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1 ABSTRACT

Today's relation between humans and nature is aigwdill rooted in the enlightenment philosophy,tbe
“age of reason”, asserting that nature exists totdyeed and submitted to the needs and wants of
humans(Wallace et. al. 1996). This premise showantsconcern for social, cultural or economic
consequences, let alone care for the survival efplanet. Accelerating adverse effects of climdtange

and rapid decline of biodiversity demonstrate thig exploitation principle of nature by humans basere
limitations (Folkard-Tapp H et.al. 2021). Facingstlundeniable evidence, science and technology are
envisaging alternative approaches, such as applyatgre-Based Solutions (NBS) to benefit people and
nature conjointly(British Ecological Society 202This raises the issue whether NBS would be capatble
moving away from the antagonism between naturerromdy understood as the physical world of plants,
animals and inorganic matter- and the human-madé&cegment and its uses, and instead to conceive
humans and their actions as an integral part afreat

The paper attempts to explore this question froenpierspective of physical planning of cities andttgies

by identifying the various and possibly contradigtacharacteristics of NBS and their interventions
(Sowinska-Swierkosk et al. 2022) and to discusstdreand how NBS may differ from previous measures
to protect the environment and to combat advergectsf of climate change (Stavroula Melanidis et al.
2022).To this end, the paper reflects on academiibeatations on the meaning (Osaka et.al. 2015) and
purpose (Kiss et.al. 2019) of NBS and their siteesfic, comprehensive, integrated and preferably co
beneficial effects at multiple spatial scales(Joinst.al. 2022).It aims is to review how NBS cuthen
contribute to the protection of nature and biodsitgrby reversing ecosystem degradation, and hew #ne
applied to achieve a more sustainable and liveadile environment. Finally it identifies changeseded for
the current fragmented planning system to become M@S-friendly, and to prevent further inequatitie
(Herrmann-Pillath C 2022).

The evidence-base of the paper relies on freelyladka references on the internet in solidarity hwit
academics and professionals who are willing toestizgir knowledge and experiences widely.
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2 CLIMATE CRISISAND UN SUSTAINABLE DEVELOPMENT GOALS

The World Meteorological Organisation forecasts8809probability that in the next five years the heat
record reached in 2016 will be surpassed drivethbynatural phenomenon of El Nifio (WMO 2022). This
situation will cause global temperatures to rigeraating intense rains and droughts in some astaatin
America, Africa and South Asia, with global effe@ad increasing the temperature of the oceans. The
organisation also warns that the average annugdeature on the earth's surface could rise trathgibg
more than 1.5 degrees Celsius compared to thengusstrial era, which is what the Paris AgreemenPC®
seeks to avoid. At COP27 researchers explainedaadast that global warming is set to break the k&
Celsius limit for the first time before 2027 (Mc@12023). In 2022, the Intergovernmental Panel hmate
Change provided a summary for policy makers on @@nChange and its impacts, adaptability and
vulnerability (IPCC 2022).

The impact of climate change on cities will be fatable in all aspects, making it imperative to feine the
Sustainable Development Goals (SDGs) proposed &y2080 United Nations Agenda and adopted in
2015(UN DESA 2015).Relevant specifically to plargiand design are SDG 11, Sustainable Cities and
Communities, SDG 13 Climate Action and SDG 15 lofe Land. Interrelated and strongly linked to the
political dimension, these goals have been traregpivdo national, regional and local actions, d@lbéan ad

hoc nature with irregular compliance. At its 7tlssien in March 2023, The Regional Forum on Suskédéna
Development for the Economic Commission for Eurggggon focused on “Ensuring the implementation of
the 2030 Agenda for sustainable development irEDE Region in times of multiple crises” and orgedis
peer learning round tables (UNECE 2023).

