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NBS: THE CONCEPT1
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The term <Nature-based Solutions= (NbS) first emerged with the World Bank portfolio
for Biodiversity, Climate Change, and Adaptation (World Bank, 2008), where it was used in the 
context of finding new solutions to mitigate and to adapt to climate change effects whilst 
simultaneously protecting biodiversity and improving sustainable livelihoods

<If human societies work with nature,rather than against it,  
we can develop and

implement solutions that create a more resilient, resource-
efficient and green economy=

4



<Nature-based Solutions= (NbS) -> RELATIVELY NEW CONCEPT STILL UNDER CONSTRUCTION

YEAR ORGANISATION DEFINITION REFERENCE

2015
European 

Commission

European 

Commission,  

2015

2016 IUCN

Nature-based solutions aim to help societies address a variety of

environmental, social and economic challenges in sustainable ways.

They are actions inspired by, supported by or copied from nature;

both using and enhancing existing solutions to challenges, as well

as exploring more novel solutions. (...) They have tremendous

potential to be energy and resource-efficient and resilient to

change, but to be successful they must be adapted to local

conditions.

Actions to protect, sustainably manage and restore natural or

modified ecosystems, which address societal challenges effectively

and adaptively, while simultaneously providing human well-being

and biodiversity benefits.

IUCN, 2016

2020 WWF

Ecosystem conservation, management and/or restoration

WWF, 2020

2021
European 

Environment Agency

interventions intentionally planned to deliver measurable positive

climate adaptation and/or mitigation benefits that have human

development and biodiversity co-benefits managing anticipated

climate risks to nature that can undermine their long-term

effectiveness.

Solutions to societal challenges that are inspired and supported by

European 

Environment 

Agency, 2021

2022

United Nations  

Environment 

Assembly of the  

United Nations  

Environment 

Programme

nature, which are cost-effective, simultaneously provide

environmental, 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

seascapes, through locally adapted, resource-efficient and systemic

interventions. Nature-based solutions must benefit biodiversity

and support the delivery of a range of ecosystem services.

Actions to protect, conserve, restore, sustainably use and manage
natural or modified terrestrial, freshwater, coastal and marine

ecosystems which address social, economic and environmental

challenges effectively and adaptively, while simultaneously

providing human well-being, ecosystem services, resilience and

biodiversity benefits.

UNEP, 2022

NbS intends to embrace other concepts such as:

▪ ecosystem-based approaches (EbAp),
▪ ecosystem-based adaptation (EbA),
▪ ecosystem-based disaster risk reduction (Eco-

DRR)

▪ green infrastructure (GI)
▪ blue-green infrastructure (BGI),
▪ ecological engineering (EE),
▪ ecological restoration (ER),
▪ sustainable management (SM),
▪ ecosystem-based management (EbM),
▪ sustainable forest management (SFM),
▪ integrated watershed management (IWM)
▪ … or even

▪ hybrid solutions (combined green/grey)
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Source: i-SANA GROUP, IHCANTABRIA (2023)



IUCN (2020) came up with a set of principles in order to move towards an operational 
framework that can guide applications of the NbS concept
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1. Embrace nature conservation norms (and principles);

2. Implemented alone or in an integrated manner with other solutions to societal challenges (e.g. technological and 

engineering solutions);

3. Determined by site-specific natural and cultural contexts that include traditional, local and scientific knowledge;

4. Produce societal benefits in a fair and equitable way, in a manner that promotes transparency and broad 

participation;

5. Maintain biological and cultural diversity and the ability of ecosystems to evolve over time;

6. Applied at a landscape scale;

7. Recognise and address the trade-offs between the production of a few immediate economic benefits for 

development, and future options for the production of the full range of ecosystems services;

8. Constitute an integral part of the overall design of policies, and measures or actions, to address a specific 

challenge.



