
NATURE-BASED 
SOLUTIONS AND 
PROTECTED AND 
CONSERVED AREAS
An introduction 
for protected and 
conserved area 
practitioners

Incorporating material from the Second 
Asia Parks Congress, Kota Kinabalu, 
Sabah, Malaysia, May 2022 

Dudley, N., Furuta, N., Natori, Y. and Okano, N.



The designation of geographical entities in this book, 
and the presentation of the material, do not imply the 
expression of any opinion whatsoever on the part of  
IUCN or the Ministry of the Environment, Government of 
Japan, concerning the legal status of any country, territory 
or area, or of its authorities, or concerning the delimitation 
of its frontiers or boundaries.

The views expressed in this publication do not necessarily 
reflect those of IUCN, the Ministry of the Environment, 
Government of Japan or other participating organisations.

This publication has been made possible by funding from 
the Ministry of the Environment, Government of Japan.

Published by: IUCN, Gland, Switzerland in collaboration 
with the Ministry of the Environment, Government of Japan 
(MOEJ)

Produced by: IUCN Japan Liaison Office, Institute for 
Global Environmental Strategies (IGES) and Equilibrium 
Research

© 2022 IUCN, Ministry of the Environment, Government  
of Japan (MOEJ) 
 
Reproduction of this publication for educational or other 
non-commercial purposes is authorised without  
prior written permission from the copyright holder  
provided the source is fully acknowledged. Reproduction  
of this publication for resale or other commercial purposes 
is prohibited without prior written permission of the 
copyright holder.

Recommended citation: Dudley, N., Furuta, N., Natori, 
Y. and Okano, N. (2022). Nature-based Solutions and 
protected and conserved areas: An introduction for 
protected and conserved area practitioners. Gland, 
Switerland, IUCN and Tokyo, Japan, Ministry of the 
Environment, Government of Japan 

Cover photos: © Equilibrium Research and © Jun Nishihiro
Layout: Miller Design



An introduction for 
protected and conserved 
area practitioners
Incorporating material from the Second Asia Parks Congress,  
Kota Kinabalu, Sabah, Malaysia, May 2022

Dudley, N., Furuta, N., Natori, Y. and Okano, N.

NATURE-BASED 
SOLUTIONS AND 
PROTECTED AND 
CONSERVED AREAS



2 | Nature-Based Solutions and protected and conserved areas

CONTENTS

Preface  3

THE BACKGROUND  5

 Evolution of the ideas behind Nature-based Solutions 5
 Nature-based Solutions 7
 Components of Nature-based Solutions 8
 Protected areas 12
 Other effective area-based conservation measures 14
 NbS in protected and conserved areas 16
 The issues in context 16
 Role and limitations of protected and conserved areas as tools for  

Nature-based Solutions 18
 Safeguarding: making sure that NbS works for all stakeholders and for  

the wider environment 19

THE PRACTITIONER’S GUIDE 21

 Introduction to the practitioner’s guide 21
 Food security 22
 Water security 24
 Climate change mitigation and adaptation 26
 Disaster risk reduction 28
 Human health 30
 Economic and social development 32

Conclusions 34

Appendix 1: Key conclusions from the working group on Nature-Based  
Solutions at the Second Asia Parks Congress  35

References 36

CONTENTS



Nature-Based Solutions and protected and conserved areas | 3

PREFACE

A growing focus on Nature-based Solutions (NbS) as a 
response to many societal challenges, and a radical increase 
in global ambition for protected and conserved areas, have 
emerged as two critical development themes for the third 
decade of the 21st century – critical and closely linked. It is 
becoming increasingly obvious that protected and conserved 
areas (PCAs) are a major vehicle for Nature-based Solutions 
and essential to their success in many situations.

Neither of these “tools” is without its critics. People fear 
both will result in land grabbing, loss of rights for Indigenous 
peoples and local communities, and further marginalisation 
of vulnerable groups. But, properly used with appropriate 
and implemented safeguarding policies, they are also some 
of the best routes we have for providing a decent future for 
people and the planet, combining many important elements 
of sustainable development. It is therefore vital that we make 
sure that they develop in ways everyone is comfortable with.

Two events closely linked to Asia – the Second Asia Parks 
Congress in Sabah, Malaysia and the 15th Conference of 
Parties to the Convention on Biological Diversity chaired by 
China, are instrumental in setting conservation strategies for 
the next decade and beyond. Given the current state of the 
environment, which is already perilously close to a tipping 
point in several parts of the world, the stakes have never 
been higher. Understanding how Nature-based Solutions and 
protected and conserved areas can work most effectively 
together is a critical part of the puzzle. 

Hence this publication is particularly important. All these 
issues are in flux. The emergence of Other Effective Area-
based Conservation Measures1 as an additional tool of 
area-based conservation is exciting but is also creating some 
concerns; it is still too early to see whether governments 
really get behind the concepts or whether they are used as a 
convenient excuse for avoiding taking more definitive action. 
Ambitious new conservation targets are focusing attention on 
a whole range of approaches to the way in which we manage 
the natural world: over a hundred governments have already 
signed a pledge to increase the global coverage of protected 
and conserved areas to 30 per cent of land and ocean by 
2030 (30x30).

Commitments on this scale will not work if based solely on 
biodiversity conservation; governments and civil society need 
to be convinced that such areas provide other concrete 
benefits, particularly ecosystem services. This means 
that Nature-based Solutions need to move from niche to 
mainstream and be embraced by more stakeholders outside 
the usual suspects: companies, ministries of finance, local 
authorities, religious bodies and more. Many people – 
governments, non-governmental organisations, Indigenous 
peoples and local communities – are still struggling to 
understand how NbS will be applied and what the proposed 
new targets for PCAs will mean in practice. We hope that this 
publication will help.
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THE BACKGROUND

THE BACKGROUND

The fact that natural ecosystems provide benefits to 
humanity has been recognised for millennia, and conscious 
management decisions aimed at preserving these ecosystems 
also stretch way back, thousands of years in some cases.2 
The hima set aside in the Arabian Peninsula to protect grazing 
lands,3 forests preserved in Japan to protect against landslides 
and flooding, and thousands of traditional management 
systems of Indigenous people and local communities (IPLCs)4 
were in place centuries before the emergence of the modern 
environmental movement. 

More formal recognition of these benefits emerged much 
more slowly. Our understanding took a great step forward at 
the turn of the century with the publication of the Millennium 
Ecosystem Assessment,5 and identification of a range of 
different “ecosystem services” (see box 1).

With recognition came attempts to value ecosystem services 
in economic terms, ranging from early attempts to work out 
the total value of an ecosystem to studies of the immediate 
values in terms of financial benefits. Researchers like Robert 
Costanza and colleagues looked at all values,6,7 including 
quite theoretical values such as the potential value of genetic 
resources in a rainforest for medicinal research or other uses. 
These are important and have continued to be developed 
and refined.8 They give a taste of exactly what we are wasting 
when we destroy these ecosystems but have to date proved 
too abstract to appeal to many governments, with ministers 
often looking for immediate benefits that they can report to 
civil society before the next election. 

Box 1: The Millennium 
Ecosystem Assessment

The MEA defined ecosystem services and divided them into 
four main types:
• Provisioning services – like food from the wild, 

increased water flow from tropical cloud forests, etc.
• Regulating services – such as the water purification 

role of forested watersheds, mangroves protecting 
coastal communities from tsunamis and storms

• Cultural services – the recreational roles and spiritual 
importance of many natural ecosystems to particular faith 
groups

• Supporting services – basic life support like 
photosynthesis, soil formation and nutrient cycling

All are important. The distinctions are not precise, some 
values spread across several of the categories above, 
but they provide a convenient way of understanding and 
describing the range of services.

