
CONE - Cities of nature: nature-based-solutions in urban living labs
Report on local policy frameworks for NBS and the development of 5 
„model regions”

1

REPORT 
ON LOCAL POLICY FRAMEWORKS 
FOR NBS AND THE DEVELOPMENT 

OF 5 „MODEL REGIONS”



CONE - Cities of nature: nature-based-solutions in urban living labs
Report on local policy frameworks for NBS and the development of 5 
„model regions”

2

Report prepared within the framework of the project: CONE - CITIES OF NATURE: NA-
TURE-BASED-SOLUTIONS IN URBAN LIVING LABS

Project acronym: CONE

Project number: project ID CE0200766

Project Co-Financing Programme:  Interreg CENTRAL EUROPE Programme with co-financing 
from the European Regional Development Found

Project deliverable created under UniSMART- Foundation of Padua University, acting as the 
lead partner of the Cone project
Report owner: Association of Polish Communes Euroregion Baltic (APC ERB)

The project partner 4 APC ERB  is responsible for the content of this report

Study Author: Joanna Cichowska-Drzazga Legal Advisor’s Office
 ul. Mrongowiusza 6/7, 10-537 Olsztyn, Poland

Activity organizational co-authors:

● BURST Non-profit ltd., Németvölgyi út 84, 1124, Budapest (HU),
● Wejherowo Municipality, Plac Jakuba Wejhera 8, 84200, Wejherowo (PL),
● Gdańsk University of Technology, Narutowicza 11/12, 80233 Gdańsk (PL),
● South Bohemian Agency for Support to Innovation, Na Zlaté stoce 1619, 37005, České

Budějovice (CZ),
● City of České Budějovice, Náměstí Přemysla Otakara II 1/1, 37092, České Budějovice 

(CZ),
● Municipality of Poljcane, Bistriška cesta 65, SI-2319, Poljcane (SI),
● Municipality of Jászberény, Lehel vezér tér 18, 5100 Jászberény (HU), 
● Padua Municipality, via Otto febbraio 1848 6, 35122 Padova (IT), 

More information about the project: https://www.interreg-central.eu/projects/cone/



CONE - Cities of nature: nature-based-solutions in urban living labs
Report on local policy frameworks for NBS and the development of 5 
„model regions”

3

TABLE OF CONTENTS

1.         Introductory information regarding the project 4

2.         "eƱnition of b�� anî tēe ıoŜt iıpoŘtant leČal actŜ 

             ŘelatinČ to it at (uŘopean leŽelϟ 7

2.1. How should we understand NBS?     7

2.2. Synergistic concepts and terms related to NBS.   8

2.3. Typologies that help organise policy and delivery   11

2.͓. Practical applications and challenges of the NBS definition 1͓

͒ϟ Main ČuiîelineŜ at tēe (uŘopean leŽel ϳ inîication of 

               tēe ıoŜt iıpoŘtant îocuıentŜ ŘeČaŘîinČ tēe Ŝtuîy ͖͐

͓ϟ          �nalyŜiŜ of tēe fŘaıeſoŘħ at tēe (uŘopean leŽel ͑͏

5. �nalyŜiŜ of national leČal actŜ iîentiƱeî in ͔ countŘieŜ 

              (at nationalϠ local anî ŘeČional leŽelŜ).   24

5.1. Poland        24

5.2. Italy         27

5.3. Slovenia        30

5.4. Hungary        33

5.5. Czech Republic       36

͕ϟ �uııaŘy        ͒͘

͖ϟ �iælioČŘapēy       ͓͑



CONE - Cities of nature: nature-based-solutions in urban living labs
Report on local policy frameworks for NBS and the development of 5 
„model regions”

4

1. Introductory information regarding the project

Due to significant environmental, socio-economic, and human health impacts, Central Europe-
an regions must increase resilience to climate change. According to the conceptual framework of 
the Joint Research Centre (JRC) on resilience, it is defined as the ability to face shocks and last-
ing structural changes in such a way that social welfare is maintained without compromising the 
heritage of future generations (JRC). To achieve this and ensure further urban development and 
adaptation of the local urban environment, CiNE aims to address identified challenges and needs
through local innovation living labs that engage actors from the quadruple helix: public sector, pri-
vate sector, civil society, and academia.

Despite the numerous negative effects of climate change on the environment and peopleЍs health,
climate risk awareness is generally quite low among citizens. To change this, there is a need to tar-
get and actively involve all generations. 

The CiNE project helps city authorities to work better together with citizens to make cities greener.
The partners design and test new participatory and digitally-driven processes that support the ap-
plication of nature-based solutions in five urban pilot areas. [earnings from these urban living labs
are then evaluated and inform a new transnational strategy for the introduction of urban greening 
plans.

The project aims to establish a multidimensional “[iving [ab” to apply nature-based solutions in
local contexts as a cross-sectoral, more digital, and democratic approach to mitigating and adapt-
ing to climate change. The project contributes to increasing resilience to climate change and nat-
ural disasters by implementing tailored measures with a participatory approach and supporting 
integrated climate adaptation policies at the local and regional levels.

The Urban [iving [ab method includes three implementation phases:

1. Joint research and context analysis to confirm identified challenges and recognize needs
and barriers in the local context.

2. Experimental phase, which includes ideation of innovative solutions, their incubation, and
strategy development.

3. Experiments and feedback: testing the implemented solution, collecting feedback, sug-
gestions for improvements, validation, and replication.

There is a strong need to incorporate climate change issues into strategic risk-based planning and
resilience-enhancing measures. Therefore, the innovation lies in a more democratic and data-driv-
en approach that leads to community empowerment and raising awareness regarding climate 
change and potential mitigation and adaptation solutions. ®ithin this framework, even if not tech-
nologically advanced, nature-based solutions can be a valuable and sustainable ally in combina-
tion with a participatory approach.
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The CiNE project will explore how the Urban [iving [ab approach can be scalable and adaptable
in more rural, small, and medium-sized settlements in Europe. The partnership will select co-cre-
ation ϯ participatory design, implementation, and monitoring methods for NBS that are feasible
and affordable in such Central European municipalities. The main focus will be on exploring and
testing specific “living lab” methods that help municipalities design and implement - based on
broader citizen engagement and better data collection, management, and use.

Focusing on three areas of the NBS relating to:
- Rainwater management
- Heat Stress Mitigation actions
- River Basins and Embankments management

Partners must conduct a thorough analysis of the situation before taking action and implementing 
the activities themselves.

The CiNE partners preparing themselves and local stakeholders to implement specific invest-
ments related to testing the adopted optimal NBS solutions, which in turn requires appropriate
background knowledge related to legal and strategic preparation, enabling the planned activities
to be positioned within the relevant legal acts and strategic frameworks.

CONE - Cities of nature: nature-based-solutions in urban 
living labs
Report on local policy frameworks for NBS and the 
development of 5 „model regions”

Page 5

solutions can be a valuable and sustainable ally in combination with a participatory 
approach.

The CONE project will explore how the Urban Living Lab approach can be scalable and 
adaptable in more rural, small, and medium-sized settlements in Europe. The 
partnership will select co-creation / participatory design, implementation, and 
monitoring methods for NBS that are feasible and affordable in such Central European 
municipalities. The main focus will be on exploring and testing specific “living lab” 
methods that help municipalities design and implement - based on broader citizen 
engagement and better data collection, management, and use.

Focusing on three areas of the NBS relating to:
- Rainwater management
- Heat Stress Mitigation actions
- River Basins and Embankments management

Partners must conduct a thorough analysis of the situation before taking action and 
implementing the activities themselves.

The CONE partners preparing themselves and local stakeholders to implement specific 
investments related to testing the adopted optimal NBS solutions, which in turn 
requires appropriate background knowledge related to legal and strategic 
preparation, enabling the planned activities to be positioned within the relevant legal 
acts and strategic frameworks.



CONE - Cities of nature: nature-based-solutions in urban living labs
Report on local policy frameworks for NBS and the development of 5 
„model regions”

6

The above report constitutes an DE[IVERAB[E ͒.1 of the CiNE project under the name: Report on
local policy frameworks on NBS and development of 5 “model regions”

This rapport serve as a Ќreplication planЍ for implementing NbS in Central Europe and raising aware-
ness and knowledge among citizens and decision-makers aim to facilitate the understanding and
application of concepts and guidelines, including legal ones, relating to the implementation of NBS
in Europe, with particular regard to the conditions in Central Europe. It was developed on the basis
of in-depth and detailed analyses of guidelines and strategic and legal frameworks for conducting
activities and implementing investments using NBS, carried out by consortium members under the
leadership of the Association of Municipalities of the Baltic Euroregion.
The above report was prepared in detail on the basis of research conducted in five areas participat-
ing in the Cone project from the Czech Republic, Fungary, Italy, Poland and Slovenia.
It was created as a result of secondary research - desk research, i.e. the compilation, analysis and
processing of data and information from existing sources, and then formulating conclusions based
on them regarding the problem under study. 

The report on case studies concerning strategies and frameworks for nature-based solutions in-
cludes an introduction to the issue, a multidimensional discussion of overarching guidelines, a
summary of both current legislation and dedicated NBS policies for Europe and the case countries,
as well as a description of the specific cases analysed and the local and national specificities in
the project, for subsequent replication and consideration of the guidelines indicated by succes-
sors and entities wishing to start investment activities in the field of NBS and comply with the ex-
isting legal framework.
The report focuses in particular on acts and strategies that relate to methods of improving rainwa-
ter management, heat stress, and rivers and flood defences.

Purpose of the document:
The protocol is an ex ante, process-oriented document that guides municipalities and partners
step by step through the process of understanding the legal and strategic umbrella that must be 
taken into account when testing nature-based solutions (NbS).

Report aims:

• serve as a repeatable guide for cities wishing to initiate similar processes, focusing on the
preparatory and planning phase, prior to physical implementation,

• provide a compendium of access to normative and legal acts focused on NbS
• ensure minimum compliance with legal requirements in Central European and EU coun-

tries,
• support respect for the law by ensuring co-creation, transparency and repeatability.
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2. "eƱnition of b�� anî tēe ıoŜt iıpoŘtant leČal actŜ ŘelatinČ 
to it at (uŘopean leŽelϟ 

2.1. Foſ Ŝēoulî ſe unîeŘŜtanî b��Ϧ

"eƱnitionŜ in tēe (�ϟ The European Commission defines nature-based solutions as “solutions
that are inspired and supported by nature, which are cost-effective, simultaneously provide en-
vironmental, social and economic benefits, and help build resilience. Such solutions bring more,
and more diverse, nature and natural features and processes into cities, landscapes and sea-
scapes through locally adapted, resource-efficient and systemic interventions.” The definition also
emphasises that “nature-based solutions must benefit biodiversity and support the delivery of a
range of ecosystem services.”

"eƱnitionŜ eƄiŜtinČ in tēe liteŘatuŘe. In March 2022, at the fifth United Nations Envi-
ronment Assembly (UNEA-5), the United Nations agreed a resolution on nature-based
solutions, which shows many similarities to the European CommissionЍs definition.
This relates to Resolution No. ͓͗ϯ1͒ “The human right to a clean, healthy and sustainable envi-
ronment,” adopted by the Fuman Rights Council in 2022. Although the resolution does not focus
directly on NBS, it recognises the planetary crises (climate change, pollution, biodiversity loss) and
creates a legal context in which supporting nature-based solutions as a way to address these chal-
lenges is natural.The resolution refers to key challenges facing humanity such as climate change,
pollution and biodiversity loss.

batuŘeϱæaŜeî �olutionŜ (b��)ϡ Although not the main subject of the resolution, NBS are an in-
tegral part of actions linked to implementing the human right to a clean environment. NBS are na-
ture-inspired solutions that deliver ecological, social and economic benefits, helping with climate
adaptation and building resilience.

"eƱnitionŜ eƄiŜtinČ in Polanîϟ batuŘeϱæaŜeî ŜolutionŜ (bæ�)Ϛaresolutionsinspiredandsupported
by nature that are cost-effective while providing environmental, social and economic benefits and
helping to build the resilience of cities and non-urban areas. They use a comprehensive, systemic
process of co-design and co-creation of innovative ideas adapted to local conditions and efficient
in the use of existing resources (definition published in “Nature-supporting solutions in the city ϳ A
guide and inspirations,” City of Poznaĳ).

ronment Assembly (UNEA-5), the United Nations agreed a resolution on nature-based
solutions, which shows many similarities to the European CommissionЍs definition.
This relates to Resolution No. ͓͗ϯ1͒ “The human right to a clean, healthy and sustainable envi-
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creates a legal context in which supporting nature-based solutions as a way to address these chal-
lenges is natural.The resolution refers to key challenges facing humanity such as climate change,
pollution and biodiversity loss.

batuŘeϱæaŜeî �olutionŜ (b��)ϡ Although not the main subject of the resolution, NBS are an in-
tegral part of actions linked to implementing the human right to a clean environment. NBS are na-
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adaptation and building resilience.
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guide and inspirations,” City of Poznaĳ).
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Xey coıponentŜ of tēe îeƱnition

• PuŘpoŜeϚϳ counteracting the negative effects of climate change in the areas of biodiversity,
retention, and the use of blue-green infrastructure.

• InŜpiŘation æy natuŘeϚϳ nature is a direct constituent element of the solution.
• �Řoaî iıpleıentation æeneƱtŜϚϳ environmental, social and economic advantages.
• >inancial ŽiaæilityϚϳ economic efficiency of the solutions.
• �niŽeŘŜal cēaŘacteŘϚϳ a tool applicable in urban and non-urban areas, providing an

alternative to linear city-management approaches.
• (nŘicēıent of fauna anî ƲoŘaϚϳ bringing more nature into cities through well-planned, local

and resource-efficient actions.

®ēat tēe ıainŜtŘeaı îeƱnitionŜ aČŘee onϦ

Across the European Commission (EC), the UN system, IUCN and specialist communities, a clear
centre of gravity has formed.ϚNBS are actions that use living systems and natural processes as the
primary mechanism to solve societal challengesϚ(climate, water, health, hazards),Ϛwhile deliver-
ing net benefits for biodiversityϚandϚmultiple co-benefits (social and economic). The ECЍs formu-
lation stressesϚlocally adapted, resource-efficient, systemicϚinterventions thatϚ“bring more - and
more diverse - nature and natural processes”Ϛinto cities, landscapes and seascapes and explic-
itly requiresϚbiodiversity benefit and ecosystem-service delivery. UNEA-5ϯ5 (the current intergov-
ernmental reference) similarly frames NBS as actions toϚ protect, conserve, restore, sustainably
use and manage natural or modified ecosystems, thus making space for hybridϯurban contexts.
IUCNЍsϚGlobal Standard for NbSϚturns these ideas into eight criteria and 2͗ indicators, widely used
by funders and authorities to check credibility.

