of a new concept. This usually requires a lot of coordination and
can therefore only be implemented within a medium term. In addition, the costs of creating
new concepts are far higher than integrating individual measures into existing planning
documents and concepts. Apart from that, some of the exceptions can be explained by
the fact that most urban level interventions in this field of action primarily are instructions
within an informal planning instrument. In contrast to measures in the other two fields,
organisational ULIs in the field of ‘eco-friendly transport and mobility’ are mostly integrated
into informal and therefore less standardised concepts.
The assessment of organisational ULIs in this field of action clearly shows that these
measures hardly contribute to mitigating urban heat. The main objective of measures in
this field is reducing air pollutants. That means that the effects are actually mostly
indirectly induced, by following the organisational measures.

4.2 Technical Urban Level Interventions
Technical interventions at urban level consist of hardware, software and constructions and
are often targeted at implementing instances, e.g. housing associations/cooperatives, real
estate owners, and commercial enterprises. The catalogue of technical ULIs is presented
for the three fields of action below.

4.2.1 Field of Action: ‘Settlement Development’
The following table shows possible technical measures in the field of ‘settlement
development’:
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Table 9: Technical Urban Level Intervention within the action field: Settlement Development
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Similar to the organisational ULIs in this field of action, the technical measures were also
consistently assessed for short-term feasible and (less) inexpensive. In contrast to the
organisational ULIs in this field, the technical ULIs are directed towards the building sector
e.g., private real estate/homeowners, housing cooperatives etc. For a city-wide
implementation these different (individual) owners have to come together, otherwise it
would decelerate the large-scale process.
In terms of effectiveness, the assessment shows that ULIs are effective to either mitigate
air pollution or urban heat. There is no measure listed in the table that has been assessed
as being effective for both objectives.

4.2.2 Field of Action: ‘Green Infrastructures and Green
Elements’
The following tables show possible technical measures in the field of ‘green infrastructures
and green elements’:
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Table 10: Technical Urban Level Intervention within the action field: Green Infrastructure and Green Elements 1/2
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Table 11: Technical Urban Level Intervention within the action field: Green Infrastructure and Green Elements 2/2
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The effectiveness of technical ULIs in the field of 'green infrastructures and green
elements' is generally assessed as (very) effective, both in terms of their potential to
reduce air pollutants and urban heat. Only the potential of open water surfaces – to reduce
air pollutants – is considered less effective.
However, the costs are significantly higher in this field of action than in the other fields.
This is mainly due to the fact that this field of action includes green infrastructures and
green elements that have to be newly created. By doing so, the green infrastructures and
green elements also requires additional care and maintenance costs in the future. The
technical ULIs in the ‘settlement development’ cause merely lower additional costs, which
do not substantially increase the costs that would be incurred anyway.
With exception of the development of open water areas and fresh air areas, the technical
ULIs in this field are characterised by the fact that they can be implemented at short notice,
according to the assessing team of experts.
The Detailed report based on numerical simulation of the effect of PCSs at the urban level
(D6.3) shows results of a numerical modelling of urban climate depending on roof
greening, facade greening, and trees along the streets. In D6.3, more detailed information
on effectiveness are derived from the numerical models.

4.2.3 Field of Action: ‘Eco-friendly Transport and Mobility’
The following table shows possible technical measures in the field of ‘eco-friendly
transport and mobility’:
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Table 12: Technical Urban Level Intervention within the action field: Eco-friendly Transport and Mobility 1/2
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Table 13: Technical Urban Level Intervention within the action field: Eco-friendly Transport and Mobility 2/2
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The technical ULIs within this field of action have been assessed quite differently with
regard to the four criteria (① effectiveness regarding reducing air pollution, ②
effectiveness regarding mitigating the urban heat island effect, ③ costs for
implementation, and ④ necessary time frame. No clear assessment pattern emerges in
this field of action. But with exception of two ULIs, it can be observed that whenever an
ULI has been assessed as more effective in reducing air pollution, then it has also been
assessed as less effective in mitigating the urban heat island effect and vice versa.
Apart from findings in regard to the assessment criterion ‘effectiveness’ it can also be seen
that the ULIs tend to be feasible in the short to medium term. The costs for the
implementation of the measures vary significantly in this field of action. The costs increase
or decrease with the scale of the respective measure and its design. For example, signs
for cycling and pedestrian traffic, an opening of further one-way streets in the opposite
direction for cyclists and the prevention of parking in the second row are much cheaper
than optimising the road space layout and the expansion of public transport acceleration.