REAL CORP 2023 Proceedings/Tagungsband ISBN 978-3-9504945-2-5. Editors: M. SCHRENK, V.ROPOVICH, P. ZEILE, @
18-20 September 2023 — https://www.corp.at P. ELISEI, C.BEYER, J. RYSER, H. R. KAUFMANN - Ljljana, Slovenia



Nature Based Solutions: More than Just Greeningity®

Scientific evidence on the acceleration of globatrming(IPCC 2007) demands urgent action to couctera
its effects on the environment, human welfare amtidn activity in general. Policies, measures arnidrz
that address the challenges of climate change aldinspecific cross-cutting area of action, whose
implementation should be promoted by all levelg@iernment in the interests of sustainability & fitanet

as well as human life, fauna and flora. Local gowsgnts are responsible for the direct managemethesé
measures in their respective jurisdictions.

From a technical point of view, reducing the adeeeffects of climate change on the territory imgplie
alternative measures that are easy to implementremctain. SDGs and NBS are applied at differeatesg
globally, at regional, city and neighbourhood lew#wn to local everyday urban life, relevant toGDB
Good Health and Wellbeing, SDG 8 Decent Work andnémic Growth, and SDG 12 Responsible
Consumption and Production. In this context, thecepts of sustainability and more specifically @&%Nare
used extensively by those involved in the builtissnment.

3 VISIONSOF NBS: TOWARDSA DEFINITION

NBS are one of the most recent approaches to cogibatl warming, focused on increasing urban
resilience by harnessing the ecosystem serviceatafal capital. NBS differ from the traditionalprpaches

to biodiversity conservation and management prochetace the 1970s in that their implementation must
apply jointly to biodiversity and people(Folkardgaet.al. 2021).NBS can be construed as one amang m
other methods of contributing to more sustainabitlesc However, the concrete manifestations of
sustainability and NBS are not easy to grasp,|teteato measure, not least because their effeckhaw to
achieve them do not necessarily share commonhedgréteria.

Scientific evidence has confirmed the role of raturabitats and its preservation and restoratian fo
territorial sustainability in all its dimensions:

e environmental — improving ecosystem functioningr@asing biodiversity, reducing greenhouse gas
concentrations, facilitating carbon storage, mifiga flooding, protecting coasts from rising sea
levels and hillsides from landslides, reducing arhaat islands, providing clean air;

* economic — generating green jobs, producing businesnefits, encouraging circular and
regenerative economies;

e social — improving human well-being in all aspeetspecially health and food security.

Although the benefits of NBS in either the shortarg term have not been fully quantified, thefieets are
nevertheless undeniable (British Ecological Sock&g1). Given the many stated positive effects BENN
biodiversity and the quality of human life, theseuwas adopted by the United Nations in 2005 when i
launched the Millennium Ecosystem Assessment prégeanalyse the state of the planet's ecosystems.
2013, the International Union for Conservation dcitide (IUCN) coined a first definition of the NBS:
"actions to protect, manage and address the remshissciety in an effective and adaptive mannerjevh
simultaneously providing benefits for human weliAgeand biodiversity"(IUCN 2022).

This vision was adopted and expanded by the Euro@esnmission in 2015, when considering NBS as a
planning and urban design tool to re-naturaliseofean cities. In 2019 and during the UN Climateidxct
Summit, the European Commission promoted the usdB& and adopted the European Green Deal, which
favours their inclusion in a wide range of poli¢esropean Commission 2021a). In the same veinEthe
Biodiversity Strategy 2030, adopted in 2020, prasothe integration of NBS in urban planning, public
spaces, urban infrastructure and the design ofdingds and their environment(European Commission
2021b). The launch of specific programmes and ptsjen the subject has been fruitful: Urban Green U
Clearing House, Clever Cities, Connecting NaturgiCENet, Grow Green, Nature 4Cities, Naturvation,
Regreen, etc. These initiatives gave rise to resgmmf all kinds, understood as a complement -anot
substitute - for other measures aimed at mitigativegeffects of climate change. Given their potdnthe
NBS have been integrated into the agenda of potiaikers at different executive levels(Rey Melladalet
2021).NBS are also considered able to offer a itianspath in realistic, incremental steps towaeds
sustainable economy (Maes et.al. 2015).
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4 NBSIN PRACTICE: SCOPE AND EXPERIENCES

The numerous NBS experiences in the regions, citremicipalities and neighbourhoods which have @pte
for their implementation demonstrate their potdritameet the objectives for which they were intesd
while confirming the possibility of their incorpdian into urban and territorial policies. Empiriaalidence
makes it possible to classify concrete NBS projécts two generic types according to their teriabr
coverage -regional and urban - regardless of tlesystems on which they operate: soil, water and
vegetation. In both cases, their declared aim isetult in socio-economic effects in favour of looa
broader communities while fostering biodiversity.