• WWF principles (WWF, 2020)

• World Bank principles on nature-based flood protection 

(World Bank, 2017)

• IUCN principles (Cohen-Shacham et al., 2019)

• FEBA (Friends of Ecosystem-based Adaptation) framework 

for EbA criteria and standards (FEBA, 2017)

• International principles and standards for the practice of 

ecological restoration (Gann et al., 2019)

IUCN Global Standard for NbS (2020)

Aiming to provide an opportunity to create  
a global user community that helps guide 
implementation on the ground, accelerate 
policy development, and create  
conservation science on NbS

Consists of 8 Criteria and 28 Indicators, 
interconnected and intended as a
<user-friendly framework for the verification,
design and scaling up of Nature-based  
Solutions

Other normative principles
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Nature-based Features (NBF) are those that may 
mimic characteristics of natural features but are 
created by human design, engineering, and 
construction to provide specific services such as 
coastal risk reduction.

(2013)

We define Engineering With Nature as the 
intentional alignment of natural and engineering 
processes to efficiently and sustainably deliver 
economic, environmental and social benefits 
through collaborative processes

The Engineering perspective

What is EWN?

What are NBFs?

The transition between green and grey



The coastal perspective
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1. The terms NbS is still relatively new and connected with a

large set of other similar terms with a strong dependency

on the community your get involved

2. Attempts from different organizations are converging but

there is still a need for standardization

3. Still, this is a concept unknown for relevant stakeholders

and key players in the value chain of NbS implementation

4. Important barrier

A relevant barrier
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GOVERNMENT, POLICY SUPPORT 
AND INTEGRATION

2

11



The international increasing support and relevance of NbS in policies, strategies and agendas is boosting 
the adoption by governments, the integration in different policy contexts and the upscaling and 
mainstreaming of NbS in different geographies

A few examples:

NbS have been prioritised by European Union (EU) environmental policy agendas

(EU Biodiversity Strategies, EU Green Infrastructure Strategy, EU Research & Innovation Agenda for 
Nature-Based Solutions, EU Strategy on Climate Change Adaptation, The European Green Deal, and the EU 
Nature Restoration Law),

Worldwide
(The Sendai Framework for Disaster Risk Reduction, and The New Urban Agenda)

are considering Nbs as a solution to face environmental, social and economic challenges in a 
sustainable way.

Sustainable Development Goals (SDGs) and 2030 Agenda (UN)
<Rio conventions= (Convention on Biological Diversity; Convention to Combat Desertification; UN Framework 
Convention on Climate Change) or the UN Decade on Ecosystem Restoration 2021–2030

are integrating Nbs as part of the solution space to achieve their goals

12
Source: i-SANA GROUP, IHCANTABRIA (2023)



NbS implementation is also fostered from several European directives

- Floods Directive,
- Habitats and Birds Directives
- Water Framework Directive
- et al.

because they will clearly benefit reaching their targets.

mostly targeting 
public stakeholders

But how far are we heading?
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But how far are we heading?
Commission Delegated Regulation (EU) 2021/2139 of 4 June 2021 
supplementing Regulation (EU) 2020/852 of the European Parliament 
and of the Council by establishing the technical screening criteria for 
determining the conditions under which an economic activity qualifies 
as contributing substantially to climate change adaptation and for 
determining whether that economic activity causes no significant harm 
to any of the other environmental objectives

An economic activity contributes substantially to climate change adaptation if:

The adaptation solutions implemented:

(a) do not adversely affect the adaptation efforts or the level of resilience to physical climate risks of other people, of nature, 
of cultural heritage, of assets and of other economic activities;

(b) favour nature-based solutions (6) or rely on blue or green infrastructure (7) to the extent possible;

(c) are consistent with local, sectoral, regional or national adaptation plans and strategies;

(d) are monitored and measured against pre-defined indicators and remedial action is considered where those indicators are 
not met;

(e) where the solution implemented is physical and consists in an activity for which technical screening criteria have been 
specified in this Annex, the solution complies with the do no significant harm technical screening criteria for that activity

14

Example 1:



But how far are we going?

