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Abstract: Urban regeneration seeks to improve the quality of the urban environment, to develop new urban
land use, to stimulate social cohesion and economic activity, as well as the protection of urban land and
ecosystems. They follow to provide environmental, social and economic benefits, which complies with
Nature-based Solutions (NbSs). The aim of the paper is to test if the different features of NbSs could be
identified in former post-industrial regeneration projects. For our analysis, we considered 32 projects from
28 post-industrial cities and 11 European countries. For these projects, we perform a content-analysis to
identify how the different key features that define NbSs (Eklipse Challenge’s, human interventions,
processes, social benefits, co-benefits and stakeholder involvement) have been addressed. We use Social
Network Analysis (SNA) in order to investigate the role and influence of the stakeholders within the
network. Our findings show that there is a moderate compatibility between former post-industrial
regeneration projects and the key features of NbSs. However, the past experiences point out that
municipalities and experts are key stakeholders that initiate and support the implementation of the
regeneration projects. Understanding how former post-industrial regeneration projects have worked helps

the development of the effective approaches to promote sustainable solutions, including NbSs.
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1. INTRODUCTION

Sustainable Development  Goal 11-
Sustainability cities and communities recognizes that
“sustainable development cannot be achieved without
significantly transforming the way we built and
manage our urban spaces” (United Nations, 2015).
However, choosing a sustainability-oriented system
to keep human security, well-being, and health and to
consider linkages between nature and society are not
easy tasks (Liu et al., 2015). Attaining sustainability
requires concerted interactive efforts among
scientists, stakeholders and practitioners (Badiu et al.,
2019a; Hossu et al., 2020; McMichael et al., 2003) to
adapt smart solutions in urban settings (Addanki &
Venkataraman, 2017).

Urban regeneration is an obvious process that
seeks to improve the quality of the urban
environment, to develop new urban land use, to
stimulate social cohesion and economic activity, as
well as the protection of urban land and ecosystems
(Bartke et al., 2018). It is often considered the derelict

areas affected by the deindustrialization processes
that needs to be brought back to functionality and
reintegrated into the urban matrix (Ekman, 2004;
Urbancova et al., 2014). These areas can conserve
historical and cultural values that coexist with a series
of environmental disturbances (Kristianova et al.,
2016), like persistent land contamination, abandoned
land and/or buildings, impervious surfaces, and
unaesthetic or unattractive landscapes (Gradinaru et
al., 2015; Sanches & Pellegrino, 2016).

Regeneration of industrial areas requires
significant resources (Filip & Cocean, 2012;
Gavrilidis et al., 2011) and seeks to improve the
economic, social and biophysical conditions of the
derelict areas, by adapting their functionality to
current challenges (Raymond et al., 2017). They can
take the form of commercial or residential areas, but
they are often transformed into green spaces, being
embedded in the green infrastructure functionality of
a city (Kristianova et al., 2016).

In Europe, there are numerous examples of
urban regeneration in post-industrial cities. These are
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the proof of good practices which combine elements of
nature with those architectural ones in order to create a
unique ensemble with various social, economic and
environmental benefits. It was proven that repurposing
a heritage industrial site allows to maintain their
historical values, while adapting to the current societal
needs (Laraia, 2019). To an increasing extent,
solutions “inspired by, supported by or copied from
nature” (European Commission, 2015) are adapted in
the urban regeneration projects to respond to societal
challenges (Fan et al., 2017; Loures, 2015; Nefedov et
al., 2012). According to Raymond et al., (2017), the
consideration of Nature based Solutions (NbSs) into
regeneration projects could be related with urban
regeneration  processes, aesthetic and design
improvement, energy and water resources efficiency,
climate change adaptation and/or the green
infrastructure extension (Artmann et al., 2019; Badiu
et al., 2019b; Csete & Gulyas, 2019; Gavrilidis et al.,
2019; Ioja etal., 2018; Song et al., 2019). Nature-based
Solutions are bringing multiple benefits, enhancing the
ecosystem  services supply, the socio-cultural
conditions (Dong et al., 2017) and cities aesthetic
attractiveness (Laraia, 2019).

To implement  regeneration  projects,
considering NDbSs, multidisciplinary collaboration
and multiple stakeholders engagement of key
stakeholders are required (Delft University &
Wageningen University, 2019) to support more
efficient and sustainable decisions (Reed, 2008), to
facilitate dissemination and transparency (Soma et
al., 2018) and to minimize potential risks (lanos etal.,
2012; Zedan & Miller, 2017). The understanding of
the power and influence of each stakeholder is critical
for the success of a regeneration project. Therefore,
network analysis is a useful tool to investigate
different patterns in the collaboration network, which
might supply critical information to analyse how
specific collaborative efforts progress (Berardo,
2014), such it is the case of the projects and
programmes that envisage Nature-based Solutions.

