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PUBLIC 
WORKS 

AND 
INFRASTRUCTURES

Static conventional management!

NO NbSAPPLICATION

Parks + Gardens and other Green Infrastructure

NO Co-Benefits + NO Resilience
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1.4. Key Concepts and Definitions

NATURE-BASED 
SOLUTIONS ECOSYSTEM-

BASED 
APPROACH

URBAN 
RESILIENCE

GREEN 
INFRASTRUCTURE

ECOLOGICAL 
MANAGEMENT

EFFECTIVE 
COMMUNICATION
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1.4.6. NbS Application and Sustainable Development Goals

Source - Natural Base Solutions SL from various sources

Reforestation

Aquifer recharge

Natural and 
artificial wetlands

Riparian vegetation 
strips

Urban buildings 
and green spaces

Sustainable Development Goals 
(SDG)
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1.4.7. A working example of NbS: Constructed Wetlands, SUDS and Cooling GI

Engineered systems that mimic natural wetlands, using plants, soils, and microbial 
activity to treat any kind of polluted waters. They remove contaminants like nitrogen, 
phosphorus, and heavy metals while enhancing biodiversity.

Constructed Wetlands for Wastewater Treatment

A range of water management practices, including green roofs, rain gardens, and 
permeable pavements, designed to slow, store, and filter stormwater runoff. These 
systems reduce urban flooding and improve water quality by filtering pollutants.

Sustainable Urban Drainage Systems (SUDS)

Urban green spaces, such as bioswales and rain gardens, that capture, slow down, and 
filter stormwater. These systems prevent contaminants from entering waterways while 
providing ecosystem services like habitat creation.

Green Infrastructure for Cooling Management





TK2
1.

4.
9 

G
re

en
 In

fra
st

ru
ct

ur
e:

 F
un

ct
io

ns
 a

nd
 B

en
ef

its

Source - Natural Base Solutions SL





TK2

Ecosystemic Services (ES)

The benefits that humans obtain from ecosystems, including provisioning (e.g. clean water),
regulating (e.g. flood control, air purification), supporting (e.g. soil formation, pollination), and
cultural (e.g. recreation, aesthetic value) services. NbS are designed to enhance and harness
these services within urban systems. (EUR-Lex)

Biodiversity

The variety of life at genetic, species, and ecosystem levels. In the context of NbS, biodiversity
underpins the resilience and functionality of green infrastructure, contributing to ecosystem
services like pest control, water regulation, and climate adaptation .

Low Impact Development (LID) + Water -sensitive urban design (WSUD)

Planning and design approaches that manage stormwater and urban runoff through
decentralized, small -scale, and nature -inspired practices (SbN) such as permeable pavements,
rain gardens, and green roofs, to mimic natural hydrology and reduce environmental impact .

1.5.1. Other Definitions
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1.5.2. Ecosystem Services

Source - International Institute for Sustainable Development

ESProvision

NbS can provide a number of
Ecosystem (or Ecosystemic)
Services that include Provisioning,
Regulating, supporting and
Cultural Services.

Ecosystem Services identification is an essential part of NbS planning as they feed justify their implementation in
certain areas.

Identification of intended Services to be provided by NbS is key to creating Performance Indicators for
monitoring .
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1.5.3. Ecosystem Services Co -Benefits

Source - International Institute for Sustainable Development

Ecosystem Services generate intended Benefits that need to be monitored but also generate Co-Benefits!

Co-benefits are an important part of NbS implementation as they feed into the Cost Benefit Analysis .

Co-Benefits can be identified at an early stage and during the operational phase.
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1.5.4. Ecosystem Services Co -Benefits

Source - Eggermont et al. (2015)
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NbS Implementation needs to be supported by
standards and procedures .

The IUCN Global Standard - SAT (Self-Assessment Tool)
is an online platform that helps users evaluate Nature -
based Solutions (NbS) projects against the IUCN Global
Standard for NbS's eight criteria .