In terms of technical measures NBS focus on imm@wthe impact of the built environment on climate
change or, conversely, on how the built environmeant be adapted to climate change or mitigate it.
Concrete-technical implementations of NBS are appid the environment at regional level on the losned
(landscape, agriculture, resource extraction, bmdity, ecosystem services, etc) and to the built
environment on the other hand (cities, transpamatietworks, infrastructure, neighbourhoods, irdiiail
buildings and their uses, etc). NBS are also tligesti of a more tactical discussion, exploring he&S
distinguish themselves from other interventionpreserve nature and whether they have a specdimch
purpose. For example, the UK House of Lords SciemeceTechnology Committee explored the use of NBS
to reduce carbon emissions and sequestering caolards zero greenhouse gas emissions and concluded
that NBS could play an essential role in compengatesidual emissions where total elimination wadogd
impossible to achieve within the targeted timefrdfeuse of Lords, 2021-22).

4.1 Regional scale

Regional-scale NBS actions are strategic in nancktheir implementation is linked to the conditianf the
territory when seeking resilience to storms andrieive weather. They tend to be focused on spés#ies,
such as: erosion protection - combining afforesta(iThrop et.al. 2023), reforestation (Webster,3)Gihd
conservation of natural forests in watershedsgstoration of herbaceous and shrub vegetation apes]
inland flood protection - through reforestationhefadwater watersheds, regeneration of watershéstteaf

by forest clearing, regeneration of river banksrémluce flood damage or maintenance of wetlands
(Thorslund et al. 2017); protection against coaktedards and sea level rise- through the consbruatf
natural (Doelle et al. 2021) or artificial (Morales al. 2021)reefs to stabilise coastlines; or guidn of
natural resources in hot, dry regions - througlofagestry systems that combine trees, livestocksggs and
crops to reduce erosion, prevent fires and increaiséertility (Seddon, 2020).

Overall, the impacts of NBS on ecosystems and #ggonal and/or general socio-economic context are
numerous, including diversification of income sasgcincreased food security, community managenfent o
common resources and access to institutional syvidevertheless, at the regional level biodiverisita
prominent objective of NBS while also focusing @ndscape conservation and reinstating nature(WEF,
2022). From the economic perspective, NBS are oftmmn to contradict growth promoted by governance,
although some politicians such as the lIrish Presidéichael Higgins (Leahy, 2023)are contesting the
growth paradigm. However, according to the cona#pNBS economic security and competitiveness are
directly dependent on the sustainable use of Hatesmurces. Maes(2015) proposes specific criteria
focus, guide and evaluate the implementation of N@®&ards producing both wider economic and social
benefits, essentially provision of jobs and lowbzar technology innovations.

4.2 Urban scale

With regard to the urban scale, as the urban fabmssentially an anthropic space, the generakctigs of
NBS are convergent: integrating nature into thg ag a mechanism of conserving biodiversity, reinda

the climate and promoting socio-economic activitidBS adopt different approaches depending on space
specificities and scale of intervention: citiesighd®ourhoods, buildings. Generally, interventioms af a
one-off nature, but they may be grouped into syatemproposals: eco-districts and green blue
infrastructures. Pineda-Pinto et.al. (2020) carned a literature review on the potential of NBSdeliver
ecologically just cities, with lessons for urbaramiing. Arup (2014) have produced numerous prajects
pamphlets and articles on their approach to NB&udting lessons for urban designers.