EVOLUTION OF THE IDEAS BEHIND NATURE-BASED SOLUTIONS

The Economics of Ecosystems and Biodiversity (TEEB) 
process attempted to give the subject wider appeal,9 as 
did the Natural Capital approach,10 the latter providing a 
framework for companies to measure and value their impacts 
and dependencies on nature, and also analytical tools that 
have been developed to calculate economic returns from 
ecosystems throughout the world. Many other methods of 
measuring ecosystem services exist.11 
Disclosure of environmental risks and benefits is becoming 
increasingly important for the private sector, although currently 
experience is stronger on issues like resources and climate 
change than for biodiversity.12 The International Organization 
for Standardisation (ISO) is developing a standard (ISO/TC 
331) on biodiversity.13 Additionally, the Taskforce on Nature-
related Financial Disclosures (TFND) has been set up with 
an explicit objective of developing a risk management and 
disclosure framework to report and act on nature-related risks 
and help shift global financial flows towards more positive 
outcomes.14 The concept of biodiversity footprints is gaining 
acceptance as an analytical tool, with many methodologies 
already available.15 

None of these methodologies are without their detractors; 
some people think that putting an economic value on 
nature is unethical, others that it risks seriously undervaluing 
ecosystems and implies that if exploitation could be shown 
to be more “economically valuable” than maintaining natural 
ecosystems this would undermine efforts at conservation.16 
These criticisms are valid, but on the other hand, being able 
to show governments and industry that nature “pays for itself” 
has in many cases persuaded otherwise reluctant parties to 
take positive action for conservation. Monetary evaluation 
makes the invisible visible in many cases. Valuation is a 
complicated tool that needs to be used strategically and with 
care.

At the same time, the role of protected areas as suppliers 
of ecosystem services has been ever more recognised. The 
Arguments for Protection series from WWF and the World 
Bank drew attention to a variety of services, ranging from 
crop wild relatives17 to spiritual values for faith groups,18 and 
gained particular traction in respect to the mitigation of and 
adaptation to climate change.19 The term “natural solutions” 
gained currency for the role of protected areas in supplying 
ecosystem services. There were also important attempts to 
develop methodologies directly for valuing the benefits from 
protected areas.20 While all natural and almost all managed 
ecosystems have some ecosystem services, protected areas 
have special advantages. In countries where conversion of 
land and water ecosystems has been profound, they may 
be some of the only natural ecosystems remaining. And 
protected areas have management plans, trained staff and 
resources to maintain natural ecosystems, providing additional 
security for the services they provide.21
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Box 2: Definitions of Nature-
based Solutions

As with most new concepts, ideas have developed 
gradually and sometimes in parallel:

• IUCN defines NbS as: “actions to protect, sustainably 
manage and restore natural or modified ecosystems that 
address societal challenges effectively and adaptively, 
simultaneously providing human well-being and 
biodiversity benefits”.31 

• The European Commission has a simpler definition: 
“Solutions that are inspired and supported by nature, 
which are cost-effective, simultaneously provide 
environmental, social and economic benefits and help 
build resilience”.32

• More recently, UNEA adopted a definition of NbS, at the 
fifth session of the United Nations Assembly, drawing 
largely on the IUCN definition: “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 and resilience and biodiversity benefits”.33 

Box 3: Eight criteria for 
Nature-based Solutions

In 2020, IUCN published a global standard34 to help define 
NbS more thoroughly and lay out a series of expected best 
practices. These clustered around eight main themes.

• Criterion 1: NbS effectively address societal challenges
• Criterion 2: Design of NbS is informed by scale
• Criterion 3: NbS result in net gain to biodiversity and 

ecosystem integrity
• Criterion 4: NbS are economically viable
• Criterion 5: NbS are based on inclusive, transparent and 

empowering governance processes
• Criterion 6: NbS effectively balance the trade-offs 

between achievement of their primary goal(s) and the 
continued provision of multiple benefits

• Criterion 7: NbS are managed adaptively, based on 
evidence

• Criterion 8: NbS are sustainable and mainstreamed within 
an appropriate jurisdictional context

The Intergovernmental Science-Policy Platform on Biodiversity 
and Ecosystem Services (IPBES), despite “ecosystem 
services” being part of its name, suggested a new term, 
“nature’s contributions to people”,22 in part due to opposition 
to the term “ecosystem services” as being too linked to 
valuation and exploitation. There have been numerous 
attempts to explain the differences between the two although 
these centre more on framing than on the processes 
themselves.23 IPBES also provided important analyses of 
services that have often been forgotten or downplayed, such 
as pollination24 and FAO has increasingly focused on the wider 
issues of biodiversity, particularly through the long-running 
assessments of biodiversity for food and agriculture.25

These changes reflect rapidly developing attitudes towards 
conservation and our relationship to the rest of nature.26 
Up to the 1960s, the main focus was on protecting intact 
and wilderness areas, often for scenic values as much 
as for biodiversity conservation. In the 1970s and 1980s, 
the emphasis shifted to strategies to address threats to 
species and ecosystems. By the 1990s, new thinking about 
ecosystem services prompted another change, towards a 
focus on “nature for people”. But this perspective was always 
controversial, because of its implication that nature only had 
value with regard to its usefulness to us. A more rounded 
concept of “people and nature” has since emerged, which 
hints at a two-way relationship between humanity and the rest 
of nature, where we draw many benefits but also recognise 
the independent values of other lifeforms. 

More recently, the concept of Nature-based Solutions (NbS) 
has developed within IUCN and, independently, the European 
Union, reflecting in part this inter-relationship. There are now 
at least three definitions of NbS (see box 2 below). 

Nature-based Solutions therefore contain important elements 
of conservation but also other priorities and aims. Protected 
areas, as their name suggests, are defined largely around 
“areas” and have nature conservation as a primary aim. 
Nature-based Solutions, on the other hand, are based 
conceptually around actions and have a wider range of 
aims, which include nature conservation but also ecosystem 
services and human benefits at an equal level. While the 
objective of NbS is always to find “win-win” solutions, 
whereby people, ecosystem services and nature all benefit 
equally, this is not always possible and NbS often implies 
some level of trade-off. 

In practice, ecosystem services from protected areas are 
recognised by both IUCN and the EU as “Nature-based 
Solutions”. In the years since the ideas were first developed, 
IUCN has continued to work on the theory of Nature-based 
Solutions, developing some operating principles and, in 
2020, global operational standards (see box 3).

THE BACKGROUND



Nature-Based Solutions and protected and conserved areas | 7

NATURE-BASED SOLUTIONS

Despite these efforts at standardisation, the term NbS is 
still often applied quite loosely with respect to the role of 
ecosystem services in addressing a range of human needs. 
The term has also sometimes attracted criticism due to its 
implied commodification of nature and fears that it will lead to 
greenwashing and dispossession of people from their land.27 

While NbS can and will be an important part of the 
solution to environmental degradation, poverty and 
inequity, these criticisms need to be taken seriously and 
safeguarding processes put in place and implemented. The 
agreed principles for application of NbS state clearly that 
developments should only take place with the full support of 
people living in or using the area, so responses that include 
any form of land grabbing should not be recognised as NbS. 
The concept of NbS is becoming increasingly important in 
light of decisions such as the move towards placing 30 per 
cent of land and water in protected and conserved areas 
by 2030 (30x30) and the development of “other effective 
area-based conservation measures” (OECMs, see page 14). 
One important priority is to ensure that the issues critics 
are concerned about – land-grabbing, the promotion of 
monoculture plantations and greenwashing – have no place 
in developments that are labelled as NbS, and to challenge 
any incidents that do occur.