The tool guides users through questions and
documentation to perform a self-assessment, identify
gaps, design new interventions, and track progress
towards aligning their projects with the global standard
for effective, sustainable NbS.

If you are planning to use the IUCN Global Standard for
Nature -based Solutions and/or require the self-
assessment tool, you will need to register .

1.7. NbS Implementation

Sourcec- IUCN online Self -assessment tool
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1.7.4. NbS implementation in rural contexts 

Source - BONEXproject

NbS can be applied in rural contexts to fit local needs.

Cities can implement Agricultural NbS to enhance their ES provision.

Example: BONEXproject, Alentejo region, Portugal.
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2.Foundations of Urban Resilience 
and Green Infrastructure 
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2.1. What Is Urban 
Resilience?

Resilience Principles 
(social, economic, 
environmental)

Role of NbS in 
Enhancing Urban 

Resilience

2.2. Green 
Infrastructure and 

Ecological 
Management

Definitions and 
Benefits (ecosystem 

services, biodiversity, 
water management, 

microclimate 
regulation)

Integrating Ecological 
Management Practices 

into Urban 
Development 

2. Foundations of Urban Resilience and Green Infrastructure
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Urban resilience is the ability of a city to anticipate, absorb, 
recover from, and adapt to a wide range of shocks and stresses, 
such as extreme weather, droughts, or social inequity.

It is built upon three interdependent pillars:

Social resilience : fostering inclusive communities with 
strong social networks.

Economic resilience : diversifying local economies and 
ensuring access to essential services.

Environmental resilience : protecting ecosystems and 
regulating natural cycles.

2.1. What Is Urban Resilience?
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NbS provide potential to shift towards transformative 
climate change action and build resilience in social, 
ecological and urban systems.

NbS bring more, and more diverse, natural features and 
processes into cities, through locally adapted , resource -
efficient and systemic interventions.

NbS are cost -effective , provide environmental, social and 
economic benefits and help build resilience. 

City resilience is underpinned by several qualities that 
apply both at city and at individual system scales.

2.1.2. The Role of NbS in enhancing Urban Resilience

Source - Resilient Cities Network

Properties of a resilient system
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3.Overview of Policy and 
Regulatory Frameworks
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3.1. Global International Policy Landscape

Source - EU Commission Urban Nature Platform

IUNC

Theoretical Framework and 
Definitions

Global Agreements :

Sustainable Development 
Goals (SDGs): especially SDG 

11 (sustainable cities) and 
SDG 13 (climate action).

Paris Agreement : calls for 
nature -based climate 
adaptation strategies.

NbS are increasingly embedded in global agendas and key frameworks include:
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3.2. EU Policy Landscape

Source - EU Commission Urban Nature Platform

Global Agreements 
and Policies

EU Biodiversity 
Strategy 2030 : 
promotes urban 

greening and ecosystem 
restoration.

Water Framework 
Directive : encourages 

integrated water 
management, where 
NbS can play a major 

role.

NbS are increasingly embedded in global and European agendas and Key frameworks include:
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3.2.1. Policy sectors for NbS (EU)

Sources - European Environment Agency 
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11.1. Step-by-Step NbS
Implementation Sprint

11.2. Detecting Policy 
Gaps

11.3. Harmonization 
Ladder (Local 
Regional EU) 

11.4. PPP Canvas for an 
NbS (Finance workshop)

Practical Exercises and Workshops (See Annex 2)

Source - Natural Base Solutions SL
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3.6. Barcelona Implementation Strategy

Source - Natural Base Solutions SL 

Barcelona embraced a 
progressive approach to 

integrating NbS and Biodiversity 
enhancement into its urban 

landscape several years ago.

This process has been guided by  
municipal plans and policies that 
align with broader European and 

global sustainability goals.

The gradual adoption of NbS
application policies started with 
the adoption and development of 

ecological urban planning 
strategies.