The objectives of these interventions focus on ibErdity and habitat conservation, climate changban
resilience, public health and well-being, and ttiteaativeness of the built environment. The arefagction
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are varied - forests, parks, gardens, urban woddlarchards, lakes, ponds, drains, wetlands, pdimea
surfaces, rain gardens. The benefits are subdtamtiuced heat island effects and flood risks,rapd air
quality(Mayor of London 2021), carbon dioxide sestuation, reduced energy use, benefits to publidthe
and well-being, access to food, physical activityental health, improved community relations, and
contributions to innovation, economic growth and greation(Kiss et.al. 2019).The latter are aldated to
more general city greening initiatives (Froy et2023).Microclimates are capable of moderating atean
change, due to their contextual characteristich ag local water management, drainage and permeable
surfaces, seasonal shading, riverbank restoratsemegetation of brownfield sites, green corridavbich
cities are increasingly including in their sustéileaplanning strategies (Ayuntamiento de Madrid&01

Applied to specific built environments, NBS tend faxus on technical-material measures. Akin to well
established and practised methods of urban enveatahimprovements (e.g. ARUP undated), they are
resorting to green infrastructure, green roofsegrealls, improved insulation and air tightnes®widings;
tree planting in streets, even creating urban terés reduce heat island effects, as well as magagi
stormwater to prevent flooding of insufficient drage, creating sponge cities, building protectiagainst
rising sea levels, but also extending wetlandsvemadlands to absorb excess water(Thames21, 208@r O
initiatives which could be construed as informal $NBre initiated by inhabitants, such as growinglaat
plants on unclaimed spaces. Most urban experieot®BS tend to be sectoral in nature, with diverse
spatial coverage, leading to varied results. Toeitribution could be greater if they would be uuzd in
comprehensive urban policies to facilitate plannohesign and management processes.

Kabisch et.al.(2022) propose 5 principles for urbature-based solutions capable of contributingsdient
urban futures. In their view NBS (i) require a gysic understanding and need,(ii) benefit both peapid
biodiversity, (iii)contribute to inclusive long tersolutions, (iv) consider context and local coiodis, and
(v)foster communication and learning. However, NB&ly include behaviour change, such as reducing
energy consumption, motorised and air travel andtmensumption among many others which may have
significant effects on urban resilience.

5 CONCEPTUAL RESEARCH: THE LIMITSOF NBS

Based on current, openly available literature onSNBhd their implementation, the deliberations onSNB
seem to divide functionally into two categoriesnciete-technical and conceptual-theoretical. Imgeof
comparative reviews and case studies, researchtigates the various empirical applications of NBfgjr
impacts on the environment and society, as welhag applicability to planning at regional and amb
levels(e.g. Pineda-Pinto et.al. 2020). Scientifisearch on NBS explores conceptual-theoreticalctsoé
NBS including how to define them(e.g. Kiss et.&l12; Hanson et.al. 2020).