NATURE-BASED SOLUTIONS
The NbS concept, as used in environmental sciences 
and nature conservation contexts, has emerged over the 
last twenty years as institutions seek to work with natural 
ecosystems to address a range of societal challenges. IUCN 
to a large extent led the way in defining and promoting NbS 
and, from 2013, made the achievement of Nature-based 
Solutions a key part of its global programme, bringing 
important new levels of political attention to the issue. 

At its simplest, an NbS approach would choose to invest 
in – for instance – restoration of protective mangrove 
forests along a storm-affected coast rather than relying 
on conventional engineering solutions such as a seawall. 
Particularly well-known in the context of providing disaster 
risk reduction – often called Eco-DRR – NbS also offers 
important opportunities to improve food and water security, 
provide energy solutions, reduce pollution, improve health 
and provide materials for society. While some NbS will require 
outside support, including financial support, others will 
generate their own finance and therefore provide additional 
benefits in terms of poverty reduction and improvement of 
livelihoods.

NbS applies conservation principles to solving a range of 
social and economic challenges and can be implemented 
alone or in an integrated manner with other approaches such 
as technological or engineering solutions. By their nature, 
NbS are determined by site-specific natural and cultural 
factors that include traditional, local and scientific knowledge. 
In other words, NbS need to be tailored to particular 
situations and will be influenced by a range of factors; there is 
no “one size fits all”. Most NbS explicitly rely on support from 
people living in the area and therefore social factors may be 

as significant as the physical and ecological conditions that 
are present. 

IUCN has always been clear that Nature-based Solutions 
need to produce societal benefits in a fair and equitable 
way, and in a manner that promotes transparency and 
broad participation. Furthermore, they should maintain 
biological and cultural diversity and the ability of ecosystems 
to evolve over time. They need to recognise and reconcile 
the trade-offs between the production of a few immediate 
economic benefits for development, and future options for the 
production of a full range of ecosystems services.28 

Nature-based Solutions 
should not be stand-
alone projects but an 
integral part of landscape 
and seascape-scale 
approaches to ensuring 
sustainable development 
and human well-being.

NbS might best be considered as an umbrella concept that 
covers a range of different approaches, relating broadly to 
protection, management and restoration, but also relating to 
natural infrastructure, and ecosystem-based management. A 
variety of approaches that commonly fall within the concept 
of Nature-based Solutions is described below. These have 
emerged variously from scientific research, traditional 
ecological knowledge and from policy developments, but all 
share a common focus on ecosystem services that aim to 
address societal challenges.

For a concept that was only defined less than a decade ago, 
the idea of Nature-based Solutions has taken hold remarkably 
quickly, with widespread recognition in policy, the 
development of organisations and university departments 
based around NbS and its rapid emergence in international 
policy. A key factor is the new understanding amongst 
policymakers and politicians that the climate and biodiversity 
crises are so intertwined that it is important to tackle them 
together. Furthermore, ideas are emerging about the scale at 
which nature-based responses could help to address these 
issues, such as research suggesting that NbS have the 
potential to provide up to 37 per cent of the climate change 
mitigation needed by 2030 to stabilise warming to below 2°C.29

Some important elements of Nature-based Solutions are 
illustrated in Figure 1:30
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Figure 1: Summary of Nature-based Solutions 
Source: Cohen-Shacham, 201628

COMPONENTS OF NATURE-BASED SOLUTIONS

The diagram summarises a complex set of interactions. 
Nature-based Solutions are used to address a series of 
seven societal challenges: (1) climate change mitigation and 
adaptation, (2) disaster risk reduction, (3) economic and social 
development, (4) human health, (5) food security, (6) water 
security and (7) environmental degradation and biodiversity 
loss. They achieve this through a variety of ecosystem-based 
approaches, including protection, sustainable management 
and ecological restoration, along with hybrid solutions that 
include built infrastructure and some issue-specific solutions. 
The results need simultaneously to address human well-being 
and biodiversity benefits.

Nature-based Solutions embrace a very broad range of 
management approaches. In the following section, some of 
the concepts often included amongst NbS are summarised, 
noting that there is a certain amount of overlap, and that the 
links between Nature-based Solutions and more general 
ecosystem services are sometimes confusing.

• Ecological restoration: the Society for Ecological 
Restoration (SER) defines ecological restoration as “the 
process of assisting the recovery of an ecosystem that has 
been degraded, damaged, or destroyed”.35 In the current 
context, this would mean restoring an ecosystem in a way 
that provides tangible benefits to humanity, such as aiding 
regeneration of coastal mangroves to help protect nearby 
communities.36 While restoration is certainly needed in 
many protected areas, it is likely to be particularly important 
in OECMs and could be the means by which “new” 
OECMs are created. Note that SER is clear that “recovery” 
may not mean returning an ecosystem to its “original” 
state; this is often difficult to be sure of in many situations 
and more significantly it may no longer be possible 
under conditions of climate change when the underlying 
ecological conditions may have changed. Nevertheless, 
SER assumes that ecological restoration means returning 
to a relatively natural state and not, for instance, to a 
monoculture tree plantation or a pasture planted with non-
native grass species. To some extent the term “ecological 
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restoration” is being replaced by ecosystem restoration,37 
which seems to be used in much the same way but is 
gaining increasing visibility due to the publicity surrounding 
the UN Decade on Ecosystem Restoration.

• Ecological engineering: uses knowledge of 
both ecology and engineering to predict, design, construct 
or restore, and manage ecosystems that integrate “human 
society with its natural environment for the benefit of 
both”.38 This implies a fairly conscious and sometimes 
major form of management intervention and can involve use 
of ecology in quite non-natural situations (such as use of 
reedbeds to treat waste products or use of biological 
controls) or various forms of food production (agroforestry, 
multi-species aquaculture). Whilst a key component of 
NbS, ecological engineering is less likely to be important in 
protected and conserved areas. Its true role is in developing 
more sustainable ways of human activities such as food 
production and waste treatment and is likely to be commonest 
in urban and peri-urban areas or in agricultural lands.

• Forest landscape restoration (or forest and landscape 
restoration): two closely related terms. Forest landscape 
restoration (FLR) is defined as “a planned process that aims 
to regain ecological integrity and enhance human wellbeing 
in deforested or degraded landscapes”.39 FLR could be a 
major tool in the creation and establishment of OECMs, in 
places where for instance native forest is restored as part 
of steps to stabilise degraded land or as a mixed forest-
pasture system with significant associated biodiversity. 
FAO has a slightly different definition of forest landscape 
restoration, which broadens the definition to include other 
ecosystems such as grassland and savannah.40 The 
FAO definition is useful in that it emphasises a landscape 
approach and the importance of all ecosystems, and for 
example might make it less likely that natural grassland is 
planted with trees in the name of “restoration”.