In former urban regeneration projects, there is
a high diversity regarding the level of human
intervention, the nature of the underlying processes
and the consideration of co-benefits and stakeholders’
involvement. Nevertheless, there is a lack of
knowledge regarding that way in which former
regeneration projects consider and implement NbSs
principles. Furthermore, the connections established
between the stakeholders require more details in order
to understand how the collaboration relationships
influence this type of projects.

The aim of the paper is to test if the different
features of Nature-based Solutions could be identified
in former urban regeneration projects. Considering 32

European urban regeneration projects, we envisage
the following specific objectives: (a) to identify how
different key features that define NbSs (Eklipse
Challenge, human interventions, processes, social
benefits, co-benefits and stakeholder’s involvement)
have been addressed and (2) to identify the specific
patterns of the collaboration relationships established
between the different stakeholders involved in the
analysed projects.

2. METHODS
2.1. Background data

Using Landazine database, “the largest
collection of landscape projects online™ (Zas et al.,
2009), we extracted 32 post-industrial urban
regeneration projects from European cities. For all
selected projects, we consider for analysis: (a) the
surface, to characterize the project's amplitude by
reporting to city surface; (b) the purpose, to identify
the addressed societal challenge and targeted
ecosystem services; (c) the history, that point out the
former industrial activities; (d) the cessation moment,
that marks the moment when the industrial site stops
to be active; (e) the mention regarding abandonment,
to emphasize the disconnection on the city structure
and function; (f) the current land use, to show the
result of regeneration work; (g) the relevant
stakeholders (i.e. SMEs, educational and research
institutions, administrative institutions, etc.); (h) the
degree of assimilation with NbSs, considering human
interventions, processes, social benefits, co-benefits
and stakeholder involvement. Using OSM (Open
Street Map) and processed in ArcGIS Pro version 2.4,
we extract details about morphological features of the
projects and cities. Demographic and economic data
has been considered, using EUROSTAT database
(Eurostat, 2019).

To assess the level of similarity between the
measures promoted in post-industrial regeneration
project and NbSs, we have used the binary content
analysis (0 - absence, 1 - presence) to test the
consideration of the following NbSs features after
(Raymond et al., 2017): 1) addressed societal
challenge (considering EKklipse categories); 2) the
level of human intervention (grey infrastructure OR
green/blue infrastructures), 3) the nature of the
underlying processes (anthropogenic or natural); and
4) the co-benefits.

2.2. Network analysis

In order to create the collaboration matrix, we
used extracted data about stakeholders for each
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project. We standardized each stakeholder’s name in
order to avoid overlapping. Further, we classified the
stakeholders in leaders and partners, considering also
the following categories as attributes: 1) public
institutions, 2) research and education institutions, 3)
small and medium enterprises, 4) experts and 5)
NGOs. We performed the network analyses using
UCINET software (Borgatti et al., 1996).

To evaluate the role and influence of the
network stakeholders, we calculated centrality
metrics: degree and eigenvector normalized centrality
(Manolache et al., 2018; Nita et al., 2016). The more
connections a stakeholder (node in the network) has,
the more likely it is to have access to information and
to influence the decisions of others (Zedan & Miller,
2017).

In the context of our study, the degree
centrality measures the level of connections a
stakeholder has at network level, while the
eigenvector values are useful as measures of
centrality (Bonacich, 2007) and in our study shows
the influence of a stakeholder upon other actors
within the network (Rozylowicz et al., 2019).

3. RESULTS
3.1. Project background data

The 32 selected post-industrial regeneration
projects are located in 11 European countries (10 EU
members) from 28 cities (Table 2, Fig. 1). These
projects are related with the interest to convert post-
industrial areas in the cities with different services.
Resulted from three different industrial revolution
(Spielvogel, 2005), post-industrial sites start to be
reconverted during the 1960-1970 period (Jigoria-
Oprea & Ignea, 2014), being an ongoing process. The
case studies are from cities with different size, the
lowest being Carinthia, Austria (4077 inhabitants,
6980 ha city area) and Henin-Beaumont, France
(25901 inhabitants, 2070 ha city area), while the
highest being Berlin (3644826 inhabitants, 89100 ha
city area). The highest surface of the case study
projects is specific for Germany, France and Belgium,
countries that have experimented the most intensive
industrialization (Fig. 1). The smallest post-industrial
sites are from Carinthia, Austria (9 ha, and 0.13 ha
from city area), and the largest Hamburg-
Wilhelmsburg (2718 ha, 3,6% from city area) and
Berlin (2325.51 ha, 2.61 % from city surface). The
highest impact on the city area have the projects from
Genk, Belgium (15.15% from city area), Eindhoven,
Netherland  (11.05%) and  Esch-sur-Alzette,
Luxembourg (10.76%) (Table 2).