5 Action Plans for the Living Lab Cities
As outlined in chapter 2.2.2, action plans in the sense of an implementation strategy
require clear objectives and consist of several elements:
(1) basis analysis,
(2) identification of problems,
(3) definition of objectives,
(4) development of strategies,
(5) derivation of fields of action,
(6) development of suitable interventions and their prioritisation,
(7) development of implementation strategies and aids, and
(8) implementation, monitoring, and evaluation.
The key objective of the iSCAPE action plan is to strengthen the stakeholders’ ability to
take action. For this purpose, we presented a catalogue of ULIs that reduce local air
pollutants and the urban heat island effects in chapter 4. The information in this chapter 5
delivers a transdisciplinary contribution to the urban development planning in relation to
the iSCAPE objectives. In this sense, theoretical considerations are enriched by
experiences already gained in the LL cities as part of the stakeholder workshops and field
trials. The iSCAPE ULI action plan is positioned in the interplay of theory and practice.
In the following subchapters, the identification of appropriate objectives, strategies, and
urban level interventions is explained in more detail. In addition, an especially developed
portfolio of urban level interventions is integrated, which is neither binding nor exhaustive,
but gives an idea of the direction to be taken and serves as a guidance and procedural
framework.
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5.1 Identification of Appropriate Objectives, Strategies,
and Urban Level Interventions
As described above, one of the first steps of an action plan is to agree on project
objectives. Having identified air pollution and especially particulate matters as one of the
major environmental burdens of many cardiovascular diseases, which also correlates with
the urban heat island effect (Europe, W. Regional Office for H.O. 2011), we aim to
mitigate, reduce, and/or compensate air pollution and the urban heat island effect in the
cities of Bottrop and Hasselt, which are addressed in this report. This also includes
adapting the urban fabric to urban heat stress9. These objectives can also be found in
common guiding principles such as ‘eco-friendly and climate friendly city’.
When developing appropriate strategies, not only current problems have to be taken into
account, but also a future perspective needs to be considered, such as future economic,
demographic and social changes. Walsh et al. (2011) used an integrated assessment of
greenhouse gas emissions also driven by demographic and economic projections to
estimate greenhouse gas emissions from different (future) scenarios. Provided that the
energy demand per capita and/or unit of economic activity remains constant and the
energy production mix and efficiency do not change, increasing emissions in the
household, financial, retail and other sectors are the result of population and employment
growth in these sectors, while primary and construction emissions decrease (Walsh et al.
2011). At the same time, societal changes such as changes in individual travel behaviour
must be taken into account. This illustrates the need for an integrated and interdisciplinary
perspective during strategy development.
Taking this integrated and interdisciplinary perspective into account, we need for example:




land use strategies,
transportation strategies,
energy strategies,

but also cross-thematic strategies such as





communication and collaboration policies,
resources management strategies,
financial tools, and
implementation and monitoring strategies (Tang et al. 2010).

We already developed locally suitable strategies for Bottrop and Hasselt with the help of
a SWOT analysis carried out in Task 3.3. The Report on solutions on urban level (D3.4)
describes the parameters used in the SWOT analysis. The strategies derived for Bottrop
and Hasselt are as follows:

“The UHI effect increases the temperature in cities and thus makes urbanities more predisposed to heat
stress compared with rural areas” (Ward et al. 2016). However, there is no commonly accepted or legally
defined threshold at which heat stress occurs. For orientation, the Deutscher Wetterdienst (‘German
Weather Service’) defines a low health hazard from 20° C apparent temperature and a high health hazard
from 32° C apparent temperature (Deutscher Wetterdienst 2019).
9
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Settlement development
Positive characteristics like an adequate mix of functions and sophisticated public transport should be
preserved
Further settlement development should take place with respect to the preservation of urban green
spaces with special consideration of the maintenance of ventilation channels and other ecologic
functions such as groundwater production, habitats, etc.

Table 14: Strategies of Bottrop and Hasselt in the field of action: Settlement development (Mägdefrau et al. 2018)

Green infrastructures and green elements
Existing green and blue spaces should be qualitatively developed and re-evaluated in order to explicitly
foster climatic and air quality functions
Further settlement development should take place with respect to the preservation of urban green
spaces with special consideration of the maintenance of ventilation channels and other ecologic
functions such as groundwater production, habitats, etc.
Build developments that reduce air pollution, e.g. use green walls, roofs and urban farming to improve
air quality and temperature

Table 15: Strategies of Bottrop and Hasselt in the field of action: Green infrastructure and green elements (Mägdefrau
et al. 2018)

Eco-friendly transport and mobility
Reduce the appeal of driving in a city
Increase the appeal of cycling and walking
Improve public transport

Move to electric vehicles
Better incentives from government to move to more sustainable transport options
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Pedestrianise and provide cycle infrastructure in narrow streets (Hasselt)
Create shared use public spaces (Hasselt)
Introduce new urban models of mobility such as the ‘superblock’ - where existing gridded streets within
a city are grouped together in small clusters. Traffic is then restricted to outside of this area while the
streets inside the superblock become repurposed as community spaces (Hasselt)
Help businesses to understand the positive impact pedestrianisation and shared public space schemes
can have in order to reduce fears of a drop in customers if people are unable to drive into the city centre
(Hasselt)

Table 16: Strategies of Bottrop and Hasselt in the field of action: Eco-friendly transport and mobility (Mägdefrau et al.
2018)

Besides the three aforementioned content-related fields of action in which the cities
crafted their strategies, D3.4 dedicated an additional area related to the cooperation and
coordination of different stakeholders and governmental bodies. These collected
strategies are not in the focus of the catalogue of ULIs, but the implementation of the
interventions requires and fosters such networking activities.