• Green infrastructure and blue infrastructure: are terms 
often applied to the use of ecological principles to provide 
people in urban or suburban situations with benefits, such 
as green stormwater systems, model prairies, green walls 
and the use of green spaces, rivers, ponds and lakes in 
urban environments, tree planting to reduce air pollution 
and temperature, and other deliberate interventions.41 This 
has similarities with ecological engineering but is likely to 
be less artificial in approach, although the two approaches 
merge into each other to some extent. Because it is closely 
linked to towns and cities, this kind of green infrastructure 
is likely to be relatively little used in protected areas 
although can certainly provide services to buildings such 
as tourist lodges, park headquarters and similar. However 
other institutions, including the European Union42 and the 
Japanese government, use the term “green infrastructure” 
in a much looser way, to include protected areas, so the 
term needs to be understood to mean different things in 
different places.

• Natural infrastructure: refers to “naturally occurring 
landscape features and/or Nature-based Solutions that 
promote, use, restore or emulate natural ecological 

processes” according to the US-based Environmental 
Defense Fund.43 It is generally associated with active 
management of ecosystems for particular societal benefits. 
But it is most commonly used in ecosystems with a higher 
level of naturalness than the engineered use of ecological 
processes often associated with green or blue infrastructure. 
Natural infrastructure fits well with integration into protected 
and conserved areas, which could be employed explicitly 
to protect particular ecosystem services, like protecting a 
tropical cloud forest to maintain a constant flow of water to 
a city further down the watershed. 

• Ecosystem approach: a general framework that seeks 
to bring a holistic, participatory approach into ecosystem 
management. The CBD defines the ecosystem approach 
as “a strategy for the integrated management of land, 
water and living resources that promotes conservation 
and sustainable use in an equitable way”.44 The ecosystem 
approach is embedded in a framework with 12 principles, 
including two particularly relevant here: principle 1, “The 
objectives of management of land, water and living 
resources are a matter of societal choice” and principle 5, 
“Conservation of ecosystem structure and functioning, in 
order to maintain ecosystem services, should be a priority 
target of the ecosystem approach.”45 The approach is 
more in the nature of a philosophical underpinning for 
management rather than a specific methodology that can 
be followed. Many applications are linked closely with the 
delivery of ecosystem services.46  

• Ecosystem-based management: generally considered 
to be “An integrated approach that incorporates the 
entire ecosystem, including humans, into resource 
management decisions, and is guided by an adaptive 
management approach.” It is said to have emerged first 
in management approaches to the Great Lakes in North 
America in the 1970s.47 Ecosystem-based management 
has been widely used in US National Parks to move from 
species to ecosystem protection. It does not necessarily 
refer to ecosystem services as such but is an approach to 
management that allows such services to be integrated with 
other management aims, such as biodiversity conservation 
or recreation. 

• Satoyama / Socio-ecological Production Landscapes 
and Seascapes: a Japanese term that literally means the 
borderland between foothills and flat agricultural land, but 
over time has developed into a broader term for a mixed 
landscape of forests, rice paddies, grasslands, streams and 
ponds, with people present, providing ideal conditions for 
NbS. The Satoyama concept has been known in Japan for 
centuries, using techniques that were present before the 
revolution in fossil fuel use in the 1950s.48 Satoyama areas 
support a wide range of native plants and animals that 
have adapted to these cultural landscapes, and they can 
also act as important ecological corridors, linking natural 
ecosystems, and provide a wide range of ecosystem 
services. The Satoyama Initiative aims to apply these 
management concepts more widely around the world,49 
and promotes “socio-ecological production landscapes 
and seascapes” (SEPLS).50 It is recognised as an important 

NATURE-BASED SOLUTIONS
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contributor to biodiversity conservation by the CBD. Many 
but not all Satoyama sites qualify as protected areas or, 
more commonly, as OECMs.

• Ecosystem-based mitigation: a term referring to 
management that makes use of ecosystems and 
biodiversity to reduce emissions of greenhouse gases.51 
This includes both preserving ecosystems that store 
carbon and other greenhouse gases and maintaining or 
restoring ecosystems to facilitate additional sequestration 
of greenhouse gases. The approach therefore has close 
links to restoration. Examples would be the protection of 
peat forests and mires, or of kelp beds in coastal regions, 
to prevent loss of the carbon they store, and natural 
regeneration of forests as a way of sequestering additional 
carbon. Ecosystem-based mitigation can bring strong co-
benefits for biodiversity.52 The UN Framework Convention 
on Climate Change (UNFCCC) has developed an approach 
for monitoring and reporting on forest conservation activities 
which reduce greenhouse gas emissions. REDD+ stands 
for “reducing emissions from deforestation and forest 
degradation in developing countries, and the role 
of conservation, sustainable management of forests, 
and enhancement of forest carbon stocks in developing 
countries”53 and is the most developed tool for ecosystem-
based mitigation. However, although there are some 
voluntary REDD+ schemes supported by governments, the 
private sector and philanthropic individuals, there is still a 
debate about how a global REDD+ scheme will work and 
be financed within the current Paris Agreement.

• Ecosystem-based adaptation: defined by the 
Convention on Biological Diversity as “the use of 
biodiversity and ecosystem services as part of an overall 
adaptation strategy to help people to adapt to the adverse 
effects of climate change”.54 IUCN promotes EbA as a key 
component of NbS and protected and conserved areas fall 
neatly into this approach, for the wider ecosystem services 
they provide to facilitate adaptation to existing climate 
change. EbA is often assumed to include ecosystem-
based mitigation, mentioned above, although the two are 
quite distinct and sometimes require different management 
prescriptions.

• Ecosystem-based disaster risk reduction or Eco-
DRR: the use of natural ecosystems to protect against a 
variety of disasters caused by extreme weather events, 
earth movements and volcanoes, including coastal 
protection against storms and tsunamis, protection 
of steep slopes against snow and earth movement, 
prevention of desertification and dust storms and various 
forms of flood control.55 Eco-DRR has been officially 
recognized in some global environmental fora such as CBD 
and Ramsar  and a few countries have started to establish 
protected areas partly or mainly for their functions as 
ecosystem buffers against disaster, although governments 
often still instinctively reach for engineering solutions. The 
Convention on Biological Diversity has issued voluntary 
guidance on the use of Eco-DRR.56 There are important 
areas of overlap, but also some differences, between EbA 
and Eco-DRR.

• Area-based conservation: generally referring to places 
with a defined boundary that deliver conservation benefits 
(as opposed to species conservation, which may take 
place across an entire landscape or seascape but focuses 
on a single species or group). Area-based conservation 
includes protected areas, which have conservation as their 
primary aim, OECMs, where conservation is often a more-
or-less accidental side-effect of their management, and a 
range of other area-based approaches including ecological 
corridors. Some types of area-based conservation are 
already clearly defined and recognised by governments 
and the international community. In other cases, such as 
ecological corridors, definitions are slightly looser and still 
under development. By maintaining natural ecosystems in 
a healthy condition, many protected and conserved areas 
also provide a range of Nature-based Solutions. 

Note that many of these definitions overlap with each other 
or describe situations that are very similar. Some are defined 
by approach and others by process. They can be divided 
approximately into those that aim to preserve existing 
ecosystem services, improve management of these services 
or restore services that have previously been degraded or 
destroyed: the classic combination of protect, manage, 
restore. The emphasis of Nature-based Solutions to date has 
been more on management and restoration than it has on 
protection policies and protected and conserved areas. The 
emergence of the CBD Global Biodiversity Framework and, 
particularly, OECMs is likely to change this.

The emphasis of Nature-
based Solutions to 
date has been more 
on management and 
restoration than it has on 
protection policies and 
protected and conserved 
areas. The emergence 
of the CBD Global 
Biodiversity Framework 
and, particularly, OECMs 
is likely to change this.