3.2. Are there any similarities of post-
industrial regeneration projects with NbSs?

From the total projects analysed, 30 projects
address at least one of the societal challenges listed in
the EKLIPSE report. Most of them address one (15)
and two (15) challenges, the most frequent being the
challenge VI - Urban Regeneration (32 projects). The
challenge IV - Green Space Management (8
projects), | — Climate resilience (5 projects) and Il —
Water Management (5 projects) are registered. The
challenges Il — Coastal Resilience, V — Air Quality,
VII - Participatory Planning and Governance, VIII —
Social Justice and Social Cohesion X — Potential for
Economic Opportunities and Green Jobs have
reported in no project (Table 3). Also, 30 projects
have used a combination of Grey and Green/Blue
infrastructure to create environmental, social and
economic benefits.

The post-industrial regeneration projects tend
to add value to the areas and also to conduct to the
creation of co-benefits for the citizens. The measures
used in these projects are often based on natural
processes (30 projects), meaning that their viability is
sustained by nature without human intervention
assistance in order to be operational.

A percentage of 69% of the analysed case
studies has experienced a cessation activity starting
with 1970 (Table 1). Historical activities that have
shaped these industrial landscapes over the years, it
turned out to be consisting especially in factories
(28%) and mining (25%).

Table 1. Cessation time of industrial activities
Activity cessation No. projects

<1980 5
1981-1990 7
1991-2000 4

> 2001 6

No information available 10

3.3. Stakeholders power and connections

There were recorded 98 different stakeholders
involved in 32 investigated projects (between 2-9
stakeholders per project, with a median of 4).

In most cases, the project leaders are often
represented by the cities’” municipality (20 projects),
especially where areas have been abandoned. In the
rest of 12 projects, the leader is represented by private
entrepreneurs, governmental institutions or NGOs. We
found that governmental institutions and NGOs are
leaders for the complex projects, such as La Tancada
Salt Fields (Spain), where Catalunya Caixa
Foundation, Spanish Minister of Environment, Natural
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Table 1. Post-industrial project features

Country Region City Inhabitants | City area City industrial

(ha) area surface (%)?

Austria Carinthia Eisenstadt-Sankt Margarethen 4077 6980 0.13%

Belgium Flanders Beringen 46346 7830 4.27%

Genk 66227 8790 15.15%

Kortrijk 76735 8000 5.46%

Denmark Nordjylland Aalborg 210316 114400 1.09%

Central Denmark Region | Skanderborg-Laasby 59481 46200 1.21%

Switzerland Eastern Switzerland Glarus Nord - Spinnerei 18418 14700 0.46%
strasse, Ziegelbriicke

Zurich Zurich 415215 8790 1.61%

France Hauts-de-France Henin-Beaumont 25901 2070 3.74%

Hauts-de-France Lille 232440 3480 4.28%

Pays de la Loire Nantes 306694 6520 4.93%

Hauts-de-France Lens 30689 1170 6.03%

Ile de France Paris 2190327 10600 0.44%

Normandie Rouen 110117 2140 5.72%

Germany North Rhine-Westphalia | Elsdorf 21663 6620 0.59%

Berlin Berlin 3644826 89100 2.61%

Baden-Wiirttemberg Dormettingen 4627 2330 0.50%

North Rhine-Westphalia Duisburg 498590 23300 3.68%

North Rhine-Westphalia | Essen 583109 21000 4.32%

Hessen Frankfurt 753056 24800 6.70%

Baden-Wiirttemberg Freiburg im Breisgau 230241 15300 2.71%

Hamburg Hamburg Wilhelmsburg 1841179 75500 3.60%

Italy Piedmont Torino 875698 13000 3.98%

Luxembourg | Luxembourg Esch-sur-Alzette 35382 1430 10.76%

Netherlands North Brabant Eindhoven 231469 8770 11.05%

Utrecht Utrecht 352795 9430 7.68%

Spain Catalunia Amposta 20606 13800 0.68%

Hungary Budapest Budapest 1749734 52500 2.44%

South Transdanubia Pécs 144188 16300 6.91%

Froject's area
lhe

s16one

10 - 50N

1:15 000 QOO

100 790 X

9
¥

Esri, HERE, Garmin, (¢} OpenStreetilap contributors, and the GIS user community:

Figure 1. Post-industrial regeneration projects

1 Open Street Maps - http://overpass-turbo.eu/
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Table 2. Regeneration measures potential to be assimilated with NbSs (0 — absence, 1- presence)

Project Country Eklipse Human intervention Processes Social Co-
challenge  Grey  Green/blu  Anthropogeni  Natura benefit  benefit
S infrast e infrastr. c | S S