(6) Nature-based solutions are defined as 8solutions that are inspired and supported by nature, which 
are cost-effective, simultaneously provide environmental, 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 seascapes, through locally adapted, resource-efficient and systemic 
interventions9. Therefore, nature-based solutions benefit biodiversity and support the delivery of a 
range of ecosystem services

Compliance with the EU Taxonomyaffects ESG policies & access to finance of EU private companies

Both are relevant drivers for the involvement of the private sector in the 
implementation and finance of NbS

Example 2: The Taskforce on Nature-related Financial Disclosures ("TNFD") Framework (2022)

It seeks to provide organisations and financial institutions with a risk management and disclosure framework to 
identify, assess, manage and report on nature-related dependencies, impacts, risks and opportunities ("nature-
related issues"), encouraging organisations to integrate nature into strategic and capital allocation decision 
making.
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In Spain (Ministry of Ecological Transition):

• Green infrastructure strategy (2021)
• NbS are a priority in the National Adaptation Plan (PNACC) (2020)
• Spanish National Strategy for Climate Change Adaptation in Coastal Areas (2017)

Spanish Law on Climate Change and Energy Transition (2021)

8. El PNACC promoverá y priorizará la adaptación al cambio climático basada en ecosistemas, el desarrollo de las 
infraestructuras verdes y las soluciones basadas en la naturaleza.

Artículo 26. Fomento de la capacidad de absorción de los sumideros de carbono.
1. Las Administraciones Públicas competentes promoverán la identificación, clasificación,

cartografía, aumento y mejora de los sumideros de carbono, incluidos los sumideros de
carbono azul definidos por el Grupo Intergubernamental de Expertos sobre el Cambio
Climático, así como su evaluación y contabilización a partir de las fuentes de información
existentes

……. se fomentarán las acciones que resalten las externalidades positivas que proporcionan los 
sumideros de carbono terrestres y marinos,



These existing efforts on biodiversity, climate, environment and sustainable development are 
boosting and could affect NbS design, planning and implementation at different scales.

but

Are we ready to face the challenge?

Do we have developed acomplete value chain to design,plan, 
implement, operate & maintain,monitor, finance, insure….…acceptable 
and reliable NbS?

Ifso, in what environments are we able to allow upscaling and 
relocationof solutions?

Are we able to develop solutions fulfilling stakeholders’ needsand 
levels of admissible risk?

Ifnot,what is missing? 17

One mayconclude that conceptual government and policy support is clearly present



FINANCING3
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Investment needs in NbS to:

• Limit climate change below 1.5oC
• Halt biodiversity loss
• Achieve land degradation neutrality

Source: Van Raalte, D. and Ranger, N. Global Center on Adaptation (2023)



20

Types of investors in NbS

Source: Van Raalte, D. and Ranger, N. Global Center on Adaptation (2023)



2
1

Types of financial instruments used to 

finance NbS

Source: Van Raalte, D. and Ranger, N. Global Center on Adaptation (2023)

Barbados  
Belize 
Ecuador



22

Barriers for NbS financing

NbS is still a relatively new concept

The return on investment on NbS is not yet evident

NbS are typically location and environment specific

Quantifying and disseminating results is complex

• Evaluating the effectiveness ofprojects is difficult

• Quantifying the impact on biodiversity, carbon sequestration, and other ecosystem services requires 
sophisticated assessment methods and significant resources.

• Communicating these results in a clear and compelling manner to investors and stakeholders is challenging, in
part due to a lack of standardisation (López-Portillo Purata et al.,2022).

Lack of supportive policy ……..or incentives???

Source: Van Raalte, D. and Ranger, N. Global Center on Adaptation (2023)





Assessmentof69restorationprojectsworldwide

<On average, coastal habitats reduce 

waveheights between 35% and71%.

Salt-marshes: 72%,
Coral reefs: 70%;

Seagrass/kelp beds:36%.=
Mangroves :31%;

=Evaluating the effectiveness of projects is difficult=



10 yr with 
Habitat

10 yr w/out 
Habitat

Estimate Waves 
Offshore

Estimate Waves Estimate Effects 
Nearshore of Habitats

Estimate  
Flooding

Storm Freq.