NATURE-BASED SOLUTIONS
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PROTECTED AREAS

PROTECTED AREAS 

Back in history and perhaps even prehistory, many of the 
management approaches that we now consider to be 
prototype “protected areas” were established for what we 
would now call Nature-based Solutions, mainly protection 
against flooding, landslide, soil erosion57 and to maintain 
valuable ecosystems such as forests and grassland for 
grazing.58 Other areas were set aside as hunting reserves 
for the rich and powerful59 (and often deeply resented by 
everyone else). There have also, from far back in prehistory, 
been areas set aside from cultivation and use because they 
were deemed to be particularly sacred, and many of these 
sacred natural sites hold high levels of biodiversity.60

The modern protected area movement began in the 
United States in the nineteenth century, with the creation of 
Yellowstone National Park in 1872, followed soon afterwards 
by the Blue Mountains National Park in Australia.61 Early 
wildlife preserves started to emerge, like Kaziranga National 
Park in Assam, India, set up to protect the rhinoceros.62 All 
these early “modern” protected areas were established in a 
top-down manner with little if any local consultation. 

During the twentieth century, albeit with long breaks during 
two world wars, the concept of protected areas developed 
slowly but steadily, in terms of understanding about what a 
protected area should provide, and how such areas might 
be managed. The initial impetus was mainly about protection 
of iconic landscapes or, in fewer cases, preventing the 
extinction of particularly valued animal species.63 Some of 
these were highly successful; the Asia rhino and the American 
bison could well have been lost to extinction without the 
establishment of a few strategic preserves. More recently, 
interest expanded from species to ecosystems, driven by 
concern about the rapid loss of tropical moist forests, by an 
ever-growing recreational industry and recently by concerns 
about ecosystem services and – barely mentioned but 
sometimes very important – protection of vulnerable human 
communities. Managers of state protected areas are often 
expected to deliver a wide range of societal benefits, many far 
removed from their areas of expertise.

At the same time, the ambition on how much land and water 
should be protected has also steadily increased. When IUCN 
first floated the idea that 10 per cent might be protected, 
around 1990, the idea was widely derided as fanciful and 
utopian, yet that target was exceeded on land by 1995.64 By 
2010, at the CBD meeting in Nagoya, Japan, the Aichi targets 
aimed for 17 per cent of land and 10 per cent of ocean; the 
land target was virtually attained in 2020, with substantial 
progress made on the marine target as well. (Other aspects of 
the Aichi target, such as effective management and ensuring 
equity and human rights, were less successful.) During this 
period the “half Earth” concept emerged, with proponents 
arguing that at least half the planet should remain as more 
or less natural ecosystems, ideally in some form of protected 
area.65 The current draft Target 3 of the Global Biodiversity 
Framework, for 30 per cent of land and ocean to be protected 
by 2030 (the 30x30 target), reflects that thinking. 

Along with changing perspectives, the definition of a protected 
area has also changed over time. The CBD currently defines 
a protected area as: “a geographically defined area which 
is designated or regulated and managed to achieve specific 
conservation objectives”.66 IUCN has a slightly different 
definition, agreed in 2008, which the CBD recognises as being 
equivalent: “A clearly defined geographical space, recognised, 
dedicated and managed, through legal or other effective 
means, to achieve the long-term conservation of nature 
with associated ecosystem services and cultural values”,67,1 
with additional guidance on marine protected areas.68 These 
definitions are guidelines: the details of what does and does 
not “count” as a protected area are determined by national 
policies and laws. For example, there are differences in the 
way that countries view the relationship between Indigenous 
territories and protected areas. 

1 This differs from the 1994 definition: “An area of land and/or sea 
especially dedicated to the protection and maintenance of biological 
diversity, and of natural and associated cultural resources, and 
managed through legal or other effective means”. Two big changes: 
“biological diversity” is changed to “nature conservation”, which 
was chosen to indicate a more holistic approach to the issue and 
the definition and associated principles make it clear the nature 
conservation is the primary aim, whereas the earlier definition 
could be interpreted to mean that “natural and associated cultural 
resources” were considered of equivalent importance.

Various types of protected areas
Both IUCN and the CBD recognise a range of management 
approaches and governance types as being acceptable within 
protected areas, as long as the areas also meet the definition 
of a protected area.69

The rapid growth of protected areas is an extraordinary 
political and social development, almost certainly the 
largest and fastest conscious change of land management 
in history – rapid but far from uncontroversial. There has 
been significant pushback from people worried about losing 
access to land and resources,70, 71 along with backsliding 
in many places as governments step back from previously 
agreed protection policies, a phenomenon that has become 
significant enough to earn its own name: Protected Area 
Downgrading, Downsizing and Degazettement (PADDD).72 

 Expansion has focused predominantly on increasing the 
area under protection, with less attention paid to how well 
the areas are performing or what side effects they might 
have for people living inside or nearby. Site selection has also 
sometimes been driven by political rather than conservation 
priorities, leading to ineffective73, 74 and inefficient75 , 76 
outcomes for biodiversity, by selecting sites that are 
convenient77 rather than most appropriate. Nonetheless, 
repeated surveys find that support for protected areas 
remains high, which helps to explain the success of current 
initiatives to radically increase the area under protection, such 
as that spearheaded by the High Ambition Coalition.78
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PROTECTED AREAS

Table 1: IUCN and the CBD recognise several different management categories: 

Ia Strictly protected areas set aside to protect biodiversity and also possibly geological/ geomorphological 
features, where human visitation, use and impacts are strictly controlled and limited to ensure protection of 
the conservation values. Such areas can serve as indispensable reference areas for scientific research and 
monitoring

Ib Usually large unmodified or slightly modified protected areas, retaining their natural character and influence, 
without permanent or significant human habitation, which are protected and managed so as to preserve 
their natural condition

II Large natural or near natural areas set aside to protect large-scale ecological processes, along with 
the complement of species and ecosystems characteristic of the area, which also provide a foundation 
for environmentally and culturally compatible spiritual, scientific, educational, recreational and visitor 
opportunities

III Set aside to protect a specific natural monument, which can be a landform, sea mount, submarine cavern, 
geological feature such as a cave or even a living feature such as an ancient grove. They are generally quite 
small protected areas and often have high visitor value

IV Aim to protect particular species or habitats and management reflects this priority. Many category IV 
protected areas will need regular, active interventions to address the requirements of particular species or 
to maintain habitats, but this is not a requirement of the category

V An area where the interaction of people and nature over time has produced an area of distinct character 
with significant ecological, biological, cultural and scenic value: and where safeguarding the integrity of this 
interaction is vital to protecting and sustaining the area and its associated nature conservation and other 
values

VI Conserve ecosystems and habitats, together with associated cultural values and traditional natural 
resource management systems. They are generally large, with most of the area in a natural condition, 
where a proportion is under sustainable natural resource management and where low-level non-industrial 
use of natural resources compatible with nature conservation is seen as one of the main aims of the area

Table 2: Governance types: IUCN and the CBD recognise four governance types of protected areas:79

A A government body (such as a Ministry or Park Agency reporting directly to the government) manages the 
protected area and determines its management aims and objectives.

B Complex institutional mechanisms and processes are employed to share management authority and 
responsibility among a plurality of (formally and informally) entitled governmental and non-governmental 
actors.

C Protected areas under individual, cooperative, NGO or corporate control and/or ownership set up and 
managed under not-for-profit or for-profit schemes.

