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Executive summary
The aim of Work Pakage (WP) 4 Dialogue Steering for the NbS (Nature-based
Solutions) Innovation Domains is to engage relevant stakeholders through dialogue
steering activities (brainstorming forums and debates) and use the ThinkNature
Platform in order to: 1) Identify relevant NbS and assess their potential, 2) explore
the scope for replication and/or scaling up of successful NbS, and 3) facilitate the
collection and sharing of knowledge on NbS in relation to set priority areas.
This Report on Dialogue Steering Statement Papers and Dialogue Outcomes
provides a detailed description of the procedure and the outcomes of the work
performed within the domain of Sustainable Urbanisation in Cities, which is one of
the four set priority areas identified in order to structure the discussion on NbS and
focus on the related benefits, while ensuring opportunities to link with relevant
experts. The other three set priority areas are: restoration of degraded
ecosystems; climate change adaptation and mitigation; risk management and
resilience.
In the context of reaching the objectives of WP4, within the priority area of
Sustainable Urbanisation in Cities, six Innovation Working Groups (IWG) were
established (with members within the ThinkNature Consortium) to explore further
the identified topic areas. Following the literature review performed within each
of the six IWG an internal synthesis of the issues to be addressed was produced.
The next step was to create a short list of topics to be analysed. It was decided
that the identified topic areas would be explored in greater depth during in
International Workshop and Brainstorming Forum, organised in collaboration with
Connecting Nature H2020 Project. This clustering event, apart from supporting
knowledge gathering and exchange on NbS, also facilitated the engagement of
relevant on-going H2020 projects working on Naturing and Biodiversity of cities,
allowing them to participate in the stakeholder dialogue. The local and regional
stakeholders who were identified through WP3 procedures (Local Representatives
and Regional Think & Do Tank members) were also included in this process and had
a good representation in the Brainstorming Forum (BF).
The stakeholder dialogue was also facilitated in a special section of the
ThinkNature Platform.
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1.Introduction
The idea of sustainable urbanisation began in the 70’s as the result of the oil crisis,
the upcoming difficulties linked to modernist functional cities in the 80’s and the
move towards what was finally officially named sustainable development in 1987 in
the Brundtland report (Lennon, Scott, 2016). The role of cities in ”sustainable
development“ is growing with the on-going population shift from rural to urban
areas. In Europe 74% of the population live in cities in 2016 (United Nations DESA,
2018). This rapid urbanisation over the last two or three decades, has had a major
impact on the natural environment: resource consumption, climate change, loss of
natural areas, biodiversity, pollution, and noise.
Cities are human communities where economic, social and environmental processes
are intimately connected to the changing needs of society. Cities and communities
have the potential to protect and ensure quality of life, offer income and
employment, and provide hubs for innovation and economic growth. At the same
time, they consume resources and energy, produce pollution and waste, affect the
climate, and they express prosperity, poverty, and vulnerability simultaneously in
complex ways. Nonetheless, they are the key players for the achievement of the
sustainable development goals (UN System task team on the post-2015 UN
development Agenda, 2012). Sustainable and resilient development of cities is of
major importance. Cities have various tools at their disposal such as policies,
frameworks, standards and labels, which enable cities to develop projects which
will contribute to SDG’s (Hugentobler, Wiener, 2016).
To face the negative impacts of the rapid urbanization, there is a pressing need for
cities to work on their urbanization process and make it more sustainable and
inclusive for all citizens. This needs a holistic approach which takes into account
the natural environment, the social aspects and the local economy, but still
keeping an eye on the global consequences (Xing, Jones, Donnison, 2017). Only
then can urban development transform cities into places where sustainable
lifestyle is seen as improved quality of life, adapted to climate change, safe,
resilient, and where the health of ecological systems is maintained and the
economy is in balance with the quality of ecosystems (Lowe, 2006).
In the last decade, new approaches supporting the transition to sustainable
urbanization have emerged, for example, low carbon infrastructures, green
infrastructures or Nature-based Solutions (NbS). Natural processes can be used in
cities as an innovative answer to current issues such as climate change or pollution
and, at the same time, help to achieve social improvements (Global environment
facility, 2017). Moreover, in many cases, NbS could be the answer for cities to help
them achieving their commitments towards the Sustainable Development Goals
(SDGs) and thus contributing to global sustainability agenda.

7

ThinkNature consortium has explored six sub-topics as outlined in the Methodology
section of this report. These sub-topics were incorporated into five sessions that
were designed for the 1ST ThinkNature BF. These sub-topics are essential topics to
tackle in order to speed up the implementation of NbS in European cities and make
them sustainable and resilient as a result.
First, there is a great potential to integrate NbS in infrastructure, buildings and at
district levels. These measures can significantly increase the size of green spaces in
cities and provide many benefits as a consequence. The scale of NbS
implementation is of major importance so considering buildings, infrastructure and
city districts as a place for NbS could have a significant positive impact.
Second, cultural heritage is a key component of cities. It is a catalyst for social
cohesion and environmental sustainability. Sustaining our cultural heritage may
provide employment, research and investment opportunities, which contribute to
the economy. Understandably, cultural heritage plays a very important role in
achieving the objectives of the EU 2020 strategy for a “smart, sustainable and
inclusive growth”. The strategy for this topic area has been to highlight the
importance of introducing cultural heritage in an integrated approach for renaturing cities. Cultural heritage as a fourth pillar of sustainable development (the
other three being society, economy and environment) advances the primary
objective of any sustainable community, which is the promotion of well-being
through enhancing quality of life and place; A community’s vibrancy is closely
related to the vitality of its cultural engagement, expression and celebration.
Third, new innovative approaches are needed in order to integrate NbS into city
governance, planning and design, as well as into financing schemes and mechanism
to allow for more investments in both the public and private spheres. ThinkNature
consortium identified financing, policy and stakeholder engagement as key themes
to consider for successful implementation of NbS in cities. First, there have to be
policies that favour NbS in the city context as a new approach or to complement or
replace conventional solutions (e.g. grey infrastructure). Second, to implement
NbS there must be sufficient financial resources to allow for NbS projects as well as
for their maintenance. Third, in order to create NbS that are successful in the longterm, local communities must be involved in the planning and design process so
that they understand its value and purpose. These three elements are fundamental
to for the long-term implementation of NbS.
Forth, climate change adaptation and mitigation of climate related risks are the
current focus of many European cities. Many cities are exposed to a variety of risks
and take measures (NbS) to mitigate or overcome them. Urban adaptation to
climate change through efficiently designed NbS relies on the scale and the level of
spatial integration of NbS into the urban framework. Urban sustainability, on the
other hand, also includes the ability to accompany urban and socio-cultural change
towards an ecological relationship with the territory.
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Last but not least, establishing a sound evidence base for NbS is one of the targets
of the European Commission Directorate General Research and Innovation (DG RTD)
in order to mainstream, propagate and upscale NbS. A coherent and integrated
framework for the impact assessment of NbS is needed to be used to share
information among different countries and disciplines and to facilitate mutual
learning from NbS - related experiences, the challenges cities may face, or the
opportunities that could foster action for NbS.
All the sub-topics are mutually interrelated and therefore, for example, one can
see the issue of financing to appear in other sub-topics as well. That only shows
how the implementation of NbS is a complex issue and needs to be seen from
different angles.
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2.Methodology
The ThinkNature (TN) proposal (Grant Agreement number 730338) defines 7 topics
that shall be explored under the domain of Sustainable Urbanisation in cities
through interactive dialogue among stakeholders, webinars and more importantly
during the 1st ThinkNature Brainstorming Forum (BF) that took place in A Coruna,
Spain on 16-18 May 2018. The following are the topics that shall be explored:
1. Mapping the opportunities available for existing and new NbS associated
with materials, buildings and infrastructure in cities. The incorporation of
NbS in building and at district level will also be explored;
2. Generation of co-benefits through greening cities in relation with climate
change adaptation and mitigation;
3. The role of cultural heritage in renaturing cities and how to incorporate
existing knowledge from historic buildings and districts in restoration with
nature;
4. The role of NbS in advancing sustainable and resilient infrastructure
development and upgrade;
5. How to act on regional and local levels. The role of, and expectations from,
the ThinkNature Platform. Links with Regional Think and Do Tanks and Local
Representatives;
6. The effectiveness of NbS interventions in cities via links with NbS Horizon
projects. This includes dialogue on replication strategies for renovating
cities with nature. Robust monitoring of the performance and assessment of
the impact of deployed NbS.
It was decided by ThinkNature consortium to join the content of the topic 5 and 7
since they are interlinked (new topic 6 above). That left us with 6 topics.

2.1

Development of
sessions’ design

content

and

Brainstorming

Forum

Sustainable Urbanisation in Cities is a very complex topic. In order to come up with
the most relevant content for the 1st set of BF and Debates (Deliverable 4.5) as
well as the Report on Dialogue Steering Statement Papers and Dialogue Outcomes
for Urbanisation in Cities (Deliverable 4.1), 6 Innovation Working Groups (IWG)
were initiated and established within the TN consortium to further explore the
identified topic areas.
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Figure 1 – Establishment of Innovation Working Groups

Figure 1 demonstrates the process of establishing the IWG within the ThinkNature
consortium. Per each of the 6 topic areas (grey column) one organisation from the
ThinkNature consortium has been assigned (blue column). Such organisation was
named as a Content Creator (CC), an entity responsible for the topic area linked to
the activities such as research, content development and stakeholder
identification. In addition to that, CC was responsible to identify and invite the
most relevant stakeholders to participate in steering activities (dialogues, BFs) and
sharing of experience and knowledge through case studies and other resources via
ThinkNature Platform.
Subsequently, under WP3, through the identification and engagement of local and
regional stakeholders (Local Representatives and Regional Think&Do Tanks), the
IWG were enlarged by the local and regional experts via interactive dialogue,
collection of case studies, online and face to face meetings to further speed up the
development of the topic areas.
In order to support CC, other organisations from the consortium were assigned to
help CC to develop content and assist with related work. These organisations were
called Contributors, marked by a green dot (Figure 1). They were selected based
on their experience and expertise.
After the IWG had been established, CC and Contributors started to develop more
specific content under each of the 6 topic areas (Figure 2) by breaking each of the
topic area down into 4-6 sub-topics, Figure 3 shows a template that was designed
to guide the thinking process around the sessions’ design and development of the
sessions for the 1st BF. The following methodology has been outlined:

11

1. Work Package Leader (WPL) creates a template, which is used by the Task
Leader (TL) to ensure all the 4 Task Leaders have the same approach to the
framing of the content (Figure 2) and design of BF sessions (Figure 3);
2. TL and CC prepare the first draft. Then, there is a discussion between the
two of them to harmonise the ideas;
3. CC to send the first draft to Contributors so they can elaborate with their
ideas;
4. CC to collect input and suggestions from the Contributors;
5. TL and CC to check the variety of ideas and look for the best options ideas
regarding sub-topics that were to be discussed in BF and format of the BF
sessions.

Figure 2 – example of topic break down for the first domain – Sustainable Urbanisation in Cities
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Figure 3 – Template for session design

Through the task T4.1 (Report on Dialogue Steering Statement Papers and Dialogue
Outcomes for Urbanisation in Cities), a dialogue among various stakeholders has
been initiated and sustained on NbS in the context of sustainable urbanisation in
cities and human wellbeing. Through the organisation of 1st ThinkNature BF held in
A Coruna Spain on 16-18 May 2018, the topics were explored through five sessions:


Session Title: Nature-Based Solutions at Different Scales;
o



It comprised the proposal topic areas outlined in the methodology
section of this document:


Topic 1 - Mapping the opportunities available for existing
and new NBS associated with materials, buildings and
infrastructure in cities. The incorporation of NBS in building
and at district level will also be explored;



Topic 4 - The role of NBS in advancing sustainable and
resilient infrastructure development and upgrade;



Topic 2 - Generation of co-benefits through greening cities
in relation with climate change adaptation and mitigation
(covered partially).

Session Title: The Role of Cultural Heritage in Renaturing Cities:
Learning from the Past, Designing for the Future;
o

This session explored this proposal topic areas outlined in the
beginning of the methodology section of this document:


Topic 2 - Generation of co-benefits through greening cities
in relation with climate change adaptation and mitigation
(covered partially).



Topic 3 - The role of cultural heritage in renaturing cities
and how to incorporate existing knowledge from historic
13

buildings and districts in restoration with nature


Session Title: Actions on the regional and local levels. What can
ThinkNature do – the Platform, the regional Think&Do Tanks and the
Local Representatives?
o



This session explored this proposal topic areas outlined in the
beginning of the methodology section of this document:


Topic 5 - How to act on regional and local levels. The role
of, and expectations from, the ThinkNature Platform. Links
with Regional Think and Do Tanks and Local Representatives;



Topic 2 - Generation of co-benefits through greening cities
in relation with climate change adaptation and mitigation
(covered partially).

Session Title: Innovative Methodologies for Continues Monitoring and
Support of the Evaluation of Nature-based Solutions;
o

This session explored this proposal topic areas outlined in the
beginning of the methodology section of this document:




Topic 6 - The effectiveness of NBS interventions in cities via
links with NBS Horizon projects. This includes dialogue on
replication strategies for renovating cities with nature.
Robust monitoring of the performance and assessment of the
impact of deployed NBS.

Session Title: Climate Change and Mitigation “by Nature”: Co-creating
Nature-based Solutions for Sustainable Urban Quality and Wellbeing.
o

This session explored this proposal topic areas outlined in the
beginning of the methodology section of this document:


Topic 2 - Generation of co-benefits through greening cities
in relation with climate change adaptation and mitigation.

The above content demonstrates that all the proposal topics under the domain of
Sustainable Urbanisation in Cities were extensively explored since the beginning of
the project through the interactive dialogue, interactions with the local and
regional stakeholders and BF. However, it is important to point out that the Topic
2, will be further examined under the Task 4.3 (Innovation Dialogue Steering for
Climate Change Adaptation and Mitigation). Also, the Topic 6 will be further
investigated under the Task 4.4 (Innovation Dialogue Steering for Risk Management
and Resilience) throughout the 2nd BF that will be organised in Paris in April 2019.
In addition to that, the above topic areas were outlined in collaboration with the
regional and local stakeholders (i.e. Regional Think&Do Tanks and Local
Representatives) who have been engaged with ThinkNature since the very
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beginning of the project in order to complement the literature review and research
that has been undertaken by ThinkNature consortium.
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3. Brainstorming Forum Sessions
In the Methodology section we outlined the process how we came up with the subtopics for the 1st BF. Bellow we will briefly describe the identified sub-topics and
related content that was the focus of the sessions at 1st BF.

