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EXECUTIVE SUMMARY

1. Nature -based solutions harness the power and sophistication of nature to turn environmental,
social and economic challenges into innovation opportunities. They can address a variety of
societal challenges in sustainable ways, with the potential to contribute to green growth,

‘future -proofing' society, fostering citizen well -being, providing business opportunities and
positioning Europe as a leader in world markets.

2. Nature -based solutions are actions which are inspired by, supported by or copied from nature.
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.

3. Many nature -based solutions result in multiple co -benefits for health, the economy, society and
the environment, and thus they can represent more efficient and cost - effe ctive solutions than
more traditional approaches.

4. An EU Research & Innovation (R&l) agenda on nature -based solutions will enable Europe to
become a world leader both in R&I and in the growing market for nature -based solutions. For
this, the evidence base for the effectiveness of nature -based solutions needs to be developed
and then used to implement solutions. Both need to be done in conjunction with stakeholders.

The potential for transferability and upscaling of solutions also requires further investigat ion.
There is also a need to develop a systemic approach that combines technical, business, finance,
governance, regulatory and social innovation.

5. Four principal goals have been identified that can be addressed by nature -based solutions:

- Enhancing sustai nable urbanisation through nature -based solutions can stimulate
economic growth as well as improving the environment, making cities more attractive, and
enhancing human well  -being.

- Restoring degraded ecosystems using nature -based solutions can improve the
resilience of ecosystems, enabling them to deliver vital ecosystem services and also to
meet other societal challenges.

- Developing climate change adaptation and mitigation using nature -based solutions
can provi de more resilient responses and enhance the storage of carbon.

- Improving risk management and resilience using nature -based solutions can lead to
greater benefits than conventional methods and offer synergies in reducing multiple risks.

6. Based on the four go als, seven nature -based solutions for R&l actions are recommended to be
taken forward by the European Commission and Member States:

- Urban regeneration through nature -based solutions

- Nature -based solutions for improving well -being in urban areas

- Establishi ng nature -based solutions for coastal resilience

- Multi -functional nature  -based watershed management and ecosystem restoration

- Nature -based solutions for increasing the sustainability of the use of matter and energy
- Nature -based solutions for enhancing th e insurance value of ecosystems

- Increasing carbon sequestration through nature -based solutions

This report was produced by the Horizon 2020 Expert Group on 'Nature -Based Solutions and Re -
Naturing Cities', informed by the findings of an e -consulta tion and a stakeholder workshop



INTRODUCTION

An EU R&l agenda on nature  -based solutions is an essential component to greening the economy
and achieving sustainable development. To contribute to the development of this R&l agenda, the

Expert Group on 'Nature -Based Solutions and Re -Naturing Cities' was commissioned. Since the
nature -based solutions concept is relatively new, the Expert Group developed an appropriate
definition, before considering the opportunities for nature -based solutions.

Nature -based solutions i what are they? .

Nature -based solutions aim to help societies address a variety of environmental, social and
economic challenges in sustainable ways. They are actions which are inspired by, supported by or

copied from nature. Some involve using and enhancing existing natur al solutions to challenges,
while others are exploring more novel solutions, for example mimicking how non -human organisms
and communities cope with environmental extremes. Nature -based solutions use the features and
complex system processes of nature, suc h as its ability to store carbon and regulate water flow, in
order to achieve desired outcomes, such as reduced disaster risk, improved human well -being and
socially inclusive green growth . Maintaining and enhancing natural capital, therefore, is of crucia |
importance, as it forms the basis for implementing solutions. These nature -based solutions ideally

are energy and resource -efficient , and resilient to change, but to be successful they must be
adapted to local conditions.

Nature -based solutions i whyno w?

Seizing the momentum for change : We are living in a time of great opportunities for
addressing societal challenges, such as increased urbanisation, economic inequalities and climate

change, and for ensuring our society is protected from foresee able futu re changes. After much
investment in studies of how nature works and how it benefits all people, we can now use this

knowledge to turn these challenges into actions for sustainable and green growth. Nature -based
solutions involve innovative governance, ins titutional, business, and finance models and
frameworks, leveraging both public and private funding. They also involve working beyond 'silos'

and engaging with others across disciplines and sectors, as well as systemically involving all
stakeholders, inclu ding citizens. All of these ideas are largely becoming recognised.

A growing awareness of the value of nature: There is a growing interest and awareness within

the business community 2 of the value of managing and maintaining biodiversity and ecosystem
services, as a business opportunity and as an essential means to reduce economic risks by

ensuring the continued supply of vital resources. The burgeoning number of international 3
national *, regional and local ° policy initiatives for the conservation and sust ainable use of the
natural environment are evidence of the realisation by policy makers of the importance of nature

to society. Civil society also is increasingly recognising the benefits derived from nature for

enhancing well -being, as seen in the numerou s bottom -up initiatives, particularly in community
efforts to bring nature back into urban areas. Finally, the science and research community is

currently focusing on 'people and nature', generating knowledge for resilient and adaptable socio -
ecological sy stems.