adressed r

Old airfield kalbach Germany 1V, VI 0 1 0 1 1 1

frankfurt am main

La tancada salt fields Spain I, VI 0 1 0 1 1 1

Old railway Denmark | 0 1 0 1 1 1

Terra nova Germany Vi 1 0 0 0 1 1

biospherebelt

Play landscape be-mine  Belgium VI, IX 1 1 0 1 1 1

Garden malzfabrik Germany VI 1 0 1 0 1 0

Sudgelande nature Germany VI 0 0 1 1 1

park

Millenary park Hungary 1V, Vi 1 1 1 1 1 1

Shale experience park  Germany I, 1Iv 1 1 1 1 1 1

Parc des iles France 1,1, VI 1 1 1 1 1 1

Landscape park Germany VI 1 1 1 1 1 1

duisburg north

Rhine park Germany VI 1 1 1 1 1

Strijp s Netherlands VI 1 1 0 1 1 1

City square developing Luxembour VI 1 0 1 1 1

g

Zollverein park Germany VI, IX 1 1 0 1 1 1

Zollhallen plaza Germany 111, VI 1 1 1 1 1 1

Genk cmine Belgium VI 1 1 0 1 1 1

Georgswerder energy Germany I, VI 1 1 0 1 1 1

hill

Wuwei Belgium VI, I1X 1 1 1 1 1

Laasby sea park Denmark 1, VI 1 1 0 1 1 1

Haute deule river France 11, VI 1 1 1 1 1 1

banks

Foundries garden France VI 1 1 1 1 1 1

Museum park louvre France IV, Vi 1 1 0 1 1 1

lens

Rosa luxemburg France VI, IX 1 1 1 1 1 1

garden

The rehabilitation of Hungary VI 1 1 1 1 1 1

the zsolnay factory

Presqu ile rollet park France VI 1 1 1 1 1 1

Roman quarry Austria VI 1 1 0 1 1 1

redesign

Lower factory pond Switzerland I, VI 1 1 1 1 1 1

Parco dora Italy 1V, VI 1 1 1 1 1 1

National military  Netherlands 1l, VI 1 1 0 1 1 1

museum, soesterberg

Latvian viaduct Switzerland VI 1 1 0 1 1 1

Mfo park Switzerland VI 0 1 0 1 1 1
TOTAL 27 30 15 30 32 31

Park Administration Delte de I’Ebre and the Institute
of Agricultural Research join together to restore a
degraded ecosystem.

The partners of these post-industrial projects
are urban planners, designers, constructions
companies, experts (architects, designers, planners or
ecologists) and members of local communities. Their
established collaboration through the project’s
implementation allowed to propose and implement
the suitable solutions.

Considering the total number of stakeholders

involved, 59.6% are small and medium enterprises,
more involved in designing and implementation phase
of post-industrial regeneration projects. Public
institutions (19.9%) are represented in all projects,
occupying especially the leader and advisory position.
NGOs (2.9%), research institutes (5.1%) and experts
(12.5%) are the least represented stakeholders, being
considered especially in planning and design phase.
The one-mode stakeholders’ network contains
98 different actors involved in the regeneration
projects implementation. The representation of the
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collaboration network shows that only two groups of
stakeholders have linking roles / abilities (Fig. 2).
When analysing the collaboration ties between
stakeholders, city municipalities (ID = 62) play the
most important role among all the stakeholders, having
the highest degree centrality 0.68 and eigenvector
centrality 0.65 (Fig. 2). Therefore, municipalities
establish important links with diverse groups of
stakeholders, supporting knowledge transfer and new
collaborations. In terms of stakeholders’ importance,
also the experts (ID = 47) play an important role,
recording high values for the centrality metrics
calculated (degree centrality = 0.619, eigenvector =
0.629). Their position within the network show that
experts are considered to be the controllers of the
network. A controller play an important role due to his
extensive knowledge in various areas, access to
information and decision-making power within
projects (Kronenberg et al., 2017).

In the analysed network, several stakeholders
registered a degree and eigenvector centrality above
average (34 stakeholders have a degree centrality
above the average of 0.06 and 50 stakeholders have
eigenvector centrality above the average of 0.1). They
are represented by local communities (e.g. the Bedburg
Community,  Germany, Henin-Carvin  Urban
Agglomeration Community and Lille Metropolitan
Community), state institutions (e.g. Essen City
Council), small and medium enterprises for landscape
engineering, architecture and urban planning (e.g.

® 14

Studio Bruel-Delmar, Venna, Stucky, AGH haut debit,
SORELLI) and last but not least research and education
institutions (e.g. Strijp Park Administration). Having
the values of centrality metrics above average, without
occupying leading positions, these stakeholders can be
considered as innovators since they contribute into
collaborative projects formed between various interest
groups. Therefore, they can ensure a continuous flow
of information within and across the network
boundaries, keeping the network updated and open for
improvement or new sustainable solutions. However,
about 61% of the identified actors presents a lower
importance within the network, having a degree and
eigenvector centrality below average. This could be
explained by the fact that some stakeholders were
involved in the implementation of only one project and
after that they didn’t established new partnerships.

As mentioned before, experts (ID=47) are the
second influential group after municipalities, having
the eigenvector centrality of 0.629 units (Fig. 2).
Given this result, they represent a decisional factor in
initiating projects, comprising various actors from
diverse fields of activity such as: architects,
engineers, planner, designers, and ecologists.
Therefore, through a collaborative participation of the
two groups (municipalities and experts) for the post-
industrial regeneration projects’ implementation, new
collaboration opportunities could be achieved with
various organizations positioned in the central part of
the network.
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Figure 2. Stakeholder’s network by the type of stakeholders
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Even though the network of actors is created
around the municipalities and experts, some isolated
networks illustrate that the model of mutual
collaboration is established between private
organizations predominates (Fig. 2).