3.1

NbS at different scales

Naturalizing cities can help address multiple global societal challenges and
generate benefits, such as the enhancement of health and well-being, sustainable
urbanisation, the provision of ecosystems and their services, and resilience to
climate change.
Nature can be integrated in various ways in human communities and cities. The
scale of nature based solutions implementation is of a major importance.
ThinkNature Consortium has identified two major scales that NBS can be integrated
into cities, i.e.: (Figure 4):
1. Building Scale
2. District, neighbourhood and city scale
In building scale, planting of vegetation at the building envelope, urban gardens
and incorporation of blue infrastructure are considered. Buildings’ greenery can be
located at the building’s walls, rooftop greenery or vertical greenery. Apart from
their impact on building energy consumption, planted roofs contribute to the
mitigation of heat islands. The trend on roof and wall planting has also increased in
the recent years, as they have been more installations of roof gardens and vertical
greenery in buildings development.
Planting of vegetation in urban areas is one of the main strategies to improve
health and quality of life. Trees alter the environment by moderating the climate,
improving air quality, conserving water and protecting wildlife. Trees help cool the
environment through shade and evapotranspiration. Recent studies show that
urban parks are usually cooler than the surrounding urban areas. Lower ambient
temperatures in the park help to mitigate urban heat island and improve the
environmental quality of the park neighborhoods. In parallel, trees and urban parks
filter pollutants, mask noise, stabilize soil and prevent erosion and relax urban
visitors while have a serious social impact and contribute to more positive moods
of the visitors, improve health conditions, increase property values, and make
urban settings more attractive. A recent review of the already published studies
concluded that in average, parks are by 0.94 K cooler than the reference urban
areas during the daytime.
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Moreover, increase of water surfaces, known as blue infrastructure, is of particular
interest due to its multiple functionality and benefits for the urban environment.
Furthermore the preservation of original vegetation in urban areas is a pressing
need. The aim is to preserve the original natural vegetation in areas where
buildings, roads and other structures are to be built, and the preservation of
remnants of such vegetation in already built-up areas. Typically, the vegetation is
close to houses, roads and other developed areas. The vegetation can be natural or
semi-natural which has developed with little or no human intervention over time.
It also comprises stable post-agricultural plant communities such as meadows and
pastureland. Thus, vegetation types such as natural and semi-natural forests
and woodlands, bushland, meadows, pasture land, heaths, mires and wetlands can
be preserved in towns and cities.

City
Scale

• Re-use of city areas
• New Materials

District
Scale

• Meadows, Urban trees and woodlands
• Re-use of abandoned green and grey
areas

Building
scale

• Green walls,
• Green roofs,

Figure 4. The NBS at different scales
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Figure 5. The NBS in building scale

Figure 6. The NBS in district scale
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3.2

The role of Cultural Heritage in renaturing cities:
Learning from the past, designing for the future

Cultural Heritage is a key component of cities. The strong connection of culture
and public policies with regional development, social cohesion, agriculture,
shipping, the environment, tourism, education, digital agenda, research and
innovation is undeniable. Such policies have direct or indirect impacts on cultural
heritage, while cultural heritage offers great opportunities to achieve their goals;
In fact, the interaction between the pillars of economy, society, environment and
culture lead to a new form of regenerated sustainable development that supports
the cohesion of society, economic development and environmental protection to
an even greater extent. The scope of exploring this topic area has been to highlight
the importance of introducing Cultural Heritage in an integrated approach for renaturing cities.
On the other hand, the term “Renaturing Cities” refers to the process of addressing
Environmental Challenges and the Effects of the Economic Crisis through NbS. It is
about using nature to provide climate services (eg regarding storm water
management, urban heat island, air quality), to address biodiversity issues, to
promote social cohesion and all for a lower cost compared to investments for grey
infrastructure.
The challenges faced by most European Cities create a demand for testing and
experimenting with innovative pathways for regeneration. Cultural Heritage can be
used as a driver for the sustainable growth of urban areas, as a factor of
production and competitiveness and means for introducing socially and
environmentally innovative solutions.
The overall challenge is to go far beyond simple conservation, restoration, physical
rehabilitation or repurposing of a site and to demonstrate heritage potential as a
powerful economic, social and environmental catalyst for regeneration, sustainable
development, economic growth and improvement of people’s well-being and living
environments.
NbS on a life cycle approach are low cost solutions. Having this in mind, Cultural
and Natural Heritage can be and should be sources of inspiration and innovation for
renaturing cities. It is all about learning from the past, to design for the future.
There are many case studies in which NbS take into account and are inspired by
Cultural Heritage. The co-benefits of using cultural heritage as a driving force in
re-naturing cities are multiple. Failure factors also have to be considered and
explored. Innovative approaches and recommendations towards the upscaling of
NBS with respect to Cultural Heritage need to be identified.

19

During the special brainstorming session organised in the A Coruña Forum the above
issues and needs were discussed and very useful key messages were drawn.

20

3.3

Actions on the regional and local levels. What can
ThinkNature do – the Platform, the regional Think&Do
Tanks and the Local Representatives

Financing/Funding of NbS projects and Policy
For an actual implementation, financing aspects are certainly among the issues,
which are of utmost importance. Funding of NbS projects is an essential element in
their success and potential of up scaling, although given their cross-border
character between urban management domains finding the appropriate funds still
represents a challenge. Even when financial resources exist, the direct
actions required for NbS still necessitate the existence of educated staff for the
design, implementation, monitoring and promotion of projects, together with the
involvement of stakeholders in all the project phases. Projects such as ThinkNature
can bridge the gap between these stakeholders, but still a lot of work is needed
especially across various geographic, administrative or legislative scales.
Financing of municipal NbS projects have been sufficiently described in (Kabisch et
al, 2017). There are also funds such as European Regional Development Fund
(ERDF) and facilities such as Natural Capital Financing Facility (NCFF) that could be
used to finance NbS project in Europe. In many cases, city budget for green
development, maintenance of green spaces and conservation often faces budget
constraints. Funding mechanisms (such as some EU-funding instruments) are
available for cities, but they are complicated to apply for (requiring additional
administrative staff and time resources) and, more importantly, require cofinancing, which many cities cannot afford.
The reason there is no such financial scheme yet available is that current
approaches only take short-term view into consideration. For NbS to be
implementable, long-term perspective and lifecycle analyses needs to be applied.
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Figure 7 – Typology of sources of financing available for NbS implementation (adopted from WBCSD,
2016, p. 21)

Prior to the development of any funding/financing mechanism for NbS a business
case for NbS has to be sorted out. World Business Council for Sustainable
Development
(WBCSD,
2016)
developed
a
platform
called
naturalinfrastructureforbusiness of which the intention was to demonstrate the
business case for NbS from the private sector point of view. The goal was to
highlight the range of available business case studies to illustrate a variety of
business drivers for investing in NbS. However, the focus of this platform is on the
private sector stakeholders. On the other hand, projects funded under Horizon
2020 aim at coming up with a solid business case for different stakeholders
(including the private sector) and focus more on public finance.
So what are the essential elements of NbS business case? What has to be taken into
account? Comprehensive stakeholder analyses and cost-benefits analyses are
essential elements that have to be taken into consideration in order to find real
value of interventions such as NbS.
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As far as NbS policies are concerned, there are a number of policies relevant at EU
and international levels, such as Convention on Biological Diversity, Water
Framework Directive and EU Adaptation Strategy. But there is a danger that these
mean that NbS is everywhere and nowhere. The key is for policies at the national
and local level that can work on a cross-sectoral basis and bring different
stakeholders together. This needs methodological support at a local level.
Nature based solutions are representing a wide scale of solutions to the different
problems/challenges (e.g. climate change, loss of biodiversity). Therefore, it is
crucial to have the aspect of the NbS included in all of the relevant strategies and
policies on different horizontal and vertical level of governance. The special focus
shall be given to the EIA and SEA directives and processes.
According to Naturkapital Deutschland - TEEB DE 2016, policy instruments can be
divided into information instruments, greening plans (zoning), incentives and tools
that foster cooperation (figure 8).

Figure 8 – Instruments for implementing Nature-based Solutions (adopted from Kabisch, 2017, p. 309)

Information tools are to monitor the impact of NbS interventions and translating
the impact into accounting systems. Unfortunately, there is no comprehensive
accounting system that would assess natural capital stock and ecosystem services
yet.
Fostering cooperation between different city departments or even stakeholder
groups is essential in order to minimize trade-offs and boost synergies. In addition
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to that, cross-departmental planning and decision-making is needed since a
decision of one department might effect other departments as well.
Urban development plans and zoning are approaches that are the most essential
tools used by municipalities. They define what activities are possible and what
activities are clearly excluded. For example, zoning defines city green areas such
as city parks where building or any construction can be prohibited, keeping these
places dedicated for nature.
Lastly, there are many economic instruments on how to incentivise different
stakeholders to favour NbS. There are many financial incentives schemes already
developed such as pricing (municipal fees), quantity control (municipal caps) and
municipal ecological fiscal transfers. There are also schemes such as stormwater
credits being implemented mostly in American cities that provide citizens with the
possibility to sell the credits that were acquired from the NbS implemented
measures.
Stakeholder Engagement
Different stakeholders view NbS from different perspectives. The IUCN (2012)1 for
instance states that NbS “can deliver effective solutions to major global
challenges, such as climate regulation, using nature while providing biodiversity
benefits in terms of diverse, well-managed ecosystems and respecting and
reinforcing communities’ rights over natural resources”. As pointed out by
Eggermont et al (2015) 2 , this framing puts biodiversity and local human
communities at the heart of the NbS concept. In addition, the European
Commission (2015)3 underlines how NbS can transform environmental and societal
challenges into opportunities, and can provide incentives for governments,
institutions, business and citizens to develop innovative ways to integrate natural
capital in policies and planning, and to maintain or increase biodiversity and
human well-being.
Such definitions of NbS call for the involvement of a diverse range of stakeholder
groups. Stakeholders are considered here to be those persons and organisations, or
groups of persons and organisations, who may have interest in a given NbS, are
impacted by and/or have the ability to influence its outcome, either directly or
indirectly, and either positively or negatively4. In the present exercise and in many
other instances, stakeholders are classified under broad groups (here citizens,
1

IUCN.
2012.
The
IUCN
Programme
2013–2016.
Gland,
CH:
IUCN.
http://cmsdata.iucn.org/downloads/iucn_programme_2013_2016.pdf
2
Eggermont et al. (2015) Nature-based Solutions: New Influence for Environmental
Management and Research in Europe, GAIA 24/4 (2015): 243 – 248
3
European Commission. 2015. Towards an EU Research and Innovation policy agenda for
nature-based solutions & re-naturing cities. Final Report of the Horizon2020 expert group
on nature-based solutions and re-naturing cities. Brussels: European Commission.
4
Definition adapted from Durham E et al. (2014). The BiodivERsA Stakeholder Engagement
Handbook. BiodivERsA, Paris (108 pp).
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researchers, SMEs/companies, NGOs and local governments). These are used for
the sake of clarity, however, it should be acknowledged that there may be
significant variations in the interests and motivations of individuals in a single
grouping.

Figure 9: typology of NbS developed in Eggermont et al. (2015), suggesting a potential trade-off
between the maximisation of the delivery of specific services to certain stakeholders groups versus
the delivery of multiple services to mutltiple stakeholder groups.

NbS touch to stakeholders with multiple interests and seek to meet multiple goals,
environmental, social and economic. It is highly likely that there will be potential
synergies and trade-offs in meeting these different goals, as well as potential
trade-offs between stakeholder groups depending on the type of NbS being
implemented and its expected outcomes (see typology of NbS in figure 9)5, which
translate into potential synergies and trade-offs in meeting stakeholders’
expectations towards NbS. Documenting and analysing these synergies and tradeoffs as well as stakeholders’ perspectives and expectations is thus essential for
developing and implementing NbS. Engaging stakeholders in this process is one way
to ensure that the plurality of views and interests is acknowledged and accounted
for when developing and assessing NbS, but also to maximise the potential of NbS
to deliver multiple and sustainable benefits. This calls for a close understanding of
the opportunities and challenges posed to different stakeholder groups. For
example, while a numerous practitioners and scientists are genuinely concerned
with the sustainability in their field of activity, they often have difficulties in
mobilising ecological knowledge to develop drastically new practices6,7. This points
towards stakeholder-specific challenges, here in accessing and using knowledge to
efficiently and sustainably implement NbS.
5

Eggermont et al. (2015) Nature-based Solutions: New Influence for Environmental
Management and Research in Europe, GAIA 24/4: 243 – 248
6
Neßhöver, C. et al. 2013. Improving the science-policy interface of biodiversity
research projects. GAIA 22/2: 99–103
7
Lewinsohn, T. M. et al. 2015. Ecological literacy and beyond: problem-based learning for
future professionals. Ambio 44: 154 –162
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The ThinkNature platform can play a role by mobilizing and building dialogue
across all kinds of stakeholder groups to give insights and examples of these
multiple views, interests, opportunities and challenges to NbS implementation in
urban socio-ecosystems. It can help identify best practices in engaging various
stakeholder groups for the development and implementation of NbS. What are the
main challenges in engaging citizens, SMEs, researchers or NGOs? What works well?
What does not? What can be the role of public authorities at various levels to
promote this multi-stakeholder approach? These are all questions where the
platform can support the identification of sensible insights and recommendations,
based on dialogue and involvement of people and organisations from these various
stakeholder groups.
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3.4

Climate Change and Mitigation “By Nature”: co-creating
Nature-based Solutions for sustainable urban quality and
well-being

Climate change adaptation and mitigation of climate related risks are the current
focus of many European cities. Many cities are exposed to a variety of risks and
take measures (NbS) to mitigate or overcome them. Urban adaptation to climate
change through efficiently designed NbS relies on the scale and the level of spatial
integration of NbS into the urban framework. Urban sustainability, on the other
hand, also includes the ability to accompany urban and socio-cultural change
towards an ecological relationship with the territory.
The following is an overview of 4 case studies from an on-going research project
that touch the topic of climate change adaptation and mitigation through the use
of NbS:





Room for the Waal in Nijmegen, Netherlands;
Clichy-Batignolles eco-district in Paris, France;
Berlin programme for sustainable development (BENE), Germany;
Grüner Ring Leipzig, Germany.

1) Dealing with the holistic dimension of renaturation
NbS are living solutions and highly interactional natural infrastructures: they
allow a full embracement of the eco-systemic relationship of cities with their
territory. This can make NbS conception complex but also capable of dealing
with a wider range of issues.
 Room for the Waal, Nijmegen, Netherlands
o Double ambition from the start: adaptation to flood risk and fluvial
requalification for urban and life quality;
o Transversality: Changing the course of water lead to face the risk
and thus, reshape the terrestrial flood defences; digging the canal
also meant relocating inhabitants and taking into account the
environmental quality and the local ecosystems, while maintaining
river traffic for economic activity.
2) Strengthening the socio-cultural relationship with nature
 Taming instead of domesticating: accepting the phenomenon to lower the
risk;
 Lowering risk-related anxiety by increasing people’s risk awareness and
reducing excessive confidence in fallible infrastructure.
→ Paving the way towards an “informed” or ‘enlightened enjoyment’ of nature.


Room for the Waal, Netherlands, Nijmegen
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o
o

Widening, renaturing and re-qualifying riverbanks for leisure;
removing the dikes: more room for the river;
Integrating the natural scenery of water to Nijmegen’s everyday life.

3) Using NbS for territorial resilience and valorisation
 Giving nature enough space to open and make densely-built urban landscapes
to breathe;
 Reconcile fast-paced urban areas with slower-paced leisure-friendly rhythms.
→ Giving people the occasion to conciliate inhabiting, working and strolling in their
neighbourhoods.