D Includes two main subsets: (1) Indigenous peoples’ areas and territories established and run by Indigenous 
peoples and (2) community conserved areas established and run by local communities.
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Sources: Dudley, 200867; Borrini-Feyerabend et al., 201279
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Nonetheless, there is no cause for triumphalism. At the same 
time that protected areas have expanded, biodiversity has 
continued to decline 80 (including sometimes inside protected 
areas, many of which have management deficiencies).81 
Critics argue that this shows protected areas have little 
value. But this takes no account of how much faster the 
decline might have been without the presence of protected 
areas. A growing number of species only survive inside the 
boundaries of one or more protected areas and even some 
iconic species like the tiger are virtually dependent on such 
conservation. Protected areas remain the cornerstone of 
most national conservation strategies, albeit the approach to 
protection differs significantly around the world.

There is an increasing recognition that protected areas  
alone cannot save all biodiversity. It is socially and politically 
impossible to set aside large enough areas of land and water. 
There is also effective conservation being conducted outside 
protected areas, which needs to be recognised within overall 
conservation management plans. Additionally, actions  
outside protected areas are increasingly undermining 
conservation within the boundaries, such as the pervasive 
impacts of pesticides in many parts of Europe, or changes  
to river systems through upstream dams, or the pervasive 
and global effects of climate change. A large “conservation 
estate” is needed but one that employs a wider range of  
tools than hitherto. 

In 2010, Aichi Biodiversity Target 11 from the Convention 
on Biological Diversity invented a new phrase and started a 
decade of debate about its implications: “By 2020, at least 
17% of terrestrial and inland water areas and 10% of coastal 
and marine areas … are conserved through … systems 
of protected areas and other effective area-based 
conservation measures…” (our emphasis).

IUCN and the CBD Secretariat initially argued that this was 
virtually the same as a protected area and should be treated 
as such,82 but this was rejected and IUCN tasked with 
the job of defining an OECM. A task force produced draft 
guidance for the CBD. CBD Signatories agreed a definition 
in November 2018 at the 14th Conference of the Parties 
in Egypt:83 “A geographically defined area other than a 
Protected Area, which is governed and managed in ways that 
achieve positive and sustained long-term outcomes for the in 
situ conservation of biodiversity, with associated ecosystem 
functions and services and where applicable, cultural, 
spiritual, socio-economic, and other locally relevant values.”
This covers three main cases:

1. Ancillary conservation – areas delivering in-situ 
conservation as a by-product of management, even 
though biodiversity conservation is not an objective (e.g., 
some military training grounds).

2. Secondary conservation – active conservation of an 
area where biodiversity outcomes are only a secondary 
management objective (e.g., some conservation 
corridors).

OTHER EFFECTIVE AREA-BASED CONSERVATION MEASURES

3. Primary conservation – areas meeting the IUCN 
definition of a protected area, but where the governance 
authority (i.e., community, Indigenous peoples’ group, 
religious group, private landowner or company) does not 
wish the area to be reported as a protected area.84

The OECM is still a new concept and governments are 
scrambling to understand how OECMs will be applied in 
practice and what falls “inside” and “outside” the definition. 
This is particularly true in the case of marine areas 85 and for 
instance the extent to which fishery set asides could “count” 
as OECMs. There are still considerable differences of opinion 
and international norms are under development. Meanwhile, 
governments are already starting to establish OECMs, adding 
urgency to the need for stronger definitions and guidance.

On the one hand, there is a risk that OECMs become an easy 
option for governments, rather than setting up protected 
areas, and that OECMs are established on areas that offer 
few benefits to biodiversity. Human rights groups also fear 
that OECMs will – like some protected areas – result in 
people losing possession of land, waters or the resources 
they contain in the name of conservation. More positively, 
OECMs could bring new or existing areas that are important 
for biodiversity conservation into overall conservation planning 
and thus help prevent them from being lost or degraded. 

OECMs also change the debate about big new conservation 
targets. When the “half Earth” concept was first floated it 
proposed half of the planet in IUCN I–VI protected areas; now 
the debate is more about half being maintained as natural 
ecosystems, using a mixture of protected areas, OECMs 
and maybe other designations as well, which makes a bold 
conservation target far more attainable.86 

Key issues that still need to be addressed include exactly 
what the differences are between OECMs and some of the 
protected area categories, particularly category V protected 
landscapes and seascapes. To date, governments have not 
agreed about the extent to which sustainable management 
areas could “count” as OECMs, although IUCN is clear that 
in most cases they would not. The question of monitoring 
is critical; OECMs are based around the concept of 
effectiveness, which implies that the OECM is monitored to 
ensure that it really is effective, but in many cases OECM 
managers (or groups of managers) will not be in a position 
to do such monitoring themselves. How such monitoring 
would be carried out or financed remains unclear, as does the 
question of what happens if an OECM loses effectiveness. 
Is it no longer an OECM? How much leeway do sites have 
and how long before they are “delisted”? And who decides? 
In practice it seems likely that governments will be reluctant 
to “de-list” areas and then slip further behind in meeting their 
international obligations, but for a management approach 
based around effectiveness, the presence of ineffective 
OECMs undermines the whole concept. These and other 
questions remain to be answered.

OTHER EFFECTIVE AREA-BASED CONSERVATION MEASURES
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OTHER EFFECTIVE AREA-BASED CONSERVATION MEASURES

Protected 
Areas

Buffer
Zones SEPLS

Production 
Landscapes/ 
Seascapes

Figure 3: SEPLS around the world. Source: Natori and Hino, 2021147

Figure 2: Relationship between different types of area-based conservation. Source: Natori and Hino, 2021147

Designation Protected areas Protected Landscapes and Seascapes

Management 
orientation

• Minimising impacts
• Conservation, an objective

• Enhanced use and livelihood
• Conservation, one of the means to an end

Management entity Well defined, designed Diffused, de facto

Box 4: The emerging global role of Satoyama

At a broader scale, the Satoyama Initiative promotes “socio-ecological production 
landscapes and seascapes” (SEPLS), production landscapes and seascapes that 
support or facilitate biodiversity. SEPLS may serve ancillary, secondary or primary 
conservation cases, in the same way as OECMs, depending on where they occur 
and how they are managed. Most SEPLS already exist as results of traditional land-
use practices and help maintain the level of biodiversity as it is now. By improving 
the practices, however, new SEPLS may also be created. SEPLS are not area-
designation, but some of them may be within protected areas and many may qualify 
as OECMs. Figure 2 below shows these relationships in diagrammatic form and 
Figure 3 presents a first mapping of SEPLs around the world.
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NBS IN PROTECTED AND CONSERVED AREAS

NbS IN PROTECTED AND  
CONSERVED AREAS 
Nature-based Solutions can take place inside or outside 
protected areas. If designed correctly, NbS and protected 
and conserved areas are in most cases fully compatible and 
mutually reinforcing. Indeed, protected and conserved areas 
are ideal vehicles for that proportion of NbS that comes from 
natural ecosystems. So there is an ideal match for values 
like ecosystem adaptation, ecosystem-based mitigation and 
Eco-DRR, and for natural infrastructure. All the restoration 
options (ecological restoration, forest landscape restoration, 
etc.) will be important in some protected areas and in many 
OECMs. The parts of NbS that are using ecological principles 
to modify highly managed systems, such as green and blue 
infrastructure and ecological engineering, are less likely to be 
a regular feature of protected and conserved areas. These 
issues will be discussed in detail in the Practitioner’s Guide 
and are summarised below. 