Others
Use the iSCAPE LL Cities as a place to coordinate and bring together different government bodies
Encourage stakeholders to work together in a ‘round-table’ approach

Table 17: Additional Strategies of Bottrop and Hasselt (Mägdefrau et al. 2018)

In addition, we carried out a comparative analysis of strategies, measures and objectives
of existing local planning documents and strategies within Task 3.3. On this basis, an
appraisal can be made to what extent strategies and objectives need to be pursued more
strongly and which are already implemented.
The strategies can be assigned to three fields of action which are important for developing
an action plan to reduce air pollution and the urban heat island effect: ‘settlement
development’, ‘green infrastructures and green elements’, and ‘eco-friendly transport and
mobility’. According to the strategies, suitable and effective activities can now be
undertaken in the respective field of action.
The catalogue of ULIs, presented in chapter 4, can be used to select suitable measures.
As already described in chapter 3.1.1, we have carried out a criteria analysis during a
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stakeholder workshop. This analysis identified those ULIs that on average are the most
effective, low-cost, and timeliest to implement. The information of this criteria analysis
supported the selection of appropriate measures. The ULIs identified in this analysis from
all three fields of action are presented in the following subchapter in the form of a fact
sheet. These fact sheets also provide more information on different characteristics such
as the time-horizon or the costs that need to be spent (see chapter 3.1.2). This information
serves as a basis for decision-makers to further select appropriate urban level
interventions. In this sense, particular attention should be paid to possible interactions
such as positive side effects as well as synergies that can arise between different
measures. At the same time, conflicts of objectives and – if possible – negative side effects
should be avoided.
With all this information the suitable measures can be easily found in the following portfolio
of urban level interventions. The portfolio can be scanned for ULIs from various
perspectives on the basis of the respective city’s priorities (e.g. costs, suitability) in
a systematic approach and makes it easy to find those measure that fit best to initiate
action.

5.2 Fact Sheets of Urban Level Interventions
In the following, some of the urban level interventions from the catalogue of measures
presented in chapter 3 will be more precisely concretised and clearly presented in fact
sheets. The selection of the following portfolio of measures is based on the stakeholder
workshop in Bottrop, which functions as a particular pilot city. However, as shown in
chapter 5.3 for the example of Hasselt, the measures presented in the following are also
relevant for the other iSCAPE cities since they address central problems of heat stress
and air pollution in urban areas and present related ULIs. The guidance on selecting
appropriate ULIs described in the previous section helps to filter appropriate measures for
the respective city that meet the strategy to be pursued.
The order of presentation is based on chapter 4, i.e. first, the organisational measures are
illustrated followed by the technical measures. Within this subdivision, the various fields
of action are depicted by different colours: orange indicates the topic of ‘settlement
development’, the measures belonging to the field of action ‘green infrastructures and
green elements’ are illustrated in green, and blue represents the subject area ‘eco-friendly
transport and mobility’.

5.2.1 Organisational Urban Level Interventions
The following fact sheets show organisational urban level interventions and are structured
along the three fields of action (① settlement development, ② green infrastructure and
elements, and ③ eco-friendly transport and mobility):
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5.2.2 Technical Urban Level Interventions
The following fact sheets present technical urban level interventions and are structured along the
three fields of action (① settlement development, ② green infrastructure and elements, and ③
eco-friendly transport and mobility):
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5.2.3 Qualitative Weighing with regard to Interactions and Side
Effects
As part of the cooperation with the Bottrop LL, a qualitative assessment of the interactions
between the urban level interventions presented in the fact sheets was also carried out by
an interdisciplinary team during a stakeholder workshop, as described in chapter 3.1.3
(see Figure 12). This weighing is based on the experiences with already applied ULIs and
focuses on the interactions between ULIs as well as possible side effects.

Figure 12: Some of the outcomes of the qualitative weighing (iSCAPE Stakeholder Workshop II in Bottrop,
29.10.2019) (own figure)

First of all, in the complex system of a city, all interventions trigger interactions or side
effects with other parts of the system. Therefore, an integrated and interdisciplinary
approach, as described in chapter 2.2.3, is urgently needed. In the sense of a resourcesaving and efficient implementation, these interactions and side effects are the basis for
a prioritisation within the framework of the iSCAPE action plan. Synergies received a
slightly higher weighting than positive side effects and conflicts of objectives received a
lower weighting than negative side effects. The results of the qualitative weighing are
shown in the following figure.
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The figure illustrates that some of the presented ULIs are particularly impressive because
of their valuable synergy effects (see chapter 3.1.3.1 for the definition of synergy effects).
Such ‘win-win’ measures that are having numerous synergy effects with other measures
include the preservation of open spaces and green networks, the usage of mobile green
elements and the deconstruction of unused building structures. Where appropriate and
feasible, these measures often are preferred according to the results of the qualitative
weighing. These ULIs should therefore be prioritised in the selection of appropriate
measures.
According to the participants, other ULIs do not necessarily trigger valuable synergy
effects, but generate particularly positive side effects: the participation in the certification
processes ‘European Energy Award’ and ‘European Climate Adaptation Award’, as
examples, entail additional desirable developments. These side effects may have various
dimensions: economic, social, and ecological. The individual side effects can be found in
the fact sheets. Measures with valuable positive side effects should have a second priority
in the selection of appropriate measures.
According to the results of the qualitative weighing, some of the proposed and discussed
urban level interventions have to be carefully considered since they could also trigger or
foster undesirable developments. The weighing within this category is less pronounced
than the positive side effects. Nevertheless, determining legal limitations of building
development or the determination of the alignment and position of buildings were
assessed as ‘critical’ since they may increase existing settlement pressure or foster the
phenomenon of urban sprawl due to further dispersing of urban structure. It is difficult to
make a general recommendation for implementing, however, in individual cases these
measures can be sufficient enough. These measures should have third priority in the
selection of appropriate measures.
At the same time, other ULIs trigger conflicts of objectives to avoid. For this reason, these
measures should either not be applied or compensation options should be taken into
account. For example, the restriction of transit traffic in inner city areas is heavily weighted
and again the limited building development is striking in a negative sense. Such measures
that cause strong conflicts with other stated objectives should be taken into account when
selecting appropriate measures with the lowest priority.