Clichy-Batignolles eco-district, Paris, France
o Green newly-built neighbourhood, organized in a network of green
streets and roofs around the Martin Luther King Park;
o Requalification project in a zone hemmed by railways, inside a very
dense capital city.

4) Building a territorial identity around nature
 Act as a tangible visual and political backbone for land development, visible
and political landmarks around the hydro-geomorphological structures; that
can help develop a territorial identity;

Grüner Ring, Leipzig, Germany
o Framework: a metropolis circled by two green concentric rings,
veined with water. The organization was founded in 1996 with the
aim to improve the life quality locally and for the cultural and
economic valorisation of the Leipzig agglomeration;
o Now 13 towns and 2 districts are working via groups that are open to
all actors.
5) Finding ‘good-enough governance’ structures for NbS
Finding governance structures that can at best:
 Meet the budgetary needs of ambitious and innovative projects;
 Inclusively combine expert and profane knowledge through NbS-sensitive
actors;
 Provide a clear and concise regulatory framework;
 Allow fluid and dynamic circulation of information;
 Grüner Ring, Leipzig, Germany
o Influence: Far-reaching communication and development platform,
to impulse both inter-communal and transnational strategies;
o Funding: towns easily get funding from within (reallocation of
members’ contributions) and outside (springboard effect) GR;
o Innovation: Voluntary inter-communal cooperation of all actors,
helped mobilizing interdisciplinary solutions to complex issues.
6) Involving the population for co-conception
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Reach the preoccupations of the population to co-construct the project and
match the natural features with their expectations, representations and
uses for territorial appropriation;
Make appropriate use of the available ‘profane’ and ‘expert’ knowledge;
Berlin programme for sustainable development – ‘BENE’ funding axis 6,
Berlin, Germany
o It is a funding programme for private or public requalification
projects.

Fosters a bottom-up appropriation of the city in socially disadvantaged
neighbourhoods by helping and advising inhabitants on the renaturation of
underused surfaces to mitigate the effect of climate change and improve their
living environment.
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3.5

Robust monitoring of the performance and assessment of
the impact of deployed NbS.

A coherent and integrated framework for the impact assessment of NbS is needed
to be used to share information among different countries and disciplines and to
facilitate mutual learning from NbS -related experiences, the challenges cities may
face, or the opportunities that could foster action for NbS.
NbS case studies can serve to illustrate the added value of NbS for climate change
resilience (especially in combating the urban heat island effect), improving air
quality, water management, coastal resilience and other challenges. One of the
fundamental needs identified in the field of NbS is to establish targeted indicators
for each challenge and define the methodologies for efficient monitoring of NbS
impacts. An indicator is defined as a measure or metric based on verifiable data
that condenses complexity and conveys information (Haase et al. 2014). Indicators
could be used for efficiently measuring, analysing, monitoring, and communicating
not only the effectiveness of NbS, but also their characteristics (Sparks et al.
2011).
A wide range of potential NbS indicators have been identified in recent reports
based on related literature and expert workshops (e.g. Raymond et al. 2017,
Kabisch et al. 2016, Cowan et al. 2010, Doswald and Osti 2011, Naumann et al.
2014). A unique aspect of the developed indicator sets is that they point to an
assessment of the supply-side (environmental performance) related to urban
ecosystem services and NbS as well as to the demand-side (health and well-being,
citizen’s involvement, as well as transferability and monitoring), where sociodemographic and socioeconomic data need to be included in an assessment. The 10
challenges selected by the recent EKLIPSE report (Raymond, et al. 2017) reflect
the main indicator groups that the NbS impact evaluation framework will be
focused on:
1) Climate mitigation and adaptation;
2) Water management;
3) Coastal resilience;
4) Green space management (including enhancing/conserving urban biodiversity);
5) Air/ambient quality;
6) Urban regeneration;
7) Participatory planning and governance;
8) Social justice and social cohesion;
9) Public health and well‐ being;
10) Potential for new economic opportunities and green jobs.
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The scale of implementation, monitoring and impact assessment is also of great
importance when defining indicators, monitoring methodologies and related
observation data. Three relevant scales have been recognized: macroscale,
mesoscale and microscale. From an ecological perspective, the macroscale
corresponds to the global‐ biome level, the mesoscale aligns with the landscape–
ecosystem scale and the microscale coincides with the scales ranging from
ecosystems to individual organisms. From an institutional perspective, the
macroscale corresponds to the global and international level, the mesoscale
represents the regional through to metropolitan and urban scales, and the
microscale coincides with the scales ranging from the neighbourhood and street to
the single building (following Hein et al., 2006). In the context of monitoring
environmental impacts in urban ecosystems, an extra scale is introduced between
mesoscale (city scale) and microscale (street level), which is the neighbourhood
scale (or local scale) following Oke et al. (2017). While there is a range of climate
mitigation and adaption options at the macroscale, local scale and microscale
indicators are more relevant for the efficient monitoring and quantifying of NbS
impacts.
Data and technologies used for indicator development are also connected strongly
with scale. Most environmental indicators are supported by in-situ measurements
that are most of the times restricted to microscale, while upscaling is achieved
mostly by modelling techniques. However, there are also the emerging
technologies in the field of Earth Observation (EO) that provide measurements in
macro-, meso- and even in micro-scale. EO data can support micro-scale in-situ
measurements and offer unique capabilities for upscaling and modelling
techniques. Moreover, EO provides constant and long-term monitoring, extending
its capabilities in both spatial and temporal scales. EO in support of environmental
and urban planning indicators has been already explored (Chrysoulakis et al. 2014),
while the cutting-edge technology and new satellite instruments offer high
potential for supporting NbS impact monitoring. EO can be used for supporting
evidence-based NbS and more specifically to setup a robust monitoring scheme to
both short and long-term monitor the performance and quantitative assess the
impact of the deployed NbS against well-defined baselines. The EO-derived
information is not static, but it rather captures the state of the environment
(supporting the evaluation of baseline or state indicators) of a targeted area and
then regularly updated to monitor the changes caused by planning interventions
(supporting the evaluation of change indicators). Thus, EO can deliver affordable,
high quality environmental impact information (supporting the evaluation of
impact indicators), based on the modern satellite missions.
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4 Dialogue
Steering
Urbanisation in Cities
4.1

Actions

for

Sustainable

The role of the Brainstorming Forum

Brainstorming Forums (BFs) are one of the utmost important elements within the
steering activities of ThinkNature project. Compared to other means of
communication and exchange, they allow for face-to-face interactions and indepth analyses of the issues. BFs provide the opportunity for the participants to get
to know each other, build new relationships and thus create a potential for future
collaboration and new projects. More importantly, BFs allow to boost synergies and
opportunities for collaboration, as well as to speed up the exchange of best
practices.
ThinkNature consortium prepared three-day long forum with a combination of
inspirational talks, discussions, sharing of experiences and showcasing activities
with content organized around three themes: 1) Sustainable Urbanization in Cities
and Restoration of Degraded Ecosystems; 2) Robust assessment of NbS impacts:
creating the evidence base to inform urban policy-making; and 3) Enhancing
innovation potential through new governance and funding models for NbS.
The interactive sessions provided a platform for cities, SMEs, civil society
organizations and the research community to share insights on the challenges and
opportunities in using NbS to tackle environmental, social and health problems
European cities face. Several European innovation projects, such as Connecting
Nature, Think Nature, Urban GreenUP, GROW GREEN and UNALAB, showcased their
demonstration actions of large-scale design, implementation and evaluation of
nature-based solutions. This event was a unique opportunity for cities to share
their experience, learn from each other and discuss the ongoing challenges.
Discussions was synthesized in a series of principles that informed a “Roadmap for
Action on a reference framework for nature-based solutions implementation in
cities”, a document that will inform the best practice in the co-design and
implementation of nature-based solutions in Europe and beyond
Goals for the BF (day 1) was to critically review the lessons learnt from the
practical implementation of nature-based solutions in cities and distilling what was
best practice in achieving more liveable and resilient cities through NbS.
Presenting experiences, projects and successful NbS initiatives and defining
barriers (scientific, technical, policy, legal, organizational, social and economic)
for NbS.
Output for the day: Summary document with 10 main actionable points for
enhancing best practice for sustainable urbanization + restoration of degraded
ecosystems + selection of best-practice examples + open questions
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Goal of the BF (day 2) was to co-produce an impact assessment framework to
monitor the performance of NbS, so that incremental knowledge is guaranteed,
and feedback used to improve future interventions. Discussing on how the latest
developments on monitoring, evaluating and data gathering can contribute to make
the evidence on the comparative advantage of these interventions stronger. Output
for the day: Summary document with 10 main actionable points for enhancing best
practice in long term & cost-effective assessment of impact from NbS + selection of
best-practice examples + open questions.
Goal of the BF (day 3) was to explore the scope for replication and/or scale up of
NbS projects, including synergies and trade-offs between different dimensions of
their impact; developing and planning deployment of specific measures that
maximise cost effectiveness and co-benefits; exploring what kind of new business
and investment models are necessary for the large-scale deployment of NbS.
Output for the day: Summary document with 10 main actionable points for
enhancing best practice in financing, cultural and governance models for NbS +
selection of best-practice examples + open questions.
Bellow we will describe how the sessions were designed and what were the key
outcomes from the discussions.

4.2

NbS at different scale

4.2.1
Designing Dialogue
The scope of this session was to uptake dialogue among various stakeholders
concerning the NbS infrastructure on buildings, district and city level. Dialogue was
tackled through the presentation of case studies where the advantages and barriers
resulting from the development of NbS were revealed.
Towards this goal, three NbS experts were invited to present NbS case study
examples:
 Case study: Hiedanranta district, City of Tampere, Finland presented by


Case study: Lafarge Holcim - Haller park Mombasa, Philippines, Switzerland
presented by
“Cherry” Chan;



Case study: Concrete solutions for NbS in buildings, infrastructures,
districts and at city level, Belgium presented

The dialogue was then steered trough the following discussion exercises:
 Exercise 1: Brainstorm innovative NbS techniques for sustainable
urbanization in building, district & city level;


Exercise 2: Assessment of Innovation Potential and Market Impact;



Exercise3: EC policy and R&I priorities.

33

Designing Exercise 1
Participants rated the impact of NbS regarding air quality, reduced energy
needs, urban heat island reduction, public health & wellbeing and economic
opportunities, using a high-medium-low ranking system. Participants were also
able to identify additional environmental goods and services if necessary at the
blank rows of the board. (Table1)
The NBS techniques that were mainly discussed are the following:
1. Green Roofs;
2. Green Walls-Green Facades;
3. Private Gardens;
4. Green Corridors-Street plants & Trees;
5. Urban farms, allotments or community gardens;
6. Urban Forests–Woodlands-Parks;
7. Rivers or
corridors;

streams,

including

re-meandering,

re-opening-Blue

8. Sustainable Urban Drainage Systems-Permeable Pavements;
9. Bio-waste based Growing Materials, including mycelium.
Environmental Goods & Services
Air Quality
 Capture of
air
pollutants

 CO2
Emissions
Reduction

Reduced Energy
Needs

Urban Heat Island
Reduction

Economic
Opportunities

Public Health & Well Being

 Energy Efficiency
Increase

 Reduction of airtemperature.

 Health benefits related to
physical activity.

 Reduced use of
energy in the
production of
building
materials.

 Microclimate regulation
through shading.

 Psychological benefits related
to relaxation and restoration.

 Storm water run-off
mitigation.

 Sense of place, exploratory
behavior, socializing.

 Reducing wind speed.

 Noise shielding.

 Changing images
of the urban
environment,
attracting new
residents,
visitors, tourists
etc.

Green-Blue Infrastructure & Materials
NbS

Environmental
Goods & Services

High

Impact of NbS:
Medium

Low

Air Quality
Reduced Energy Needs
E.g. Green Roofs

Urban Heat Island Reduction
Public Health & Well Being
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Economic Opportunities
Blank Rows
Table 1. - Template of Exercise 1.

Scale of Potential Impact
(financial, geographical, disruption)

Designing Exercise 2
Participants used their NbS technique post-it notes to fill the board (Table2).
The board combined:


Technology readiness level (TRL): determined by e.g. technique
maturity, evidence base, existing level of usage, cost to implement;



Scale of potential impact: e.g. number of environmental goods and
services benefitting (see categories above); the geographical and
market potential for local & regional to EU and global impact.
Technology Readiness Level
(Standard design and build, not yet widely used, unproven)
Proof-of-Concept
Standard Practice Needs wider testing
Needed

Global,
mainstream,
multiple benefits
etc.
European,
common practice,
etc.
Local, Regional,
targeted, etc.
Table 2. - Template of Exercise 2.

Designing Exercise 3
Participants based on results from Exercise 2 identified:


Policy barriers to mainstreaming;



R&I opportunities to
techniques (Table3).

accelerate

high

impact,

low-readiness

Policy barriers to mainstreaming
Standard Practice
Needs wider testing

R&I opportunities to accelerate high impact, low-readiness techniques
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Needs wider testing

Proof-of-Concept Needed

Table 3. - Template of Exercise 3.

Participants during the discussion, collaborated and filled in the posters
individually (Figure 4). The points of agreement were summarized by the
moderators as well.

Figure 10. Participants interacting, filling the posters.

4.2.2
Summary of presentations
The NbS case studies presentations held by the three experts are summarized
below:
1. Anna Levonmaa: Hiedanranta district, smart and sustainable city central south
of Finland
-

Circular economy and NbS experiments;

-

Currently at the end of the general planning phase;

-

Tramway network is constructed;

-

Complexity at the site: historical site, post-industrial challenges (waste
fiber in the lake, contaminated soil, landfills,);
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-

General Plan is a dense area development (not comment in that area of
Finland) combined with recreation;

-

NBS: Flood control, storm water management with the focus on quality
control (because proximity to the lake), quality control of green measures
in the streets. Will be translated into demands for the detailed planning
phase;

-

Currently already started with experiments at the site, university, research
groups, companies, and residents.

-

Examples:


Micro-algae biomass pilot. Innovative collaboration with the
academic sector (Tampere University of Technology) regarding
novel energy sources (micro algae);



Old landfill site were a bio filter is implemented to purify the
leakage water inside the landfill;



Green roofs and wall pilot water and nutrient recycling for the
future eatable garden;



Paper mill sludge mass – 0-Fiber is a problem because it creates
methane gas. Wood-ash to stabilize or reclaim as fertilizer;



Temporary edible garden for insects, animals and human, all
materials are recycled. The temporary garden is an intuitive
solution combining architectural elements while also presenting
social sensitivity regarding the – Active Refugees in the
Community–project.

2.