4. DISCUSSIONS

The concentration of projects with large
transformed areas in Germany, France and
Netherlands (Fig. 1) is influenced by their economic
power and research investments. Also, the extent of
their historical past in heavy industry is a criterion
that might influence the size of the projects.

The major finding shows that there is a
moderate compatibility between post-industrial
regeneration projects and the key features of NbSs.
We have found many similarities with NbSs,
especially related with green infrastructure
development, social benefits and co-benefits.
However, they cannot be considered NbSs because
high level of human intervention in management
phase of regeneration projects. This is proven to be
critical to have all features of NbSs, no isolated-one
being able to obtain the maximum diversity of
ecological, social and ecological benefits (Raymond
etal, 2017).

By calculating the centrality metrics of the
stakeholders in the analysed network, we highlighted
the most influential and involved actors in
representative urban regeneration projects of post-
industrial areas from Europe. As expected,
municipalities have the highest influence in the
network given the eigenvector centrality results. This
can be explained by the fact that most often they are
the initiators in the regeneration projects. Due to their
statute within cities, municipalities are directly
responsible for the citizen’s well-being and the
sustainability of urban centres. Therefore, the degree
of confidence that they rise among people, due to
their role and attributions as state institution, justifies
the high involvement in such projects.

Furthermore, along with city municipalities,
experts are also very influential stakeholders of the
network. Because of the many connections
established with other important stakeholders
(especially SMEs), they are an inexhaustible source
of information, knowledge and relationships with
different fields of activity. On the other hand,
municipalities can adopt innovative solutions as
regeneration measures (e.g. Natural based Solutions)
while encouraging collective learning through
stakeholder’s involvement (Wamsler, 2017). At local
level, they have the ability to act as decision makers
(controllers), along with individuals (public), who set

the general framework for social and institutional
structures (Kronenberg et al., 2017). The constraining
potential that they show can be an effective method
in promoting NbSs in the current legal framework as
regeneration measure. Thereby, municipalities can
have the power to promote NbSs, taking in
consideration that it is their responsibility to build and
maintain a sustainable urban environment (Li et al.,
2018).

Municipalities, experts and local communities
share their project experience with a large part of the
network stakeholders. This shows that they function
as an information and knowledge disperser
(Rozylowicz et al., 2019). As the degree of centrality
of an actor depends on the number of collaborations
(links) with other network actors (Manolache et al.,
2018), its high values are expected to be recorded for
actors such as municipalities. Thus, when the number
of contributors within a project is low, indirect
beneficiaries of projects (such as the population) must
also be considered in order to ensure collaboration
and information exchange.

The high values of the eigenvector centrality
were recorded by a small group of actors, mainly
represented by municipalities, experts and groups of
local communities. This can be explained by the fact
that NbSs has been increasingly promoted by civil
society through bottom-up initiatives, due to their
benefits for enhancing well-being (European
Commission, 2015). In other words, the use of NbSs
in post-industrial urban regeneration projects starts at
the initiative of local communities that have the
power to influence the priorities within a city,
consolidating them through the decision-making
power of municipalities. The need to integrate NbSs
in this kind of projects appeared along with an
increasing awareness of environmental protection
and environmental impact reduction (Nitd, 2019).
Thus, municipalities have the obligation to meet the
needs of the public, the latter also having a very
important role. Collaboration between experts from
various activity fields (architecture, urbanism,
geography, biology, ecology) alongside diverse
organizations (SMEs, Research and education
institutions, State institutions, NGOs) can maintain a
continuous flow of information around the network.

Despite the important role that they play
(Andersson et al., 2017), this study reveals that a
small number of experts and research institutions
were engaged within the projects. The results shows
that public opinion was neglected too These
deficiencies can put pressure on the implementation
and NbSs acceptability (Giordano et al., 2020),
arising frustration and potential conflicts between
various groups (lanos et al., 2012; Shacham et al.,
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2016). According to Somarakis et al., (2019)
“Everyone who has responsibility in the planning of
the structural, architectural, and technical aspects at
the site where the NbSs is foreseen should take part
in the planning process”. Highlighting such
limitations, new opportunities rise for further studies,
in which the expert’s opinion from various disciplines
and scientific fields alongside with the collaborative
participation of citizens should be thoroughly studied.

5. CONCLUSIONS

Understanding how former post-industrial
regeneration projects have worked, it helps to develop
effective approaches to promote sustainable
solutions, including NbSs. Even if there are only
moderate similarities with NbSs, former post-
industrial regeneration projects offer a significant
input for NbSs implementation in different urban
settings.