Business has an opportunity: Infrastructure spending amounts to about 3.8% of global GDP,
equivalent to US$2.6 trillion in 2013, and could grow to US$3.4 trillion per year through 2030 . In
a time of fiscal austerity, cost -effectiveness has become critical. As a result governments are
interested in identifying cost -effective alternatives to grey or technology -based infrastructure to

tackle challenges arising from biodiversity loss, climate change, more frequent natural disasters
and rapid urbanisati on. Nature -based solutions have demonstrated financial advantages due to a

1 See Annex 1 for a more elaborated definition

2 e.g. World Business Council for Sustainable Development, The Natural Capital Coalition

® e.g. Sustainable Development Goals, United Nations Office for Disaster Risk Reduction

‘e.g. UK Natur al Environment White PapertheodadD)r Sbveenemeatidbenat m
natural environment i n a better state than it inheritedo

® e.g. Freiburg Green City

® WBCSD (2015) http:/action2020.org/business -solutions/investing __-in-natural -infrastructure




reduction in initial capital expenses and on -going operational expenses and they have been used

strategically to recapitalise ag eing resources. For example, the City of Philadelphia found that the
net present value of green infrastructure for storm -water control ranged from $1.94 to $4.45
billion, while grey infrastructure benefits ranged from only $0.06 to $0.14 billion over a 40 -year

period 7. Nature -based solutions also offer more opportunities than 'grey" infrastructure, as they not
only increase the resilience of society to external economic and environmental stresses, but
contribute positively to human health and well -being. These components are essential for
sustainable competit  iveness.

Europe as an inspiration and world leader in markets: Although significant questions and
knowledge gaps remain, Europe has extensive pools of knowledge, scientific expertise, skills and
technological capability relevant to nature -based solutions. Local examples abound. What is
needed is to enhance the evidence -base and rationale and to implement nature -based solutions at
a greater speed and a wider scale. The aim of the EU R&l policy on nature -based solutions is to
position Europe as the world lead er, both in R&  on nature -based solutions and in the global
market for nature  -based solutions. This will be done by developing, demonstrating and replicating
innovative nature -based solutions and establishing a European evidence base (Annex 3) to support

their market deployment, as well as exploring new governance, institutional, business and finance

models which leverage both public and private funding. It also seeks to set the scene for their

application in other EU policy areas, but also by Member States , business and civil society.
The EU R&lI agenddasespedfisaltutéeonso is focused on-basedw and i n
solutions to societal challenges, but also builds on and supports other closely related concepts and
policies, such as the ecosystem a pproach, ecosystem services, ecosystem -based adaptation and
mitigation, and natural, green and blue infrastructure.
7 Stratus Consulting (2009) A Triple Bottom Line Assessment of Traditional and Green Infrastructure Options
for Controlling CSO Events in Philadel phiads Watersheds (Stratus
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KEY OPPORTUNITY AREA S FOR RESEARCHAND | NNOVATION
POLICY ON NATURE -BASED SOLUTIONS

The expert group identified four goals that offer exciting opportunities for promoting systemic and
sustainable nature -based solutions, which will help Europe to achieve its aim of being a world
leader in responsible innovation, while meeting the needs of society. The four goals are: enhancing
sustainable urbanisation, restoring degraded ecosystems, developing climate change adaptation

and mitigation and improving risk management and resilience 8 The recommendations are not just

for the EU, but also for application at the national and sub -national levels.

Goal 1: Enhancing Sustainable Urbanisation (Annex 2a)

Currently, 73% of Europeds populisaptojeated to lincrease t0i88% iyi t i es and

2050, resulting in over 36 million new urban citizens 9. This will pose a range of challenges for

cities, including resource availability and equitable economic growth. The quality of urban
environments is also at risk, necessitating their sustainable development and regeneration in order

to provide citizens with healthy and liveable conditions. This also rep resents a business
opportunity, for all actors that will need to be engaged with, in meeting the extensive demands for
new construction and renovation of housing, infrastructure, and other facilities.

Nature -based solutions for sustainable urbanisation re ly in large part on natural areas and features

in and around cities to perform essential ecosystem services. They provide multiple strategic
opportunity areas, which can be categorised under three main interconnected challenges and

trends. Firstly, nature  -based solutions support economic development in urban areas, which is
highly dependent on the amount and quality of natural resources available, such as water for
sanitation, drinking and manufacturing. The sustainability concerns in cities could drive the
emergence of new business models, which decouple economic growth from resource depletion and

the uneven distribution of resources. This would build on the circular economy and increased
reliance on local resources, leading to greater efficiency in the use of energy and materials. In
addition, the regeneration of neglected urban spaces can improve business and residential areas,

as multifunctional design with nature can create new dynamic spaces that increase land and
neighbouring property values, thus attr acting investors, whil st-bdinmproving ci ti

Secondly, sustainable urban planning with nature -based solutions has a positive environmental
impact. It provides opportunities for adaptation to climate change, thus increasing urban resilience

to risks, such as droughts, floods and heatwaves, as well as opportunities for small -scale climate
mitigation through increased carbon storage. It can also reduce pressure on peripheral natural

areas, for example, waste water can be treated closer to resident ial sources and provide
satisfactory near -home recreation opportunities that diminish the need to travel for contact with

nature.