Lafarge Holcim - Haller park Mombasa
-

Concrete company with four sustainability pillars (climate, circular
economy, water and nature and people and communities

-

Philippines: Green roof and water management in a government office
building


Rapid urbanization, reduced open space, increase energy
consumption;



Growing awareness green can contribute to quality of life;



Building designs that incorporate nature and space inside the
buildings;



Green roof system of which 2 parts are developed by Holcim;



BERDE system certification of green
recommends/requires a green roof;



Laguna Lake development Authority First green building certified
in the Philippines;

buildings

that

also
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Benefits: reduce maintenance, storm water management and rain
water harvesting, ancillary benefits (CO2 saving, place for animals
and people, etc.) ;



Challenges: technical and evaluation criteria.
Eco-Parks: Haller Park



Give an NbS to the community, away from the settlements but
now also settlements there;



Restore the area to create opportunities to learn about
environmental awareness and recreate -> benefit the community;



500 hectares have been rehabilitated, open to the public, diverse
eco-system with tropical plants and animals, recreation and
sports;



Key thing: local partnerships with universities, local communities,
government organizations, local environmental organizations;



Increase public awareness
environmental education;



Achieve sustainability by obtaining income from tourism.

environmental

issues

with

-

Switzerland: Rehabilitation Holder Park into nature reservation. Regarding
the abandoned quarry, low investment cost and prevention of endangered
Fauna and Flora extinction should be highly noted. Today, the whole nature
reserve is owned by the local citizens & residents of Holderbank.

-

Manhattan Dryline:


3.

to

Multi-objective tackling, both decreasing flood risk and public
well-being.

: Concrete solutions for NbS in buildings, infrastructures,
districts and at city level


Mentor Heidelberg cement, why NbS as cement company?



Embed nature for health and well-being: people can enjoy nature
to reduce sick leave;



They try to place their buildings at places with a lot of nature, go
outside;



Solutions: Imagecrete, powercrete (underground cabling for high
voltage powerlines beyond the ground to preserve the green
area), ecocrete (circular economy 100% recycled aggregates for
cycling paths), tiocem (reduce NOX in the pavement material that
decomposes NOX into organic materials), bermcrete (next to
road, high porosity concrete but grass can grow back).
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4.2.3
Discussion Topics
The results of the exercises are presented below as they were exported from the
participation of about 60 people.
Results of Exercise 1
To summarize the information gathered from the Exercise 1-posters, data was
collected and displayed in three charts (Figure 11-13).
The following abbreviations have been used in the following diagrams:
Air Quality (AQ), Reduced Energy Needs (REN), Urban Heat Island Reduction
(UHIR), Public Health & Well Being (PH&WB), Economic Opportunities (EO),
Biodiversity (BD).
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Figure 11.In formation gathered during the dialogue for the impact of green infrastructure on sustainable urban areas
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Figure 12. - In formation gathered during the dialogue for the impact of blue infrastructure on sustainable urban areas

Figure 13 - In formation gathered during the dialogue for the impact of Materials on sustainable urban areas

The major agreements could be summarized in terms of the impact of each NbS:
-

Environmental goods & services promoted by Green Infrastructure NbS are:


-

Air Quality, Reduced Energy Needs, Urban Heat Island Reduction,
Public Health & Well Being, Economic Opportunities, Biodiversity,
Food Production and Water Management.

Environmental goods & services promoted by Blue Infrastructure NbS are:
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-

Environmental goods & services promoted by Bio Waste Growing Materials
are:


-

-

-

-

-

-

Air Quality, Reduced Energy Needs, Urban Heat Island Reduction,
Public Health & Well Being, Economic Opportunities, Biodiversity,
Water Quality and Water Quality.

Air Quality, Reduced Energy Needs, Urban Heat Island Reduction,
Public Health & Well Being, Economic Opportunities.

Air Quality-High Impact:


Urban Forests, Woodlands & Parks



Green Corridors-Street Plans and trees

Reduced Energy Needs-Medium Impact:


Green Walls/Facades



Green Roofs

Urban Heat Island Reduction-High Impact:


Urban Forests, Woodlands & Parks



Green Corridors-Street Plans and trees



Rivers or streams, including re-meandering, re-opening-Blue
corridors



Green Roofs



Green Walls/Facades

Public Health & Well Being-High Impact:


Urban Forests, Woodlands & Parks



Green Corridors-Street Plans and trees



Private Gardens



Green Walls/Facades



Urban Farms & Community Gardens



Rivers or streams, including re-meandering, re-opening-Blue
corridors

Economic Opportunities-Medium Impact:


Urban Farms & Community Gardens



Green Corridors-Street Plans and trees



Green Walls/Facades



Sustainable Urban Drainage Systems-Permeable Pavements

Major divergences were observed during the discussion regarding the BioWaste based growing materials, including mycelium.
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-

Concerning Blue Infrastructure, both NbS present high impact on all
environmental goods and services apart from reduced energy needs.

-

Green roofs benefits depend on the kind of vegetation, scale of the
solution, negative impacts (leakage of nutrients, lower building resilience).

-

Green Corridors-Street Plants & Trees and Urban Forests, Woodlands & Parks
have been proven the most popular NbS. According to the voting results, it
is commonly accepted that these NbS have the highest positive impact.

Scale of Potential Impact
(financial, geographical, disruption)

Results of Exercise 2
To summarize the information gathered from the Exercise 2-posters, data was
collected and displayed in the Table (Table 4).
Technology Readiness Level
(standard design and build, not yet widely used, unproven)
Proof-of-Concept
Standard Practice Needs wider testing
Needed
Global,
Green Roofs,
Private Gardens,
mainstream,
Green Walls,
Urban Forest
multiple benefits
Green Corridors
etc.
European,
common practice,
etc.

Local, Regional,
targeted, etc.

Green Corridors,
Blue Infrastructure
Green Roofs,
Green Facades,
Green Corridors,
Street Plants &
Trees

Biowaste Growing
Materials

Urban Farming

Urban Forest

Table 4 -. Results of Exercise 2.

The major agreements could be summarized below:
It was commonly agreed that Urban Forests need wider testing.
-

Green Walls, Green Facades, Green Corridors and Blue Infrastructure
techniques are considered standard practice.

-

Urban Farming needs proof-of-concept.

Results of Exercise 3
The major agreements could be summarized below, as it was discussed through
Exercise 3:
The group identified the policy barriers to mainstreaming:
-

Improve standard practice to move towards sustainability;

-

Look in the context of scale;
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-

Consider negative impacts due to design;

-

Adaptive management (adaptive monitoring);

-

Plants selection.

4.2.4
Conclusions
Three key messages provided by discussant/moderator at the conclusion of the
session:
Cities should pursue integrated solutions. Different scales should be
integrated and harmonized;
-

Adaptive management should be adopted for NbS projects with enhanced
monitoring mechanisms that will be able to adapt strategies accordingly;

-

Co-design is necessary for successful implementation of NbS in all scales.
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4.3

The role of Cultural Heritage in renaturing cities:
Learning from the past, designing for the future.

Based on the areas of expertise among the ThinkNature consortium partners,
E2ARC was appointed leader of the Innovation Working Group on the topic area of
Cultural Heritage in order to explore its’ role in renaturing cities and how to
incorporate existing knowledge from historic buildings and districts in restoration
with nature. CNR was given a supporting role in this task.
Following an extensive literature review, the state of the art on the topic of
Renaturing Cities using Cultural Heritage was defined and areas requiring further
analysis were identified. Based on the outcomes of this research, 7 subtopics of
interest were specified as possible discussion initiators during the Brainstorming
Forum. Further on, a short description of the scope of each subtopic was made and
the expected outcomes were listed:
1st suggested
subtopic:
Short description

Expected Outcomes

2nd suggested
subtopic:
Short description

Expected Outcomes
3rd suggested
subtopic:
Short description

Expected Outcomes

4th suggested
subtopic:

Heritage led urban regeneration
Developing the vision and gaining the skills, to be
successful at using heritage to regenerate cities.
Mobilising investment in order to realise these
ambitions
Towards a hands-on programme for the leaders of
cities that want to learn how they can transform
themselves through heritage regeneration
Implementing NbS in historic districts: Overcoming
the challenges
Identifying barriers (e.g. financial, technical,
technological, legislative) and presenting best
practices
Lessons learned and recommendations
Co-benefits of using cultural heritage as a driving
force in renaturing cities
Economic, social, cultural and environmental impact of
cultural heritage. By protecting cultural heritage,
urban resilience is consolidated.
Identification of intangible values of heritage and
strategies on how to re-nature historic cities without
losing these values
Bringing heritage and communities together for
urban regeneration with nature
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Short description
Expected Outcomes
5th suggested subtopic

Short description

Expected Outcomes

6th suggested subtopic
Short description

Expected Outcomes

7th suggested subtopic
Short description

Expected Outcomes

Co-benefits and presentation of good practice
examples
Recommendations for effective synergies
Holistic management of the environment: bringing
cultural and natural heritage together in single
systems
Promoting innovative and sustainable use of cultural
heritage enables it to realise its full potential in
contributing to the sustainable development of
European landscapes and environments.
Promoting innovative and sustainable use of cultural
heritage enables it to realise its full potential in
contributing to the sustainable development of
European landscapes and environments.
Resilience and Sustainable reconstruction of historic
areas
Transforming demonstration sites in historical city
centres into Sustainable Cultural and Creative Districts
by improving safety, mitigating social conflicts,
attracting visitors and tourists, entrepreneurs and
private investments.
Identification of strategies for co-designed cultural and
sustainable initiatives in historic areas; How to
promote civil society engagement as driver for the
development of NbS in historical city centres.
Restoration with nature: Learning from the past,
designing for the future
Cultural heritage is an important source of creativity
and innovation. It can generate new ideas and solutions
to problems, and create innovative services with the
aim of interpreting historic environments and buildings
Translating knowledge from the past into innovative
practice (how old solutions can be applied today)

Table 5

Following the feedback received from the involved ThinkNature partners and in
close collaboration with GIB, it was decided that the 7th suggested subtopic would
summarize the scope of the 1st Brainstorming Forum Session dedicated to Cultural
Heritage and NbS and that for the available time for the session the following 3
topics would be addressed:
5

Urban Cultural Heritage and Nature-based Solutions
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6

Challenges faced when implementing NbS in Historic Districts and the
Strategies to overcome these (including policy and R&I priorities)

7

Resilience of Historic Centres to cope with Climate Change
4.3.1 Designing Dialogue

Cultural Heritage is a key component of European cities. The scope of the 1st
Brainstorming Session on Cultural Heritage was to highlight the importance of
introducing Cultural Heritage in an integrated approach for renaturing cities.
Nature Based Solutions taking into account and inspired by Cultural Heritage were
presented through different Case Studies. The co-benefits of using cultural
heritage as a driving force in renaturing cities were analyzed whereas best
practices as well as failure factors were explored. Innovative approaches and
recommendations towards the upscaling of NbS with respect to Cultural Heritage
were identified.
All the above were achieved through three brainstorming exercises that allowed
the valuable exchange of knowledge and experiences between the participants and
the invited speakers/ moderators.
The outcomes of the sessions included feedback regarding:
Identification of the co-benefits of using cultural heritage as a driving force
in renaturing cities.
Examples of NbS case studies using Cultural Heritage in renaturing cities.
Analysis of barriers (e.g. financial, technical, technological, legislative)
Presentation of best practices
Recommendations regarding EC policy and R&I priorities
The brainstorming session was organized in the form of 3 exercises of 25 min each.
1. Each speaker was assigned to a topic and a relevant exercise.
2. At the beginning of each exercise the invited speaker made a brief
introduction about the topic.
3. The speaker addressed a specific question to the audience.
4. The participants, in groups of 6, brainstormed on the questions and wrote
down on moderation cards their input.
5. The moderator gathered all contributions and presented them.
6. Short discussion concluded every session

4.3.2 Summary of presentations
The following distinguished speakers were invited to make presentations and lead
the brainstorming exercises during the special session dedicated to Cultural
Heritage:
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Sara Van Rompaey (Moderator): Conservation Architect and EU project expert in
the field of historic building renovation, urban regeneration, climate change and
NbS. As owner of the architects’ studio E²ARC (Energy Efficient Architecture
Renovation Conservation) she has more than 25 years of expertise in the design,
development and execution of buildings projects with a special focus on energy
efficient renovation and conservation.
Degree in Historical Geography from Bamberg University. Between
2004 and 2007 he worked for the city of Bamberg in the fields of world heritage
and tourism. Since 2007 he has been the world heritage coordinator of the “Old
Town of Regensburg with Stadtamhof” site. His main tasks include networking with
local, national and international institutions, coordinating and developing
sustainable management strategies for the Regensburg world heritage as well as
monitoring the city centre. He is active in numerous networks such as Heritage
Europe and ICOMOS. He coordinated the EU HerO (Heritage as Opportunity)
project. He chairs the UNESCO world heritage working group on historic city
centres of the German Association of Cities, is am member of the European
Heritage Panel and an elected Member of the German Commission for
UNESCO. Since November 2011 he has also been regional coordinator for the North
West European and North American region of the Organisation of Heritage Heritage
Cities (OWHC). He published numerous articles on Heritage Management,
resilience, the communication of heritage values and other topics.
Senior researcher in Tecnalia. PhD on decision-making
processes for improving sustainability and livability of historic districts using
multiscale information management. She graduated as architect with a post degree
in Restoration and Rehabilitation of the Historic Architecture and a master degree
in Urban Management and Valuation. Member of several coordinating teams of
European projects (EFFESUS, SmartENCity, FASUDIR among others), currently is the
leader of the work package regarding new governance, business and financing
models for Nature-based oriented urban planning in Nature4Cities project and the
director of the project defining the sustainability standards of the built
environment in the Galapagos Islands.
: A civil engineer and PhD in engineering and planning. He has been
adjunct professor of design at the University of Bologna. He has worked for the City
of Bologna since 1998 in various roles on environmental issues and urban planning.
He coordinated the works for the definition of Local Adaptation Plan approved in
2015 and is now supporting the coordination of the European Urban Agenda
partnership about Sustainable Land Use and NbS.
Introduction to the Session by Sara Van Rompaey (E2ARC)
Main ideas:
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2018 is dedicated in the EU to celebrating the European Year of Cultural
Heritage  Role of CH in achieving the objectives of 2020 Strategy for a
"smart, sustainable and inclusive growth”;
Cultural Heritage: The Fourth Pillar of Sustainable Development  The
interaction between the pillars of economy, society, environment and
culture lead to a new form of regenerated sustainable development that
supports the cohesion of society, economic development and environmental
protection to an even greater extent;
Definition of Renaturing Cities: The process of addressing Environmental
Challenges and the Effects of Economic Crisis through NbS;
Cultural Heritage can be used as a driver for the sustainable growth of
urban areas, as a factor of production and competitiveness and a means for
introducing socially and environmentally innovative solutions;
The overall challenge: to go far beyond simple conservation, restoration,
physical rehabilitation or repurposing of a site and to demonstrate heritage
potential as a powerful economic, social and environmental catalyst for
regeneration, sustainable development, economic growth and improvement
of people’s well-being and living environments;
Brief Presentation of 3 Case Studies, where Cultural Heritage is a source of
Innovation & Inspiration for Renaturing Cities: Highlighting innovative tools,
strategies and best practices in the field of NbS that not only European
cities but also cities from all over the world, are adopting in order to
combine tradition and modernity while addressing environmental challenges
and the impacts of the economic crisis;
1. “River remediation and urban development scheme”, Medina of FezMorocco;
2. “Opening up of Cheonggyecheon River”, Seoul –Korea;
3. “Opening up of tubed-in river Dijle”, Leuven- Belgium.