5.3 Field Trial of Urban Level Interventions in the Living
Labs Bottrop and Hasselt
This subchapter describes the experiences of the LL cities Bottrop and Hasselt in regard
to the implementation of two urban level interventions to raise awareness. Local action
plans should provide comprehensive awareness of air pollutions and UHI (Tang et al.
2010). The information about the field trials helps decision-makers to select and design
appropriate measures.

5.3.1 Field Trial Bottrop – Wandering Trees
In the Living Lab Bottrop, we developed a Wandering Tree parade together with the city
administration and local citizens (see Community feedback reports (D2.5); see Figure 14).
The Wandering Trees are planted in pots on wheels and temporarily green the streets of
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the city centre. The intervention enables citizens to experience the effects of the trees on
the local air quality and other benefits first hand. It becomes particularly important when it
comes to land use competitions in limited street space, especially in relation to the
provision of parking spaces. In case of competing uses, opportunity costs are often one
of the decisive characteristics.
This means for citizens and their judgment of green infrastructure interventions:


which advantages do I have from sufficient parking space and which advantages
do I have from trees in my immediate surroundings?

The publicity-effective Wandering Tree parade and the active participation of the citizens
helped to raise the awareness on the advantages of trees and to increase the acceptance
of trees in street space. For this reason, the LL intervention is to be seen as a public
relations measure at urban level with the aim of changing behaviour or mind-set.

Figure 14: Impressions of the LL event when the Wandering Trees first move into the neighbourhood (own figure,
© Silva Ritter & Jana Wilhelm)

The lessons-learned
The feedback from the citizens involved in the Wandering Tree parade was mostly positive
(see Community feedback reports (D2.5)). During the parade, a broader consideration for
the environment and air quality in general has been observed across all participants. At
the same time, the participants were actively involved in the process, which increased
their willingness to participate. The active participation and co-creation of knowledge were
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particularly highlighted by many participants. After the parade, some of them confirmed
that they would make specific behaviour changes – including more environmentally
friendly travel behaviours and improved waste management/recycling etc. (see
Community feedback reports (D2.5) and Report on interventions (D5.3)).
However, we also learned that it is difficult to maintain the motivation and commitment of
participants over a longer period of time. Appropriate ways must be found to keep up the
motivation of the citizens involved. In addition, we experienced already known difficulties
in reaching people who are usually not involved in participation processes. People who
take part in such measures usually have a basic interest in the respective topic. However,
measures to raise awareness should also reach people who do not necessarily have a
certain level of pre-interest. Therefore, the appropriate form of address and public
relations work is an essential aspect.
However, the LL was successful because it brought together many different actors of an
urban society and contributed to improving the relationship between the municipality and
the citizens. The relationship is decisive when developing and implementing urban level
interventions, including the development and implementation of action plans. For this
purpose, the co-creation of knowledge processes like those of the Bottrop LL are an
essential foundation.
Furthermore, the representatives of the City of Bottrop expressed themselves positively
about the intervention (Representatives of the City of Bottrop 2019). If this urban level
intervention unfolded a direct impact on Bottrop’s air quality policy cannot be clearly
determined at this early stage (Representatives of the City of Bottrop 2019). However, the
Wandering Tree parade is undergoing a second iteration for 2019 based on the successful
parade in 2018 (Representatives of the City of Bottrop 2019). The implementation creates
a high degree of public recognition and added value that might be achieved through simple
political beliefs or statements (Representatives of the City of Bottrop 2019).