Social network approach can play an important
role in terms of building collaboration for promoting
NbSs as regeneration measures. Through this study,
we succeeded to highlight that participative
collaboration between stakeholders from various
fields of activity, which can be a suitable approach in
order to facilitate the use of NbSs on a large scale.
Considering the limited amount of information
available in the literature on this topic, our analysis
may also be an important tool in assessing
stakeholder’s characteristics, given the fact that
network analysis facilitates the identification and
grouping of the proper stakeholders according to their
potential to collaborate with others. By understanding
the role and influence that each stakeholder has
within the network, the present study can help to
identify deficiencies and opportunities that can
facilitate or limit the integration of NbSs in post-
industrial urban landscapes.

Improving collaboration between stakeholders
in a way that goes beyond the basics of common
relationships will allow other actors to have a
strategic position in the network, contributing to an
efficient  dissemination of information and
transparency in the implementation of post-industrial
regeneration projects.

Acknowledgements

This work was supported by Romanian National
Authority for Scientific Research Grant PN-111-P4-1D-
PCE-2016-0635.

REFERENCES

Addanki, S. C., & Venkataraman, H. 2017. Greening the

economy: A review of urban sustainability
measures for developing new cities. Sustainable
Cities and Society, 32, 1-8.
https://doi.org/10.1016/j.scs.2017.03.009.

Andersson, E., Borgstrom, S., & Mcphearson, T. 2017.
Nature-Based Solutions to Climate Change
Adaptation in Urban Areas. In Nature-Based
Solutions to Climate Change Adaptation in Urban
Areas (pp. 51-64). https://doi.org/10.1007/978-3-
319-56091-5.

Artmann, M., Kohler, M., Meinel, G., Gan, J., & 10ja,
I. C. 2019. How smart growth and green
infrastructure can mutually support each other — A
conceptual framework for compact and green cities.
Ecological Indicators, 96(July), 10-22.
https://doi.org/10.1016/j.ecolind.2017.07.001.

Badiu, D. L., Nita, A., Ioji, C. L, & Nita, M. R. 2019%.
Disentangling the connections: A network analysis
of approaches to urban green infrastructure. Urban
Forestry and Urban Greening, 41(March), 211-
220. https://doi.org/10.1016/j.ufug.2019.04.013.

Badiu, D. L., Onose, D. A., Niti, M. R., & Lafortezza, R.
2019b. From “red” to green? A look into the evolution
of green spaces in a post-socialist city. Landscape and
Urban Planning, 187(May), 156-164.
https://doi.org/10.1016/j.landurbplan.2018.07.015.

Bartke, S., Boekhold, A. E., Brils, J., Grimski, D.,
Ferber, U., Gorgon, J., Guérin, V., Makeschin,
F., Maring, L., Nathanail, C. P., Villeneuve, J.,
Zeyer, J., & Schriter-Schlaack, C. 2018. Soil and
land use research in Europe: Lessons learned from
INSPIRATION  bottom-up strategic research
agenda setting. Science of the Total Environment,
622-623, 1408-1416.
https://doi.org/10.1016/j.scitotenv.2017.11.335.

Berardo, R. 2014. Bridging and bonding capital in two-
mode collaboration networks. Policy Studies
Journal, 42(2), 197-225.
https://doi.org/10.1111/psj.12056

Bonacich, P. 2007. Some unique properties of eigenvector
centrality. Social Networks, 29(4), 555-564.
https://doi.org/10.1016/j.socnet.2007.04.002.

Borgatti, S. P., Everett, M. G., & Freeman, L. C. 1996.
UCINET IV: Software for Social Network
Analysis. Harvard, MA: Analytic Technologies, 6.

Csete, A. K., & Gulyas, A. 2019. Investigating the Role
of Green Infrastructure in Sustainable Urban Water
Management, a Case Study in Szeged. Carpathian
Journal of Earth and Environmental Sciences,
14(2), 483-494.
https://doi.org/10.26471/cjees/2019/014/097.

Delft University, & Wageningen University. 2019.
Nature Based Metropolitan Solutions.
DelftWageningenX Course. https://courses.edx.org

Dong, X., Guo, H., & Zeng, S. 2017. Enhancing future
resilience in urban drainage system: Green versus
grey infrastructure. Water Research, 124, 280-289.
https://doi.org/10.1016/j.watres.2017.07.038.

Ekman, E. W. 2004. Strategies for reclaiming urban
postindustrial landscapes. 117.

186



http://hdl.handle.net/1721.1/17683.

European Commission. 2015. Towards an EU Research
and Innovation policy agenda for Nature-Based
Solutions & Re-Naturing Cities (Vol. 2).
https://doi.org/10.2777/765301.

Fan, P., Ouyang, Z., Basnou, C., Pino, J., Park, H., &
Chen, J. 2017. Nature-based solutions for urban
landscapes  under  post-industrialization  and
globalization: Barcelona  versus  Shanghai.
Environmental Research, 156(December 2016), 272—
283. https://doi.org/10.1016/j.envres.2017.03.043.

Filip, S., & Cocean, P. 2012. Urban industrial
brownfields: Constraints and opportunities in
Romania. Carpathian Journal of Earth and

Environmental Sciences, 7(4), 155-164.