1st topic: Urban Cultural Heritage and Nature-based Solutions, presented by
Matthias Ripp (World Heritage Coordination Stadt Regensburg)
Main Ideas:
1. Similarities between Cultural Heritage and NbS:
 Cultural Heritage and NbS are both elements of the urban fabric;
 Cultural Heritage and NbS are not rigid or fixed, but rather changing in
nature;
 Both are considered beneficial for urban identity, health and place-making
of our urban centres;
 Both are often endangered or threatened.
2. Meeting Points between the two entities:
 Urban green and Urban water is connected to Cultural Heritage (historic
parks, gardens, green courtyards, green facades, historic wells, rivers
embedded in cultural heritage landscapes, etc.;
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Historic systems of drainage and water provision;
Historic urban green (historic urban spaces with green, esplanades,
parkways, etc.);
Corridors for fresh air that are determined by historic street patterns;
Shade through cultural heritage buildings;
Walkable and bicycle-friendly cities, determined by high urban density;
On the conceptual level: both are stimulating urban resilience.

3. Integrated Approach: What can the concept of NbS learn from the recent
development in Cultural Heritage?
 Integrated concepts (like urban development plans), integrated structures
in the public administration are the key to balance all needs and get from
words to actions;
 Need to overcome the still dominant dichotomy of culture vs. nature it may
help to introduce capacity building activities for “both” sectors to
understand the whole picture better;
 While we understand today that Cultural Heritage is more changing than we
thought it is, we might want to learn that natural elements should be more
inflexible than they are usually treated.
Main Discussion Topics:
“From your experience, how can Cultural Heritage contribute to the renaturing
of cities?”
2nd topic: Challenges faced when implementing NbS in Historic Districts and the
Strategies to overcome these (including policy and R&I priorities), presented by
Aitziber Egusquiza Ortega (Senior researcher at Tecnalia)
Main ideas:
 Historic urban districts mainly with residential function, composed by
preindustrial buildings, not necessarily protected by heritage legislation.
Design principles for an eco-district:
 High density and mixed use;
 Walkability;
 Short density of short connections;
 Heterogeneous communities;
 Public spaces;
 Respect of the existing conditions of the site;
 The preservation of the relationship of people to space.
“Historic cities have sustainability written in their genetic code”.
1. Implementation of NbS in historic environments could be a matter of
sustainable management of its evolution;
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2. One of the next steps in the continuous evolution of the historic cities
towards the adaptation of their historic fabric to the modern requirements;
3. The historic city is a living system its adaptability is what has ensured its
survival;
4. But the vulnerability and high cultural values required just highly proven
and safe techniques.
5. How much are we allowed to innovate in historic cities?
Knowledge barriers uncertainty
Operational unknown Due to the newness of the approach there is a lack of
protocols for design, implementation and maintenance for NbS projects.
Performance unknown Lack of evidence regarding the quantitative benefits of
NbS, especially from policy makers and citizens’ perspective
Designers may encounter difficulties in implementing NbS solutions when
compared to traditional solutions;
 Designers are more familiar with traditional solutions from a technical point of
view and with respect to legal compliance.
Knowledge barriers Technical inadequacy
Lack of ready to apply scientific results, concepts and technologies: The lack of
ready to use technologies and ready to apply scientific results and concepts makes
the adoption of NbS more difficult even if a certain policy receptiveness exists.
Governance barriers Disconnection between short-term actions and longterm goals
Short-term action and decision-making cycles: The usual short-term action and
decision-making cycles within municipalities not always match with the long-term
requirements of the whole life cycle of NbS projects (planning, implementation,
maintenance processes, but also sustainable financing)
Gentrification: The willingness to improve life and urban quality with NbS projects
in a short-term could lead to risk of gentrification in a long-term.
Governance barriers Complexity of governance structure
Goal misalignment Different goals of stakeholders within partnership
arrangements could hinder collaboration;
Apathy A high number of stakeholders could generate inertia and apathy
Role ambiguity A high number of involved stakeholders can cancel out some
process enablers related with collaboration through unclear stakeholder
relationships and lack of clarity in responsibilities within the arrangements.
Governance barriers Institutional barriers
Lack of coordination between city departments A lack of coordination between
traditional structures of city departments makes knowledge to be trapped in
“sectorial silos" which could hamper the implementation of NBS, which usually
requires transdisciplinary coordination.
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Lack of flexibility of decision-making structures The decision-making structure of
municipalities where the different departments have clearly defined
responsibilities could not be suitable for multilevel, multiscale and multi-thematic
projects as NbS.
Bureaucracy and unsupportive legal frameworks Lack of knowledge due to the
novelty of NbS as concept. On many occasions there is an excessive legal rigidity
and bureaucracy that is hard to overcome.
Governance barriers Participation and awareness
Perception  The perception of the society of nature as source of problems and
nuisances and cultural heritage as a burden can hinder the participation of the
citizens in decision-making processes.
Lack of participation Top down processes with no real citizen participation
makes the NBS and cultural heritage projects more difficult to accept by the
citizens. The importance of stakeholder participation and awareness for the
successful implementation of NbS was also discussed in the section 4.4.
Economic barriers The most common is the perception of the benefits
(nobody sees the benefit)
Underappreciation of non-economic benefits Benefits of NBS and cultural
heritage are perceived as mostly public and 'soft' and not directly related with
economic growth-oriented issues as creating jobs and attracting investments.
Short-term vision Lack of insight that investment now will prevent costs later
Economic benefits are long-term (lacking life cycle costing analysis or holistic
vision of costs and benefits). Investment to be made versus long-term benefits not
representing a strong motivation.
Risk perception Lack of incentives and motivation to attract private investment.
Economic barriers  Budget constraints
Not a priority City budgets for green development, maintenance of green spaces
and conservation often face severe budget constraints, while staff and related
expertise is decreasing.
Lack of funding knowledge Financing mechanisms (such as EU-funding
instruments) are available for cities, but they are complicated to apply for
(requiring additional administrative staff and time resources) and, more
importantly, require co-financing, which many cities cannot afford. The topic of
financing of NbS is more comprehensively covered in section 4.4.
Main Discussion Topics:
“What are the main challenges, barriers and opportunities from the knowledge,
policy, governance and economic spheres for the implementation of NbS
projects in historic environments? “
“What are the strategies to overcome the barriers and take advantage of the
opportunities?”
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3rd topic: Resilience of Historic Centres to cope with Climate Change, by
(City of Bologna)
Main ideas:
Presentation of Rock Project (Regeneration and Optimisation of Cultural heritage in
creative and Knowledge cities)
Transforming demonstration sites in historical city centres into Sustainable Cultural
and Creative Districts by improving safety, mitigating social conflicts, attracting
visitors and tourists, entrepreneurs and private investments. The aim is to develop
co-designed cultural (“multidimensional regeneration: space and time of the city”)
and sustainable initiatives (green mobility, living labs) in these areas; to increase
pedestrian flows and slow mobility with new cultural routes; enhance porticoes as
a unique spatial experience of the city and adopt digital and innovative lighting
solutions to improve communication and knowledge sharing.
Main Discussion Topics:
“How to promote civil society engagement as driver for the development of NbS
in historical city centres?”
4.3.3 Discussion Topics
As already mentioned, at the end of each presentation of the special session in the
1st BF, a question was addressed to the audience and the participants were given
15 minutes to discuss in groups, exchange knowledge and experiences and write
down their responses in moderation cards.
The 3 key speakers posed the following questions:
“From your experience, how can Cultural Heritage contribute to the renaturing
of cities?”
)
The results of the 1st brainstorming session showed that Cultural Heritage can
contribute to the renaturing of cities. Why? For example, it contributes to place
making, identity and urban resilience. How? For example, through the connection
between old and new, the use of historical technologies for public spaces and
green buildings or the integration of NbS in urban regeneration projects. Resources
on the local level are e.g. community supported agriculture, urban farming but
also urban entities where NbS and Cultural Heritage are combined like historic
cemeteries.
The following table summarises the input provided by the audience through
moderation cards:
“Tradition
Modern Design”

“Connecting
Decreasing
distances

& “Connection: Old “Enhancement
of
& New Green place attachment”
corridors,
53

“Sense-making
Identity”

“Barrier:
Resistance to
change”
“Connection to
Nature”

“Pride and citizen
engagement”
“Local
knowledge”

mobility Building
the gap”
“Community
Supported
Agriculture, Urban
Farms
Community
feeling”
“Synergies and cobenefits
maximisation”

buildings”

“Urban planning
regulations,
standards:
Constrain vs
Opportunity”
“Regeneration as
Opportunity for
NBS deployment”
“Cultural Green
Path- Sustainable
Tourism”

“Intangible
Heritage linked to
Natural Heritage
and Cultural
Heritage”
“Old/former
Cemeteries”

“Return to natural
heritage”

“Social Cohesion:
InclusionEnvironmental
Justice”

“Inspiration by
Resilience of
Cultural Heritage”

“Use Historical
Technologies for
Public Spaces and
Greening Buildings”
“Landscapes:
Heritage linked to
Natural Capital and
Cultural Heritage”

“Create «New»
Identities”

“Governance Model
(Inclusion)”
“NbS boosting
Cultural Heritage?”

Table 6

“What are the main challenges, barriers and opportunities from the knowledge,
policy, governance and economic spheres for the implementation of NbS
projects in historic environments? “
“What are the strategies to overcome the barriers and take advantage of the
opportunities?” (
“Good Practices- Pilot
projects Demonstration”
“Inequity on access to
NbS Geographical
diversification”

“Challenge: Evidence ≠
Political Force”

“Cultural Heritage
Definition Consensus
through Value Creation”
“Silos: Transdisciplinary
Mechanisms”

“Silo thinking/ Power
dynamic challenges
communication between
departments”
“Communication about

“Economic: Innovative
Financial Mechanisms &
Integrated Funding
“Funding
Mechanisms(suggested
strategy) Use energy topic
as catalyst to get
investment in NbS as well”
“Problem: Economic
Barriers (with
Technological Innovation
Solution: Economic
Viability”
“Standards, Protocols,
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NBS has to become more
strategic”
“Lack of coherence in
knowledge, skills and
motivation co-creation
and cooperation”
“Knowledge, Awareness,
Training”

Regulation”
“Legal Framework Missing
Strategy: Capacity Building
(also for erxperts)”
“Barriers on Urban
Regulation Greening
Urban Plans”

“Take advantage of
stability in
administrations for longterm planning”
Table 7

“How to promote civil society engagement as driver for the development of NbS
in historical city centres?”
“Demonstration NBS”
“Interactive/ connected
tools”
“Events to show
importance of NBS
Green parking day”
“Educating people o the
benefits of NBS
Incentives and economic
payback
“Start from the schools”

“Pilot projects and
demonstration”
“Adapt NBS to actual use
patterns”
“Contribute to quality of
life and well- being”
“Evidence and facts about
benefits and co-benefits
(environment, economy,
society)

“Ask for the critical
question”
“Creating involvement
from the early stages of a
concept”
“Demanding politicians
from civil society”
“Short term
compensation + long term
benefits”
“Promoting more public
decision making at localdistrict level”

“Educational activities
(around NBS, schools,
Associations, Civil
Centers)
Table 7
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4.3.4 Conclusions
General awareness of the local community about the benefits of NbS as well as
political commitment are key elements for the successful integration of NbS in
actions and investments on cultural heritage.
The following 3 key messages summarise the outcomes from the whole session
regarding the necessary steps in order to enhance the role of cultural heritage in
renaturing cities:


There is a need to generate evidence through demonstration projects



There is a need for coherent legal and knowledge frameworks to avoid
uncertainty and innovation in financing for long term sustainability.



Also needed: Strategic communication, co- creation and transdisciplinary mechanism for collaboration, awareness and capacity
building.

Finally, it is necessary to build consensus through value creation and a broad
definition of cultural heritage.
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4.4

Actions on the regional and local levels. What can
ThinkNature do – the Platform, the regional Think&Do
Tanks and the Local Representatives.

Based on the areas of expertise among the ThinkNature consortium partners, GIB
was appointed a leader of the Innovation Working Group (IWG) on the topic area of
“actions on the local and regional level” in order to explore the essential elements
for the NbS mainstreaming.
Following an extensive literature review, the state of the art on the topic area
requiring further analysis were identified. Based on the outcomes of this research,
4 subtopics came up from the analyses. Further on, a short description of the scope
of each subtopic was made and the expected outcomes were listed:
4.4.1 Designing Dialogue
The scope of Session 3 of the 1st TN BF was to collect information about how NbS
could successfully proliferate at the regional and local level. More specifically, the
session aimed to set the stage for a systematic mainstreaming and
institutionalisation of NbS, by assisting local authorities (and other stakeholders) to
integrate these new approaches into their development plans, policies and
strategies. The session also explored the drivers and barriers to a further
integration of NbS. One of the key questions we were trying to answer was how
ThinkNature Platform and the members of the ThinkNature Platform can assist and
make mainstreaming easier.
Challenge: “How do we mainstream Nature based Solutions into the work of
Regional and Local Authorities and Stakeholders?” In this session we explored the
problems, challenges and opportunities around mainstreaming NbS with
practitioners and academics.
We designed the session to start with 4 rapid-fire presentations / talks on real
world situations described by practitioners and academics. Then, we introduced an
interactive format of the session where we included multiple opportunities to
discuss challenges the stakeholders face or will likely face in the future and the
opportunities NbS could provide them with.

Speakers & Topics:
The speakers were chosen based on the experience and geography. The aim was to
have variety of countries represented to be able to analyse the challenges, drivers
and solutions all across Europe.
1. Name:
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Job title: Spatial Planning Manager - Research & Development
Company/Institution: The City Council of Glasgow, Scotland
Contact:
Topic: City Open Space Strategy
is the Manager of Spatial Planning – Research & Development team within
the Development Plan Group at Glasgow City Council. She has a BSc (Hons) in
Town Planning from Heriot-Watt University and BSc (Hons) in Human Geography
from the Open University. She is a chartered member of the Royal Town Planning
Institute and currently sits on their Partnership and Accreditation Panel. She is also
a RTPI nominated practioner rep on Queen University Belfast Planning school
partnership Board. Gillian started her career in Banff & Buchan / Aberdeenshire
before moving to Glasgow 13 years ago. She therefore has a broad breadth of
experience working both very rural and highly urbanised areas. The team she
currently leads has the following Objectives.
2. Name:
Job title: Officer
Company/Institution: ICLEI Germany
Contact:
Topic: Stakeholder Engagement

Local

Governments

for

Sustainability,

is an urban geographer by training and supports European cities in becoming
more sustainable. In her work at the European Secretariat of the global city
network ICLEI – Local Governments for Sustainability.
focus lies mainly in the
fields of urban green infrastructure and integrated water management. She
moderates the knowledge exchange on nature-based solutions between researchers
and local governments in Europe and globally in the projects NATURVATION,
Connecting Nature (European Commission H2020) and ENABLE (BiodivERsA).
3. Name:
Job title: Environmental Consultant for Bratislava Municipality Karlova Ves,
Company/Institution: Bratislava Municipality Karlova Ves, Slovakia
Contact:
Topic: NbS, Policy and Planning
studies landscape ecology at Mendel University in Brno, Czech Republic.
She did her PhD in the field of Urbanism. Her focus had always been on the
landscape planning and design including the topic of green infrastructure. She is an
Environmental Consultant for Bratislava Municipality Karlova Ves, Slovakia, as well
as a member of various national and international working groups focusing on
biodiversity and NbS. Currently, she is involved with the Ministry of Transportation
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of Slovak Republic on various projects regarding improving the quality of life in
cities.
4. Name:
Job title: Researcher
Company/Institution: Centre for Environmental Research and Impact
Studies, Bucharest
Contact:
Topic: Financing and Funding of NbS projects
is Associate Professor at the University of Bucharest and Full Researcher at
the Centre for Environmental Research and Impact Studies. He gained his PhD in
Geography in 2011 and is member of the Society for Urban Ecology. His main
research topics include green infrastructure and urban planning, evaluation of
ecosystem services and environmental conflicts. He currently leads a national
research project on Green Infrastructures for Sustainable Urban Planning and is an
expert in the Project Nature-based solutions for urban resilience in Romania. He
published 4 books, 5 book chapters and 27 scientific articles. He is a member of
the Local Environmental Action Plan for Bucharest and in the Scientific Council of
the University of Bucharest.