2.2. �yneŘČiŜtic conceptŜ anî teŘıŜ Řelateî to b��ϟ

Specialised terms sit under the same umbrella:

• (æ� ϯ (coϱ"��Ϛemphasise adaptation and disaster-risk reductionϢ
• b��Ϛ(Natural Climate Solutions) emphasise mitigationϢ
• @Řeenϯ�lueϱ@Řeen InfŘaŜtŘuctuŘeϚunderline networked urban formϢ
• bb�> ϯ (nČineeŘinČ ſitē batuŘeϚare engineering-led families for floodϯcoastal safety.

In practice they areϚŜuæŜetŜ oŘ aîjacent appŘoacēeŜ whose acceptance as NBS depends onϚæioϱ
îiŽeŘŜity ŜafeČuaŘîŜ anî ıultiϱæeneƱt peŘfoŘıance, not only on their primary objective.

In ŘefeŘence to bæ�  ϱ  batuŘeϱæaŜeî �olutionŜϠ tēe iteıŜ æeloſ ēaŽe a îiŘect ŘelationŜēip to 
bæ�ϟ

• (æ� ϯ (coϱ"��Ϛemphasise adaptation and disaster-risk reductionϢ
• b��Ϛ(Natural Climate Solutions) emphasise mitigationϢ
• @Řeenϯ�lueϱ@Řeen InfŘaŜtŘuctuŘeϚunderline networked urban formϢ
• bb�> ϯ (nČineeŘinČ ſitē batuŘeϚare engineering-led families for floodϯcoastal safety.
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Acro-
nym

Full name Author Definition Brief description / 
relation to NbS

NCS Natural Cli-
mate Solu-
tions

Griscom et al. 
(2017), Proceedings 
of the National 
Academy of Scienc-
es

Actions that protect, 
better manage, and 
restore ecosystems 
in order to reduce 
greenhouse-gas emis-
sions and store car-
bon.

Climate change 
mitigation; a subset 
of NbS.

EbA / EBA Ecosystem-
based Adapta-
tion

IUCN (2017), Eco-
system-based Adap-
tation: A Resource 
Book

The use of ecosys-
tems to help people 
adapt to climate 
change.

Climate adaptation; 
a subset of NbS.

EbM / 
EBM

Ecosystem-
based Mitiga-
tion / Ecosys-
tem-
based Man-
agement

IUCN; IPCC (2017), 
IPCC Special Report 
on Climate Change 
and Land

Protection and resto-
ration of ecosystems 
for carbon sequestra-
tion or integrated re-
source management.

Mitigation or re-
source management 
in the NbS context.

Eco-DRR Ecosystem-
based Disas-
ter Risk Re-
duction

UNDRR (2020), Eco-
system-based Di-
saster Risk Reduc-
tion: Implementing 
Nature-based Solu-
tions

Managing ecosystems 
to reduce disaster 
risk (floods, storms, 
landslides).

Disaster-risk reduc-
tion within NbS.

NBI / NbI Nature-based 
Infrastructure

European Commis-
sion (2020), EU Bio-
diversity Strategy 
for 2030

Integration of natural 
systems with tech-
nical infrastructure 
(e.g., retention, slope 
stabilisation).

Infrastructure that 
supports ecosystem 
functions.

NNBF Natural and 
Nature-Based 
Features

USACE (2020), En-
gineering With Na-
ture

Natural and semi-nat-
ural features used in 
coastal engineering / 
flood protection.

Ecosystem engineer-
ing in NbS practice.
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GI / BGI Green Infra-
structure/ 
Blue-Green 
Infrastructure

European Commis-
sion (2020)

Networks of green 
and blue-green areas 
in cities (green roofs, 
parks, wetlands).

Urban form of NbS.

NN / NbR Nature-based 
Recovery / 
Nature-based 
Restoration

IUCN (2022), Na-
ture-based Solu-
tions for Recovery

Post-disaster recov-
ery; green reconstruc-
tion of the economy.

Restoring ecosystem 
functions; a form of 
NbS.

EbMgt / 
EBMgt

Ecosystem-
based Man-
agement

IUCN (2019), Guide-
lines for Ecosys-
tem-based Manage-
ment

An ecosystem man-
agement strategy; 
a broader approach 
that supports NbS.

Ecosystem manage-
ment; a framework 
for implementing 
NbS.

EBAFOSA Ecosystem-
Based Adapta-
tion for Food 
Security As-
sembly

FAO; UNCCD (2019), 
EBAFOSA: A Frame-
work for Action

A network promot-
ing ecosystem-based 
adaptation in agricul-
ture and food secu-
rity.

Agricultural sector; 
climate adaptation 
within NbS.

SBN / SbN Solutions 
(Based on / 
Inspired by / 
Supported by) 
Nature

Seddon et al. 
(2020), Nature Sus-
tainability

Less frequently 
used synonyms for 
“Nature-based Solu-
tions.”

Synonym of NbS.

NbF / 
NBF

Nature-based 
Finance

EIB (2023), Invest-
ing in Nature-based 
Solutions

Financing mechanisms 
for NbS projects 
(green bonds, carbon 
credits).

Financing the imple-
mentation of NbS.

NbI (fi-
nance)

Nature-based 
Investments

JP Morgan (2025), 
Sustainable Invest-
ment Report

A banking/ESG term 
for investments that 
support NbS projects.

NbS-oriented invest-
ments.

EWN / 
Eco-ENG

Engineering 
With Nature

USACE (2020), En-
gineering With Na-
ture

A concept that com-
bines ecosystem solu-
tions with engineer-
ing.

Integration of engi-
neering and ecosys-
tems within NbS.

LBI Landscape-
based Inter-
ventions

Pauleit et al. 
(2017), Land Use 
Policy

Actions at the land-
scape scale (river 
renaturation, agrofor-
estry).

Landscape inter-
ventions supporting 
ecosystem func-
tions.
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2.3. �ypoloČieŜ tēat ēelp oŘČaniŜe policy anî îeliŽeŘy

There is no single “official” EU typology of NBS, but practice-oriented classifications are well sup-
ported in the literature and EU guidance. Foundational work by EK[IPSE (for the European Com-
mission) and by IUCN shows that NBS can be grouped alongϚfunctional themesϚ(e.g. water, biodi-
versity, urban systems) and alongϚpolicy domainsϚ(climate, biodiversity, water, soil, zero pollution)
to help decision-makers translate objectives into portfolios of measures. EK[IPSE explicitly pres-
ents NBS diversity along axes of ecosystem engineering and spatial scale and recommends the-
matic groupings for planning and evaluation. IUCNЍs Global Standard frames NBS as living-system
actions delivering multi-objective outcomes, which policy domains can then operationalise. The
EEA and EU handbooks further use thematic families such asϚNatural ®ater Retention Measures
(N®RM)ϚandϚSuDSϚwithin water policy, while EU green-infrastructure guidance groups urban blue-
green interventions as a network that often qualifies as NBS when designed for ecosystem function
and biodiversity.ϚϚ

"iŽiŜion I ϴ æy îiıenŜion Э ČeoČŘapēical leŽel (Čloæal Ҍ local)

®ēen analyŜinČ ŘefeŘenceŜ to tēe b�� anî ŜeeħinČ a æaŜiŜ foŘ unîeŘŜtanîinČ tēe Řelateî 
ŜtŘateČic fŘaıeſoŘħŜϠ ſe Ŝēoulî Řely on tēe ƱŘŜt cateČoŘiŜation æaŜeî on îiıenŜion anî Čeoϱ
ČŘapēical cēaŘacteŘϟ

1. InteŘnationalϯ@loæal îiıenŜion
2. (uŘopean îiıenŜion
3. bational îiıenŜion
4. �eČional îiıenŜion
5. [ocal îiıenŜion (ıunicipalϠ uŘæan)

Summary: Classifying NBS by governance level helps map who sets goals (internationalϯEU), who
transposes and funds (nationalϯregional), and who implements and maintains (localϯmunicipal). It
shows how strategies cascade from broad standards into concrete place-based actions and mon-
itoring responsibilities.
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"iŽiŜion II ϴ æy opeŘational tēeıe (ŜuppoŘteî æy (X[IP�(Ϡ ((�Ϡ b®�Mϯ�u"� Čuiîance)

1. ®ateŘ anî ſateŘ ıanaČeıentϟϚRiver and floodplain restoration, N®RM (e.g., wetlands,
riparian buffers, re-meandering), urban SuDS and source-control measures that deliver
hydromorphology, retention, attenuation and water-quality gains under ®FDϯFD planning.
These families are widely documented and standardised at EU level through N®RM guid-
ance and the SuDS Manual.Ϛ

2. �ioîiŽeŘŜity leČiŜlation anî natuŘe ıanaČeıentϟϚ Fabitat restorationϯenhancement,
ecological connectivity, fish passage, invasive control, close-to-nature forestry and peatland
rewettingϴinterventions aligned with Natura 2000 objectives and now with binding targets
under the Nature Restoration Regulation.Ϛ

3. @Řeen anî ælue infŘaŜtŘuctuŘe anî b�� (uŘæan)ϟϚ De-sealing, permeableϯvegetated
streets, rain gardens, street trees, green roofsϯwalls and park water features that function
asϚ blue-green networks. These qualify as NBSϚ when they use living systems to address
defined risks (heat, stormwater, airϯnoise) and deliver biodiversity outcomes, as described
in the EC Green Infrastructure approach and EK[IPSE urban guidance.

Summary: Grouping by themes (water management, biodiversity and nature management, urban
blue-green infrastructure) organizes portfolios into well-documented measure families like N®RMϯ
SuDS, habitat restorationϯconnectivity, and de-sealingϯgreen roofsϯstreets. This makes technical
guidance, performance metrics and co-benefits easier to compare and combine across projects.

"iŽiŜion III ϴ æy policy îoıain (conŜiŜtent ſitē (� ŜtŘateČieŜ anî I��bϯ((� fŘaıinČ)

1. �liıateϟϚ NBS for adaptation and disaster-risk reduction (cooling, droughtϯflood
management, coastal resilience) with mitigation co-benefits (carbon sinks), as highlighted
by the EU Adaptation Strategy and IUCNЍs standard.Ϛ

2. �ioîiŽeŘŜityϟϚMeasures that restore habitats and networks in line with the EU Biodiversity
Strategy and Natura 2000 safeguards (and the Nature Restoration RegulationЍs targets).Ϛ

3. Water.ϚCatchment and urban NBS delivering ®FD status via hydromorphology, pollution
control and retention (RBMPsϯFRMPsϢ N®RMϯSuDS families).Ϛ

4. batuŘal ŘeŜouŘceŜϠ ŘeČeneŘationϠ ŘeŽitaliŜationϠ ƏeŘo pollutionϟϚDe-sealing, soilϯbiomass
reuse, circularity and diffuse-load reduction consistent with the ¾ero Pollution Action Plan
and urban regeneration practice referenced by EK[IPSEϯEEA.
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5. �oil ŜtŘateČy ((aŘtē)ϟϚ Soil health for infiltration, fertility, carbon and erosion control
(agroforestry, hedgerows, wet meadows, peatland rewetting) as promoted in the EU Soil
Strategy and recognised in the IUCNϯEEA NBS framing.Ϛ

Summary: Aligning NBS with domains (climate, biodiversity, water, zero-pollutionϯcircular regen-
eration, soil) links actions directly to EU strategies and regulatory targets, clarifying funding routes
and evaluation criteria. It also supports multi-objective design - e.g., measures that serve adapta-
tion while delivering WFD status gains and biodiversity restoration. 

"iŽiŜion I« ϱ æy ŘeČion type

1. �ŘæanϯMetŘopolitan - Dense settlement, heat islands, stormwater stress, typical NBS Fo-
cus: Green roofs, SuDS, pocket parks

2. �ČŘicultuŘalϯ�uŘal - Intensive land use, soilϯwater retention needs, typical NBS focus:
Fedgerows, agroforestry, re-wetting peatlands

3. >oŘeŜtϯMountain - steep slopes, erosion risk, biodiversity value, typical NBS focus: wood-
land restoration, slope stabilization

4. �iŽeŘ �aŜinϯ>looîplain - high hydrological variability, flood management, typical NBS fo-
cus: Floodplain reconnection, wetland buffers

5. �oaŜtalϯMaŘine - Sea-level rise, erosion, saline intrusion, typical NBS focus: Dune rebuild-
ing, seagrass restoration.

Summary: Context-based grouping matches typical pressures to an indicative “menu” of NBS (e.g.
SuDs in cities, hedgerowsϯagroforestry in farmland, floodplain reconnection in river basins). This
helps practitioners prioritize fit-for-place measures and coordinate the right stakeholders.
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2.4. PŘactical applicationŜ anî cēallenČeŜ of tēe b�� îeƱnition

®ēeŘe îeƱnitionŜ îiŽeŘČeϦ

• Scope of “nature.”ϚUNEA explicitly includesϚmodified ecosystemsϚ(e.g., streets, brownfields),
whereas many early EU texts implied “natural” settings. The practical effect is thatϚurban
SuDS, pocket wetlands, bio-engineered embankmentsϚare unequivocally eligible as
NBSϚifϚthey meet biodiversity and performance tests.

• Biodiversity as a hard criterion vs. soft co-benefit.ϚThe EC and IUCN placeϚbiodiversity gain (or
at least no-net-loss) at the core. Some mitigation-oriented NCS or minimalist “green infra-
structure” usages historically acceptedϚfunctional gainsϚ(coolingϯcarbon) with weak biodi-
versity evidenceϢ these are increasingly screened out unless redesigned with habitat value,
native structure, and monitoring.

• Primary-objective bias and metrics.ϚEbAϯEco-DRR communities lead with risk metrics (re-
turn periods, damage avoided), NCS with carbon accounting, NNBF with safetyϯperformance
standards.Ϛ®ithout a shared verification frame, projects risk being judged byϚincommensura-
teϚcriteria. The IUCN Standard and EEA guidance help harmonise expectations (hydraulic,
water-quality, biodiversity, microclimate, social use).

• Evidence & maintenance.ϚDefinitions are oftenϚsilent on i&M and monitoring. Practice is con-
verging onϚperformance-based approvalϚ(design storms, draw-down times, pollutant-removal
proxies, habitat indices, canopyϯcooling KPIs) andϚbiodiversity-aware maintenanceϚ(mosaicϯ
seasonal regimes), which turns definitions into operational acceptance.

(neŘČy eƯiciency ϱ ēoſ b�� îeliŽeŘ (anî ēoſ to claiı it cŘeîiæly)ϟ

NBS contribute toϚoperationalϚandϚembodiedϚenergy efficiency, although definitions seldom high-
light this explicitly:

• ipeŘational eneŘČy: urban treesϯblue-green corridorsϚreduce cooling demandϚvia shade
and evapotranspirationϢ floodplain reconnection andϚnatural retentionϚlowerϚpumping
energyϚand peak-flow energy in drainageϢ soilϯvegetation pre-treat stormwater, redu-
cingϚtreatment energyϚat plants.

• (ıæoîieî eneŘČy: bio-engineering,Ϛde-sealingϚand reuse of soilsϯbiomass can displace
high-energy materials and heavy civil works.