Protected areas can assist with each of the seven societal 
challenges addressed by Nature-based Solutions, many of 
which have an important economic component as well:

• Food security: conservation of wild species harvested 
for food, including particularly marine and freshwater fish, 
protection of crop and livestock wild relatives to assist in 
crop and livestock breeding, supporting critical agricultural 
services such as pollination and more fundamentally 
supplying soil formation, photosynthesis and nutrient 
cycling services.

• Water security: providing a range of water services 
including water purification by filtering through pristine 
forest ecosystems and some freshwaters, increasing water 
flow in certain circumstances such as from tropical cloud 
forest and paramos vegetation, and stabilising water flow to 
reduce both flooding and the impacts of drought.

• Climate change mitigation and adaptation: helping 
to mitigate climate change through storing carbon in the 
biomass (in foliage and the soil) and sequestering carbon 
dioxide through photosynthesis, preventing the emission 
of some other greenhouse gases (such as methane) and 
assisting adaptation to existing and future climate change.

• Disaster risk reduction: through ecosystem-based 
disaster risk reduction.

• Economic and social development: by providing 
direct jobs, indirect jobs and a secure source of resources 
that can be transformed into cash income. The role of 
sustainable production systems will likely increase with the 
further recognition of OECMs, although the extent to which 
agriculture matches OECMs is still a matter for debate.

• Human health: from local medicines and Western-
based pharmaceuticals sourced from plant and animal 
material maintained in healthy conditions in protected 
and conserved areas, use for exercise and relaxation with 
an increasing recognition by doctors and mental health 

professions, control of zoonotic diseases by helping to 
separate pathogens from the human population, and 
regulation of several other vector-based diseases.

• Environmental degradation and biodiversity loss: 
which remains the primary role of such areas, underpinning 
the other values.

There are also still questions about when a value becomes an 
“ecosystem service” and in turn when this ecosystem service 
can be recognised as a Nature-based Solution. Are spiritual 
benefits amongst the “social, economic and environmental 
challenges” that NbS address? This probably depends on 
who you ask. All these issues will be examined in greater 
detail in the Practitioner’s Guide, when the particular role that 
protected areas and OECMs can play in their delivery will be 
discussed and compared.

THE ISSUES IN CONTEXT
The meeting of and interaction between Nature-based 
Solutions and protected and conserved areas has 
implications for a wide range of international goals and 
commitments. In the following two pages, some of the main 
links are explained.

The Convention on Biological Diversity’s planned (and 
delayed) action plan to 2030, the Global Biodiversity 
Framework (GBF), includes a draft target relating directly to 
protected and conserved areas: “Ensure that at least 30 per 
cent globally of land areas and of sea areas, especially areas 
of particular importance for biodiversity and its contributions 
to people, are conserved through effectively and equitably 
managed, ecologically representative and well-connected 
systems of protected areas and other effective area-based 
conservation measures and integrated into the wider 
landscapes and seascapes” (our emphasis). The target, 
whilst aimed principally at addressing the global biodiversity 
crisis, deliberately references the role of these areas in 
meeting various human needs, including NbS. Many other 
of the draft targets (8, 9, 11–13) refer in one way or another 
to ecosystem services, although the phrase “Nature-based 
Solutions” is still in square brackets in the text.

Ecosystem services of various kinds are also fundamental to 
many of the 17 UN Sustainable Development Goals (SDGs) 
and the links with protected areas and OECMs have been 
carefully investigated; at least ten of the SDGs draw benefit 
from area-based conservation and many of these link directly 
to Nature-based Solutions.87, 

Links are also clearly identifiable within the aims of the 
remaining two “Rio Conventions”. The UN Convention to 
Combat Desertification has a target of Land Degradation 
Neutrality by 2030,88 which relies in many cases on the 
introduction or reintroduction of management systems that 
help ecosystems such as grasslands and forests to recover 
from past mismanagement or adapt to changing climatic 
conditions. Strategic use of area-based conservation can 
protect much larger areas outside the boundaries against soil 
erosion and desertification, and the kinds of low-level grazing 
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THE ISSUES IN CONTEXT

Figure 4: Hypothetical scenario of Nature-based Solutions being used in conjunction with 
infrastructure development and protected area conservation. Source: Cohen-Shacham et al., 201628

that may well meet standards for OECMs could be used to 
help recover degraded drylands.89

Within the UN Framework Convention on Climate Change, 
a growing number of Nationally Determined Contributions90 
draw on protected areas as a means of storing carbon and 
sequestering carbon dioxide from the atmosphere, and this 
use is likely to grow through development of OECMs. 

Commitments to reducing deforestation and to forest 
restoration, present in the UN Strategic Plan for Forests, the 
New York Declaration on Forests and (for restoration) the 
Bonn Challenge all draw on concepts of forests as Nature-
based Solutions as one of their major incentives for governments 
to adopt serious conservation and restoration policies.

And these links do not relate solely to dry land. The GBF and 
the SDGs both apply equally to land, freshwater and marine 
environments, with for example very clear links to food 
security and Eco-DRR in the case of coastal ecosystems. 
The Strategic Plan of the Ramsar Convention on Wetlands 

puts heavy emphasis on protection and recovery of wetlands 
for human use as well as biodiversity with for instance 
peatland restoration for climate change mitigation being a key 
strategic aim.

Finally, the UN Decade on Ecosystem Restoration, launched 
in June 2021, has the recovery of ecosystem services as a 
critical part of its mandate and will be important for protected 
areas91 and OECMs. For OECMs, the Decade offers a 
stimulus to “create” new OECMs on degraded land or water. 
“Identifying” and “recognising” OECMs in places that are 
already providing biodiversity conservation is important, as it 
should bring more security to the areas conserved but does 
not add to the total area supporting biodiversity. Bringing 
restoration into the picture will mean that OECMs start 
adding additional areas to the global coverage of area-based 
conservation.
These links are easy to spell out in an analysis like this but 
it is more complicated to persuade governments to notice 

Figure 4. Hypothetical scenario of Nature-based Solutions being used in conjunction with infrastructure development and 
protected area conservation
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and act upon them in practice. Often different elements of the 
various targets will be under the mandate of different arms of 
government, where people may not realise what is happening 
elsewhere, or indeed may be in competition. Better 
explanation of and capacity building around the overlaps and 
potential room for collaboration in joint achievement of targets 
relating to protected and conserved areas and Nature-based 
Solutions is urgently required.

ROLE AND LIMITATIONS OF 
PROTECTED AND CONSERVED 
AREAS AS TOOLS FOR  
NATURE-BASED SOLUTIONS 

It has already been noted that protected and conserved areas 
are a good match for many, but not all, the components of 
Nature-based Solutions. Not every NbS fits into a protected 
and conserved area. Furthermore, the wider NbS benefits 
may be only partially understood by those responsible for the 
management and governance of these areas, particularly if 
the benefits accrue outside the immediate area. A community 
managing a forest is likely to know its immediate benefits in 
terms of food, materials and storm protection but might have 
less understanding about how important it is in terms of water 
provisions for people living further down the catchment, or its 
role in contributing to climate stabilisation. A manager of a 
national park may be an expert in wildlife management but 
have little knowledge about the importance of crop wild relatives. 