5.3.2 Field Trial Hasselt – Customised Coaching
In the Living Lab Hasselt, University of Hasselt conducted a behavioural change study
together with city administration of Hasselt on urban level (see Community feedback
reports (D2.5) and Report on environmental effects of behavioural actions (D4.1)). The
aim of this study was to encourage pro-environmental behaviour among citizens by
designing informational-based behavioural interventions. The Hasselt LL focused on how
to influence travel behaviour by recording individual activity travel patterns using a
smartphone application (see Figure 15) and providing a ‘Behavioural Intervention Tool’
i.e. a customised information package (see Figure 16) that can provide users the
‘consequences’ (air pollution effect) of their travel behaviour and suggestions to organise
moves that are more environmental friendly.
This approach may help citizens become more active and healthy while improving the air
quality in the city at the same time. However, it should be noted that this ULI include highly
sensitive data on daily movements of individuals which may reduce a positive participation
of individuals in the campaign.
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Figure 15: Some screenshots of the smartphone application (own figure)

Figure 16: Part of the customised information package (example) (own figure)
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Study results
The results of the intervention are promising: based on the records of the movement, there
is a significant potential for the transition to a more sustainable travel/activity alternative.
In addition, it was found that more than 40 percent of the study participants do not travel
often on foot and/or bicycle. Furthermore, the results show that 40 percent of the
participants were willing to change their mobility behaviour based on the understanding
of the suggestions given in the customised information intervention (see Report on
environmental effects of behavioural actions (D4.1)).
Space for improvement
The study showed that the participants see a great importance to the user-friendliness of
the smartphone application.


They prefer to have the entire execution process automated.
At the moment, there are several steps that are performed incoherently:
1) The daily travel routine of participants is recorded by the smartphone application.
2) Data processing, for example to find out how many trips can be changed in terms
of modes, is done offline.
3) Once the processing is completed, the participants receive a customised
information package (in the form of a document).
4) The participants are asked to read this information so that they can learn more
about the consequences of their activity travel pattern and also try to change it in a
positive direction.
The idea is to do this as a fully automated process, from start to end. Automation
is possible, but requires considerable resources.



Perfect technical conditions such as the data collection mechanism must be
created. Due to bad signals, GPS-based data cannot always capture locations.



The information provided about the consequences of the activity travel pattern
needs to be very specific. The University of Hasselt currently only provide
information on exposure reduction when a certain change in the activity travel
pattern is made. Information regarding health effects should also be provided in the
future.

The representatives of the City of Hasselt expressed themselves positively about the
intervention, but there were some reservations about a large-scale implementation since
the methodology is currently not fully automated and important sensitive data are
collected. The City of Hasselt stated that more studies could be carried out in a reduced
scale, e.g. not the whole travel pattern, but a part of it, such as commuting to work or
school. The data collection of such a regular activity will be very simple and the information
provided can be more effective. It is decided that a few similar types of this intervention
can be designed and experimented especially with schoolchildren. With a number of such
studies, more results would be available and there would be more confidence to make
a decision for implementation on a larger scale.
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6 Recommendations
Implementation

for

further

Action

and

To successfully develop and implement an action plan and its urban level interventions,
essential requirements have to be considered: developing suitable implementation
strategies, integrating ULIs into implementation instruments and financing as well as the
cooperation with/and acceptance by the population and other relevant stakeholders. In
this regard, we provide the following various information and recommendations.
A good action plan is oriented along developing implementation strategies, ...
There are various strategies that can be used for the implementation of action plans, e.g.,
mainstreaming or dedicated implementation. Actions to reduce air pollution and the urban
heat island effect require resources, objectives and a formal distribution of responsibilities
for these topics (Uittenbroek 2012). However, scientific analyses found out that the
approach in practice requires strategies that do not only address these challenges, but
consider a wider range and solutions (Uittenbroek 2012). This is also the case for
‘mainstreaming’ approaches which aim to integrate air pollution and the urban heat island
effect into intersecting fields of policy-making, which lead to a framework for innovation.
These approaches have a positive impact on policy making itself since they increase its
effectiveness/efficiency (Uittenbroek 2012). Integrating or ‘mainstreaming’ these topics
into relevant policy areas makes them visible to stakeholders and enhances the
opportunities for consideration of environmental concerns in decision-making (Uittenbroek
2012). Mainstreaming can be understood as holistic/cross-sectoral involvement that helps
to promote a targeted use of resources, both financial as well as personal (Schipper and
Pelling 2006; Klein et al. 2007).
Various obstacles can occur within mainstreaming institutional requirements, which must
be met to guarantee its success. Missing political support or insufficient attention of the
general public and a not helpful management could complicate the process of
mainstreaming. Barriers also might arise in organisational terms due to a lack of existing
organisational structures or the absence of an effective coordination (Uittenbroek 2012).
Some of the designated barriers can also function as opportunities when it comes to
reducing air pollution and UHI. A competition with other objectives can be inspiring and in
the best case scenario leads to interlacing and intertwining with other ambitions within the
political realm (Uittenbroek 2012). The mainstreaming process itself is expected to entail
obstacles and chances with regard to technical, organisational, institutional, economic,
and social issues (Uittenbroek 2012).
Whether in a mainstreaming strategy or in a dedicated stand-alone strategy, some action
plans are criticised because they do not provide sufficient guidance on aspects which are
crucial to achieve its objectives. Examples of such aspects are the definition of
responsibilities, the associated working structures and processes to support the
implementation processes. Furthermore, estimation and availability of the necessary
resources in terms of labour force, know-how and costs, the integration in governmental
and municipal budgeting, and a timetable to facilitate progress monitoring are essential
(Marletto et al. 2012; Mickwitz et al. 2009; Ribeiro et al. 2009; Swart et al. 2010;
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Representatives of the City of Bottrop 2019). In some cases, the implementation of
measures is simple, in others, there are lengthy procedures to finance or develop the
technical design (Marletto et al. 2012). Appropriate precautions must therefore be taken
in advance.
In the sense of a mainstreaming or stand-alone strategy, successful implementation and
realisation of an action plan require the incorporation in politics and public administration.
Existing institutional structures should be used for observing, accompanying and
advancing the process. Moreover, these structures should be enlarged and further
developed during the drafting of an action plan. Consequently, the topic of UHI and air
pollution must be comprehensively anchored in municipal structures, political decisions or
convictions/commitments and urban policies. Referring back to the investigated case
studies, particularly with regard to the stakeholder workshops, sensitisation to the topic as
fundamental step can definitely be assumed and might engage the stakeholders to
introduce/weigh in the topic into their various areas of responsibility (Representatives of
the City of Bottrop 2019).
… merged with existing implementation instruments and tools, ...
In order to be able to efficiently implement ULIs, they must be transferred to contextspecific existing implementation instruments that differ from member state to member
state and partly even between cities being located in the same country. Both formal and
informal instruments are available. While the formal ones are binding, informal
instruments are mainly based on self-commitment.
Formal instruments are usually laid-down in the respective planning laws of a member
state (Hübler 2005). Informal planning instruments are less formalised and are primarily
used to influence the behaviour of spatial users (property owners, producers, road users,
house builders, leisure users, nature conservationists, etc.) through information,
incentives, etc. in accordance with predetermined principles and objectives (Hübler 2005).
In many cases these informal instruments are consensus or acceptance oriented and
intended to be convincing rather than ordered and developments are to be encouraged
(Hübler 2005). Therefore, the choice of implementation instruments depends on the
stakeholder group to whom the measure is addressed, e.g. state actors, economic actors
or the citizenship.
The possibilities for implementing action plans result from the respective planning systems
in Germany and Belgium. A selection of the given options can be found in the following
table (see Table 18).