Claims should useϚ transparent methodsϚ (e.g., k®hϯmφ cooling savingsϢ k®h avoided pumpingϢ
[CA of materials) and remainϚadditional to, not a substitute for, biodiversity outcomes.
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�ēe ıoŜt coııon îeƱnitional ıiŜtaħeŜ

1. �onfuŜinČ ЊenŽiŘonıentalЋ ſitē ЊnatuŘe æaŜeîϟЋϚ Actions that are good for the
environment (e.g., insulation, end-of-pipe scrubbers) areϚnot NBSϚunlessϚliving systemsϚare
the mechanism andϚbiodiversityϚbenefits.

2. @Řeen ŽeneeŘ: single-species tree lines, decorative lawns or plantersϚwithout habitat de-
sign, hydrologic function or monitoringϚdo not meet NBS criteria.

3. Њ�ll �u"� aŘe b��Ћ: drainage features qualifyϚ only ifϚ they are designed and managed
forϚecosystem function and biodiversity, not merely water conveyanceϯstorage.

4. iƯŜetŜ in lieu of local ŜolutionŜ: distant carbonϯbiodiversity offsets with no local co-ben-
efits do not satisfy NBS expectations in urban adaptationϯDRR briefs.

5. bo iЭMϯıonitoŘinČ: projects withoutϚ KPIs, maintenance regimes and monitoring
plansϚtend to underperform and face weak acceptance.

6. �ocial eŗuity oıiŜŜionŜ: ignoring access, safety andϚ co-creationϚ undermine the “solu-
tions for people” dimension now expected in EU programming.

(� leČal ancēoŘŜ ŘeleŽant to tēe îeƱnition anî uŜe of b��

There isϚ no ŜinČle æinîinČ (� leČal îeƱnitionϚ of NBS. Instead, several instruments
collectivelyϚembed what NBS do:

• ®ateŘ >ŘaıeſoŘħ "iŘectiŽe (͑͏͏͏ϯ͕͏ϯ(�): achieving good statusϢ restoration, floodplain
reconnection and natural retention align with its measures.

• >looîŜ "iŘectiŽe (͑͏͏͖ϯ͕͏ϯ(�): encouragesϚnon-structural and nature-basedϚflood-risk
reduction.

• FaæitatŜ Э �iŘîŜ "iŘectiŽeŜϚ(Natura 2000): setϚbiodiversity baselines and safeguardsϚthat
NBS must respect and, ideally, enhance.

Strategic anchors thatϚnameϯpromoteϚNBS or their urban form include:

• (� @Řeen InfŘaŜtŘuctuŘe �oııunicationϚ(CiM(201͒)2͓͘) ϴ first EU policy home for GIϯ
NBS in planning.

• (� �tŘateČy on �îaptation to �liıate �ēanČe (͑͏͑͐)Ϛϴ elevates NBS as priority
measures.

• (� �ioîiŽeŘŜity �tŘateČy foŘ ͑͏͒͏Ϛϴ calls for large-scale restoration, GI investment and
mainstreaming NBS.

Internationally, theϚ UNEA-5ϯ5Ϛ resolution provides the most citedϚ intergovernmental definition,
andϚIUCNЍs Global StandardϚfunctions as theϚde facto verification toolϚfor projects and calls.

15
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PŘactical concluŜionŜ foŘ b�� pŘoČŘaııeŜ anî pŘojectŜ

• TreatϚUNEA-5ϯ5 ѭ ECϚas theϚtwin referenceϚto frame eligibilityϢ then useϚIUCNЍs StandardϚto
structure design briefs, procurement and monitoring.

• MakeϚbiodiversity performanceϚexplicit (targets, indicators, baseline) and pair it withϚsec-
toral KPIsϚ(hydraulic, water-quality, coolingϯenergy, social).

• Anchor legal compliance viaϚ®FD ѭ Floods ѭ FabitatsϯBirds, deliver throughϚGIϯAdapta-
tionϯBiodiversity strategies, and documentϚplan consistency.

• �uantifyϚenergy efficiencyϚas aϚco-benefitϚwith clear methods and do not trade it against
biodiversity.

• Avoid the pitfalls: environment Ѳ natureϢ SuDS Ѳ NBS by defaultϢ offsets Ѳ local resilienceϢ
no monitoringϯi&M.

• In urban settings, agreeϚbespoke cross-sectionsϚ(permeableϯvegetated geometries,
tree-root corridors, inletϯoutlet details) with roadϯutility ownersϢ codifyϚmosaicϯseasonal
maintenanceϢ and secureϚperformance-based acceptance to match NBSЍ living-system
character.

Summary: NBS are framed consistently across the European Commission, UNEA-5 and IUCN as
actions that use living systems and natural processes to address societal challenges (climate, wa-
ter, risk, health), while delivering net biodiversity gains and multiple co-benefitsϢ the IUCN Glob-
al Standard operationalizes this through criteria and indicators used by funders and authorities. 
Compliance with the legal framework requires a thorough, shared understanding of what NBS ac-
tually are — not only among implementers but across all involved groups—because clear basic 
concepts are essential for interpreting subsequent analyses and guidance. This report therefore 
explains what NBS are, what they are based on, why they matter, and shows their growing promi-
nence across contemporary guidelines and programmes. 
This section of the report clarifies adjacent terms (e.g., EbA, Eco-DRR, NCS, GIϯBGI, NNBF) and
positions them as subsets or neighbours to NBS when biodiversity safeguards and multi-bene-
fit performance are met, improving transferability by giving other actors a clear “starting map.” A
broader, well-explained definition is explicitly intended to maximise transferability of results and
help stakeholders understand where to begin. 

There is no single binding EU legal definitionϢ instead, NBS are embedded through a constellation
of instruments and strategies. The paper highlights practical pitfalls (e.g., “environmental” Ѳ “na-
ture-based,” SuDS Ѳ NBS by default, weak biodiversity evidence, neglect of i&Mϯmonitoring) and
recommends using UNEA-5 plus the EC definition to frame eligibility, with the IUCN Standard to
shape design, procurement and verification.

[eaîϱin to tēe neƄt Ŝection ϳ Main (�ϱleŽel @uiîelineŜϡThe raport now turns to the principal 
European anchors for NBS practice: the ®ater Framework Directive, Floods Directive, Fabitats &
Birds Directives (Natura 2000), Nature Restoration Regulation and UN Environment Assembly Res-
olution on Nature-based Solutions as the key references for compliance, funding alignment and
evaluation.
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3. Main ČuiîelineŜ at tēe (uŘopean leŽel ϳ inîication of tēe ıoŜt 
iıpoŘtant îocuıentŜ ŘeČaŘîinČ tēe Ŝtuîy

Below are theϚfive most consequential legal instrumentsϚat European or UN level that shape how
Nature-based Solutions (NBS) are understood, mandated or enabled. Each entry briefly explains
scope, obligations, and why it matters for NBS. The selection balancesϚdefinition, biodiversity safe-
guards, river-basin governance, flood-risk management, and binding restoration targets.

͐)  (� ®ateŘ >ŘaıeſoŘħ "iŘectiŽe ϴϚ"iŘectiŽe ͑͏͏͏ϯ͕͏ϯ(� (®>")

�cope Э oæliČationŜϟϚ The ®FD establishes a basin-scale framework to achieve “good”
ecological and chemical status of surface and ground waters viaϚRiver Basin Management Plans
(RBMPs)Ϛ updated every six years andϚ Programmes of Measures. It requires Member States to
diagnose hydromorphology, water quality, pressures and risks, and to select measures proportion-
ate to objectives.
®ēy it ıatteŘŜ foŘ b��ϟϚThe ®FD is theϚprimary legal homeϚfor catchment NBS: river and floodplain
restoration, reconnection of side channels, removal or modification of barriers, natural water
retention features (wetlands, riparian buffers, re-meandering), and soil-vegetation solutions that
reduce diffuse pollution. Because RBMPs guide public spending and permitting, they are theϚmain
vehicleϚfor NBS portfolios at scale.

͑)  (� >looîŜ "iŘectiŽe ϴϚ"iŘectiŽe ͑͏͏͖ϯ͕͏ϯ(�

�cope Э oæliČationŜϟϚComplementing the ®FD, the Floods Directive requiresϚpreliminary flood-
risk assessment,Ϛ hazard and risk maps, andϚ Flood Risk Management Plans (FRMPs)ϴalso on a
six-year cycle and aligned to river-basin districts.
®ēy it ıatteŘŜ foŘ b��ϟϚ The Directive explicitly promotesϚ non-structural and nature-based
approachesϚ (e.g., floodplain reconnection, room-for-the-river, coastal dunes and wetlands) as
part of prevention, protection and preparedness. ®hen RBMPs and FRMPs are prepared together,
NBS can deliverϚ dual benefitsϴrisk reduction and ®FD ecological objectivesϴimproving cost-
effectiveness and eligibility for funding.

͒)  batuŘa ͑͏͏͏ acŗuiŜ ϴϚFaæitatŜ "iŘectiŽe ͑͘ϯ͓͒ϯ((� Э �iŘîŜ "iŘectiŽe ͑͏͏͘ϯ͓͖͐ϯ(�

�cope Э oæliČationŜϟϚ These two directives create theϚ Natura 2000 networkϚ of protected sites
and species safeguards across the EU. Any plan or project likely to significantly affect a site must
undergoϚAppropriate AssessmentϢ conservation objectives and management measures must be
set and maintained for listed habitats and species.
®ēy it ıatteŘŜ foŘ b��ϟϚNatura 2000 provides theϚbiodiversity baseline and legal safeguardsϚthat
distinguish credible NBS from purely “green” infrastructure. ®ell-designed NBS in or near Natura
2000 (e.g., wetland creation, fish passage, riparian restoration) oftenϚ advance site conservation



CONE - Cities of nature: nature-based-solutions in urban living labs
Report on local policy frameworks for NBS and the development of 5 
„model regions”

18

objectives, easing approvals. Conversely, the Appropriate Assessment procedure forces NBS de-
signs toϚdemonstrate ecological fitness, raising quality and long-term resilience.

͓)  (� batuŘe �eŜtoŘation �eČulation ϴϚ�eČulation ((�) ͑͏͓͑ϯ͐͐͘͘

�cope Э oæliČationŜϟϚThe NRR setsϚbinding, time-bound restoration targetsϚacross ecosystems
ϴ rivers and floodplains (including targets forϚ free-flowing rivers), wetlandsϯpeatlands
(includingϚrewetting), forests, agro-ecosystems andϚurban green space. It requires national resto-
ration plans, milestones, monitoring and reporting.
®ēy it ıatteŘŜ foŘ b��ϟϚ The NRR shifts NBS from “good practice” toϚ legal obligation: Member
States must deliver outcome-based restoration at landscape scale, making NBS theϚ default
delivery mechanismϚfor multiple ecosystems. It also catalyses coherence across RBMPsϯFRMPs,
agricultural policies and urban planning by tying them to measurable ecological recovery.

͔)  �b (nŽiŘonıent �ŜŜeıæly �eŜolution on batuŘeϱæaŜeî �olutionŜ ϴϚ�b(�ϱ͔ϯ͔ (͑͏͑͑)

�cope Э contentϟϚ UNEA-5ϯ5 provides the most widely citedϚ intergovernmental definitionϚ of
NBS as actions toϚ protect, conserve, restore, sustainably use and manage natural or modified
ecosystemsϚto address societal challenges effectively and adaptively, while delivering human well-
being andϚbiodiversity benefits.
®ēy it ıatteŘŜ foŘ b��ϟϚAlthough not an EU law, UNEA-5ϯ5 is theϚglobal definitional anchorϚnow
referenced by EU institutions, funders and standards. It clarifies that NBS must useϚliving systems
as the mechanism, mustϚbenefit biodiversity, andϚmay occur in modified environmentsϚ(e.g., cities).
This framing underpins EU guidance, funding calls and the evaluation of claims (distinguishing NBS
from purely “environmental” measures that lack a nature mechanism).

Additionally, it should be noted that, several acts strongly reinforce the five above in practice:
theϚMaŘine �tŘateČy >ŘaıeſoŘħ "iŘectiŽe (͑͏͏͗ϯ͔͕ϯ(�) (coastalϯmarine NBS), theϚŘecaŜt �Řæan 
®aŜteſateŘ �Řeatıent "iŘectiŽe ((�) ͑͏͓͑ϯ͒͏͐͘Ϛ (integrated urban water planning where blue-
green systems cut loads and energy), and theϚ[�[��> �eČulation (͑͏͐͗ϯ͓͗͐Ϡ aŜ aıenîeî) (car-
bon accounting that valorises restoration, rewetting and close-to-nature forestry). Depending on
project context, these often act asϚdecisive enablersϚfor NBS deployment and financing.

Taken together, the five “most important” instruments presentedϴ®>" (͑͏͏͏ϯ͕͏ϯ(�)Ϡ >looîŜ 
"iŘectiŽe (͑͏͏͖ϯ͕͏ϯ(�)Ϡ batuŘa ͑͏͏͏ (FaæitatŜ Э �iŘîŜ)Ϡ batuŘe �eŜtoŘation �eČulation ((�) 
͑͏͓͑ϯ͐͐͘͘ϠϚ and theϚ �b(�ϱ͔ϯ͔Ϛ NBS definitionϴform the legal and conceptual backbone onto
which the EUЍs forward-looking policy set is now fastening operational detail and finance.

• TheϚ ®ateŘ �eŜilience �tŘateČyϚ builds directly onϚ ®>"ϯ>looîŜ, turning basin-scale diagno-
stics and six-year planning cycles into a more integrated droughtϳfloodϳdemand response
whereϚNBS (natural retention, reconnection, buffers)Ϛare first-line options and where synergies
with urban water (U®®TD recast) and energy efficiency are made explicit.
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• TheϚ(� �ioîiŽeŘŜity �tŘateČy foŘ ͑͏͒͏ϚextendsϚbatuŘa ͑͏͏͏Ϛlogic from protection toϚproactive
restoration and connectivityϠ aligning funding and governance withϚWFD hydromorphology go-
als and with agricultural measures that deliver biodiversity-positiveϚNBS at landscape scale.

• TheϚ �tŘateČy on �îaptation to �liıate �ēanČe (͑͏͑͐)Ϛ elevatesϚ b��Ϛ recommended
underϚ ®>"ϯ>looîŜϯbatuŘainto mainstream resilience policy for cities, coasts and river ba-
sins, usingϚ�b(�ϱ͔ϯ͔Ϛas the widely accepted definitional anchor.

• TheϚ ¾eŘo Pollution �ction PlanϚ operationalises chemical and nutrient load reductions and
source controlϢ in practice it channels investments towardϚcatchment NBSϚthat helpϚWFDϚstatus
objectives and coastal quality targets (with the Marine Strategy).

• TheϚ (� �oil �tŘateČy foŘ ͑͏͒͏Ϛ complementsϚ ®>"ϯbatuŘaϚ by prioritising soil functions
(infiltration, carbon, fertility), thereby validatingϚagro-ecological NBSϚ(hedgerows, agroforestry,
peatland rewetting) and closing the landϳwater loop that RBMPs manage.