In their comprehensive review of research publcetion NBS Hanson et.al. (2020) explored the use an
interpretation of the nature based solution conbgcience. They discuss various definitions aoié that
most empirical studies focus solely on environmiebemefits delivered by NBS. They found few studies
across scientific disciplines which assess socidleconomic benefits as well, despite both benbétag a
central ambition of the NBS concept. They propase t£ore ideas relevant to planners: how to use MBS
the pursuit of sustainable development by handsinogietal challenges and how to seek co-benefits by
including relevant stakeholders. In the NaturvatiRvoject, another international comparison of NR8s
et.al. (2019) map existing experiences and praciit¢ghe use of NBS. Based on 54 NBS interventioris8
cities, their comparative analysis focused on guaece arrangements, public participation, financing
mechanisms, innovation patterns and social impd¢tsir research concentrated on what is enabling NB
implementation. They noted that NBS, usually agblie complex institutional and governance structure
are multi-functional and resort to public-privatellaborative arrangements when addressing susthipab
challenges. Their findings show that municipaliteee playing a key role in financing policy, buattihe
distribution of costs and benefits was encountedagtradictions regarding transparency, accouritgbil
justice and democracy. Discussing the definitioWNBfS, Seddon et.al. (2021) acknowledged the benefit
NBS, but affirmed that NBS are not a substitute fapidly phasing out fossil fuels. Other academic
deliberations are related to resilience (Ruiz-Malg.al. 2022), a concept intrinsically linked timate
change and the role of NBS. More specifically, Batral. (2022) explored the co-benefits NBS coulshte
when making schools resilient to climate changesiotp and saw potential in upscaling this approadity
level.
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Other researchers are more skeptical about thasndrNBS. Stavroula Melanidis et al. (2022) disamds
the competing languages of NBS. Based on contdbstio the 2019 UN Climate Action summit and the
2019 UN Climate Change Conference (COP 25) thelysed the narratives connected with proposals for
and against NBS and found two opposing standpoMBS as a powerful multifunctional instrument to
leverage the power of nature; or as dangerousadigin perpetuating the unsustainable, unjust statio.
Others also adopt a critical, even politicised dpmint towards NBS. Marsh & Swyndgebouw (2002) see
NBS as socially divisive and inequitable, thus @ed of political redress with focus on the mostrisdepl
parts of society when implementing them. Hansaal.§2020) consider NBS possibly as a buzzworalgol
delivering environmental benefits, without the eotpe economic and social benefits incorporatechen t
NBS concept, instead of being a pathway to broaddrdeeper development. Kotsila et.al. (2020)cts#i
NBS as resting on assumptions from positivist sz@eproviding space for neo-liberalisation processfes
nature. They reckon that urban nature can serveoetic elite players at the expense of widespreathso
ecological benefits. Conversely they see the piisgilbf NBS laying the ground for open participago
spaces beyond controlled stewardship of nature avkeh mediated interactions with it. Other researgh
position themselves in between those stances whbatidg the value and limits of NBS (Seddon et.al
2020).

Based on the comprehensive surveys of NBS sciem@fearch, the following key problematic aspeéts o
NBS seem to emerge:

« Definition: There is a lack of a single definitiohNBS that determines the conditions to singlerthe
out from other approaches. Despite institutionempts to define NBS, there is no agreement on a
single definition. The current diversity of defipits fails to define a specific profile that catages
a wide range of NBS actions and can respond teréift objectives and this may be attributable to
internal contradictions of the concept of NBS.

e Scope: The use of NBS is applied to a broad ditseasiinterventions. Most of the empirical studies
point to the environmental benefits that NBS preyidhile there are few studies that also evaluate
their social and economic benefits, despite beiogrdaral ambition of the NBS concept (Hanson et
al, 2020). Some studies highlight the role of NBSrésilience linked to climate change (Ruiz-
Mallen et al. 2022), its application in specificildings, as well as in the urban environment more
generally (Baro et al., 2022). The most relevamitioutions of NBS to the urban environment are
the ones aimed at reducing the effects of climhagnge and at increasing the quality of life in jpubl
spaces.

< Evaluation: Evaluating the results of NBS in praetencounters many obstacles. A difficulty lies in
the lack of appropriate indicators and metricsgseas biophysical, ecological, and socioeconomic
effectiveness, which inhibits the creation of ampi@te frameworks to estimate the scope of the
benefits and long-term monetisation of NBS(Seddoal,€2020).This may be due, inter alia, to the
coexistence of numerous interacting and contextiipefactors that vary over time, besides
depending on the standpoints and needs of thosévau

e Financing: This is one of the main obstacles to ithplementation and monitoring of NBS.
Regardless of the origin of investments - publiqovate agencies, bilateral or multilateral funds,
national or international the focus on the econognavth model and the need to obtain short-term
benefits tend to reduce the option to implement NB&acerbated by the context of budgetary
restrictions. The management of NBS projects, basedoordination between different levels of
government and stakeholders is difficult to organend can even contradict other projects.
Overcoming these challenges requires strong itistits, well-established planning and stable
available structures (Seddon et al. 2020).