Gavrilidis, A. A, loja, C., & Saghin, I. 2011. Urban
Regeneration through Industrial Restructuring of
Brownfields in the Local Economies of Post
Communist Countries . Case Study : Romania. In
47M ISOCARP Congress. Wuhan (China), 1-12.

Gavrilidis, A. A., Nita, M. R., Onose, D. A., Badiu, D.
L., & Nastase, I. I. 2019. Methodological
framework for urban sprawl control through
sustainable planning of urban green infrastructure.
Ecological Indicators, 96, 67-78.
https://doi.org/10.1016/j.ecolind.2017.10.054

Giordano, R., Pluchinotta, I., Pagano, A., Scrieciu, A.,
& Nanu, F. 2020. Enhancing nature-based
solutions  acceptance through stakeholders’
engagement in co-benefits identification and trade-
offs analysis. Science of the Total Environment,
261, 118214,
https://doi.org/10.1016/j.apcath.2019.118214.

Gradinaru, S. R., loja, C. 1., Onose, D. A., Gavrilidis,
A. A, Potru-Stupariu, I, Kienast, F., &
Hersperger, A. M. 2015. Land abandonment as a
precursor of built-up development at the sprawling
periphery of former socialist cities. Ecological
Indicators, 57, 305-313.
https://doi.org/10.1016/j.ecolind.2015.05.009

Hossu, C. A, Ioja, 1. C., Mitincu, C. G., Artmann, M.,
& Hersperger, A. M. 2020. An evaluation of
environmental plans quality: Addressing the
rational and communicative perspectives. Journal
of Environmental Management, 256 (June 2019).
https://doi.org/10.1016/j.jenvman.2019.109984.

lanos, I., Sirodoev, I., & Pascariu, G. 2012. Land-use
conflicts and environmental policies in two post-
socialist urban agglomerations: Bucharest and
chisindu. Carpathian Journal of Earth and
Environmental Sciences, 7(4), 125-136.

Ioja, I. C., Osaci-Costache, G., Breuste, J., Hossu, C. A.,
Gradinaru, S. R., Onose, D. A., Nita, M. R., &
Skokanova, H. 2018. Integrating urban blue and
green areas based on historical evidence. Urban
Forestry and Urban Greening, 34, 217-225.
https://doi.org/10.1016/j.ufug.2018.07.001.

Jigoria-Oprea, L., & Ignea, F. S. 2014. Mapping of
industrial landscape and analysis of wurban
brownfields: Timisoara perspective. Geographica

Timisiensis, XXI11(1), 33-42.

Kristianov, K., Gécova, K., & Putrova, E. 2016. Old
Industrial Sites - Conversion to Parks: Potential of
Bratislava. Procedia Engineering, 161, 1858-1862.
https://doi.org/10.1016/j.proeng.2016.08.709.

Kronenberg, J., Bergier, T., & Maliszewska, K. 2017.
The Challenge of Innovation Diffusion: Nature-
Based Solutions in Poland. In Nature-based
Solutions to Climate Change Adaptation in Urban
Areas, Theory and Practice of Urban Sustainability
Transitions (pp. 291-305).
https://doi.org/10.1007/978-3-319-56091-5_17.

Laraia, M. 2019. The fundamentals of industrial
redevelopment. Beyond Decommissioning, 15-58.
https://doi.org/10.1016/b978-0-08-102790-
5.00002-6.

Li, H., Ng, S. T., & Skitmore, M. 2018. Stakeholder
impact analysis during post-occupancy evaluation
of green buildings — A Chinese context. Building
and Environment, 128 (August 2017), 89-95.
https://doi.org/10.1016/j.buildenv.2017.11.014.

Liu, J., Mooney, H., Hull, V., Davis, S. J., Gaskell, J.,
Hertel, T., Lubchenco, J., Seto, K. C., Gleick, P.,
Kremen, C., & Li, S. 2015. Systems integration for
global  sustainability.  Science,  347(6225).
https://doi.org/10.1126/science.1258832.

Loures, L. 2015. Post-industrial landscapes as drivers for
urban redevelopment: Public versus expert
perspectives towards the benefits and barriers of the
reuse of post-industrial sites in urban areas. Habitat
International, 45(P2), 72-81.
https://doi.org/10.1016/j.habitatint.2014.06.028.

Manolache, S., Nita, A., Ciocanea, C. M., Popescu, V.
D., & Rozylowicz, L. 2018. Power, influence and
structure in Natura 2000 governance networks. A
comparative analysis of two protected areas in
Romania. Journal of Environmental Management,
212, 54-64.
https://doi.org/10.1016/j.jenvman.2018.01.076.

McMichael, A. J., Butler, C. D., & Folke, C. 2003. New
Visions for Addressing Sustainability. Science,
302(5652), 1919-1920.
https://doi.org/10.1126/science.1090001.