Assess Damages
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Valuation of coastal protection services
=Evaluating the effectiveness of projects is difficult=

<lack of standardization=



2
6

The value of coral reefs for flood 
protection.

Circles represent the annual expected 
benefit from coral reefs for flood 
protection ($US millions). The values are 
the difference in annual expected 
damages with and without (the top 1m) 
of reefs

ANNUAL EXPECTED AREA FLOODED (km2)

Absolute % of the total in country

ANNUAL EXPECTED PEOPLE

Absolute % of t

1 Philippines 88.45 Cayman Islands 0.968 Philippines 73162 Cayman Islands

2 Indonesia 83.20 Turks & Caicos 0.609 Indonesia 56034 Belize

3 Cuba 79.51 Bahamas 0.224 Mexico 15391 Grenada

4 Mexico 38.02 Kiribati 0.219 Malaysia 12340 Bahamas

5 Bahamas 31.07

Antigua &  
Barbuda

0.188 Cuba 8061 Philippines

6 Myanmar 26.21 Bermuda 0.085 Myanmar 7166 Cuba

7 Dom. Republic 18.41 Cuba
British Indian

0.072 Dom.Republic 6872 Dom. Republic

8 Saudi Arabia 16.89 Ocean Territory 0.057 Vietnam 6319 Jamaica

9 Malaysia 12.70 Maldives 0.053 Thailand 2077

Antigua &  
Barbuda

10 Thailand 8.99 Dom. Republic 0.038 Saudi Arabia 1865 Malaysia

11 Vietnam 8.49 Philippines 0.030 Jamaica 1687 Turks & Caicos



27Becketal.(2017)
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FOR CORAL
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Benefit to Cost Ratios (B:C) for a) Mangrove and b) Coral Reef restoration across 

the Caribbean estimated using a 30-year project life with a 4% discount rate.

Results are summarized in 20-km coastal study units. Circle sizes and colors 

indicate B:C ratios.
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This assessment includes adaptive management 
allowing shoreline time variability

Essential for NbS



NbS PROJECT LIFE CYCLE: CHALLENGES4
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36Source: Kumar et al. (2021)
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Activities Phase of application

ES appraisal and ecosystem assessment. All phases

Multi-stakeholder participatory process. All phases

Identification of target sites, understanding of the geographical context,
and definition of project goals. Pre-implementation

Problem framing, risk identification and scenario modelling/simulation. Pre-implementation

Development of the strategy and NbS measures (use of specific
modelling methods and tools). Pre-implementation

Preliminary cost-benefit analysis (CBA) and consideration of alternatives. Pre-implementation

Multi-criteria decision analysis (MCDA). Pre-implementation

Impact evaluation and performance assessment. Post-implementation

Post-implementation CBA. Post-implementation

Analysis of learned lessons. Post-implementation

Recommended steps or activities to be carried out throughout the lifecycle of a NbS project,

Source: i-SANA GROUP, IHCANTABRIA (2023)



38Source: OPERANDUM PROJECT (2021)

The OPERANDUM approach- Open Air Laboratories (OALs)

Co-creation of NbS: different parties come together in order to create a mutually beneficial outcome. 
It implies the continuous exchange of knowledge in a recursive or iterative process.



The OPERANDUM approach- Open Air Laboratories (OALs)

Co-design: a process where the problem and the target area is identified as well as the 
stakeholders, their aspirations, shared values or common interests and aims regarding the 
project and the target area.

Co-development: In this phase by using the variety of expertise and knowledge of the group potential 
solutions for the problem are jointly developed and with the help of some research if needed.

Co-deployment: In this phase, the solutions will be implemented and monitoring of the solutions will be 
established. The monitoring, as well, can be conducted with the stakeholders.

Monitoring: Monitoring is an essential part of the co-creation. It can focus on the outputs/outcomes of the 
processes (NBS) as well as the process itself. It shapes the way the process is structured and resourced 
ensuring that it is reflective and adaptive as much as it is generative. Monitoring and associated assessment 
is also an important element for learning.