« Collateral effects. Although there is consensus WS do not replace measures to restrict the use
of fossil fuels, nor that they should distract frélhe need to protect a wide range of ecosystems
(Seddon et al, 2020), some authors understandsheofuNBS as a multifunctional instrument to
harness the power of nature, or as a distractigetpetuate the unsustainable and unfair status quo
(Melanidis, et al. 2022). Others see NBS as sgcdillisive and inequitable, necessitating political
redress with a focus on the most disadvantaged padociety when implementing them (Marsh &
Swyngebouw, 2002). Others view NBS as a buzzwoed tmly offers environmental benefits,
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without the expected economic and social benefitd tead to broader and deeper development
(Hanson et.al. 2020). Others point out that exgessise of tree planting is an easy measure to
implement for which there are no scientific crigeto link its benefits to specific ecosystems and
human contexts, and which could eventually amoarigteen gentrification". More radical views
criticise NBS for relying on assumptions of posgtvscience that provide space for processes of
neo-liberalisation of nature and serving elite ernit actors at the expense of widespread socio-
ecological benefits, rather than to see NBS as ssibility to lay the foundations for open
participatory spaces beyond controlled stewardsifipnature or market-mediated interactions
(Kotsila et al. 2020). There is also concern altbatoccurrence of adverse social consequences of
implementing NBS without the consent of the comrmasiinvolved (Seddon et al. 2020).

6Reducing Uncertainties

Even though the multifunctionality of NBS is reciggd, scientific analysis indicates the presence of
important conceptual and technical barriers thastnfoe eliminated. The concepts and practices of NBS
developed over the last decades have been numencigjing the multifunctionality of NBS. However,
despite the benefits NBS bring, their adoptioraisffom widespread, possibly due to uncertaintyuadldat

is meant by NBS and their scope.

With respect to cost-effectiveness, there is sovigeace that the benefits of NBS can outweigh th&tcof
their implementation and maintenance in a variétyomtexts and that they may be more cost-effedtias
engineering alternatives(World Bank, 2019). Newashs, lack of funding for NBS which often requoag
term commitment, is a major obstacle to their impdatation and follow-up, especially during severe
budgetary constraints.

The issues that encourage uncertainty can be susadan three generic themes:
< the challenges of measuring the effectiveness & NBrelation to other alternatives;
« the difficulties in assessing costs and benefiagtiiracting public and private investment; and
» the institutional barriers that limit the incorptoa of NBS into territorial policies.

IUCN adopted a Global Standard in 2020 to reduesdhuncertainties. Aimed at national, municipal and
local governments, planners, companies, donom@ndial institutions and NGOs working on issueslobgl
concern, The Global Standard consists of 8 crit@nih 28 indicators valid for both small-scale inggttions
and large-scale actions, setting out the conditidBS have to meet to perform their tasks(IUCN, 2022
These criteria give considerable weight to soai@ governance aspects when assuming the risksdhbat
result from the outcomes of NBS implementation ocosgstem processes. The criteria propose the finigpw
principles:

« criterion 1: NBS are to respond effectively to amremore societal challenge(s), identified as a
priority for directly affected societies, supportegtransparent and inclusive consultation processe

e criterion 2: The design of NBS will be adapted lte tomplexity and uncertainty of the context in
which they are implemented, taking into account Hiephysical or geographical perspective,
economic systems, regulatory frameworks, cultueskpectives, synergies between sectors, and the
identification and management of the risks involved

« criterion 3: NBS should produce a net gain in teaikiodiversity and ecosystem integrity, ensuring
their protection, functional integrity and connegttyi in the long term.

» criterion 4: NBS must be economically viable, botlthe design phase and during implementation,
distributing costs and benefits equitably in thersland long term.

< criterion 5: NBS are based on inclusive, transpaamad empowering governance processes, which
delineate responsibilities and legitimise the stof burdens and benefits arising from the process
in accordance with existing legal and regulatoigvgions.

» criterion 6: NBS should strike an equitable balabetveen the achievement of their objectives, the
benefits obtained and the necessary financial sMaased on credible assessments, transparency of
information and stakeholder agreements.
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» criterion 7: NBS are adaptively managed in respaasencertainty in ecosystem functioning, using
data provided by continuous monitoring and peri@disessment.

» criterion 8: NBS are sustainable actions and aegmated into an appropriate jurisdictional context
taking into account existing sectoral and natigralicy frameworks, strategic communication and
promotion of their use.