Thirdly, nature -based solutions contribute to the social dimension of sustainable urbanisation. For

example, green space avai | abi l ity can be related to peopleds percei\
health, while having green space nearby appears to reduce the incidence of costly forms of illness,

such as heart disease, obesity and depression. In England, the benefits of urban greensp aces for

physical and mental health have been estimated to reduce treatment costs by £2.1 billion 4. Such

benefits appear to be stronger for vulnerable groups: children, elderly, and people of low socio -

economic status. Parks, urban farms and community gard ens provide places for people to be

physically active and to meet others. Moving nature -based solutions higher up the urban design

and planning agenda is a major opportunity to prepare our cities for the future, providing an
innovative ecosystems approach that can contribute to the resilience and economic growth of a city
and to human well -being .

8 Resilience addresses the capacity of a system to absorb shocks and disturbances and undergo chan gein

order to maintain approximately the same identity (see Annex 2d for further details)
® UN (2014) http:/esa.un.org/unpd/wup/Highlights/WUP2014 - Highlights.pdf




The Queen Elizabeth Olympic Park , located in East London  and a formerly deprived area  , has been
at the heart of a major urban regeneration plan , inview ofthe 2012 Olympic Games
Photos show parts of the area before and after the regeneration



Goal 2: Improving the Restoration of Degraded Ecosystems (Annex 2b)

In Europe, significant areas of ecosystems are being lost or degraded as a result of human
activities . For example, between 60% and 70% of European wetlands have been completely
destroyed '°.The drivers of loss and degradation vary according to the ecosystem and location, but

the key press ures include agricultural intensification, grey infrastructure expansion, pollution of
brownfield sites, hydrological modifications to water bodies, the intensification of forestry practices

and, generally speaking, climate change. These affect the ecosyst emsd ability to functi

ecosystem services and meet other challenges, such as water purification, soil erosion protection,

flood damage control, carbon sequestration and the provision of liveable places and recreational
opportunities that contrib ute to human well -being, economic stability and physical security.
According to economists, each year we lose 3% of GDP due to the loss of biodiversity and nature,

which costs the EUWhistthefirstopridrity isdmprevent further degradatio n of
ecosystems and avoid unsustainable use of natural resources, the restoration of at least 15% of

degraded ecosystems is now a global and European goal.

A strategic opportunity is the growing interest and awareness of the need to maintain, and also to

restore, the functionality of degraded ecosystems and their services. It is seen as an essential
ingredient within future business investments for generating revenue and by society wishing to

improve the attractiveness of landscapes and cities, which would generate investment and other
economic benefits, as well as contributing to human health and well -being.

There is growing evidence that ecosystem restoration can also play a key role in increasing
resilience to impending risks and threats. For example, co astal restoration makes coastal
communities more resilient to sea level rise and storms by re -initiating natural sedimentation
processes, and forest restoration protects against floods and mitigates runoff and landslides, for

example , by stabilising slopes . Restoring forest ecosystems through afforestation or change in
management can, amongst other things, significantly contribute to CO > sequestration, achieving an
additional sink of 90 to 180 MtCO Llyr 2 and reduce the risk of landslides and avalanches in

mount ai nous areas resulting in high <cost savings (e.

Switzerland %). Such actions not only contribute to the stabilisation of ecosystems, but also can

generate benefits exceeding investment costs in the long term . In Cambridgeshire, U.K., the
conversion of drained, intensively farmed arable land to a wetland habitat resulted in a net gain to

soci ety of G160/ ha/fyfr ifnwrestameomte i n r est Yr Restériognando f
enhancing such habitats can also provi de wider benefits, for example, boosting local tourism
including related economic activities), providing employment and education opportunities and

augmenting biodiversity conservation.

1 Revenga, C. et al. (2000) Pilot Analysis of Global Ecosystems, Freshwater Systems. World R esources

Institute, Washington, DC

" EC, DG Environment (2015)  http://ec.europa.eu/environment/nature/biodiversity/comm2006/2020.htm

2 |PPC (2007). Forestry. In Climate Change 2007: Mitigation. Contribution of Working Group IlI to the Fourth
Assessmentrep ortofthe IPCC

13 UNFCCC (2011) https://unfccc.int/files/adaptation/application/pdf/3eba.pdf

4 pehetal. (2014) Benefits and costs of ecological restoration: Rapid assessment of changing ecosystem
service values at a U.K. wetland . Ecol Evol . 4(20): 3875 1 3886.
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The restoration of the natural dynamics of a Danube floodplain to the east of Vienna was aimed at
protecting riverine habitats and species but also at moderating floods and droughts. Photos show
the floodplain before and after the hydrological restoration, which included the removal of
artificial elements to generate a natural river bank structure
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