Summary: This section of the NBS report identifies the five most consequential instruments shap-
ing how NBS are defined, mandated, and financed: the EU ®ater Framework Directive (2000ϯ͕0ϯ
EC), the Floods Directive (200͖ϯ͕0ϯEC), the Natura 2000 acquis (Fabitats & Birds), the Nature Res-
toration Regulation (EU) 202͓ϯ1͘͘1 with binding restoration targets, and the UN Environment As-
sembly Resolution UNEA-5ϯ5 that anchors the intergovernmental definition of NBS. These were
selected because together they provide the legal and conceptual backbone for basin-scale gover-
nance, risk reduction, biodiversity safeguards, and outcome-based restorationϴi.e., the essential
context and direction-setting framework for NBS across Europe. The chapter also notes enablers
frequently used in practice (Marine Strategy Framework Directive, the recast Urban ®astewater
Treatment Directive (EU) 202͓ϯ͒01͘, and the [U[UCF Regulation), and situates NBS within current
EU strategies: ®ater Resilience, Biodiversity 20͒0, Adaptation to Climate Change, ¾ero Pollution,
and the EU Soil Strategy, which collectively align funding, planning cycles, and monitoring around
nature-positive measures.

This section of the report should be linked directly to Annex 1 ϴ “Relevant EU And Cross-Border
Strategies & Frameworks Recommended by Consortium Members as a [egal Basis if Reference
to the NBS Area” ϴ which enumerates 2͗ additional acts considered pivotal for understanding the
broader policy context and for operationalising NBS across sectors and geographies.
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4. �nalyŜiŜ of tēe fŘaıeſoŘħ at tēe (uŘopean leŽel

®ēeŘe b�� ЊliŽeЋ in (� policy anî laſϟ

The European Union has no single, binding legal definition of Nature-based Solutions (NBS), yet
a robust enabling architecture makes them practicable across sectors. In water policy, the ®ater
Framework Directive (®FD) requires good ecological and chemical status, legitimising river res-
toration, floodplain reconnection, natural water retention and soilϳvegetation measures as core
instruments in programmes of measures. The Floods Directive complements this by promoting 
non-structural, nature-based approaches within six-year planning cycles at river-basin scale. Bio-
diversity law—the Habitats and Birds Directives and the Natura 2000 network—operates both as 
safeguard and opportunity: NBS in and around protected sites must pass appropriate assessment,
but restoration and ecological connectivity are fully consistent with site objectives. Strategically,
the European Green Deal provides the political umbrella. The 2021 EU Strategy on Adaptation to
Climate Change elevates NBS as priority instruments for resilienceϢ the EU Biodiversity Strategy for
20͒0 mainstreams restoration and green infrastructureϢ and the Nature Restoration Regulation (EU)
202͓ϯ1͘͘1 moves NBS from pilots to outcome obligations by setting binding targets for wetlands,
rivers and floodplains, peatlands, forests and urban green. Recent water policy updates reinforce
this direction: the UnionЍs ®ater Resilience Strategy frames NBS as essential to balance demand
and supply, address droughts and floods and mobilise finance. ither sectoral acts open additional
pathways: the recast Urban Wastewater Treatment Directive requires integrated urban water plan-
ning, source control of micropollutants and energy neutralityϴcontexts where blue-green infra-
structure reduces hydraulic loads and energy use. The EU Soil Strategy 20͒0 and the ¾ero Pollution
Action Plan encourage riparian buffers, wetlands and regenerative land practicesϢ the EU Forest
Strategy 20͒0 emphasises close-to-nature forestry, protective forests and tree-planting in support
of water, microclimate and risk-reduction functions. At macro-regional level, the EU Strategy for
the Baltic Sea Region (EUSBSR) provides a transnational coordination space for nutrient reduction,
river continuity and coastal resilience, particularly relevant for Polish partners (GUT, APC ERB, ®e-
jherowo, Tolkmicko). Finally, National Energy and Climate Plans (NECPs), prepared under Regula-
tion (EU) 201͗ϯ1͘͘͘, are an underused lever: by recognising cooling-demand reduction, avoided
pumpingϯtreatment energy and carbon sinks, Member States can connect NBS to energy-system
goals and funding.

�îîitional inŜtŘuıentŜ to noteϟ

Beyond the core waterϳnatureϳclimate acquis, marine and land-use laws significantly widen
the legal home for NBS. The Marine Strategy Framework Directive (200͗ϯ5͕ϯEC) requires Good
Environmental Status and favours dune, reef and wetland restoration as NBS for risk reduction
and water qualityϢ paired with the Environmental �uality Standards Directive (200͗ϯ105ϯEC, as
amended by 201͒ϯ͒͘ϯEU) it tightens chemical constraints and supports catchment NBS that
curb pollutant loads before they reach coasts and estuaries. The [U[UCF Regulation (201͗ϯ͓͗1,
amended by 202͒ϯ͗͒͘) brings binding carbon accounting for soils, wetlands and forests—directly 
valorising restoration, rewetting and close-to-nature forestry as NBS. The ͗th Environment Action
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Programme (Decision (EU) 2022ϯ5͘1) operationalises Green Deal goals and repeatedly points to
nature-based approaches. The reformed Common Agricultural Policy (202͒ϳ2͖) via Regulation
(EU) 2021ϯ2115 enables eco-schemes for riparian buffers, hedgerows, agroforestry and peatland
rewettingϴagro-ecological NBS that also reduce diffuse pollution. Urban integration is steered by
the EU Urban Agenda Partnership on Sustainable [and Use & NBS and the Green Infrastructure
Communication, while the ®ater Resilience Strategy (2025) and the U®®TD recast (202͓ϯ͒01͘)
mainstream nature-based retention, source control and energy-neutral, integrated urban water
plansϢ macro-regionally, the EUSBSR aligns nutrient-reduction and river-continuity NBS across
borders and funding streams.Ϛ

"iŜcŘepancieŜϠ aıæiČuitieŜ anî îeƱnitional fŘictionŜ

Because there is no uniform legal definition, practice borrows from the European CommissionЍs
formulation and from intergovernmental and standard-setting sources (UNEA-5ϯ5Ϣ IUCN Global
Standard). Differences persist in scope and acceptance tests. UNEA explicitly includes naturalϚand
modifiedϚ ecosystems, which suits urban and hybrid settingsϢ early EU texts sometimes implied
“natural” settings, leaving uncertainty for street-embedded SuDS or bio-engineered embankments
unless biodiversity benefits are explicit. Another friction concerns biodiversity: the CommissionЍs
usage and the IUCN Standard treat biodiversity outcomes as a hard criterion, whereas some miti-
gation-focused “natural climate solutions” or minimalist “green infrastructure” deployments have
historically accepted functional gains (cooling or carbon) with weak habitat design and monitoring. 
Sectoral lenses also diverge: ecosystem-based adaptation and Eco-DRR prioritise risk metricsϢ
NNBF and “engineering with nature” emphasise hydraulic and safety performanceϢ carbon proj-
ects stress mitigation accounting. ®ithout a shared verification frame, projects risk being judged
by incommensurate criteria.

�eČulatoŘy ČapŜ

Three gaps recur in implementation. First, there is no EU-wide operational standard for urban NBS
that sets design, performance and maintenance expectations comparable to those used for grey
assetsϴe.g., design storms and draw-down times, pollutant-removal proxies, biodiversity KPIs
and mosaic/seasonal maintenance regimes. This leaves acceptance uneven among road and util-
ity managers. Second, procurement and financing frameworks still presume fixed-output assetsϢ
living infrastructure needs performance-based contracts that accommodate ecological matura-
tion and adaptive management over multiple years. Third, monitoring under the ®FD focuses on
ecological and chemical status, but multi-benefit data (heat mitigation, biodiversity, water-quality
proxies, social use and energy co-benefits) are not yet systematically embedded, limiting repli-
cation and scale-up. In parallel, many NECPs underplay NBS as energy-efficiency and system-in-
tegration measures, leaving avoided operational energy and embodied-carbon gains uncaptured.
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�eČulatoŘy æottlenecħŜ

Promoters often face fragmented permitting: water authorities, nature bodies, heritage and land-
scape services, road authorities and utilities may each act as gatekeepers. ®ithout early, coor-
dinated scoping, approvals become sequential and slow. [egacy maintenance regimes in flood
management favour “clear and convey” practices that can erode NBS function by removing habitat
complexity and hydraulic roughnessϢ safety and ecology can be reconciled only if selective main-
tenance and seasonal windows are explicitly codified. Prescriptive tendering and rigid liabilities
deter adaptive planting and phased establishment. Finally, municipal and utility teams frequently
lack biodiversity-savvy specifications and budgets for long-term monitoring.

ippoŘtunitieŜ foŘ b��

The Nature Restoration Regulation creates binding momentum: free-flowing rivers, peatland re-
wetting and urban green targets directly translate into catchment-scale and city-scale NBS portfo-
lios. The Water Resilience Strategy and the wastewater recast provide formal urban pathways for 
blue-green source control, storage and energy-neutral water services. Biodiversity, Soil and Forest
strategies legitimise soil-first retrofits, riparian buffers, close-to-nature forestry and tree-canopy
expansion for microclimate and slope stability. EUSBSR enables cross-border flagships for eutro-
phication control, floodplain reconnection and coastal resilience in the Baltic macro-region, im-
proving eligibility and visibility of municipal projects. NECPs can recognise NBS as energy-system
measuresϴcooling-load reduction, avoided pumpingϯtreatment energy, resilience benefits and
bio-based material substitutionϴopening complementary funding and KPI alignment.

Organic farming

The Green DealЍs Farm-to-Fork agenda, together with CAP eco-schemes and the Soil Strategy, cre-
ates space for agro-ecological NBS: riparian buffer strips, hedgerows, agroforestry, wet meadows
and peatland rewetting. These practices reduce nutrient loads and erosion, enhance infiltration
and water retention, boost pollinators and biodiversity, and can lower energy inputs (irrigation
and fertiliser manufacture). They also help reconcile Natura 2000 objectives with productive land-
scapes. Implemented at landscape scale, organic and regenerative farming thus becomes both a
delivery mechanism and a beneficiary of NBS, especially when linked to RBMP measures for dif-
fuse pollution and hydromorphology.

�iŽeŘ �aŜin ManaČeıent PlanŜ

RBMPs remain the natural home for catchment NBS portfolios. Best-practice plans quantify reten-
tion and attenuation targets, integrate Floods-Directive hazard and risk maps, identify “space for
rivers” and reconnection sites, and weave in Nature Restoration Regulation milestones and waste-
water source-control. Crucially, they attach maintenance and monitoring protocols that preserve
ecological function alongside safety. This is also where cross-sector links to agriculture (buffers,
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wetlands, agroforestry), forests (protective stands, riparian shading) and urban areas (de-sealing,
SuDS networks) can be made explicit, giving basin authorities a coherent path from strategy to
projects.

�ecoııenîationŜ anî îe leČe feŘenîaϟ

The Commission should issue an EU-level operational standard for NBSϴvia Recommendation or
guidanceϴaligned with the IUCN Standard, covering design criteria, KPIs, monitoring and biodiver-
sity-aware i&M, with annexed street cross-sections and SuDS templates. RBMPs and Flood-Risk
Management Plans should be required to include quantified retention and river-space targets and
selective-maintenance protocols, linked to restoration milestones. Implementing acts and guid-
ance under the wastewater recast and NECPs should standardise methods to count cooling-load
reduction, avoided pumpingϯtreatment energy and embodied-carbon savings, allowing NBS to
qualify under energy-efficiency and system-integration finance. Model procurement clauses for
living infrastructure should be published to enable performance-based, adaptive contracts. Natu-
ra 2000 guidance should clarify screening and appropriate-assessment pathways for restoration
in modified urban settings, with monitor-and-adapt conditions. In the Baltic, EUSBSR flagships
should explicitly bundle nutrient-reduction NBS with transnational monitoring and knowledge
transfer. Finally, the EU should support basin- and city-level NBS observatories that track hydrau-
lic, biodiversity, water-quality, energy and equity indicators and require open data as a condition of
co-financing.
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5. �nalyŜiŜ of national leČal actŜ iîentiƱeî in ͔ countŘieŜ (at naϱ
tionalϠ local anî ŘeČional leŽelŜ)ϟ

5.1. Polanî

bational opeŘatinČ conteƄtϡ inŜtitutionŜϠ conŜentŜϠ ŜyneŘČieŜϠ fŘictionŜ

At national level, the enabling “mandate” for NBS comes primarily fromϚPEP20͒0Ϛ(National Envi-
ronmental Policy 20͒0),ϚSPA2020Ϛ(Strategic Adaptation Plan), basin-scale instruments (River Ba-
sin Management PlansϴRBMPs) and theϚDrought Plan (PPSS), complemented by air-quality policy
(KPi¾PϯNEC) and the broad environmental assessment framework (SEAϯEIA). In practice, however,
the decisive gatekeepers for most NBS areϚ®ody Polskie (Polish ®aters)ϴthroughϚwater-law per-
mitsϚ for any intervention that changes water conditionsϴand the environmental protection au-
thorities in theϚNatura 2000Ϛand protected-area regimes.

Xey inŜtitutionŜ you ıuŜt plan aŘounîϟ ®oîy PolŜħieϚ issue water-law decisions (permitting
works that alter water relationsϢ surfaceϯgroundwater intakesϢ dischargesϢ retentionϢ reshaping
of channels, banks and floodplainsϢ and constructionϯoperation of water devices).Ϛ �ēe MiniŜϱ
teŘ foŘ �liıate anî (nŽiŘonıentϚ sets policyϢϚ @"i�ϯ�"i�Ϛ (GeneralϯRegional Directorates for
Environmental Protection) run Natura 2000 screeningsϯappropriate assessments and decisions
on environmental conditions for many projectsϢϚGIi�ϯRegional InspectoratesϚhandle monitoring
and enforcementϢϚ«oiŽoîeŜēip ıaŘŜēalŜ anî aŜŜeıælieŜ adopt regional strategies and air pro-
grammesϢϚ�ounty (poſiat) ŜtaŘoŜtaŜϚandϚ ıunicipalitieŜϚhandle building, spatial planning and
local environmental programmesϢ andϚ ŜanitaŘy inŜpectoŘateŜϚ (Sanepid) may be needed where 
public healthϯwater quality is implicated (e.g., constructed wetlands near bathing waters or infiltra-
tion close to supplies). In forested or upland areas,Ϛ�tate >oŘeŜtŜϚare landowners and operational
partnersϢ in coastalϯlagoon areas (Tolkmicko), theϚ coıpetent MaŘitiıe iƯiceϚ is the shoreline
authority.