39



(2023)
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Costs are still unknown 
for the full lifecyle

Lack of evidence and 
meaningless w/o 
considering 
performance



(2021)
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Can we establish a parallelism between conventional engineering and the design, 
implementation and maintenance of NBS for DRR and CCA applications ?

NBSvsGrey:Anengineeringperspective
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NBSvsGrey:Anengineeringperspective

Reguero,vanWesenbeeck,Losadaetal.(inprep.)



• TIME / DESIGN LIFE: Engineered structures have a design life, typically 20–50 years, and are 
built for design environmental, climatic, and anthropogenic conditions over that period.

• TIME / PERFORMANCE: Ecosystems remain in place for much longer periods of time 
depending on climate and human drivers. How do we measure the variability of the expected 
service over time, especially during the expected service life of our NBS or hybrid solution?

• BOUNCE-BACK: A major difference between NBS and conventional engineered structures is 
that ecosystems are highly dynamic and may be able to recover and regenerate following 
damage, (i.e. <bounce back=). Engineered structures do require human intervention for 
maintenance and repair after damage.

• SPACE :Coastal ecosystems influence – and are influenced by – processes acting at spatial 
scales that are typically larger than an engineering structure. Design and management at the 
landscape scale (integrally to the coastal processes involved)

NBSvs Grey:An engineeringperspective
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Figure 4. Integrating greenandgray in  
climate risk adaptation. Risk changes over 

time;Conventionaldefensescanreducemuchof 

thisrisk,but their effectivenessdeterioratesover 

time (gray shading), which requires planning 

maintenanceandupgrades.Nature-based  

solutionscansupplementtheseconventional  

measuresbyincreasingperformancegradually  

andrecoveringafter damagingevents,although  

eventualstressorscan impacttheirperformance

NBSvsGrey:Anengineeringperspective

Reguero,vanWesenbeeck,Losadaetal.(inprep.)



Services and differences of CI and NI for coastal 

protection.Thedifferentcoastaldefensestypologies  

vary by spatial and temporal scales, but also by the co-

benefits they provide. Services (in colors) are represented 

for differenttypesofNaturalandConventional  

Infrastructureacross spacerequirements (x-axis)and 

servicedurationor lifespan(y-axis).

Reguero,vanWesenbeeck,Losadaetal.(inprep.)

Co-benefits and externalities is a competitive advantage but only if quantified/valued



LandscapeFunctional Units (FLUs)  

partitionofthecoastal zone. Coastal  

resilienceshouldbebuiltfrominterconnected  

elements (greenand/orgray)operatingatthe 

scaleof thephysicalandecologicalprocesses

Reguero,vanWesenbeeck,Losadaet  

al.(inprep.)

Co-benefits and externalities are a competitive advantage of NbS but only assessed at the proper scales and 
interconnections (systemic approach to coastal resilience)



Hendriks et al.

Ecosystem connectivity assessent is essential



RECOMMENDATIONS5
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RECOMMENDATIONS

The use of NBS as part of our portfolio of solutions for coastal resilience is highly context-specific, 
requiring careful evaluation, planning, project design, construction, maintenance and monitoring.

There are still important research and methodological gaps that need to be addressed before NBS 
can be fully operational as part of our solutions portfolio.

Do not reinvent the wheel. Take advantage of existing guidelines and experience worldwide and 
adapt it to your needs. Develop multidisciplinary working groups.

Especially in coastal applications, assess the existing ecosystems and the ones to be implemented 
as part of a coastal system considering cascading effects and fault trees associated to the relevant 
ecosystem services.

Develop demonstration projects for which the full value chain is assessed and covered.

Without extensive monitoring of existing ecosystems and implemented NbS upscaling and 
replication will fail.

Keep an open mind: coastal resilience will depend on a mix of green, grey and hybrid solutions
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¡MUCHAS GRACIAS!

<The best NBSisthe one that already exists=



QUESTIONS
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