Session timetable
The whole sessions last 90 minutes and it was divided into two parts. First part
took 30-40 minutes and it was dedicated to the expert presentations from the
speakers. The second, called also interactive part, took around 60 minutes. This
was the space for the discussion with the speakers in the smaller groups. The
speakers facilitated the table discussions and had prepared questions for the
participants. Bellow the timetable of the session is outlined.
10:00 – 10:05 (5 min)

Welcome and Introductions - The moderator opened
the session with a short introduction of himself, the
topic and the speakers.

10:05 – 10:35 (30 min)

Four speakers provided Rapid-Fire (7 min)
presentations on real world illustration of the problem
& opportunities and needed future scenarios.

10:35 – 11:15 (40 min)

Four tables were set up for the discsussion in smaller
groups (10-15 people in each). Every table was
focused on one of the 4 topics (above) and was be led
by a facilitator who made sure that the discussion was
going to the right direction.

11:10 – 11:30 (15 min)

Key topic conclusions (5 conclusions per table) and
way forward were presented to the bigger group by
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each table facilitator. At the end of the session every
table had 5 minutes to report to the group.

A three-step process
The speakers followed the bellow structure for their presentations. Ideal length of
a single presentation was 4-6 slides and it should take less than 7 minutes.
1. Problem
2. Opportunity (benefits)
3. Barriers
4. Solutions & the role of the ThinkNature
Platform, Think&Do Tanks and Local
Representatives

Barriers

Problem

What is the
problem? What
are your needs?

Opportunity
(benefits)

Think about a
plan / big idea.
How could you
improve the
situation and by
doing so what
benefits you
would gain?

What are the
barriers if there
are any?

Solutions &
Think
Nature
Platform

What will you do to
address the problem
or opportunity and
overcome the
barriers?
How to, for example,
get in touch with the
key stakeholders?
How could the TN
community, platform
or dialogue help to
bridge the gap?
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Finally, each speaker came up with 4-5 key guiding questions for the discussion
that took place after the presentations. Each facilitator was asked to send a short
report (a half pager or so) on the discussed content after the session.

Description of speakers’ presentations
Financing and funding of NbS projects
Funding of NbS projects is an essential element in their success and potential of up
scaling, although given their cross-border character between urban management
domains finding the appropriate funds still represents a challenge. Even when
financial resources exist, the direct actions required for NbS still necessitate the
existence of educated staff for the design, implementation, monitoring and
promotion of projects, together with the involvement of stakeholders in all the
project phases. A lot of work is needed especially across various geographic,
administrative or legislative scales. However, projects such as ThinkNature might
bridge the gap between these stakeholders.
NbS, Planning and Policies
Nature based solutions are very closely connected to the issues of green
infrastructure. Based on the multifunctionality of the green infrastructure, NbS as
cross-sectorial issue is included in different policies and strategies, starting from
flooding prevention to the biodiversity protection. Such large scope of different
topics covered by NbS is bringing together different stakeholders across different
sectors.
Stakeholder Engagement
What is the process of implementing NbS in cities? Has public a say in designing and
planning of NbS? What are the options? Can stakeholder engagement and awareness
create long-term NbS projects?
Open City Strategy (Glasgow)
This presentation will take you on a quick tour of the Glasgow Open Space Strategy
and Local Context Opportunity mapping. We’re trying to unlock our Open Space
data so that we can look more holistically at our spaces and places and try to bring
NbS to the fore. We’re interested in how unlocking our data can help not only our
colleagues and partners manage their open space assets but also how we can share
that information to help communities engage more proactively with their open
spaces and understand the benefits that NbS can bring them.
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4.4.2 Summary of presentations
Financing and funding of NbS projects
When looking at financing of NbS there is a crucial challenge: does funding follow
the vision of NbS development or do NbS projects adjust to the funding? In
Bucharest one of the most effective NbS in relation to flooding and biodiversity
evolved naturally because of an area of land being unused after the fall of
communism – nature did its thing for nothing! To date the public administrations
have been the main funders of NbS but how to harness the role of the private
sector? The barriers are: a lack of tools in NbS funding, is finance available scale
specific? When a NbS is non-income generating how do you make the convincing
argument? Different stakeholders have different approaches so need to take stock.
The system is not moving fast therefore pressure needs to be put on it.
NbS, Planning and Policies
For NbS there are a number of policies relevant at EU and international levels, such
as Convention on Biological Diversity, Water Framework Directive and EU
Adaptation Strategy. But there is a danger that these mean that NbS is everywhere
and nowhere. The key is for policies at the national and local level, that can work
on a cross-sectoral basis and bring different stakeholders together. This needs
methodological support at a local level. To that end, a guide for municipalities is
being produced for Slovakia that highlights the multifunctional benefits of NbS.
Stakeholder Engagement
Stakeholder engagement is key to mainstreaming NbS. There are examples of good
practice across Europe. Two good examples are Utrecht (A Green Surge case study)
– which is about finding the ‘right’ urban green. Citizens submit ideas and they are
assessed against the city objectives such as the ideas shall be linked to the public
space, supported by neighbors, can be realized within 3 years and selfmaintenance or maintenance is possible from municipal green workers.
In each district:
• Citizens submitted ideas and a district list of ideas was made;
• Public Space and Green Department calculated feasibility of each idea and –
if feasible – allocated a budget and set up a mini-contract with the people
wanting to implement their idea;
• Professional landscape architects were also invited for workshops and
meetings with the public before the public decided which ideas they would
like to see implemented.
Result: Over 250 ideas have been implemented across the city (only 10% could not
be implemented). 1/3 of these projects is maintained by the people themselves
and they can see which other projects were implemented on the municipality’s
website. Mini contracts are then drawn up with the citizens to deliver and maintain
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the project. So far 250 ideas have been implemented. It’s a good model, because
the small-scale projects are still framed within the overall objectives of the city.
In Barcelona, the Pla Buits urban gardens (a Naturvation Project) focuses on
working with citizens for meanwhile uses of temporary vacant spaces – spaces that
are vacant for months or even years. There is a competition for a design and
management plan for meanwhile use. Combining bottom up dynamics and efforts
of municipality to green vacant spaces in dense city on a temporary basis:
 Co-management initiative fostered by the City Council;
 Aims to involve civil society in defining, installing and managing activities of
different types in unused publically owned land across all districts;
 Provides opportunity to temporarily use public spaces – promoting social
activism and cohesion in neighbourhoods, ‘sense of belonging’ is an
outcome.
Key challenges for stakeholder engagement are: long term engagement,
contradictions on how inclusive these projects end up being for the overall
surrounding community and social cohesion (engagement of immigrants observed to
be difficult).
Open City Strategy (Glasgow)
The river is the main open space in the city, but development has happened with
the city’s back to it. There are high levels of deprived communities in the cities
and many areas of vacant and derelict land. They also have issues of surface water
flooding due to the ageing combined sewer infrastructure. The city has developed
a new Open Space Strategy (blue, green and grey) that aims to highlight
accessibility for communities and quality of open space. Multiple departments are
involved in delivery to try to break down silos. The challenges are data – getting
robust evidence that can collected once and used by multiple agencies and actors;
and how scalable solutions may be. There are two approaches being adopted for
the Open Space Strategy. Opportunity mapping and local context documents
developed for 15 areas within the city, to help root actions in place, which should
help facilitate a collaborative approach to ensure a much better understanding of
place
in
each
of
the
areas.
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4.4.3 Discussion Topics

Figure 14 – photos from the workshop

The speakers, in collaboration with GIB, formulated key questions for the table
discussion. Bellow the questions are outlined:
Financing and funding of NbS projects
1) What type of funding opportunities do we have for NbS projects? Should we rely
on public or private funds?
2) Does funding follow the vision of NbS development? Or do NbS projects adjust
to the existing funding?
3) What are the administrative and legislative tools in NbS development? And are
they scale specific?
4) How can ThinkNature help?
NbS, Planning and Policies
1) Do we have the appropriate legislative and strategical framework for the
implementation of NbS (starting from the European to the national and local
level)?
2) What is the driver force for the better integration of NbS in the planning
practices in local level?
3) What are the main barriers that are hampering the better integration of NbS in
the planning practices in local level?
4) How to effectively cooperate with stakeholders across different sectors on the
NbS issues?
Stakeholder Engagement
1) What are the 3 main challenges of engaging citizens, SME, NGOs, researchers
and/or others (from the perspective of these groups!)?
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2) What are good examples in which local governments engaged these groups?
What failed completely?
3) What can/should ThinkNature do to support stakeholder engagement across
Europe at local level?
Open City Strategy (Glasgow)
1) Who holds information on Open Space and in what format?
2) How do you present information in a way that is useful to communities as well
as professionals?
3) How do the research community engage with practitioners and community
interests to co-produce methodologies and innovative new ways of working?
4) How do we ensure that professionals and academics are not just treating
communities as labs?

4.4.4 Conclusions
Financing and funding of NBS projects
1) The difficulties of funding can be overtake by going for smaller NbS projects
which come with less costs and are easier to manage in the post-project phase;
2) Mainstream NbS into policies, master plans or land plans and the funding will
follow;
3) Create a solid NbS business case in order to attract private investments beyond
the mandatory environmental permits or due dilligens;
4) How can ThinkNature help:
a) Mainstream the definition/concept of NbS on the platform;
b) Provide comprehensive documentation for NbS case studies with full
documents or guidelines;
c) Provide different versions of materials targeting specific stakeholders
groups;
d) Present, besides the best examples and practices, real or made-up
situations in which members of the platform can participate in the decision
process.
5) Need to improve the business case for NbS and integrate it into the decision
making process.
In addition to that, there is an interactive dialogue on ThinkNature Platform where
dialogue of this topic runs in parallel with the actions of Task Force III:
Governance, Business Models and Financial Mechanism, which brings together the
H2020 NBS demonstrator projects in order to build a coherent and integrated NbS
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business case and functional governance models that allow form more NbS
projects.

NbS, Planning and Policies
For NbS there are a number of policies relevant at EU and international levels, such
as Convention on Biological Diversity, Water Framework Directive and EU
Adaptation Strategy. But there is a danger that these mean that NbS is everywhere
and nowhere. The key is for policies at the national and local level, that can work
on a cross-sectoral basis and bring different stakeholders together. This needs a
methodological support at the local level. To that end, a guide for municipalities is
being produced for Slovakia that highlights the multifunctional benefits of NbS.
NbS are representing the wide scale of solutions to the dfferent
problems/challenges (e.g. climate change, loss of biodiversity). Therefore, it is
crucial to have the aspect of the NbS included in all of the relevant strategies and
policies on different horizontal and vertical level of governance. The special focus
shall be given to the EIA and SEA directives and processes.
There is still a gap, resulting from the low awareness about the NbS, when we need
to address and solve some emerging problems e.g. rainwater flooding as
consequences of climate change. Even though we have results from different
research and studies, the level of uncertaintness about efficacy of the NbS in
comparision to the "grey" technical solutions could be one of the main problems.
The lack in the process of education (in curricula) of the future engineers in the
issues of NbS is present as well - the technical solutions are largely prevailing and
this should change with the aim to reach the suitable level of NbS implementation
in the future.
Solutions to different problems are complex and rest across policies. Therefore,
there needs to be an overarching narrative that bridges between different
strategies. Drivers are often at the national level in terms of strategies to foster
NbS – these need to be scaled down to the local level policies. Barriers include lack
of economic evidenced, lack of experience/data, need to raise awareness and
education, and the translation of technical information.
Stakeholder Engagement
What can ThinkNature Platform do to strengthen stakeholder engagement?
SME/Companies
Why should business finance NbS? They would do it only if there is a strong business
case. ThinkNature could provide SMEs with more information on business case and
outline possibilities to promote NbS by SMEs.
66

Non-governmental organisations
ThinkNature could provide information on NbS specifically for NGOs (e.g. by having
NGOs from consortium speak to other NGOs on how they went about promoting
NbS); enable filtering option of information online for NGOs to filter
information/knowledge/products available; tailor information to NGOs and other
groups (see above); information should not just focus on NbS technologies, but also
“soft” processes around (e.g. participation methods, processes, governance
approaches); NGOs and other stakeholders could be addressed specifically in
clustering events.
Citizens
Participatory tools are not universally available, or even where they are used the
feedback for those who take part is often lacking. This usually demotivates
citizens. Therefore, communication in a shared language is key. NbS have to be
accessible to all – the users are more important than the per capita ratios, for
example.
Researchers
ThinkNature could support researchers in communicating expertise better.
Researchers mostly talk among themselves and, as a result, don’t find ways for
accessible communication (this part is not often funded by funders). Therefore, the
language they use might be hardly accessible by policy makers or citizens.
Collaborative and transversal (multidisciplinary) research can attract interest.
Lateral thinking on funding sources can support transversal research. Also the
funding of boundary organisations and citizen science can help to break down the
barriers between ‘science’, ‘policy’ and ‘stakeholders’. For example, NGOs face
similar pressures to SMEs. They are under-resourced, often ambitious and under
pressure to deliver for the people they represent. Thus, there is a need to find an
enabling route in order to support the NbS projects.
Besides all that is stated above, ThinkNature Platform can contribute to raising
awareness on (co-)benefits of urban NbS by offering tailored information on
resources or events. ThinkNature Platform and its stakeholders can:
 Organise a webinar;


Organise life meetings to discuss topics of interest (through Skype, Zoom,
WebEx…);



Discuss case studies that are uploaded on the Platform and look for further
replication opportunities, for instance;



Follow up with ThinkNature stakeholders at events such as A Coruna, next
one is Paris (2019), Brussels (2019) and Final ThinkNature Conference;



Allow platform members to join the three Taskforces:
1. Data Management and EU NbS Knowledge Repository
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2. NbS Impact Evaluation Framework version 2.0
3. Governance, Business Models and Financial Mechanism
Open City Strategy (example of Glasgow)
There are two approaches being adopted for the Open Space Strategy: 1)
opportunity mapping and local context documents developed for 15 areas within
the city of Glasgow, to help root actions in place, which should help facilitate 2) a
collaborative approach to ensure a much better understanding of place in each of
the areas. These are the main conclusions from the workshop:


Data help improve the quality of open spaces;
o

Data quality and efficient processing is important.