Formal
planning
instruments

Germany, North Rhine Westphalia,
Bottrop

Belgium, Limburg, Hasselt








Flächennutzungsplan
(‘Preparatory Land Use Plan’)
Bebauungsplan
(‘Legally-binding Land Use Plan’)
Städtebaulicher Vertrag
(‘Urban Development Contract’)



Gemeentelijk ruimtelijk
structuurplan
(‘Municipal Spatial Structure Plan’)
Ruimtelijk uitvoeringsplan
(‘Spatial Implementation Plan’)
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Germany, North Rhine Westphalia,
Bottrop

Belgium, Limburg, Hasselt







Bijzondere plan van aanleg
(‘Special Plan of Construction’)
Stedenbouwkundige voorschrift
(‘Urban Planning Regulation’)
Klimaatadaptatieplan
(‘Climate Adaptation Plan’)
...



Gestaltungsrichtlinie
(‘Design Guideline’)
Grünentwicklungsplan
(‘Green Development Plan’)
Grünordnungsplan
(‘Open Space Plan’)
Eingriffs-Ausgleichs-Regelung
(‘Impact Regulation’)
Landschaftsplan
(‘Landscape Plan’)
Biotopverbundplanung
(‘Biotope Network Planning’)
...










Integrated urban development concept
Masterplan
Energy concept
Greening concept
Road space greening concept
Funding programme
Consulting service
...










Masterplan
Energy concept
Greening concept
Housing concept
Mobility plan
Funding programme
Consulting service
...







Informal
planning
instruments




Table 18: Examples of formal and informal planning instruments in Bottrop, Germany and Hasselt, Belgium

When choosing the adequate implementation instrument, different needs and necessities
come together: How effective is the instrument in term of its contribution to the objectives
such as the necessary behavioural change of the addressees and the formation of new
structures (Knieling and Roßnagel n.d.)? What are potential (intended and non-intended)
side effects?
The city administration often prefers the binding character of a formal instrument as it
facilitates implementation due to legal and planning security. Formal instruments tend to
have a long-term character, whereas new environmental and societal challenges such as
air pollution and climatic impacts require an up-to-date and sometimes flexible urban
planning response (Priebs 1999). Here, informal instruments offer greater flexibility. In
addition, it is undisputed that in view of the complexity of the task, coordination and
cooperation between all relevant stakeholders are becoming increasingly important
(Knieling and Roßnagel n.d.). Therefore, both binding instruments and flexible, nonformalised instruments should be combined for implementation. In any case, informal
instruments do not compete with formal planning, but are intended to support its
implementation.
Besides, formally and informally regulated economic instruments promise to expand the
scope for action for reducing air pollution as well as climate mitigation and adaptation
(Knieling and Roßnagel n.d.). Funding means are a powerful lever for the implementation
of planning objectives. Financial incentive structures must be created, depending on
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whom the measures in an action plan are aimed at. This concerns measures that are the
implementation responsibility of the city administration, but even more interventions that
are to be implemented by the citizenship (iSCAPE Workshop 2018b). On the one hand,
national or European funding must be made available, but on the other hand, it also must
be made available for citizens to implement certain measures.
… requires cooperation with and acceptance by the citizens and other relevant
stakeholders, …
Legitimacy and implementation of action plans are not automatically justified by
superordinate and subordinate relationship between planning instances and
implementing instances or plan addressees (Ritter 1998). Planning objectives, contents
and their acceptance are interwoven by the cooperation of actors in the planning process
(Ritter 1998). Information, conviction, acceptance and willingness to cooperate are
therefore becoming increasingly important planning resources (Representatives of the
City of Bottrop 2019; Ritter 1998). There are different possibilities of participation,
cooperation, co-creation, and bringing stakeholders together depending on the target
group. Scenario workshops 10 or roundtable discussions 11 are only two of many
opportunities.
Important target groups need to be involved, including administrative stakeholders which
represent the various departments, but also the civil society/citizens. In the field of air
pollution and UHI, these are the following actors:






representatives of the department of urban planning,
representatives of the department environment,
representatives of the department transport and mobility,
representatives of the business development, and
corresponding thematically involved civil society interest groups.

It is important that the diverse group of stakeholders come together when discussing air
pollution and UHI and that they are integrated into the planning process of the
interventions, as shown by the second iSCAPE stakeholder workshop (see chapter 3.1.3).
The participation of an interdisciplinary team while creating an action plan enabled us to
bring conflicting interests together for the first time. Moreover, it promotes the ability to
reach a consensus (Representatives of the City of Bottrop 2019). At the same time,
resulting networks represent an essential added value, also in the sense of integrated

“A Scenario Workshop is a participatory method encouraging local action with a mix of scenario and
workshop which aims to solve local problems and anticipate future ones. […] scenarios direct attention to
causes, areas for development and the span of exigencies that may be met in a local community issue [.].
The workshop is the […] [interactive element] of this method in which participants from a local community
engage in discussion, produce some sort of action through deliberative discussion and act as decisionmakers or create a communal plan of action.” (Smith 2012)
11
“Roundtable Discussions are small group discussions where everybody has an equal right to participate.
This method can in reality encompass a number of different formats. […] Roundtables are generally not
open to the wider public, but involve a relatively small number of participants who discuss or deliberate on
a topic“ (Parry 2018).
10
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planning (Representatives of the City of Bottrop 2019). The relationships established
through the workshops can be utilised and maintained for future planning initiatives
(Representatives of the City of Bottrop 2019). In addition, the participants of these
workshops act as multipliers, bringing the topic into their specialist area and other parts
of the urban society (Representatives of the City of Bottrop 2019).
Further advantages and benefits can result from the chosen cooperative approach
through the target group citizenship (Representatives of the City of Bottrop 2019). As
described in chapter 2.2.2, the local knowledge of citizens significantly contributes to the
improvement of action plans. At the same time, a broad participation of citizens in the
process of developing action plans can increase the legitimacy of the respective plan
(Burby 2003).
Finally, the support of political actors is crucial for implementation (Representatives of the
City of Bottrop 2019). There must be powerful political actors who have committed
themselves to the mission of reducing air pollution and mitigating UHI. Additionally, they
have to be informed about the costs of increasing air pollution and heat stress and how
these can be minimised by using various sectoral ULIs in a synergistic manner (Dulal
2017). Knowledge on positive welfare effects of these measures eases their
implementation (Dulal 2017).
… and is completed by an evaluation before revised in the next cycle.
An action plan is neither fixed nor static, but dynamic and flexible in terms of adjustments
to changing framework conditions: “The strategic plan is no more than a momentary
reflection of agreements” (Faludi 1989, p. 138). In this sense, strategic spatial planning is
based on collective learning, building consensus, and changing or adjusting existing
routines according to new evidence (Wiechmann 2008).
As described above, air pollution and UHI are challenging issues for cities in many ways.
However, it is possible and even likely that new fields of action arise and need to be
targeted or new priorities need to be set by urban development (Marletto et al. 2012). This
makes continuous monitoring of the baseline trend and subsequently an evaluation of the
impacts of the action plan necessary in order to flexibly adjust it to new challenges or fields
of action.
The setting-up of an action plan, based on an integrated and strategic approach, can be
guided by the scheme of the urban development control cycle (see Figure 17). Such a
cycle is also used within the field of climate adaptation strategies, where it refers to the
policy cycle for adapting to the consequences of climate change (see e.g., BBSR 2016).
Usually, the process is divided into six consecutive phases, which can serve as an
orientation for the complex and demanding task of developing, implementing and
evaluating strategies. However, the cycle also allows it to enter at a later stage.
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Figure 17: Urban development control cycle (own figure based on German Association of Cities 2013)