Nefedov, V., Petersburg, S., & Engineering, C. 2012. The
Landscape After: approach of Landesgartenschau to

reconstruct  postindustrial territories. Landscape
Architecture and Art, 3 (3), 5-13.
Nita, A. 2019. Empowering impact assessments

knowledge and international research collaboration
- A bibliometric analysis of Environmental Impact
Assessment Review journal. Environmental Impact
Assessment  Review,  78(March), 106283.
https://doi.org/10.1016/j.eiar.2019.106283.

Nita, A., Rozylowicz, L., Manolache, S., Ciocianea, C.
M., Miu, I. V., & Dan Popescu, V. 2016.
Collaboration networks in applied conservation
projects across Europe. PLoS ONE, 11(10),
€0164503.
https://doi.org/10.1371/journal.pone.0164503

Raymond, C. M., Pam, B., Breil, M., Nita, M. R.,

187



Kabisch, N., de Bel, M., Enzi, V., Frantzeskaki,
N., Geneletti, D., Cardinaletti, M., Lovinger, L.,
Basnou, C., Monteiro, A., Robrecht, H., Sgrigna,
G., Munari, L., & Calfapietra, C. 2017. An

Impact Evaluation Framework to Support Planning

and Evaluation of Nature-based Solutions Projects.

In EKLIPSE Expert Working Group report. Centre

for Ecology & Hydrology.

https://doi.org/10.13140/RG.2.2.18682.08643.

M. S. 2008. Stakeholder participation for
environmental management: A literature review.
Biological Conservation, 141(10), 2417-2431.
https://doi.org/10.1016/j.biocon.2008.07.014.
Rozylowicz, L., Nita, A., Manolache, S., Popescu, V. D., &

Hartel, T. 2019. Navigating protected areas networks
for improving diffusion of conservation practices.
Journal of Environmental Management, 230, 413-
421. https://doi.org/10.1016/j.jenvman.2018.09.088.

Sanches, P. M., & Pellegrino, P. R. M. 2016. Greening
potential of derelict and vacant lands in urban areas.
Urban Forestry and Urban Greening, 19(19), 128—
139. https://doi.org/10.1016/j.ufug.2016.07.002.

Shacham, E. C., Walters, G., Janzen, C., & Maginnis,
S. 2016. Nature-based solutions to address global
societal challenges. In Nature-based solutions to
address global societal challenges: Vol. XIII.
IUCN, Gland, Switzerland.
https://doi.org/10.2305/iucn.ch.2016.13.en.

Soma, K., Dijkshoorn-Dekker, M. W. C., & Polman, N.
B. P. 2018. Stakeholder contributions through
transitions ~ towards  urban  sustainability.
Sustainable Cities and Society, 37, 438-450.
https://doi.org/10.1016/j.s¢s.2017.10.003.

Somarakis, G., Stagakis, S., & Chrysoulakis, N. 2019.
Thinknature Nature-Based Solutions Handbook.
ThinkNature project funded by the EU Horizon

Reed,

Received at: 28. 12. 2019

Revised at: 07. 02. 2020

Accepted for publication at: 10. 02. 2020
Published online at: 17. 02. 2020

2020 research and innovation programme. (lssue
730338). https://doi.org/10.26225/ jerv-w202.
Song, Y., Kirkwood, N., Maksimovi¢, C., Zhen, X.,
O’Connor, D., Jin, Y., & Hou, D. 2019. Nature
based solutions for contaminated land remediation
and brownfield redevelopment in cities: A review.
Science of the Total Environment, 663, 568-579.
https://doi.org/10.1016/j.scitotenv.2019.01.347.
Spielvogel, J. J. 2005. The Industrial Revolution and Its

Impact on European Society. In Western
civilization. Volume C, Since 1789: Vol. C (pp.
583-608).

United Nations. 2015. Goal 11: Sustainable cities and
communities - Sustainable Development Goals.
United Nations Development  Programme.
https://www.undp.org/content/undp/en/home/susta
inable-development-goals/goal-11-sustainable-
cities-and-communities.html.

Urbancova, L., Lackova, E., Kvi¢ala, M., Cechékové,
L., Cechak, J., & Stalmachova, B. 2014. Plant
communities on brownfield sites in upper Silesia
(Czech Republic). Carpathian Journal of Earth and
Environmental Sciences, 9(2), 171-177.

Wamsler, C. 2017. Stakeholder involvement in strategic
adaptation planning: Transdisciplinarity and co-
production at stake? Environmental Science and
Policy, 75(June), 148-157.
https://doi.org/10.1016/j.envsci.2017.03.016.

Zas, B., Aljaz, B., Lara, G., Eva, B., & Robert, S. 2009.
Landscape Architecture Platform | Landezine.
Landzine. http://landezine.com/.

Zedan, S., & Miller, W. 2017. Using social network
analysis to identify stakeholders’ influence on
energy efficiency of housing. International Journal
of Engineering Business Management, 9, 1-11.
https://doi.org/10.1177/1847979017712629.

188



	ARE NATURE-BASED SOLUTIONS A NEW APPROACH IN POST-INDUSTRIAL REGENERATION PROJECTS?