�onŜentŜ anî pŘoceîuŘeŜ tēat ŘecuŘϟ Most water-touching NBS will need aϚ ſateŘϱlaſ peŘıit 
(poƏſolenieϯƏČoîa ſoînopŘaſna), often accompanied by hydraulic modelling for flood-risk
compatibility. Projects of larger scale or located in sensitive areas typically require aϚîeciŜion on 
enŽiŘonıental conîitionŜϚ(EIA screeningϯscopingϢ full EIA where significant effects are likely). In
or nearϚNatura 2000, aϚscreeningϚand, if needed,Ϛappropriate assessmentϚis mandatoryϴeven when
the solution is “nature-friendly”. ®orks inϚ landscape parksϯreservesϚ require the protected-area
authorityЍs consentϢϚtree fellingϚin urban settings may need a permit under the Nature Conservation
Act. Urban measures on public streets require theϚroad managerЍs consent and compliance with 
technical standards. ®here shoreline or lagoon edges are affected (Tolkmicko),ϚıaŘitiıeϯcoaŜtal 
conŜentŜϚjoin the list. Depending on the design, aϚæuilîinČ peŘıitϚ(or prior notification) under the
Construction [aw may apply to culverts, weirs, outfalls, headwalls, retaining structures or engi-
neered wetlands.
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�yneŘČieŜϡ what “works together”. There is strong vertical alignment betweenϚPEP20͒0Ϛ(funding
mandate),ϚSPA2020Ϛ(adaptation logic),ϚPPSSϚ(explicit prioritisation of natural and artificial reten-
tion) andϚRBMPsϚ(programmes of measures). Together, they give NBS a “must-consider” status for
floodϯdrought resilience, water quality and ecological status. Air-quality policy (KPi¾PϯNEC) and
voivodeship anti-smog rules add a supportive narrative forϚurban greening, permeability and ven-
tilation corridors, making it easier to justify NBS that tackle heat, particulates and Nix indirectly.
Regional environmental programmes translate these national goals into measurable tasks, and
municipal environmental/adaptation programmes make them actionable locally.

�ontŘaîictionŜ anî fŘictionŜ to ıanaČeϟ Four tensions recur across Poland. First,Ϛmaintenance
rules vs. renaturation: routine channel “maintenance” and vegetation clearance required by some
drainage practices can pull against habitat creation and morphological complexity sought by NBS. 
Second,Ϛspatial planning vs. flood maps: legacy zoning or investment pressures can conflict with
flood-hazard mappingϢ NBS require space and multi-functional zoning that not all local plans pro-
vide. Third,Ϛ urban standards vs. permeability: streetϯparking norms and utility protection zones
may promote sealed surfaces or cross-falls that undermine SuDSϢ explicit deviations or updat-
ed standards are often needed. Fourth,Ϛprocedural parity: NBS frequently face the same (or high-
er)Ϛengineering-grade documentationϚas grey works, even when risk profiles are lowerϴthis length-
ens approvals unless scoping is agreed early with the authorities.

®ēeŘe Čuiîance iŜ tēinϟ Poland still lacks unifiedϚnational technical standardsϚandϚperformance
benchmarksϚ for many urban NBS (e.g., standard SuDS sizingϯacceptance criteria, i&M norms,
whole-life cost templates). There is also limitedϚ national guidance on outcome-based monitor-
ingϚfor NBS (hydraulic, water quality, biodiversity and social KPIs integrated), and no single, author-
itativeϚ compensationϯoffsetting playbookϚ tailored to nature-positive solutions under the Natura
regime. As a result, authorities often default to case-by-case expectations or foreign guidelinesϢ
agreeing a project-specific “evidence pack” early is critical.

�eČional layeŘϡ PoıoŘŜħie (®ejēeŘoſo) ŽŜϟ ®aŘıiĳŜħoϱMaƏuŘŜħie (�olħıicħo)

InϚ PoıoŘŜħie, theϚ Regional Development Strategy 20͒0Ϛ and theϚ Regional Strategic Programme
for Environmental and Energy SafetyϚprovide an explicit policy bridge for blue-green infrastructure,
natural retention and coastal protection. Two instruments sharpen restrictions: theϚregional an-
ti-smog resolution for towns and citiesϚ(fuelϯboiler restrictions) and theϚRegional Air Protection Pro-
grammeϚ(PiP) with corrective measures and reporting deadlines. These do not hinder NBSϢ rath-
er, theyϚcondition design choicesϴfor example, favouring tree canopies and permeable networks
along active-mobility corridors to co-deliver air and climate benefits. Institutionally, theϚVoivode-
ship MarshalЍs ifficeϚ (environment and agriculture departments), theϚ Voivodeship Fund for En-
vironmental Protection,Ϛ Regional Inspectorate of Environmental Protection, and regional units
ofϚ®ody PolskieϚandϚRDi�Ϛare the principal interlocutors beyond the municipality and county.
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InϚ ®aŘıiĳŜħoϱMaƏuŘŜħie, theϚ 20͒0 StrategyϚ and theϚ regional Environmental Protection Pro-
grammeϚforeground exceptional natural capital, ecological connectivity, restoration of native hab-
itats, and climate-risk reduction. ForϚTolkmicko, this is enabling, but theϚsetting is sensitive: the
Elblàg Upland [andscape Park and multipleϚNatura 2000designations intersect with theϚVistula [a-
goonϚshore. The competentϚMaritime ifficeϚoversees shoreline belts and aquatic structuresϢϚRDi�
ilsztynϚhandles Natura screeningϯassessmentϢϚ®ody PolskieϚmanage water-law decisionsϢ park
management sets conditions within the landscape parkϢ andϚ State ForestsϚ are essential neigh-
bours on upland slopes. The implication is not that NBS are constrainedϴsoft shoreline, reedbed
restoration, wet meadows and ravine stabilisation are typically preferredϴbut thatϚbaseline data,
seasonality and adaptive managementϚmust be built into permits. Expect more iterative reviews
and multi-body consultations than in a typical urban setting.

[ocal Řealityϡ ēoſ îeliŽeŘy iŜ ČoŽeŘneî in ®ejēeŘoſo anî �olħıicħo

®ejēeŘoſoϚ has aligned strategies that point directly to NBS: theϚ Development Strategy 202͒ϳ
20͒͒Ϛelevates the spatial-environmental dimension (green public space, storm-rain management,
drought and heat mitigation)Ϣ theϚMunicipal Environmental Protection ProgrammeϚsets objectives
across eight domainsϢ and theϚClimate Adaptation Strategy under preparation is already linked to
an investment task onϚ stormwater and small retention. TheϚ Study of Conditions and Directions
(Studium)Ϛ and municipal ordinances on cleanliness and waste underpin implementation. Insti-
tutionally, the cityЍsϚ environment and investments departments, theϚ road manager,Ϛ county sta-
rostaϚ(for building-law competences),ϚRDi� Gdaĳsk,Ϛ®ody Polskie, and (where relevant)ϚSanep-
idϚare the core approval constellation. Frictions to anticipate include reconciling SuDS withϚstreet
cross-sections, utilities and parking ratios, and negotiatingϚland tenureϚwhere optimal infiltrationϯ
retention sites involve mixed ownership. Approvals are smoother when the city presents aϚSuDS
network conceptϚ(not only site-by-site) tied to PiPϯanti-smog benefits (canopy, permeability, ven-
tilation corridors) and supported by a clearϚi&M model.

�olħıicħoϚ presents a different mix. The municipal environmental and spatial instruments work
within regional priorities, but permitting plays out acrossϚ®ody Polskie, RDi� ilsztyn, the [and-
scape Park, and the Maritime iffice. Designs should reflectϚ lagoon morphodynamics,Ϛhydrope-
riodsϚandϚspeciesϯhabitat needsϚ (reedbed dynamics, fish corridors, bird nesting and migration).
Consents may sequence across authoritiesϢ for example, Natura 2000 screening conclusions in-
form water-law permitting, and maritime consent conditions feed back into detailed design. Be-
cause measures span uplandϳlowlandϳshoreline,Ϛ phasing and construction windowsϚ (outside
nestingϯspawning) are often embedded in permits. Fere, aϚcatchment suiteϴupland slope stabili-
sation and forestry edge management, lowland wet meadowsϯwetlands for nutrient retention and
flood storage, and soft shoreline worksϴusually meets the regionЍs restoration logic while satisfy-
ing sensitive-area requirements.
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[eČalϱact ŜyneŘČieŜ anî conƲictŜϟ Figh-value synergies. PEP20͒0 ѭ SPA2020Ϛ justifyϚ NBS as
mainstream adaptationϢϚPPSSϚandϚRBMPsϚprioritiseϚnatural retention and water-status improve-
mentϢϚregional strategiesϯprogrammesϚtranslateϚthose into local tasks and funding linesϢϚmunicipal
environmentalϯadaptation programmesϚ operationaliseϚ them. For urban settings,Ϛ air-quality poli-
cyϚ(KPi¾PϯPiPϯanti-smog) synergises withϚurban greening and SuDS, improving the business case
and eligibility across funds (regional ERDF, national funds, Interregϯ[IFE).

[iħely conƲictŜ to pŘeϱeıptϟ
• Drainage “maintenance” vs. NBS morphologyϴagree vegetation management regimes in

permits so habitat features are not stripped out annually. 
• [egacy zoning vs. flood hazardϴsecure plan adjustments or special area plans thatϚreserve

spaceϚfor floodplain reconnection and storage.
• Urban technical standards vs. permeabilityϴobtain written acceptance forϚ permeable

pavements, shallow swales, reduced kerb upstands, alternative cross-falls and tree-root
corridors.

• Shoreline hardening vs. soft protectionϴdocument waveϯice performance forϚsoft-engine-
eringϚsolutions to satisfy maritime safety while avoiding unnecessary armouring.

• i&M uncertainty ϴ embedϚownership and maintenance responsibilitiesϚandϚperformance
monitoringϚin consent conditionsϢ otherwise, authorities may hesitate.

Project teams should be ready to propose designϯacceptance criteriaϚfor SuDS and wetlands (siz-
ing, freeboard, drawdown, pollutant removal)Ϣ integrated KPI dashboardsϚ(hydraulic, water quality,
biodiversity, microclimate, social use)Ϣ maintenance plansϚwith cost curves and regimes compati-
ble with biodiversity goalsϢ adaptive-management protocolsϚfor lagoonϯriver dynamics.

>inal pŘactical note

Across both sites, the fastest approvals come when you (a) present aϚ vertical-alignment
memoϚproving that the projectϚ implements adopted policyϚ (national Ҍ regional Ҍ local Ҍ basin)Ϣ
(b) agree anϚapprovals mapϚwith authorities at concept stage (who issues what, in what order)Ϣ (c)
table aϚconcise evidence packϚ(hydraulic, ecological, water quality, urban climate) that anticipates
Natura questionsϢ and (d) includeϚclear i&M and monitoringϚcommitments in your applications.
®here regulations seem to pull in different directionsϴchannel “maintenance” vs. habitat, sealed
street standards vs. permeability, hard shore protection vs. softϴuse pilot data, modelling and
phased designs to secure written acceptance ofϚnature-positive departuresϚthat still meet safety
and performance requirements.

5.2. Italy

bational leŽel

At the national level, the policy mandate for Nature-Based Solutions (NBS) is created by a cluster
of strategies and laws that, taken together, legitimise ecosystem restoration, floodplain reconnec-
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tion, urban green-blue infrastructure and soilϯwater retention as mainstream responses to climate
and water risk. TheϚMinistry of the Environment and Energy Security (MASE)Ϛsets the overarching
direction on climate adaptation, biodiversity and water policy (including the National Adaptation
Plan and the National Strategy for Sustainable Development). TheϚMinistry of Infrastructure and
Transport (MIT)Ϛand the civil-works arms (Genio Civile - Genio civile is a governmental technical
body responsible for overseeing, regulating, and ensuring the safety of civil works and infrastruc-
ture, as well as managing territorial and environmental risks. It is staffed by professionals such
as civil and hydraulic engineers, geologists, architects, technicians) shape hydraulic safety, river
works and public-works standards, while theϚMinistry of Culture (MiC)ϴthrough theϚSoprintenden-
ze Archeologia, Belle Arti e Paesaggioϴacts as gatekeeper forϚlandscape authorisationsϚunderϚD.
[gs. ͓2ϯ200͓Ϛwherever landscape restrictions (vincoli) apply. National technical oversight is com-
plemented byϚISPRAϚand the regional environmental agencies (ARPA), which provide monitoring
and binding/consultative technical opinions that frequently condition permits. The national legal 
architecture also establishes the principal environmental assessment procedures:Ϛstrategic envi-
ronmental assessment “Valutazione ambientale strategica” VASϚ(SEA) for plans and programmes
andϚVIA(EIA) for projects likely to cause significant effectsϢ and it requires environmental impact 
assessmentϚ”Valutazione di Incidenza (VIncA)”Ϛin or nearϚNatura 2000Ϛsites (screening first, then
appropriate assessment if significant effects cannot be excluded). ®here discharges or intentional
infiltration connect to the water cycle, authorisations underϚD.[gs. 152ϯ200͕Ϛ(water chapter) may
be necessary. National synergies are strong between EU-derived water and flood law, the Nature
Restoration agenda, the Urban ®astewater recast,Ϛ[aw 10ϯ201͒Ϛon urban green areas and theϚNa-
tional Forest Strategy, all of which collectively validate NBS and open funding channels (notably
PNRR and cohesion policy). Guidance gaps remain at this level for standardised SuDS designϯac-
ceptance criteria, i&M norms and integrated KPI frameworksϢ in practice, project teams should ta-
ble a concise, project-specific evidence pack (design criteria, monitoring, maintenance) for agree-
ment with competent authorities.

�eČional leŽel («eneto ϯ Po �iŽeŘ "iŜtŘict)

At the regional scale, institutions translate the national mandate into operational rules for water,
landscape and spatial planning. TheϚ Po River District AuthorityϚ sets basin objectives and mea-
suresϢ for anything that touches a water body or floodplain in Veneto (including Padova), the deci-
sive operational actors are theϚregional Genio CivileϚand theϚConsorzi di BonificaϚ(e.g.,ϚConsorzio
di Bonifica Bacchiglione), which issueϚhydraulicϯwater-law permitsϚfor works that alter channels,
banks or floodplains (new wetlands, reconnections, in-channel structures, removal of embank-
ments, outfalls) and, where relevant,Ϛconcessions on the public water domain. The regional en-
vironmental agencyϚ ARPAVϚ provides monitoring and technical opinions that often shape permit
conditions. In protected areas orϚNatura 2000Ϛsites, theϚregionalϯpark authorityϚand the competent
Natura office decide screening and appropriate assessmentϢ whereϚ regional parksϚ are involved
(e.g.,ϚParco Regionale dei Colli Euganei), the parkЍsϚauthorization “nulla osta”Ϛis a hard gate prior
to works. Regional flood-risk zoning (PGRAϯPAI) and theϚRegional Territorial PlanϚorient green-blue
corridors and de-sealing and should be explicitly referenced in applications. Typical regional-level
tensions arise between routineϚ hydraulic safety maintenanceϚ (vegetation clearance, bank regu-
larisation) andϚrenaturation goalsϢ betweenϚflood-risk zoningϚand legacyϚspatial planningϚthat has
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encroached on floodable landϢ and between inheritedϚurban technical standardsϚ(road cross-sec-
tions, kerb heights, impermeable surface assumptions) and the permeability and surface-water
storage NBS require. These tensions are best managed by co-designing maintenance regimes
(selectiveϯmosaic management), establishing special planning overlays that reserve floodplain
space for retention, and obtaining written acceptance from road managersϯutilities for permeable
pavements, swales, alternative cross-falls and tree-root corridors. ®here landscape constraints
underϚD.[gs. ͓2ϯ200͓Ϛapply, earlyϚ”[andscape authorization” Autorizzazione PaesaggisticaϚwith a
landscape architect on the team prevents late redesigns. Finally, procurement frameworks should
allowϚperformance-based specificationsϚandϚadaptive-management clausesϚso living systems are
not forced into rigid, one-off public-works models.