The results of both stakeholder workshops that took place in Bottrop and Hasselt are
essential attributes to the ‘key projects’ phase. The previous steps ’basic information’, ‘city
profile and model’ and ‘action programme’ have been developed in a similar form in Task
3.3 and presented in D3.4. The two steps ‘monitoring’ and ‘evaluation’ are still pending.
The evaluation is an important quality management tool (German Association of Cities
2013). Concerning integrated urban development strategies, the evaluation cannot be
fully carried out by using standardised and quantified methods (German Association of
Cities 2013) as objectives and strategies in action plans are complex/mutually dependent.
Furthermore, these specifications for a targeted pathway are difficult to express in terms
of quantity which occurs only partially and they remain sometimes vague at the measure
level (German Association of Cities 2013). In addition, the impacts of action plans cannot
always be clearly distinguished from other social and economic factors so that a mix of
methods is useful to evaluate integrated action plans at the urban level (German
Association of Cities 2013). If possible and practicable, quantitative methods can be used
to measure the fulfilment of objectives (German Association of Cities 2013). Guiding
questions can be: were air pollutants reduced and was the reduction lower or higher than
expected, and what were the costs (Marletto et al. 2012)?
The analysis of documents, expert discussions or workshops with relevant actors allow to
qualitatively evaluate the impacts of action plans (German Association of Cities 2013). In
addition to the objectives, the evaluation should also consider planning, communication
and decision-making processes (German Association of Cities 2013). One example of the
guiding questions could be: what were the problems and how were they solved (Marletto
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et al. 2012)? The evaluation should go beyond the mere assessment or measurement of
impacts and should be used as a learning process for all actors involved in the
development and improvement of the urban action plan (German Association of Cities
2013). In this way, process problems can be identified and, if necessary, external
procedural support can be requested (Representatives of the City of Bottrop 2019). The
evaluation can be carried out after the planning and implementation processes, but can
also be conducted parallel to the process or, as ex-ante evaluation of potential effects of
measures, even precede it (German Association of Cities 2013).
As Figure 17 shows, developing and implementing an action plan is a cyclical process
where monitoring and evaluation is similar to basic analysis at the beginning of the
development process (Marletto et al. 2012).

7 Conclusions and Outlook
For flexible planning of the spatial and settlement structure, existing and appropriate
informal and formal instruments or alternative urban development strategies and
procedures can be used. Action plans, as well as pilot projects or model and lighthouse
projects, are suitable for implementing priority measures or innovative and integrated
solutions. This applies especially to municipalities which prefer complex strategies (e.g.
energy, climate protection and adaptation concepts, air pollution control plans, master
plans or urban development plans). Here, informal instruments such as action plans (selfbinding if the implementation is regulated by contractual agreements) make an important
contribution. In contrast to formal instruments, informal instruments can be used in a more
flexible and problem-oriented way. They should be taken into account when drawing up
formal plans and offer valuable planning alternatives.
In the chapters above, we have presented a transdisciplinary contribution and basis for
the development of an action plan aiming at mitigating air pollution and UHI. As described
before, selective use of urban level interventions is not the optimal way to handle complex
urban challenges such as air pollution and to achieve environmentally friendly and
climate-friendly urban development (Dulal 2017). Instead, an integrated use of several
instruments and interventions in different sectors, at various spatial levels and fields of
action are necessary (Dulal 2017). This is the basis of the development steps for an
integrated action plan as propagated by this report.
These steps include a catalogue of possible ULIs (based on strategies presented in D3.4)
that were discussed and assessed regarding their effectiveness, costs, and time-horizon
on the basis of the experiences of an interdisciplinary team in collaboration with city
administration employees. The assessment of organisational interventions on the urban
level shows that they are often cost-effective and can be implemented at short notice,
regardless of the field of action. Technical measures are of course more cost-intensive,
but have, opposite to many organisational ULIs, immediate effects. In principle,
effectiveness and required resources must be considered more closely and weighed
against each other. Altogether, the presented catalogue of ULIs offers many possibilities
and information, also for other European cities.
We have also presented specific fact sheets of those ULIs that were most effective, lowcost and implementable in short term. These fact sheets were supplemented by experts
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and then qualitatively weighed with regard to their interactions and side effects in order to
be able to prioritise measures. This way, they serve as a decision-making tool for urban
planners in Bottrop and Hasselt, but also in other European cities.
Moreover, we have illustrated the development process of two ULIs and both interventions
were successful in terms of raising awareness. The field trials showed what we have
learned during the development and implementation process, but also how important such
measures are for raising the awareness of the population and the city administration. Due
to the success of Bottrop LL intervention the Wandering Trees will be repeated next
summer. Next time, there will be a specification of the target group and adjustments in
public relations to address the identified motivation problems. The study on customised
coaching was also very positive and was successfully tested not only in Hasselt, but also
in Bologna and Guildford.
Enabling cities to implement the suggested ULIs in an effective and beneficial manner,
calls for a closer cooperation and coordination between agencies of various sectors. In
doing so, it can be ensured, that measures addressing urban externalities such as
congestion and air pollution foster mitigation and consider other side effects. Local
authorities are asked to promote a more flexible and accommodating approach for solving
cross-sectoral challenges in urban contexts (Dulal 2017). Before this takes place,
however, existing barriers in implementation have to be faced by the respective cities. In
particular, these include: the given lack of understanding and information of increasing air
pollutants and heat stress, political support and funding, personal and institutional
capacity and collaboration between authorities (Dulal 2017).
In a next step, the suggested interventions at the urban level are to be agreed upon by
city administrations in Bottrop and Hasselt and implementation barriers need to be
removed. This requires appropriate implementation strategies and budgetary planning
that define responsibilities and provide funding. Afterwards, the ULIs must be adopted by
local assemblies.
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