The application of these criteria is expected talgwoth the actions of the institutional and goegice
bodies in charge of leading the implementation @sses of NBS in their respective territorial juiétdns,
as well as the technical process involved in theigteof these initiatives. Likewise, the criteriffeo a
reference framework for private initiatives thatdeegks NBS projects in rural territories and urbpacss.
The role of urban and regional planning could @agetermining role, but for this the NBS concepuido
have to undergo two structural changes: adoptiagntimto comprehensive urban policies that facditiieir
implementation and including them as a specificatitnen drafting further planning instruments.

6 NBS, PLANNING AND GOVERNANCE

What use can planning and planners make of theziggion on research on the current state of NB&ms
of their practical implementation in regions antlesi and at conceptual level to rebalance the stesy
combat climate change and make cities more susiaiha

The analysis of existing NBS experiences reveas$ thost of them are punctual and sectoral in nature
applied to very diverse spatial coverage, producingven results, but are scarcely included in ticdil
planning instruments. Instead, NBS tend to be impleted through ad hoc modalities, without anchoring
them in the current regulatory structures, althotigé could also favour their development and atzoege
over time and warrant their eventual inclusion hie monitoring and evaluation mechanisms of planning
instruments.

The absence of a convergent definition of NBS maplaén their slow take-up in plan making and
regulations. Conversely, the diffuse meaning of N8 provide planners with an opportunity to intetp
them to their own advantage. The argument that MESjust another term to describe measures already
incorporated in development plans and planninglatigms to protect the environment and mitigatenalie
change may provide incentives to refine and inreeaisting planning instruments.

It has to be kept in mind that measures to safegaad improve the environment have long been fdart o
planning, thus NBS would essentially be an add#tionstrument, preferably in synergy with existioiges.
The special characteristics of NBS demand the @&mloif a comprehensive vision including their veati
and horizontal relationships between disciplined sectors, their funding conditions and their is@a of
community participation, which require the involvemt of specialists in the design of proposals, e &5

in decision-making. Like any other aspect of spailanning, the adoption and scope of an active NBS
policy would depend on the priorities given toytthe political, economic and social context.

Assuming the potential of NBS in relation to climathange and quality of life, and given that plaakimg
and project design are the key functions of plagntheir adaptation into planning instruments resglia
transposition of the concept into practice. Fos,tlthe role of academic research is essentiafjentifying
and assessing the environmental, social and econoemniefits, as well as the adverse effects andlpess
contradictions associated with NBS. Such a reseeffdnt is directly dependent on adequate fundimg t
advance this subject.

Planning instruments have their own mechanismsasfitoring and evaluating their long-term performanc
Experiments with NBS at regional, city and neighthmwd levels could provide lessons for planners to
incorporate findings into their approach to sitedfic conditions and to adjust planning instrunsent
accordingly.

Insights into the financing and funding of NBS implentation may lead to new ways of assessing
environmental protection measures and their efimyan relation to other planning objectives, intmalar
those aimed at improving living conditions and ¢ee&nvironmental and social equity. In the longem,
including the necessary public funding for NBS @asi in the budgets of plans could foster the cenfig@ of
private investors.
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A remarkable aspect of the NBS concept is the giohu of public participation in the design process,
resource open to multiple competences but scaiogljemented. Incorporating NBS in planning would
provide a valuable opportunity to reach out towagdsater interdisciplinarity and more genuine publi
engagement from the conception of an interventoitst completion, thus NBS could become a trigder o
much needed transformation of planning to becotrferficoping with the challenges of the 21st centur

7 BY WAY OF CONCLUSION

As an outcome of this discussion, there are reasoassume that, even with high costs and impleatient
difficulties, NBS can contribute positively to tHight against adverse climate change and enharee th
sustainability of cities and regional ecosystem&SNalone will not be able to overcome the lack of
connection between a comprehensive application &S Nat regional level and fragmented NBS
implementations at city and often only at buildlagels without being linked to a cohesive integigtelicy

for sustainable development and climate emergencprporation of NBS into existing planning measure
to protect and enhance the environment may proaie@pportunity to improve the current fragmented
planning system, subjected to multiple, uncoordidatpossibly contradictory policies and governance
modes to become more effective in contributing tstainable development while preventing further
inequalities.
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