[ocal leŽel (PŘoŽinceϯ�ity of PaîoŽa)

At local level,Ϛmunicipalities (Comune di Padova and neighbouring communes)Ϛand theϚProvince of
PadovaϚcontrolϚspatial planning,Ϛpublic-realm works,Ϛutilities interfacesϚandϚlocal ordinances, and
water-service governance structures (e.g.,ϚConsigli di BacinoϯATi) may issue opinions on network
interfaces and discharges. This is where urban NBSϴSuDS in streets and squares, pocket wetlands,
green roofsϯwalls, riparian buffersϴare designed, permitted and maintained. Consents follow the
institutional chain: urban SuDS typically requireϚroad-manager consent,Ϛutility-owner clearances,
and either aϚbuilding permit (permesso di costruire)Ϛor aϚworks notification (SCIAϯCI[A)Ϛthrough the
municipal one-stop building desk (SUE)Ϣ works inside parks or regional reserves add aϚpark autho-
rization “nulla osta”. If excavations are substantial, theϚSoprintendenzaϚmay require archaelogical 
investigations “preventive archaeology”. Slope or woodland bioengineering can require a hydrogeo-
logical permit and consents from State Forest authorities or forestry offices “vincolo idrogeologi-
coϚpermit andϚState ForestsϯforestryϚconsents”. In or nearϚNatura 2000 sites,ϚVIncAϚis mandatoryϢ
if the site also lies under aϚlandscape vincolo, anϚlandscape authorization “Autorizzazione Paesag-
gistica”Ϛ is required and frequently conditions materials, earthworks profiles and vegetation. The
primary local contradictions to anticipate are: the clash betweenϚstreet design standardsϚand SuDS
geometryϯpermeabilityϢ the need forϚspaceϚwhere legacy urban form is tightϢ and the mismatch be-
tweenϚpublic-works procurementϚ(fixed outputs) andϚliving systemsϚ(adaptive performance). These
are resolved by preparing site-specific cross-sections accepted by the road manager and utilities
at concept stage, using special area plans or implementation plans to reserve space for retention
and floodplain reconnection, and embedding i&M responsibilities and monitoring KPIs in the per-
mit set so the owning authority recognises the assets and funds their upkeep.

>inal noteϟ In Veneto and Padova, NBS are fully compatible with the legal landscape andϴin
many casesϴexplicitly encouraged by planning and water-risk instruments. Success depends on
bringing theϚright institutions to the table earlyϚ(Genio Civile, Consorzio di Bonifica, ARPAV, Soprin-
tendenza, Po District Authority, ParkϯNatura offices, municipal engineering and green-space de-
partments),Ϛsequencing consentsϚso that landscapeϯNatura conditions inform hydraulic permits
rather than collide with them, andϚfilling guidance gapsϚwith a concise, shared set of design crite-
ria, i&M routines and monitoring KPIs. Do that, and you convert supportive policy into buildable,
maintainable NBS that withstand technical scrutiny and deliver the risk-reduction, ecological and
urban-climate outcomes your consortium is aiming for.
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5.3. �loŽenia

bational leŽel

SloveniaЍs national framework gives Nature-Based Solutions (NBS) a clear mandate and an in-
creasingly practical route to approval. TheϚ[ong-Term Climate Strategy to 2050 (ReDPS50)Ϛcom-
mits to climate neutrality and couples mitigation with adaptation, biodiversity protection and resil-
ient waterϯland managementϢ theϚIntegrated National Energy and Climate Plan (NECP)Ϛtranslates
near-term targets to 20͒0Ϣ and theϚSpatial Development Strategy 2050 (ReSPR50)directs planners
to adopt water-compatible, morphology-sensitive designs that minimise flood riskϴlanguage that
fits NBS. The legal backbone is theϚ®ater Act (¾V-1), which requires that planning and interven-
tions do not deteriorate water status, sustain natural processes and riparian ecosystems, and en-
sure protection against harmful water effects while enabling sustainable use. Two implementation
tools convert this into practice: theϚGeneral Guidelines for ®ater ManagementϚ(®ater Directorate,
2022), which instruct municipalities to reduce instantaneous runoff at source (retention, infiltra-
tion, grass swales, dry basins), and theϚNature Conservation Guidelines for watercourse interven-
tions in the Danube River Basin DistrictϚ(Government, 202͒), which set expectations for riparian
vegetation, natural-material bank protection, continuity, sediment handling and timing of works.
After the 202͒ floods, theϚ¾iR¾FSϚlaw added a strong lever by requiring thatϴespecially outside
built-up areasϴthe possibility of using NBS be examined in water-infrastructure rehabilitation,
provided they ensure at least equivalent flood-risk effectiveness.

Key institutions are theϚMinistry of the Environment, Climate and Energy (MiPE), housing theϚ®a-
ter Directorate and theϚDirectorate for Spatial Planning and ConstructionϢϚARSiϚ(the environment
agency) for hydrology, flood mapping and environmental oversightϢ and theϚNatural Resources and
Spatial Planning InspectorateϚfor enforcement. For nature impacts and Natura 2000 decisions, the
competent nature-conservation authority under MiPE leads screening and appropriate assess-
ment. TheϚUrban Planning InstituteϚfunctions as a national methodsϯknowledge actor.

Consents follow from ¾V-1 and spatial law. Expect water-management conditions and permits for
any works that alter water relations (wetland creation or reconnection, bank reshaping, in-channel
features, floodplain set-backs, controlled infiltration).Ϛ¾UREP-͒Ϛgoverns spatial placement and the
constructionϯworks proceduresϢ plans and programmes may triggerϚSEA (VAS), while projects in
sensitive settings undergoϚEIA (VIA) screeningϚand, where relevant, full EIA. In or nearϚNatura 2000,
screening and appropriate assessment are obligatoryϢ timing and methods often follow the Dan-
ube-district Guidelines. None of these instruments are NBS-specific, but they generally favour NBS
where impacts are lower and co-benefits are clear.

Synergies are strong:ϚReDPS50 ѭ NECP ѭ ReSPR50Ϛset directionϢϚ¾V-1 ѭ ®ater-Directorate Guide-
lines (2022) ѭ Danube-district Guidelines (202͒)Ϛ translate direction into technical expectationsϢ
andϚ¾iR¾FS (202͒)Ϛadds a duty to consider NBS in post-flood works. [ikely frictions include “effec-
tiveness” tests that, if not well evidenced, can bias choices toward familiar grey optionsϢ tradition-
al conveyance-oriented maintenance that conflicts with NBS roughnessϯhabitatϢ uneven national
standards for urbanϚSuDSϚ(sizing, draw-down, acceptance),Ϛi&M norms, andϚintegrated KPIsϢ and
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legacy zoning that limits space for floodplain reconnection. Areas of restriction includeϚ Natura
2000Ϛsites and riparian protection strips,Ϛflood-hazard zones, andϚgroundwater protection areasϚfor
infiltrationϴconditions that shape design and phasing rather than prohibitions.

�eČional leŽel (PoîŘaŽje ϯ "ŘaŽa æaŜin)

Regionally, theϚPodravje Regional Development Programme 2021ϳ202͖Ϛ(though not using the term
“NBS”) prioritises aϚlow-carbon, greener region, green spaces and biodiversityϴan enabling policy
hook for catchment retention, river-corridor restoration and urban blue-green networks. TheϚRe-
gional Development Agency Podravje ϳ MariborϚ is the programming counterpart and helps align
projects with EUϯnational funding lines. Technically, Poljêane sits within theϚDrava (Danube) River
Basin District, so theϚDanube-district Nature Conservation Guidelines (202͒)Ϛand theϚ®ater-Direc-
torate runoff-reduction Guidelines (2022)Ϛare directly applicable, alongside basin programmes of
measures and regional flood-hazard maps prepared under ¾V-1ϯ®FD.

Most regional “permits” are issued by national bodies through regional units (®ater Directorate,
ARSi, Inspectorate), but earlyϚregional coordinationϚis valuable. Convening a single scoping ses-
sion to confirm permit needs, the order of decisions (e.g., Natura screening before water permits)
and the shared evidence base (hydraulic model domain, design storms, ecological baselines, sed-
iment budgets) prevents serial, stop-start reviews. The main tensions here are jurisdictional rath-
er than legal: the same project may require opinions from ®ater Directorate, ARSi (hydrologyϯ
flood), nature-conservation services, the Inspectorate, and in some cases agrarianϯforestry offic-
es. Aligning aϚmaintenance regimeϚthat satisfies both hydraulic safety and biodiversity (mosaicϯ
seasonal clearance) addresses the common conflict between legacy drainage expectations and
retention-first design.

Restrictions tighten where projects intersect mapped floodplains,ϚNatura 2000Ϛpolygons orϚripari-
an strips. These do not bar NBS, but they do lengthen review unless timing and method statements
reflect the Danube-district Guidelines (e.g., work windows outside fish spawning and bird nesting,
natural-material bank protection, sediment protocols). Presenting paired metricsϴpeak-flow atten-
uationϚandϚno increase in residual riskϴplus a feasible maintenance plan is decisive for acceptance.

[ocal leŽel (Municipality of Poljčane ϳ iPb iŘîinanceϠ ͑͏͑͏)

[ocally, theϚirdinance on the Municipal Spatial Plan (iPN) of Poljêane, 2020Ϛdetermines where
NBS can be sited, relevant land uses, and how public-realm works integrate with roads and utili-
ties. Delivery is coordinated by municipalϚurban plannersϚand line departments, supported byϚko-
munalaϚ (municipal utility) and landholders (notablyϚ farmers, where valley-bottom retention,
riparian buffers and hedgerows require private parcels). The municipality implements national law
through its procedures: location compliance with the iPNϢ buildingϯworks authorisations under
¾UREP-͒Ϣ and the collection of state-level clearances (water-management conditionsϯpermitsϢ
Natura screening/assessment) before issuing local approvals.
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ForϚurbanϯperi-urban NBSϴrain gardens, swales, permeable pavements, pocket wetlands, street
treesϴthe municipality typically requires iPN conformity (or minor amendment), road-manager
consent, utility-owner approvals, and stormwater design consistent with the runoff-reduction guid-
ance (pre-treatment, storage, controlled releaseϯinfiltration). A conciseϚmaintenance planϚshould
define who maintains what (komunala vs. parks vs. roads), how often, and with which biodiversity
safeguards (mosaic mowing, no blanket clearance). ForϚriver-corridor or floodplain NBSϴset-back
berms, side-channel reconnection, riparian planting, lowland wet meadowsϴadd water-manage-
ment permits under ¾V-1,ϚNatura screeningϯappropriate assessmentϚwhere relevant, and seasonal
restrictions in line with the Danube-district Guidelines. ®here agricultural land is converted to wet
meadow or buffer strips, the municipality should help arrangeϚeasementsϯagreementsϯcompensa-
tion.

The most frequent local contradictions are geometric and managerial. ExistingϚ street stan-
dardsϚ(kerb heights, turning radii, fixed cross-falls) and dense utility corridors can make SuDS ap-
pear awkward even when technically soundϢ producingϚ agreed cross-sectionsϚ at concept stage
(permeable surfaces, alternative cross-falls to vegetated strips, tree-root corridors with utility off-
sets) avoids late redesign. A second tension isϚi&M realism: NBS approved as capital projects can
underperform without assured maintenance budgetsϢ approvals move faster when theϚ i&M re-
sponsibilityϯcost matrixϚis explicit and aligned with komunalaЍs routines. A third isϚdata sufficiency:
where floodplain space is scarce, site-scale hydraulic modelling and soil infiltration testing help
demonstrate compliance with peak-attenuation and draw-down targets without raising residual
risk. 

To close local guidance gaps, attach project-specificϚacceptance criteriaϚ(design storms, storage
depth, allowable discharge, maximum draw-down hours), aϚbiodiversity-aware maintenance man-
ual, and a briefϚmonitoring planϚwith practical KPIsϴstorage (mχ), time-to-peak shift, infiltrationϯre-
charge estimates, suspended-solidsϯnutrient proxies, canopy gain and permeability, summer sur-
face-temperature reduction. Areas of restriction that shape method and phasing include mapped
flood-hazard zones,ϚNatura 2000Ϛsitesϯbuffers,Ϛriparian protection strips,Ϛgroundwater protection
areasϚ(for infiltration), and parcels with valuable topsoil or active drainage where historic mainte-
nance regimes exist.

Operating note.Ϛ EngageϚ MiPEϯ®ater Directorate, ARSi, the Inspectorate, theϚ Regional
Development Agency, andϴlocallyϴtheϚ Municipality of Poljêane,Ϛ komunalaϚ and landholders at
concept stageϢ confirm permits and sequence (Natura Ҍ water-management Ҍ local works)Ϣ submit
a compact evidence pack (hydraulic, ecological, water-quality, microclimate) with i&M and KPIsϢ
and schedule works within the seasonal windows prescribed by the Danube-district Guidelines.
This turns an enabling national framework into buildable, maintainable NBS that deliver floodϯ
drought resilience, ecological gains and better urbanϳrural liveability.
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5.4. Hungary

bational leŽel

FungaryЍs framework gives Nature-Based Solutions (NBS) a solid mandate, with water and spatial
rules providing the operative pathway. Strategically,ϚNKP5 (2022),ϚN)S2 (2015)Ϛand theϚClean De-
velopment Strategy 2020ϳ2050 (2021) set climate objectivesϢ theϚ͒rd National Biodiversity Strategy
(202͒)ϚandϚNational [andscape Strategy 201͖ϳ202͕anchor habitat connectivity, invasive control
and landscape-scale planning. TheϚ National Sustainable Development Framework (201͗)Ϛ sup-
ports cross-sector alignment. For water, theϚ VGT͒ River Basin Management Plan (2022ϳ202͖)
and theϚ�KK Flood Risk Plan (periodic)Ϛare decisive: they prioritise good status,Ϛnatural retention,
flood-risk prevention and drought resilienceϴcore NBS outcomes. Forestedϯriparian measures
align with theϚ National Forest Strategy 201͕ϳ20͒0, soils with theϚ Soil Protection Action Plan. In
urban areas, two recent leversϴtheϚT)KA basic planningϯconstruction decree (202͓)ϚandϚGov. De-
cree 2͗2ϯ202͓ on municipal green infrastructureϯgreen-space certificateϯgreen labelϴcan embed
green infrastructure and SuDS expectations into settlement-level controls.