Case Study: Barcelona Implementation
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3.9. Hierarchy of Municipal Norms and Technical Documents

Source - Natural Base Solutions SL 

Case Study: Barcelona Implementation
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3.9.1. Policy and Regulatory Framework for NbS

Source - Natural Base Solutions SL 

The approval of the Greenery and Biodiversity Plan 2013-2020 in 2012 
generated the conditions for the development of an NbS based 
regulatory framework in urban design.

This allowed for the gradual implementation of pilot projects and 
innovative designs in several areas and locations and sparked the 
creation of several departmental plans and strategies.

The plan opened the doors to trying specific solutions in rewilding, 
biological pest control, water management, etc.

Case Study: Barcelona Implementation
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4.Governance and Institutional 
Arrangements
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4.1.1. Effective internal governance 

Source - Natural Base Solutions SL 

Overlapping Responsibilities
Implementing NbS often involves overlapping operational responsibilities 
across urban planning, environmental services, infrastructure, and finance. 
Effective internal governance and awareness is essential for integrating NbS
across all policy areas. 

Cross -Departmental Coordination
Overlapping operational responsibilities can lead to conflict or to oversight 
deficiencies. Top-down approaches do not always work best. Coordination 
mechanisms such as interdepartmental committees are needed to ensure 
coherence, avoid duplication, and leverage synergies.

Specialised NbS Working Groups
Dedicated bodies can help guide strategy, prioritise investments, and 
troubleshoot implementation challenges across departments. They act as 
innovation hubs and accountability mechanisms within municipal governance.
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NbS projects require awareness, input and ownership from a spectrum of actors .

Key Stakeholders :

Public Authorities (local, regional, national)

Professionals (Architects, Engineers, Landscape Designers)

Private Sector (developers, utilities, service providers)

Civil Society (NGOs,neighbourhood associations, residents)

Academia and Research Institutions

Multidisciplinary Approach

Effective NbS governance depends on collaboration between diverse disciplines .
Engaging a broad knowledge base helps ensure technical soundness and legitimacy .

4.3. Stakeholder Engagement and Collaborative Decision -Making

Source - Natural Base Solutions SL 
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Participatory Models

o Participation
o Co-creation,
o Citizen science,
o Participatory budgeting

Can enhance trust and long-term success
by involving communities in planning,
design, and maintenance decisions .

It is necessary to understand the drivers of
public awareness and understand
correctly the needs of stakeholders .

4.3.1. Participatory Models

Source - Natural Base Solutions SL 
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4.4. Legal and Administrative Procedures

Source - Natural Base Solutions SL 

Administrative clarity and regulatory support are necessary for 
facilitating NbS uptake.

Streamlining Permits and 
Licensing

Traditional 
procedures are often 

tailored for grey 
infrastructure. 

NbS require updated 
permitting pathways 
that recognise their 

multifunctionality and 
long-term benefits.

Overcoming Bureaucratic 
Barriers

Institutional inertia, 
fragmented 

responsibilities, and 
outdated norms can 

slow progress. 

Cities must develop 
guidelines, update 

procurement 
templates, and 

integrate NbS criteria 
into urban planning.
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4.6. Mediterranean Examples

Alicante

Benicassim

Cannes

Heraklion

Lisbon

Montpellier

Seville

Solana de los Barros

Thessaloniki

Case Study : Mediterranean Practice
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5.Financing Instruments for NbS
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5. Financing Instruments for NbS

5.1. Public Funding 
and Budget 
Allocation

- Municipal 
Budgets, Tax 

Incentives, Grants, 
Subsidies

5.2. Financial 
Instruments

- Financial 
instruments for 

NbS Projects

- Case Studies of 
Successful financial 

instruments

5.3. Public -Private 
Partnerships 

(PPPs)

- Structuring PPP 
Contracts for NbS

- Risk Sharing and 
Return on 

Investment

5.4. Blended 
Finance Models

- Combining Public, 
Private, and 

Philanthropic 
Capital

- Innovative 
Funding 

Approaches 
(crowdfunding, 
NGO appeals)
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5.1.1. Building a Nature Positive Economy

Source - Sectoral Brief: Built Environment, 2025
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