There is a need for better communication of different agencies handling
open spaces; who owns and manages which spaces shall be clear;



Importance of allowing co-production  usually there are no data
accessible for the local communities;



Data is not enough. To make a good use of data, they need to be translated
into policy, hence there is an importance of interconnectedness of research
– planning & design – implementation processes;



Funding schemes must follow societal needs;



Engaging the community is still an issue for open space management;



o

Communication of benefits to the community is essential to
persuade them. Using the language of different stakeholders to
make sure we understand each other.

o

Each person should be able to answer the following question in order
to be interested in city open spaces: “What’s in it for me?”

Barriers
o

Politicians may think short-term;

o

Politicians do not trust academics in many cases.
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Figure 15 – photos from the workshop
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4.5

Climate Change and Mitigation “By Nature”: co-creating
nature-based solutions for sustainable urban quality and
wellbeing

Nature is approached as ‘global’, or ‘one nature’, beyond the ‘vegetation and
animals’ restrictive idea of it. Nature has a sensible dimension, perceived through
the idea of natural elements: earth, water, air, fire (energy) and life.
This idea will be developed in a book to be published about urban quality, as the
result of the interaction between people and the urban environment. It relies on
the interaction of urban forms, perception of the place and socio-cognitive
processes. Hence, urban quality can be derived in five sub-concepts:
o Urban quality;
o Landscape quality;
o Life quality;
o Environmental quality;
o Being quality.
The session focused on the interaction of climate change adaptation with ecology,
urban quality and wellbeing.
4.5.1 Designing Dialogue
After a short presentation by CSTB (Emeline Bailly, Dorothée Marchand & Raphael
Jean) of the stakes issue from some climate change examples “by Nature”, we
questioned the issues related to Climate Change Adaptation and Mitigation (CCAM)
according to its interactions with ecology, urban quality and well-being. This
session aimed at identifying the key topics and issues for the next Paris forum in
April 2019, which will be dedicated to the topic of CCAM. Two speakers were
invited to discuss this topic.
1. Transitions towards sustainable lifestyles: governance and knowledge coproduction,
, University of A Coruna, Department of
Psychology.
This presentation focused on two aspects. On the one hand, the transition to a
sustainable lifestyle requires important urban transformations whose main goal is
to guarantee an increase in the efficiency of resource management, an
improvement in the quality of life and greater environmental resilience. The
adaptation of cities is a priority in this context. We need to think about the most
appropriate models, strategies and governance patterns, reflecting on how power
constellations work and how to involve civil society organisations more. On the
other hand, it is urgent to highlight the importance of researchers, citizens and
politicians jointly contributing to the creation of knowledge; this also challenges
universities, by reinforcing the link between research and politics, while
reinforcing the idea of transforming cities into more sustainable places to live.
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Close collaboration with citizens, professionals and politicians is characteristic of
transdisciplinary research, which seeks to guarantee the relevance and transfer of
research results to society.
2. Nature as a solution for climate change mitigation and adaptation in Paris
region, Marc BARRA, urban ecologist, Agency for biodiversity Paris region
Planning and Development Institute.
Climate change and biodiversity loss in urban areas is a reality. Urban ecology
provides us with the knowledge and solutions to maintain or restore green
infrastructure within cities. This presentation focused on climate change in Paris
region and showed how NbS can be developed by local actors and mainstreamed in
public policies, urban planning, architecture, or green spaces management.
Audience targeted: Researchers, City planners, Architects, Policy-makers
4.5.2 Summary of presentations
The main ideas of each presentation
Marc Barra
 Paris’ concerns with climate change are floods, the urban heat island effect
and the loss of biodiversity. However, the richness of some species is
increasing (e.g. some flower species) due to a ban on pesticides in public
spaces (easy NbS: ban since 2017);


Impact of the marketization of NbS: standardization of fashionable products
instead of conception of fitting services. While NbS can and should be selfsustaining, artificial solutions require significant care and are often poor in
biodiversity (e.g. of green roofs, for which the market supply lacks
knowledge about biodiversity). And yet, NbS-efficiency strongly depends on
the soil, local species and local climate;



NbS offer cost-efficient, low-priced integrated responses to a various range
of issues and rely on interdisciplinary work to reach their true potential.
However, they should not be over-managed, but rather spontaneous (e.g.
project by Chartier Dalix Architects in Paris, dry stonewalls in schools which
allows for much biodiversity);



Awards like the French ‘Capital of biodiversity’ help sharing NbS knowledge
between cities and encourage others to follow their example;


E.g.: School in Rosny-sous-Bois biodiversity (green roof), CCAM, coconception with children;



E.g.: Sponge cities strategy in Paris suburbs Sponge lawns,
differently usable according to the rain levels (Water management
with NbS);
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E.g.: Petit Rosne river renaturation. Heavy project, time needed
for local adaptation of the people to a respectful use of the place.

Issues to be taken into account:
1. Importance of the soil: room is required for roots and for them to connect
between one another, which leads to the space-management issue in NbS
implementation;
2. Need for anticipation on the social use of NbS: For example, soil
compaction in a ditch designed for water-infiltration might ended up
useless if trucks park there;
3. Fear of ecosystem disservices is often strengthened by cultural barriers
(fear of insects, dirt, leaves, high heels on renatured grounds…) and
requires discussion and co-conception with the population. This barrier can
be solved by proper stakeholder engagement as pointed out in the chapter
4.4. NbS must be co-created with citizens in order to be accepted,
understood and thus long-term.

NbS research: social and environmental policy aspects:
 General research topic: Interactions (psychological ones especially)
between the environment, NbS and human beings;


Stress on the link between public expectations on scientific research and
political work;
o

Political action should be rooted in knowledge based on social science;

o

Decisions better be based on research on how human society work;

o

Civil society should be able to contribute to knowledge generation.

> Problem: science in currently the main and almost sole source of knowledge, and
produces too specialized and specific analysis:
 This leads to questioning the teaching system: Need for a cross program to learn
to work in an inter- and trans-disciplinary teaching model, a comprehensive system
of co-generation of knowledge and cross-sectional approach. This would also lead
to trans-disciplinarity in research, with new ideas, approaches and more
adaptability to concrete cases.
However, collaboration between different actors with different opinions, interests,
etc. requires social innovation: a dynamic participation of the population into
decision-making, which itself needs a governance consensus for co-conception,
meaning the inclusion of participatory mechanisms for building policies;
Barriers to the integration of science in public policies:
o Lack of interest of policy makers;
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o

Lack of interest among researchers in the possible impact of their
research;

o

Lack of communication between the fields and of a common language;

GLAMURS project approach: a co-production knowledge approach to sustainable
lifestyles;
 More substance on transition models is needed
o Overconsumption
and
time
pressure: over
–stress,
-work,
meaninglessness, inequality: lack of wellbeing;
o

More time affluence supports life satisfaction whereas more material
affluence does not when it leads to longer days of work;

o

The more time you work, the less potential to act in a sustainable,
ecological way.

Is sustainable growth feasible on a world scale before it’s too late?
Goals for GLAMURS:
1. Definition of ‘lifestyles’ ;
2. Elaboration of transition models to sustainable ones;
3. Policy recommendation for transition.
Goals were pursued through interdisciplinary work (psychologists, engineers,
sociologists…).
The study of lifestyles:
o They result from the combination of all the many decisions of daily life;
o

Analysis of how to support lifestyle change starts from specific
behaviours and the precise identification of factors influencing them;

o

Technological, socio-economic, political and cultural factors are
determinant in conditioning lifestyles.

 Modelling approaches combining micro-, macro- and agent-economic modelling,
which are linked with one another.
Six lifestyle categories were identified:
1. Work-leisure balance;
2. Status of home;
3. Energy usage in homes;
4. Mobility;
5. Nutrition;
6. Consumption of manufactured products.
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-

Mixed research methods:
o

Qualitative: exploration of the relationships between the dimensions of
interest through focus groups on lifestyle themes;

o

Quantitative: exploration of the factors influencing environmentallyrelevant lifestyle choices through regional surveys;

o

Integration of micro and micro-economic variables with psychological
dimensions by Artificial Intelligence for model assessment;

o

The implementation of these results leads to a high level of satisfaction:
benefits on wellbeing for time spent with meaningful others and
communities and according to one’s values and priorities.

Related normative initiatives were approved by the Spanish parliament (April,
2016): leading to political commitment.
4.5.3 Discussion Topics
Main discussion topics
- The key role of local elected representatives in giving impetus to NbS
implementation;
-

How to enhance project management with NbS: The importance of maintaining
room for action along the process and ensuring transversal communication;

-

Resources, budgets and the extent of interdisciplinary participation in NbS
projects: although NbS are not very costly in the end, how much and for how
long should the process last?

Main points of agreement
Interdisciplinary and transversal conception approaches lead to more successful
NbS:
 They can become more fit to the place and its ecosystem;


Are more adapted to people’s uses;



Have a longer lifespan;



Contribute more to local wellbeing and allow appropriation as well as
gradual change in lifestyles;



Are more cost-efficient.

Trans-disciplinary teachings must be developed to allow for more creation of
integrated solutions that are fit for concrete action.

4.5.4 Conclusions
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3 Key messages:
- There is a need to build a territorial and environmental identity around nature,
as a basis for implementing the appropriate behaviour and sustainable
consumption patterns, within a framework focused on reaching sustainable and
resilient lifestyles;
-

There is a need to change the governance structures towards a collaborative
and participative way, as well as oriented to research action. A more inclusive
combination of knowledge from different kind of people (experts and lay
people, different disciplines, civil society organizations) should be promoted,
within a co-production knowledge approach;

-

There is a need to change urban conception so that NbS structures help cities
and territories to fully embrace their eco-systemic relationship with Nature (in
a broad sense), so that the standardization of artificial techniques can be
avoided and that tailored and cost-efficient NbS be preferred. They would be
less fashionable and oriented to service instead of products.

Issues for further clustering
- To what extent can NbS help develop a sense of territorial identity around
nature, thus favouring sustainable consumption patterns and resilient lifestyles
around social interactions that would be supported by nature?
-

How to adapt governance models to local political, cultural and social
backgrounds, in order to foster bottom-up territorial appropriation and NbS
adaptability to people’s needs, uses and practices?

-

How to integrate the intimate relationship of NbS with Nature and eco-systems
(in a broad sense) to urban conception, therefore going beyond the productbased approach of NbS, in order to build long-term (re)naturation approaches
of cities and territories?

Key lessons / recommendations for action (local governments, SME’s, academic
research, community partners)


Favour conception of local and adapted services instead of standardizing
fashionable products, and do not over-manage them. While NbS can and
should be self-sustaining, artificial ones require strong care and do not
support ecosystems very efficiently (e.g. of green roofs, for which the
market supply lacks knowledge on biodiversity). NbS-efficiency strongly
depends on the soil, local species, local climate;



Promote interdisciplinary and cross-sectorality in research, political work
and also education in order to offer applicable and cost-efficient solutions,
and also combining the strengths of both political and scientific worlds.

NbS are highly interactional structures, which have the capacity to influence
people’s lifestyles (and each of its categories: Work-leisure balance, Status of
home, Energy use in homes, Mobility, Nutrition, Consumption of manufactured
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products) toward more sustainable consumption patterns. They can therefore
improve wellbeing, but also urban quality, in addition to climate change
adaptation. One should not be put aside for the benefit of the perceived short- or
mid-term issues, but rather be integrated into multi-purposes infrastructures.
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4.6

Robust monitoring of the performance and assessment
of the impact of deployed NbS.

The last sub-topic is an essential component that complements all the other subtopics since it brings the evidence about the impacts of NbS. Evidence of benefits
is of utmost importance because it has the power to persuade different
stakeholders to favour NbS over other alternatives.
Based on the areas of expertise among the ThinkNature consortium partners,
FORTH was appointed a leader of the IWG on the topic area of monitoring and
impact assessment of NbS, related mainly to innovative methodologies for
continuous environmental monitoring and especially the effects of NbS in urban
climate. Following an extensive literature review, the state of the art on the topic
environmental monitoring of NbS and indicator development was defined and areas
requiring further analysis were identified. The dialogue of this topic runs in parallel
with the actions of Task Force II: NbS Impact Evaluation Framework (version 2.0)
which brings together the H2020 NBS demonstrator projects in order to build a
coherent and integrated NbS impact assessment framework. This initiative follows
the EKLIPSE report on the Impact Evaluation Framework to Support Planning and
Evaluation of Nature-based Solutions Projects (Raymond et al. 2017). Based on the
outcomes of this research, 4 sub-topics of interest were specified as possible
discussion initiators for the session at 1st TN BF. Further on, a short description of
the scope of each sub-topic was made and the expected outcomes were listed:
1st suggested subtopic:
Short description

Expected Outcomes

2nd suggested subtopic:
Short description

Types of indicators for monitoring NbS performance
in cities: the EKLIPSE impact evaluation framework
Introduction on the types of indicators regarding
Environmental, Social and Economic benefits of NbS in
the urban environment. What are the challenges
regarding monitoring of NbS in cities? Issues regarding
the applicability of the EKLIPSE framework will be
discussed.
A full view in the concept of monitoring NbS impacts in
urban areas
Knowledge gained by large-scale NbS demonstrator
projects: Facts, examples and challenges of
monitoring NbS interventions in cities
Presentation of the applied monitoring methodologies
and results for city NbS interventions. Drawbacks and
barriers on the monitoring frameworks and the need
for an integrated NbS monitoring and impact
evaluation framework will be discussed.
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Expected Outcomes

3rd suggested
subtopic:

Short description

Expected Outcomes
4th suggested
subtopic:
Short description

Expected Outcomes

Applied methods of monitoring and evaluating NbS
interventions in the cities. Recognized barriers in
monitoring methods and frameworks
Latest technical and scientific advances in analysing
the performance of NbS in urban areas. The role of
Earth Observation (EO) in monitoring NbS
performance
New technologies and methodologies (e.g. models,
methods, systems) for monitoring and evaluation of
NbS impacts on urban environment. State-of-the-art in
research, identification of knowledge gaps, related
Horizon projects and the role of the latest advances in
EO for monitoring environmental impacts of city NbS
interventions
New perspectives and potential in monitoring the
impact of NbS interventions in cities
Replication strategies for renovating cities with
nature
The state-of-the-art on the strategies for replication of
NbS in urban environments. Analysing of the aspects of
geographical region, climate, socio‐ economic and
sociocultural systems, societal needs and
administrative systems when replicating NbS.
A full view in the replication strategies of NbS in urban
areas