InŜtitutionŜ to enČaČeϟϚPolicy leadership sits with theϚMinistry of AgricultureϚ(nature, forests, soils,
water), theϚ Ministry of Construction & TransportationϚ (planningϯbuildingϢ T)KA), theϚ Ministry of
EnergyϚ(climateϯNECP),andtheϚMinistryofPublicAdministration&RegionalDevelopmentϚ(territorial
coordination). Permitting is delivered throughϚ County Government ifficesϚ (environment,
construction, nature units) and the territorial water directoratesϴhere theϚ Middle Tisza Valley
®ater Authority (KrTIVI¾IG).

�oŘe conŜentŜϟϚNBS that touch watersϯfloodplains typically require aϚwater rights licenceϚ(planning
ѭ implementation phases) from KrTIVI¾IG, with hydraulic calculations and flood-risk compatibility.
Depending on scaleϯsensitivity, obtainϚ environmental impact screeningϯpermitϚ from the
County Government iffice andϚ nature-conservation consentϯassessmentϚ forϚ Natura 2000ϯ
protected sitesϚ(often with timingϯmethod conditions). Built elements and significant earthworks
needϚ constructionϯworks permitsϢ works in road corridors needϚ road-managerϚ andϚ utility-
ownerapprovals. Forestry or soil actions may triggerϚforest authorityϚnotifications andϚsoil-protec-
tionϚdecisions.

�yneŘČieŜϟϚStrong alignment exists whereϚNKP5ϯN)S2ϯClean DevelopmentϚ(climate),ϚBiodiversityϯ
[andscape(ecology) andϚVGT͒ϯ�KKϚ(waterϯflood) intersectϴsupportingϚfloodplain reconnection,
riparian buffers, wetlands, drought storage and urban SuDS. TheϚ green-infrastructure de-
creeϚandϚT)KAϚhelp formalise urban GIϯSuDS standards and certification.

�ontŘaîictionŜ anî ČapŜϟϚ Recurrent tensions arise betweenϚ conveyance-focused
maintenanceϚ (channel clearance, hardening) andϚ morphology-based retentionϢ betweenϚ legacy
agricultural drainageϚ andϚ rewettingϯbuffer stripsϢ and betweenϚ standard street cross-
sectionsϚ andϚ SuDS geometryϯpermeability. Guidance remains uneven onϚ SuDS sizingϯaccep-
tance,Ϛ i&M normsϚ andϚ multi-benefit KPIs, and procurement often prefers rigid specifications
overϚperformance-based, adaptive maintenanceϚsuited to living systems.
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�ŘeaŜ of ŘeŜtŘictionϟϚ Expect tighter scrutiny inϚ Natura 2000ϯprotected areas,Ϛ flood-hazard
zones,Ϛriver protection strips,Ϛgroundwater protection zonesϚ(for infiltration) andϚprime agricultural
soilsϚ(for conversion). These shape design, siting and seasonality rather than block NBS outright.

�eČional leŽel (VÎŜƏϱbaČyħunϱ�Əolnoħ �ounty ϯ Miîîle �iŜƏa)

The county tier translates national aims into place-based priorities and coordinates approv-
als. TheϚCounty Climate StrategyϚand theϚTerritorial Development Concept & Programme (2021ϳ
202͖)Ϛ supportϚ risk reduction, water efficiency, green infrastructure and ecological connectivity,
providing a programming hook and funding alignment for NBS portfolios. TheϚJÎsz-Nagykun-Szol-
nok Government ifficeϚconsolidates environmental, construction and nature functionsϢ theϚMiddle
Tisza Valley ®ater Authority (KrTIVI¾IG)Ϛlicenses water works and manages floodplainsϢ theϚCoun-
ty AdministrationϚcoordinates development instruments.

�onŜentŜ anî ŜeŗuencinČϟϚRegionally,mostformaldecisionsareissuedbynational-lawauthorities
operating at countyϯterritorial scale. Good practice is toϚconvene a joint scopingϚwith KrTIVI¾IG and
the Government iffice (environment, construction, nature) to confirm permits requiredϢϚorder of
decisionsϚ(e.g., Natura screening informing water rights)Ϣ and theϚevidence baseϚ(hydraulic model
domain, design events, groundwaterϯinfiltration tests, ecological baselines). ®here county roads
or regional utilities are affected, secureϚasset-owner approvalsϚearly.

�yneŘČieŜ anî fŘictionŜϟϚ�KK hazard mapsϚandϚVGT͒ measuresϚreinforceϚnatural retentionϚand flood
preventionϢ county climate goals favourϚcooling corridors, tree canopy, de-sealing. Frictions emerge
whereϚflood-safety routines demand rapid conveyanceϯvegetation clearance, or whereϚagricultural
drainageϚ conflicts withϚ seasonal inundation. These are resolved by demonstratingϚ paired
performanceϴno increase in residual riskϚ andϚ measurableϚ peak-attenuationϯstorageϴ
plusϚmosaicϯseasonal maintenanceϚcompatible with biodiversity.

�eŜtŘictionŜϟϚ TheϚ Tiszaϯ¾agyva sub-basinsϚ have extensive floodplainsϢ designs must
respectϚhazard zones,Ϛlevee set-backsϚandϚoperational corridors. In Natura polygons, expectϚwork-
windowϚconstraints (nestingϯspawning) andϚnatural materialϯmethodϚrequirements.

[ocal leŽel (Municipality of VÎŜƏæeŘõny)

[ocal planning instruments provide the levers for siting and integrating NBS:
• �>X ϳ �elepŮlõŜfejleŜƏtõŜi ħoncepciĻ (͑͏͔͐)ϡϚlong-term visionϢ policy anchor for resilience

and green-blue networks.
• I�� ϳ InteČŘÎlt telepŮlõŜfejleŜƏtõŜi ŜtŘatõČia (͑͏͑͑)ϡϚmedium-term projectsϢ embed NBS

in streets, parks and redevelopment packages.
• F)�¾ (͑͏͖͐)ϡϚbinding local building rulesϢ codifyϚpeŘıeaæility ŘatioŜϠ îŘainaČe coŘŘiîoŘŜϠ 

tŘeeϱpitϯŜoil ŽoluıeŜϠ ŜetϱæacħŜϢ amend if needed to reflectϚTÉKAϚand theϚČŘeenϱinfŘaϱ
ŜtŘuctuŘe îecŘee.

• I�«� ϳ InteČŘÎlt telepŮlõŜi ŽĘƏČaƏîÎlħoîÎŜi teŘŽ (͑͏͑͑)ϡϚtechnical reference forϚŜtoŘıſaϱ
teŘϠ inƱltŘationϠ ŜtoŘaČe anî contŘolleî ŘeleaŜe.
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• �elepŮlõŜi ŽĘƏħÎŘelēÎŘĘtÎŜi õŜ ŽĘƏıinōŜõČϱŽõîelıi teŘŽ (͑͏͑͏)ϡϚ emergencyϯflood and
water-quality protectionϴalign NBS to demonstrateϚîaıaČe aŽoiîance.

• �XP ϳ �elepŮlõŜi XŃŘnyeƏetŽõîelıi PŘoČŘaı (͑͏͑͑)ϡϚ settlement-level environmental
objectives (canopy, de-sealing, habitat links).

[ocal inŜtitutionŜ to inŽolŽeϟϚ MunicipalityϚ (urban planning, public worksϯroads, green
management)ϢϚJVV ¾rt.(utilityϯwater services)ϢϚEszterhÎzy KÎroly Catholic University ϳ JÎszberõny
CampusϚ(monitoringϯeducation)Ϣ neighbourhood associations and landowners (for easementsϯac-
cess)Ϣ local branches of national authorities via theϚ�ounty @oŽeŘnıent iƯice.

�onŜentŜ anî typical pacħaČeŜϟ
• [ocal conformity:Ϛ show alignment withϚ TFKϯITSϯF)S¾ϯITVTϯTKPϢ prepareϚ F)S¾ adjust-

mentsϚwhere permeabilityϯsections need updating (supported byϚT)KAϚandϚGI decree).
• Roadϯutility approvals:Ϛcross-sections forϚpermeable pavements, swales, tree-root corri-

dors, utility offsets and overflow routesϢ road-manager and utility sign-offs.
• ®ater rights licence:Ϛfor outfalls, infiltration galleries, wetlands, reconnections, floodplain

set-backsϴissued byϚKrTIVI¾IG.
• Environmentalϯnature:ϚEIA screening as requiredϢϚNatura 2000Ϛassessment where applica-

bleϢϚwork-windowϯmethodϚconditions.
• Construction permitϯnotification:Ϛfor structuresϯearthworks via theϚGovernment iffice.
• Forestryϯsoil:Ϛif riparian planting, reforestation or soil works are involved.

®ēeŘe ŘuleŜ pull apaŘtϴanî ēoſ to Řeconcileϟ

• Street standards vs. SuDS geometry:ϚsecureϚbespoke agreed sectionsϚ(kerb heights, cross-
-falls to vegetated strips, inletϯoutlet details) and referenceϚT)KAϯF)S¾.

• Conveyance maintenance vs. habitatϯroughness:ϚembedϚmosaicϯseasonal regimesϚand re-
ference them in licence conditions.

• Agricultural drainage vs. rewettingϯbuffers:Ϛ combineϚ seasonal inundationϚ withϚ farm ac-
cessϚandϚsoil-protectionϢ use easementsϯcompensation backed by theϚSoil Action Plan.

• Procurement rigidity vs. adaptive systems:ϚspecifyϚperformance targetsϚ(storage mχ, time-
-to-peak shift, draw-down hours, TSSϯnutrient removal) andϚadaptive i&M, not only fixed
items.

@uiîance Ŝtill tēin locallyϟϚ StandardϚ SuDS sizingϯacceptance,Ϛ i&M normsϚ andϚ multi-benefit
KPIsϚare not yet harmonised. Attach a conciseϚproject evidence pack: design storms and storage
targetsϢ infiltrationϯgroundwater checksϢ pre-treatment and water-quality logicϢ biodiversity-aware
i&MϢ and aϚmonitoring planϚwith practical KPIs (storage, time-to-peak, infiltrationϯrecharge esti-
mate, TSSϯnutrient proxies, canopyϯpermeability, surface-temperature reduction).

�ŘeaŜ of ŘeŜtŘictionϟϚCloser scrutiny inϚ�KK flood-hazard zones,ϚNatura 2000ϯprotected areas,Ϛriver
protection strips,Ϛ groundwater protection zonesϚ (infiltration), andϚ utility corridorsϢ these shape
method, siting and seasonality.
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Operating note.ϚStartwithaϚjointscopingϚ(KrTIVI¾IGѭCountyGovernmentiffice)toconfirmpermits
and sequence (Natura Ҍ water rights Ҍ constructionϯroad). Submit a 2ϳ͒ pageϚplan-consistency
memoϚ(national Ғ county Ғ local). Attach a compactϚevidence packϚandϚi&Mϯmonitoring planϚwith
performance KPIs. ®here conflicts appear, obtainϚ written acceptancesϚ (andϚ F)S¾Ϛ updates if
necessary) supported byϚ T)KAϚ and theϚ green-infrastructure decree. This enables JÎszberõny to
lawfully and efficiently deliver NBS that reduce floodϯheat risks, improve ecological status and
public amenity, and meet national climate-biodiversity commitments.

5.5. �Əecē �epuælic

bational leŽel

The national spine for NBS combines climate, biodiversity, circular economy and innovation.
TheϚClimate Change Adaptation Strategy (Gov. Res. ͖͗5ϯ2021)Ϛframes risks (drought, floodsϯflash
floods, cloudbursts, heat, wind, fires) and promotes measures that reduce vulnerability of peo-
ple and ecosystems. TheϚ Biodiversity Protection Strategy 201͕ϳ2025underpins habitat quality,
connectivity and invasive controlϴkey forϚcatchment restoration, riparian buffers and wetlands.
TheϚ Circular Economy Framework 20͓0Ϛ supportsϚ de-sealing, soilϯbiomass reuse and water effi-
ciency, complementing urban NBS. TheϚRIS͒ Strategy 2021ϳ202͖Ϛenables piloting and co-funding
with cityϳuniversityϳindustry partnerships.

InŜtitutionŜ to inŽolŽeϟϚ Ministry of the Environment (MÀP)Ϛ (adaptation, biodiversity,
circular),Ϛ Ministry of Regional Development (MMR)Ϛ (territorial instruments, EU funds),Ϛ Ministry
of Industry & Trade (MPi)Ϛ(RIS͒). in the ground:Ϛwater authoritiesϯbasin administratorsϚfor riverϯ
floodplain worksϢϚnature authoritiesϚ(AiPK ČRϯregional nature units) for protected areasϢϚRegional
Sanitary StationϚandϚFire RescueϚwhere public healthϯsafety interfaces exist.

�oŘe conŜentŜ
• ®ateŘϱıanaČeıent peŘıitŜϚ for works inϯnear watercourses, wetlands, outfalls,

infiltration, floodplain reconnections (with flood-risk compatibility).
• batuŘeϱconŜeŘŽation ŜcŘeeninČϯconŜentϚ (Natura 2000ϯprotected speciesϢ method and

timing conditions).
• (I� ŜcŘeeninČϚ(and SEA for plans) where scaleϯsensitivity triggers apply.
• �uilîinČϯſoŘħŜ peŘıitŜϚplusϚŘoaîϱıanaČeŘϯutility appŘoŽalŜϚfor right-of-way SuDS.

�yneŘČieŜ ŽŜϟ conƲictŜϟϚAdaptation ѭ Biodiversity ѭ Circular agendasϚreinforceϚnatural retention,
floodplain reconnection, riparian restoration and urban SuDSϢϚRIS͒Ϛadds innovation finance. Fric-
tions:Ϛconveyance-oriented maintenanceϚvs. morphology-based NBSϢϚlegacy zoningϯland takeϚvs.
space for floodplainsϢϚurban standardsϚ(kerbs, cross-falls, utility corridors) vs. SuDS geometryϯper-
meabilityϢϚprocurementϚfavouring fixed specs overϚperformance-based, adaptive i&M.

@uiîance ČapŜϟϚNationally uniformϚSuDS sizingϯacceptance,Ϛbiodiversity-aware i&M, andϚ inte-
grated KPIs (hydraulic, water quality, ecology, microclimate, social use) are uneven. Submit a con-
ciseϚevidence packϚ(hydraulic model, soilϯinfiltration tests, habitat baseline, monitoring plan) and
agree it early with MÀPЍs regional arms and water authorities.
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�ŘeaŜ of ŘeŜtŘictionϟϚ Natura 2000Ϛ sitesϯbuffers,Ϛ flood-hazard zones,Ϛ riparian protection
strips,Ϛgroundwater protection zones, andϚcritical infrastructure coŘŘiîoŘŜϴthey shape method,
timing and documentation rather than prohibit NBS.