4.6.1 Designing Dialogue
For the needs of this session in the BF, priority was given to the emerging
technologies of NbS monitoring through Earth Observation (EO) and in-situ state-ofthe-art applications such as Eddy Covariance. The session was called “Innovative
methodologies for continuous monitoring and support of the evaluation of nature
based-solutions”. The rest of the identified sub-topics are still very important and
are under investigation in the framework of the Task Force II. These topics are
expected to advance in the following semester through the actions of the Working
Groups of the Task Force and can be integrated in the next ThinkNature
Brainstorming Forum.
The session for the 1st BF is designed to explore the innovative applications for
monitoring NbS based on Earth Observation (EO). Satellites can provide vast
information in both spatial and temporal scales that is proved valuable for
monitoring the changes in the land cover and also the environmental effects of
NbS. EO can be used for supporting evidence-based NbS and more specifically to
setup a robust monitoring scheme to both short and long-term monitor the
performance and quantitative assess the impact of the deployed NbS against welldefined baselines. The EO-derived information is not static, but it rather captures
the state of the environment (supporting the evaluation of baseline or state
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indicators) of a targeted area and then regularly updated to monitor the changes
caused by planning interventions (supporting the evaluation of change indicators).
Thus, EO can deliver affordable, high quality environmental impact information
(supporting the evaluation of impact indicators), based on the modern satellite
missions. To this end the potential of European Copernicus Sentinels system is
unique. The session is designed to include examples of EO-based applications on
urban and natural environment and to highlight the enormous emerging capabilities
of EO in monitoring and evaluating the environmental effects of NbS. Apart from
EO, state-of-the-art in-situ instrumentation can be used for monitoring the actual
climatic, atmospheric and thermal behavior of the urban environment. The Eddy
Covariance method is the only approach for continuous and direct measurements of
gas and energy exchange between the land surface and the atmosphere and has
been recently established as a robust method of measuring CO2 and heat fluxes in
cities at neighborhood scales. The session includes also examples of the most
recent advances in urban applications of Eddy Covariance. The audience targeted
for this session includes researchers, market actors & businesses, engineers, policy
makers, other end-users & authorities. To succeed on the goals of this session,
three experts are invited to give introductory presentations on the above topics:
•

, DG GROW, European Commission, Belgium;
is a professionally enthusiastic, multi-lingual macroeconomist/spatial planner with more than 12 years of experience in
geospatial project management mainly implementing R&D projects to
support and contribute to the development of European Union decisionmaking e.g. impact assessments of EU transport policies, environmental
processes and land quality evaluations for a sustainable EU agricultural
policy and impact analyses of EU climate change policies, study of Spatial
Data Infrastructures. Her specialties include experience in GIS-related
project consultancy and was a former Secretary General of EUROGI, the
European Umbrella Organisation for Geographic Information.

•

, Deutsches Zentrum für Luft- und Raumfahrt e.V. (DLR),
Germany;
is project manager and senior scientific researcher in
the "Urban Areas and Land Management" team at the Earth Observation
Center of the German Aerospace Center (DLR-DFD). He received the B.S.
and M.S. degrees in telecommunication engineering (summa cum laude) and
the Ph.D. degree in information and communication technologies from the
University of Trento, Italy, in 2002, 2004, and 2008, respectively. Between
2004 and 2008 he worked in the Remote Sensing Laboratory of the
Department of Information Engineering and Computer Science at the
University of Trento. From 2008 to 2012 he was Research Fellow and
Technical Officer at the European Space Agency (Frascati, Rome) in the
Department of Earth Observation Science, Applications and Future
Technologies, where – among others – he established a scientific partnership
between ESA and iLEAPS (the land-atmosphere core project of IGBP) and
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acted as Technical Officer of the STSE-ALANIS projects. He has extensive
experience in advanced urban remote sensing, machine learning, pattern
recognition, digital image processing, environmental monitoring, change
detection and project management.
•

Stavros Stagakis, Foundation for Research and Technology – Hellas, Greece;
Stavros Stagakis is a postdoctoral researcher at the Institute of Applied and
Computational Mathematics (IACM) at the Foundation of Research and
Technology – Hellas (FORTH). He received his diploma in Biological
Applications and Technology from the University of Ioannina in 2005. During
2006-2009, he worked in two research projects as a PhD candidate in the
same department. In 2010 he worked in the Instituto de Agricultura
Sostenible (IAS, Cordoba, Spain) and in 2012 he received his PhD in
monitoring land ecosystem dynamics using remote sensing techniques.
During 2012-2015, he worked as a postdoctoral researcher in the University
of Ioannina and the National Observatory of Athens.

Moderator of the session is Nektarios Chrysoulakis, Foundation for Research and
Technology – Hellas, Greece, who also gave a general introductory talk on the
session themes, state-of-the-art, objectives and structure.
4.6.2 Summary of presentations
Introduction to the Session by Nektarios Chrysoulakis (FORTH). The main topics
stressed by the introductory talk of Nektarios are the following:
•

The evaluation of the performance of deployed NbS should be based on
their sustainability potential, therefore on their environmental and
socioeconomic benefits;

•

To assess environmental impact, urban planners need to quantitatively
estimate the modification caused by NbS implementation to the local
environment;

•

Especially for energy, water & carbon fluxes, NbS deployment can have an
impact on the ambient temperature and carbon emissions;

•

Difficult to know how much a mitigation/ adaptation NbS approach can
cool a whole city, since only a few simulations have evaluated specific
technologies, such as green roofs, at that scale.
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Other remarks in the same presentation included that monitoring is now becoming
more precise because of technological developments in satellite instruments.
Satellites can detect the evolution of planning projects (e.g. park in Antwerp and
Jinhua China), the actual and potential green roofs in a city, heat-fluxes in
neighborhood (local) scale and monitor surface temperature. The above can offer
valuable insights in sustainable urban planning towards mitigating urban heat island
and improving the quality of life in cities. Satellite data can be combined with insitu information for enhanced environmental mapping and applications. Finally,
satellite instruments are an important technology to link the different scales of
NbS.
gave a presentation about the capabilities of Copernicus Earth
Observation mission for monitoring NbS. The main points of her presentation were
the following:
•

Copernicus is a cornerstone of the European Union´ efforts to monitor
the Earth, its environment and ecosystems and to ensure its citizens are
prepared and protected for crises, security risks and natural or man-made
disasters;
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•

Copernicus places environmental data and information at the disposal of
citizens, public authorities and policy makers, scientists, entrepreneurs and
businesses on a full, free and open basis;

•

Copernicus has the potential to support the NbS initiative by providing
data and information to evaluate a set of relevant environmental
indicators;
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•

Copernicus is a tool for economic development and a driver for the digital
economy;

•

Copernicus also provides the means for systematic monitoring of
environmental changes, towards supporting both NbS and SDGs.

gave a presentation about monitoring urban characteristics
using Earth Observation giving specific examples, addressing the issues of spatial
and temporal scales. The main points of his presentation were the following:
•
Urban growth monitoring using satellite imagery;
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•

Urban characteristics indicators (e.g. imperviousness) estimated from
space;

•

The use of EO-based products to plan NBS actions;

.
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•

Green roof mapping and tree location/canopy mapping;

•

The innovation of the TEP Urban platform by DLR;

•

Use of TEP Urban platform in the context of NbS.
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Stavros Stagakis gave a presentation about monitoring carbon emissions from
cities using novel in-situ instrumentation. He presented a methodology that can be
applied in NbS sites in order to monitor and evaluate NbS impacts regarding
climate change mitigation. The main points of his presentation were the following:
•
Carbon emissions of an urban area are defined by a complex mixture of
processes;
•

Eddy Covariance is the state-of-the-art approach of in-situ measuring
local scale carbon emissions;

•

Novel methodologies can provide in-depth and integrated monitoring of
carbon emissions;

•

Novel monitoring tools are valuable for assessing the NbS impact by
supporting the evaluation of efficient indicators.

Eddy Covariance
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4.6.3 Discussion Topics
The participants of the session contributed to a fruitful discussion on the
technologies of monitoring NbS. The main topics of the discussion were:
•
Platforms for online automated data processing;
•

EO-based products ready for use in NbS monitoring and evaluation;

•

The latest advancements of Earth Observation regarding the spatial and
radiometric accuracy;

•

The operational use of EO-based products and their constrains (i.e. spatial,
spectral, temporal);

•

Exploitation of the satellite image archive for studying past situations;

•

The potential of EO for impact assessment of NbS (e.g. green roofs);

•

The role of open land cover and land use data (e.g. open street map,
urban atlas) in NbS impact assessment.

4.6.4 Conclusions
The three main conclusions drawn from the session are the following:
•

Earth Observation provides significant advantages for long-term monitoring
of NbS deployment and quantitative information across spatial scales;

•

The European Copernicus missions, deliver improved data quality,
extended coverage and the frequent observations, capable of supporting
the assessment of NbS environmental impact;

•

Ground-based state-of-the-art systems, such as the Eddy Covariance, can
be complementarily used to support NbS indicators development and to
evaluate modelling of NbS performance.

Other key lessons and recommendations for action drawn from the session are the
following:
•

Evaluation and monitoring of NbS performance across spatial scales is
needed and Earth Observation is a unique tool to bridge the different
spatial scales;

•

Close collaboration of different scientific areas can provide innovative
perspectives in NbS monitoring and impact evaluation;

•

Multi-disciplinary and trans-disciplinary approaches are needed to
develop robust schemes to monitor the performance and quantitative
assessment of the impact of the deployed NbS;

•

Clustering actions bring further insights in evolving concepts such as NbS;
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•

Further Research and Innovation developments in various domains can be
proved advantageous for NbS application, monitoring and evaluation.

Issues raised during the discussion and the expert’s presentations may need further
clustering. Some of the most important issues that stay open for more discussion
are the following:
•

Research and Innovation developments related to NbS monitoring across
spatial scales;

•

Emerging applications
evaluation;

•

Linking NbS in urban planning with urban metabolism and urban climate.

of

innovative

technologies

on

NbS

impact
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5. Statement Papers and Conclusions
Key conclusions of the dialogue steering actions for the topic:

5.1

NbS at different Scales

Three key messages provided by discussant/moderator at the conclusion of the
session:


Cities should pursue integrated solutions. Different scales should be
integrated and harmonized;



Adaptive management should be adopted for NbS projects with enhanced
monitoring mechanisms that will be able to adapt strategies accordingly;



Co-design is necessary for successful implementation of NbS in all scale.

5.2

The role of Cultural Heritage in renaturing cities:
Learning from the past, designing for the future

General awareness of the local community about the benefits of NbS as well as
political commitment are key elements for the successful integration of NbS in
actions and investments on cultural heritage.
The following 3 key messages summarise the outcomes from the whole session
regarding the necessary steps in order to enhance the role of cultural heritage in
renaturing cities:


There is a need to generate evidence through demonstration projects;



There is a need for coherent legal and knowledge frameworks to avoid
uncertainty and innovation in financing for long-term sustainability;



Also needed: Strategic communication, co- creation and trans-disciplinary
mechanism for collaboration, awareness and capacity building.

Finally, it is necessary to build consensus through value creation and a broad
definition of cultural heritage.
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5.3

Actions on the regional and local levels. What can
ThinkNature do – the Platform, the regional Think&Do
Tanks and the Local Representatives



There is a strong need to come up with a solid NbS business case in order to
attract private investments beyond the mandatory environmental permits or
due dilligens. The business case should be integrated into the decisionmaking process. Also, funding schemes shall follow societal needs;



It is key that policies at the national and local level can work on a crosssectoral basis and bring different stakeholders together. This needs a
methodological support at the local level;



There is a lack in the process of education (in curricula) of the future
engineers in the issues of NbS - the technical solutions are largely prevailing
and this should change with the aim to reach the suitable level of NbS
implementation in the future;



Communication of benefits to the community is essential to persuade them.
Using the language of different stakeholders to make sure we understand
each other.



What can be the role of ThinkNature Platform:
o

Mainstream the definition/concept of NbS on the platform;

o

Provide comprehensive documentation for NbS case studies with full
documents or guidelines;

o

Provide different versions
stakeholders groups;

o

Present, besides the best examples and practices, real or made-up
situations in which members of the platform can participate in the
decision process;

o

Organise life meetings to discuss topics of interest (through Skype,
Zoom, WebEx…);

o

Organise regular webinars on different use of NbS;

o

Discuss case studies that are uploaded on the Platform and look for
further replication opportunities, for instance;

o

Follow up with ThinkNature stakeholders at events such as A Coruna,
next one is Paris (2019), Brussels (2019) and Final ThinkNature
Conference;

o

Allow platform members to join the three Taskforces:

of

materials

targeting

specific

1. Data Management and EU NBS Knowledge Repository
2. NBS Impact Evaluation Framework version 2.0
3. Governance, Business Models and Financial Mechanism
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5.4

Climate Change and Mitigation “By Nature”: cocreating nature-based solutions for sustainable urban
quality and well-being



There is a need to build a territorial and environmental identity around
nature, as a basis for implementing the appropriate behaviour and
sustainable consumption patterns, within a framework focused in reaching
sustainable and resilient lifestyles;



There is a need to change the governance structures towards a
collaborative and participative way, as well as oriented to research action.
A more inclusive combination of knowledge from different kind of people
(experts and lay people, different disciplines, civil society organizations)
should be promoted, within a co-production knowledge approach;



There is a need to change urban conception so that NbS structures help
cities and territories to fully embrace their eco-systemic relationship with
Nature (in a broad sense), so that the standardization of artificial
techniques can be avoided and that tailored and cost-efficient NbS are
preferred.



Favour conception of local and adapted services instead of standardizing
fashionable products, and do not over-manage them. While NbS can and
should be self-sustaining, artificial ones require strong care and do not
support ecosystems very efficiently (e.g. green roofs, for which the market
supply lacks knowledge on biodiversity). NbS-efficiency strongly depends on
the soil, local species, local climate;



Promote interdisciplinary and cross-sectorality in research, political work
and also education in order to offer applicable and cost-efficient solutions,
and also combining the strengths of both political and scientific worlds.

5.5

Robust monitoring of the performance and assessment
of the impact of deployed NbS

The dialogue on this topic runs in parallel with the activities of the Task Force Task
Force II: NbS Impact Evaluation Framework (version 2.0), which brings together the
H2020 NbS demonstrator projects in order to build a coherent and integrated NbS
impact assessment framework. In the context of the 1st ThinkNature Brainstorming
forum, one session was dedicated to the “Innovative methodologies for continuous
monitoring and support of the evaluation of nature based-solutions” and
specifically on the latest technical and scientific advances in analysing the
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performance of NbS in urban areas across scales using Earth Observation (EO) and
in-situ state-of-the-art techniques. The three main conclusions drawn from this
session are the following:


Earth Observation provides significant advantages for long-term monitoring
of NbS deployment and quantitative information across spatial scales;



The European Copernicus missions, deliver improved data quality,
extended coverage and the frequent observations, capable of supporting
the assessment of NbS environmental impact;



Ground-based state-of-the-art systems, such as the Eddy Covariance, can
be complementarily used to support NbS indicators development and to
evaluate modelling of NbS performance;

Finally, A forward plan for the dialogue on sustainable urbanization in cities will be
implemented as described in Deliverable 4.2. through a series of webinars and
discussion forums through the ThinkNature Platform.
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