�eČional leŽel (�outē �oēeıia �eČion ϯ V�IP ϯ inteŘface ſitē �ity)

The region translates national aims into spatial rules and programmes. TheϚPrinciples of Spatial
DevelopmentϚset corridorsϯlimits (flood-risk areas, ecological networks, green-blue axes). TheϚDe-
velopment Programme 2021ϳ202͖provides funding hooks for resilience, water efficiency and urban
quality. TheϚAdaptation Strategy of South Bohemia 202͓ϳ20͓͒ϚprioritisesϚheat mitigation, stormwa-
ter retention, flood and drought resilience, encouragingϚnatural water retention measures.

InŜtitutionŜ to inŽolŽeϟϚSouthBohemianRegionalAuthorityϚ(UrbanPlanningϯBuilding,Environmentϯ
Nature, ®ater, RoadsϯTransport)ϢϚJAIPϚand regional research bodies (Biology Centre CAS, Global
Change Research Institute CAS, University of South Bohemia) for baselinesϯmonitoringϢϚRegional
Sanitary Station,ϚFire Brigade, and network operators for early technical alignment.

�onŜentŜ Э ŜeŗuencinČϟϚTypically:ϚnaturescreeningҌwaterpermitsҌbuildingϯroadconsentsϚ(SEAϯ
EIA if triggered). For works in regional corridors, secureϚadministrator approvalsϚandϚconstruction
windows (spawningϯnestingϢ flood season). CiteϚPrinciples of Spatial DevelopmentϚand theϚRegional
Adaptation StrategyϚfor plan consistency.

�yneŘČieŜ ŽŜϟ fŘictionŜϟϚ Regional adaptation and development programmesϚ supportϚ floodplain
reconnection, wetlands, urban SuDS, canopy expansion. Frictions:Ϛ standard road cross-sec-
tionsϚ vs. permeableϯvegetated sectionsϢϚ river maintenance regimesϚ vs. roughnessϯhabitat. Re-
solve withϚ paired performance metricsϚ (no increase in residual risk ѭ peak-attenuationϯstorage
gains),Ϛmosaicϯseasonal maintenance, andϚagreed cross-sectionsϚwith roadϯutility owners.

�eŜtŘictionŜϟϚRegional set-backs from watercourses,Ϛecological network safeguardsϚandϚlandscape
protectionϚcondition materialsϯprofilesϯvegetationϴearly design response typically favours NBS.

[ocal leŽel (�ity of �eŜħõ �uî÷joŽice)

Delivery is governed by theϚ ¾oning PlanϚ (new master plan in preparation), theϚ [ocal Adaptation
Strategy (2022), theϚStrategic Plan (201͗)ϚandϚ“Českõ Budějovice 21 Smart Green City”. Together
they justifyϚSuDS networks, de-sealing, canopy growth, riparian buffers and park water featuresϚas
mainstream infrastructure and provide the policy base for funding and approvals.

InŜtitutionŜ to inŽolŽeϟ City Urban Planning, Building Authority, EnvironmentalϯNature, Roadsϯ
Transport, GreeneryϯParks, ČEVAKϚ(waterϯutility), plusϚE.GDϚ(gas), electricity DSi and telecoms for
corridor agreementsϢϚRegional Sanitary StationϚandϚFire BrigadeϚon healthϯsafety.

�onŜentŜ Э typical pacħaČeŜ
• Plan conformity:Ϛsiting within the ¾oning Plan (or minor adjustment)Ϣ reference [ocal Ada-

ptation & Strategic Plans.
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• ®ater permits:Ϛoutfalls, infiltration, wetlands, bankϯfloodplain works (with hydraulic calcu-
lationsϢ no adverse flood-risk effects).

• Nature consents:ϚNaturaϯprotected-species screeningϢϚtimingϯmethodϚagreements (natu-
ral materials, sediment protocols).

• Buildingϯroadϯutility approvals:Ϛcross-sections for permeable pavements, swales, tree-root
corridors, overflow routesϢ right-of-way and utility offsets.

• Fealth & safety:ϚSanitary Station opinion for open-waterϯwetlands (mosquito, bathingϯodo-
ur)Ϣ Fire Brigade for accessϯegress.

• i&Mϯmonitoring:Ϛclear responsibilitiesϯfrequencies, biodiversity-aware regimesϢ KPIs (sto-
rage mχ, time-to-peak, draw-down hours, TSSϯnutrient proxies, canopyϯpermeability, surfa-
ce-temperature reduction, habitat indicators).

®ēeŘe ŘuleŜ pull apaŘt ϱ pŘactical ŘeconciliationŜ

• Street standards vs. SuDS geometry:Ϛ agree bespoke sections (kerb heights, alternative
cross-falls, inletϯoutlet details) at concept stage.

• Conveyance maintenance vs. habitatϯroughness:ϚcodifyϚselectiveϯmosaicϚmowing and se-
asonal restrictions in permits and contracts.

• [and take vs. floodplain space:Ϛreserve space in the new master planϢ treat NBS asϚrisk-re-
duction infrastructure.

• Procurement rigidity:Ϛ specifyϚ performance targetsϚ andϚ adaptive managementϚ instead of
only fixed outputs.

@uiîance ČapŜϟϚCity-levelϚSuDS sizingϯacceptance,Ϛi&M manualsϚandϚmulti-benefit KPIsϚare not
fully harmonisedϢ fill with a project-specificϚ acceptance noteϚ agreed by BuildingϯEnvironment
andϚČEVAK. During the master-plan transition, attach a shortϚpolicy-consistency memoϚlinking to
the [ocal and Regional Adaptation Strategies.

�ŘeaŜ of ŘeŜtŘictionϟϚ Flood-hazard zones,Ϛ Natura 2000 buffers,Ϛ riparian strips,Ϛ groundwater
protection areas,Ϛ utility corridorsϴaffect siting, methods, seasonality and evidence, but do not
preclude NBS.

Operating note.Ϛ EngageϚ MÀPϯMMRϯMPiϚ for policyϯfundingϢ regionally theϚ South Bohemian
AuthorityϚ and research partnersϢ locally the cityЍsϚ planningϯenvironmentϯroadsϯgreeneryϯ
utilitiesϚ teams and operators. Sequence approvals (nature Ҍ water Ҍ buildingϯroad), ground
applications inϚplan consistency, and attach a compactϚevidence packϚplusϚi&MϯmonitoringϚwith
agreed KPIs. ®here regulations conflict (conveyance vs. retentionϢ street norms vs. SuDS), se-
cureϚ written departuresϚ tied toϚ performance targets. This enables Českõ Budějovice to lawfully
and efficiently deliver NBS that reduce floodϯheat risks, improve water quality and biodiversity, and
enhance urban liveability.

applications inϚplan consistency, and attach a compactϚevidence packϚplusϚi&MϯmonitoringϚwith
agreed KPIs. ®here regulations conflict (conveyance vs. retentionϢ street norms vs. SuDS), se-
cureϚ written departuresϚ tied toϚ performance targets. This enables Českõ Budějovice to lawfully
and efficiently deliver NBS that reduce floodϯheat risks, improve water quality and biodiversity, and
enhance urban liveability.
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6. �uııaŘy

Nature-based solutions (NBS) have moved from pilot ideas to a central pillar of European climate,
water, and biodiversity policy. This report assembled the European legal architecture and examined
five regionalϯnational contexts (Poland, Italy, Slovenia, Fungary, Czech Republic) to show how NBS
can lawfully deliver flood and drought resilience, water-quality gains, biodiversity recovery, urban
cooling, and social co-benefits. The overarching message is straightforward:ϚNBS are now a main-
stream expectation, but turning that expectation into buildable, permittable and maintainable proj-
ects requiresϚclear understanding of legal acts and their interrelationships, early coordination across
institutions, and practical guidance that treats living systems with the same operational seriousness
as grey infrastructure. Further workϴbothϚat EU committee levelϚ(to standardise definitions, meth-
ods and monitoring) andϚat national levelϚ(to align sectoral statutes, permits and standards)ϴis es-
sential to sustain momentum. In Poland in particular,Ϛthere is no statutory definition of NBS, which
complicates acceptance and procurement. 

The report therefore stresses, itϚis vitalϚnot to confuse “green and blue infrastructure” (BGI) with NBS.
BGI refers to networks and elements (parks, swales, permeable streets)ϢϚNBS is broader term ϴ it
isϚaction using living systems as the primary mechanismϚto address societal challenges andϚmustϚde-
liverϚmeasurable biodiversity benefitsϚalongside other outcomes. Many BGI elements can be NBS, but
only whenϚdesigned, permitted and maintainedϚfor hydrologic, ecological and social performanceϴ
not merely for amenity.Ϛ

®ēat tēe leČal aŘcēitectuŘe enaæleŜϴanî ēoſ it ƱtŜ toČetēeŘ

At EU level, theϚ ®ater Framework DirectiveϚ (®FD) andϚ Floods DirectiveϚ establish the basin-scale
planning cycles and risk logic where catchment NBS (floodplain reconnection, side-channel revival,
natural retention, riparian buffers) are the default measures. TheϚFabitats and Birds DirectivesϚ(Natu-
ra 2000) set hard biodiversity safeguards that distinguish credible NBS from purely“green”aesthetics.
NBS must pass appropriate assessment and, done well, help achieve site conservation objectives.
TheϚNature Restoration RegulationϚturns ambition intoϚbinding, time-bound restoration targetsϚacross
rivers, wetlandsϯpeatlands, forests, agro-ecosystems and cities, making NBS a compliance path-
way rather than a nice-to-have. TheϚ Adaptation Strategy,Ϛ Biodiversity Strategy 20͒0,Ϛ Soil Strategy
20͒0ϚandϚ¾ero Pollutionframework give strategic cover and metrics, while sectoral acts (e.g.,ϚUrban
®astewater recast) promote blue-green source control and energy-neutral water services in cities.
Macro-regional strategies (e.g.,ϚEUSBSRϚin the Baltic) knit cross-border funding and prioritiesϴuseful
for the Polish coastal and lagoon contexts highlighted in the report.Ϛ

Across Member States and the five model regions, theϚinstitutional mapϚis consistent: basin author-
ities and water administrations license works affecting rivers and floodplainsϢ environmentalϯnature
bodies screenϯassess Natura 2000 and protected areasϢ regional parks or cultural-landscape guard-
ians issue landscape permissionsϢ municipalities and roadϯutilities owners gatekeep street-level
SuDSϢ and public-health or sanitary services weigh in where open water intersects amenity. ®here
teams approached these actorsϚearly with a shared evidence packϚ(hydraulic modelling, soilϯinfil-
tration tests, habitat baselines, KPIs, i&M regime), approvals accelerated and late redesigns were
avoided.Ϛ
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Xey cŘoŜŜϱcuttinČ ƱnîinČŜ fŘoı tēe ƱŽe ŘeČionŜ

�yneŘČieŜ aŘe ŜtŘonČ. Flood/drought risk planning dovetails with WFD hydromorphology and bio-
diversity goals. Agricultural eco-schemes and soil policy support riparian strips, hedgerows, wet-
lands and rewetting. Urban adaptation strategies legitimise de-sealing and SuDS networks.Ϛ�otϱ
tlenecħŜ aŘe ŘecuŘŘinČ. [egacy “clear-and-convey” maintenance can strip habitat and roughness
that NBS need. Street standards and utility corridors can make SuDS geometry hard to approve.
Procurement and liability regimes are tuned to fixed outputs, not adaptive living systems.ϚGuidϱ
ance ČapŜϚremain on standard SuDS sizingϯacceptance, biodiversity-aware i&M, and integrated
KPIs that track hydraulic, water-quality, biodiversity, heat-mitigation and social use. The report doc-
uments practical reconciliationsϴselectiveϯmosaic maintenance, special planning overlays that
reserve floodplain space, agreed street cross-sections, and performance-based contracts.Ϛ

�ēe PoliŜē conteƄtϴîeƱnitionŜ anî îiŜtinctionŜ

PolandЍs strategic spine (PEP20͒0, SPA2020, drought and basin plans) enables NBS, and institu-
tions such asϚ®ody PolskieϚ(water-law permits) andϚGDi�ϯRDi�Ϛ(Natura 2000) are decisive gate-
keepers. ´etϚPolish law lacks a formal NBS definition, leaving practice to import ECϯUNEAϯIUCN
language. This is workable, but it increases interpretive risk in permits and procurement. ipera-
tional experience from municipal utilities such asϚGdaĳskie ®odyϚhighlights three essentials for
city-scale success:Ϛ(i) a retention-first, network approachϚ(distributed SuDS connected to receiv-
ing waters with overflow routes)ϢϚ(ii) maintenance designed in from day oneϚ(seasonal, mosaic re-
gimesϢ ownership and budget clarity)Ϣ andϚ(iii) public communication and co-creationϚ(rain-garden
programmes, parcel-scale retention incentives, and clear guidance for property owners). These
practices turn strategy into day-to-day routines and are directly transferable to other cities in the
reportЍs model regions. (See Gdaĳskie ®odyЍs publicly available materials and programmes as ref-
erence for governance, standards and engagement approaches.)

®ēat neeîŜ to ēappen neƄt ((� coııitteeŜ anî national leŽelŜ)

�t (� coııittee leŽel, a conciseϚoperational standard for NBSϴaligned with the IUCN Global
Standardϴshould codify design criteria (e.g., design storms, draw-down times), biodiversity and
water-quality KPIs, monitoring protocols, and biodiversity-aware i&M (mosaicϯseasonal mainte-
nance), with annexedϚ street cross-sectionsϚ andϚ acceptance templatesϚ for SuDS and wetlands.
Implementing guidance under the wastewater recast and NECPs shouldϚcount energy co-bene-
fitsϚ(cooling-load reductionϢ avoided pumpingϯtreatment energyϢ embodied carbon) to unlock ad-
ditional funding lines without diluting biodiversity requirements.

�t national leŽel, authorities should:

• adopt or reference anϚNBS definitionϚ(Poland urgently), clarifying that BGI Ѳ NBS unless
living systems and biodiversity benefits are centralϢ

• updateϚstreetϯutility standardsϚto recognise permeable geometries, root corridors and
vegetated conveyanceϢ
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• alignϚmaintenance codesϚso hydraulic safety and habitat are reconciled (selective, seaso-
nal regimes)Ϣ

• publishϚmodel procurement clausesϚfor performance-based, adaptive contractsϢ and
• mandate compactϚevidence packsϚfor NBS (hydraulic, ecological, water-quality, microcli-

mate and social KPIs, plus i&M and monitoring).

�loŜinČ tēouČēt

NBS are not a fashionϴthey are theϚmost scalable, multi-benefit routeϚto meet EuropeЍs legal du-
ties on water status, flood risk, biodiversity, soil health and urban resilience. The law already pro-
vides many of the toolsϢ the task now is toϚoperationaliseϚthem consistently: define clearly (espe-
cially in Poland), plan at basin and city-network scales, coordinate consents early, and resource
long-term maintenance and monitoring. Done this way, NBS will not only satisfy complianceϴthey
will leaveϚmore resilient, biodiverse and liveable placesϚfor the next decades.
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