Bringing NbS into area-based conservation and the 
management strategies of protected and conserved areas 
requires a detailed understanding of what such sites can and 
cannot do. Very important, and likely to become even more 
significant in OECMs, is the question of trade-offs, whether 
management can or should be altered in protected and 
conserved areas to increase the ecosystem services, and 
if so how much and the extent to which this might impact 
biodiversity values.92 One concern often stated about the 
promotion of NbS is the risk that it leads to the further spread 
of intensive monoculture tree plantations.93,94 Within protected 
areas, will managers come under pressure to “restore” forests 
on natural grasslands to help boost a country’s carbon 
balance, whilst undermining grassland conservation aims? 
Altering ecosystems alters the overall stock of biodiversity and 
therefore the range of ecosystem services produced; gains in 
one area might lead to losses in others. 

The NbS standards set out what is and is not good practice, 
and Criterion 3 notes the need for a net gain to biodiversity 
and ecosystem integrity. A consortium of 20 NGOs in the 
UK issued a statement that was more explicit still, outlining 
just four main standards but noting the need to “prevent 
inappropriate tree planting on naturally open ecosystems 
such as native grasslands, savannahs and peatlands, or 
replacement of native forests with plantations”.95 Evidence 
that such principles are being adhered to in practice should 
do much to allay civil society concerns.

Given that OECMs will often be in places where those 
managing the areas have little history in or understanding of 
conservation, and are based on effectiveness, the ability to 
monitor and report on trends in biodiversity will be critical. 
But it is unreasonable to expect the skills to do this to be 
available on site, which means that someone else will have 
to help. This could be expert consultants although this has 
cost implications, or government scientists bringing OECMs 
into the monitoring they already carry out in protected areas 
(although this also carries costs) or in some countries it might 
be possible to use volunteers. All these issues are still largely 
waiting to be resolved.

All these factors have implications for the ways in which 
governments, local rightsholders and stakeholders plan and 
manage their land. There are many other NbS where the links 
are less certain and where decisions need to be made on a 
case-by-case basis. 

Box 5: Some examples of Nature-
based Solutions that do not fit well 
into protected and conserved areas 97

Some NbS practices that are important and beneficial in 
the wider landscape and seascape may not fit so easily 
into the aims of protected areas or (to a lesser extent 
in some cases) OECMs. The list below is by no means 
complete but gives an initial idea about what might fall 
outside:
• City parks, with flowerbeds and mown lawns, gardens 

on traffic islands and trees planted along city streets can 
help air quality, provide recreational benefits and help 
to prevent flash flooding but are not protected areas or 
OECMs.

• Plantations of non-native trees may sequester carbon 
but they have few biodiversity values. If the timber is 
used for short-life products they have little medium-
term impact on carbon storage, and in fact may create 
a net increase in greenhouse gases, particularly if it is 
established by replacing natural forests or grasslands.

• Fishery closures, temporary set asides, gear restriction 
areas with a single species, and other temporary 
fisheries closures may help rebuild fish stocks, but offer 
little to other marine species or to the general marine 
ecosystem.

• Intensively grazed pastures, or grasslands where native 
species have been replaced with monocultures of non-
native grasses. Non-native grasslands of this type can 
help reduce erosion but result in a net loss of native 
species. 

• Temporary agricultural set asides, summer fallow and 
grant-maintained changes to agricultural practice 
may benefit biodiversity in the short term but lack the 
commitment to permanence needed to qualify as a 
protected or conserved area.

• Reedbeds established as water purification systems in 
an otherwise non-natural landscape and other similar 
forms of green or blue infrastructure.

ROLE AND LIMITATIONS
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Box 6: Details of IUCN Global Standard 
for Nature-based Solutions Criterion 
5: “NbS are based on inclusive, 
transparent and empowering 
governance processes”
IUCN has attempted to provide a set of standards to 
provide some guidance on maintaining human rights in 
NbS. These are summarised below.

• A defined and fully agreed upon feedback and grievance 
resolution mechanism is available to all stakeholders 
before an NbS intervention is initiated

• Participation is based on mutual respect and equality, 
regardless of gender, age or social status, and upholds 
the right of Indigenous peoples to Free, Prior and 
Informed Consent (FPIC)

• Stakeholders who are directly and indirectly affected 
by the NbS have been identified and involved in all 
processes of the NbS intervention

• Decision-making processes document and respond to 
the rights and interests of all participating and affected 
stakeholders

• Where the scale of the NbS extends beyond jurisdictional 
boundaries, mechanisms are established to enable 
joint decision making of the stakeholders in the affected 
jurisdictions

SAFEGUARDING: MAKING SURE 
THAT NbS WORKS FOR ALL 
STAKEHOLDERS AND FOR THE 
WIDER ENVIRONMENT

Nature-based Solutions in protected and conserved areas 
offer a potential win-win; safeguarding biodiversity whilst 
providing immediate benefits for society and attracting support 
from people who do not normally think too much about nature 
and the environment. The opportunities presented for climate 
change mitigation have further increased the incentive to draw 
on natural solutions.96 But as noted, there are concerns that a 
rush to apply Nature-based Solutions will result in inequitable 
forms of management: as a form of greenwashing and a cover 
for land grabbing. 

These are real fears and there are plenty of examples of 
such things happening in practice. Unfortunately, whenever 
money is available people will find ways to exploit it, and 
these criticisms omit the situations where NbS has been 
applied carefully, with the full participation of (and often at the 
instigation of) local communities or Indigenous peoples living in 
the area. The NbS approach can provide an important source 
of support for many people who have few if any alternatives. 

Nature-based Solutions need to be applied in a responsible 
way that respects the rights of people living in the area, or 
near the area, or regularly making use of the area (including 
transhumant communities). When working in protected and 
conserved areas, there is an additional prerogative to ensure 
that the NbS contributes to, or at the very least does not 
undermine, the aim of biodiversity conservation. Furthermore, 
civil society, NGOs and governments all need to be aware of 
the potential for abuse of the NbS label and be ready to call 
out bad practices wherever these occur. IUCN provides a set 
of principles for application of NbS, which includes principle 5 
(see box 6) that focuses explicitly on human rights.

The opportunities 
presented for climate 
change mitigation have 
further increased the 
incentive to draw on 
natural solutions.But 
as noted, there are 
concerns that a rush 
to apply Nature-based 
Solutions will result in 
inequitable forms of 
management: as a form 
of greenwashing and a 
cover for land grabbing. 

SAFEGUARDING
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THE 
PRACTITIONER’S 
GUIDE
INTRODUCTION TO THE  
PRACTITIONER’S GUIDE 

Half the world’s protected areas have been set up in the last 
30–40 years, which means that we are still very much learning 
how they should be managed, even more so when it comes 
to managing for Nature-based Solutions. OECMs are much 
newer still as a recognised category of area-based conservation, 
although as with protected areas many of the techniques and 
approaches proposed for OECMs have existed for a very long 
time. We are likely to see a sudden burst of designations 
rolling out around the world. There is also a certain amount of 
overlap between the two concepts; areas that have long been 
designated as protected areas might, if they were being 
considered today, be more likely to be classified as OECMs. 
This means that inevitably there is a certain amount of 
confusion as to where one starts and another stops, despite 
the apparent clarity in the definitions. In the following section 
we provide a user’s guide to identifying and managing both 
protected areas and OECMs for their Nature-based Solutions. 

This section follows a standard format as follows, with a 
particular societal challenge tackled in turn (water security, 
food security, disaster risk reduction, etc.):

• The range of Nature-based Solutions that protected and 
conserved areas can address under the topic in question

• The role of protected areas 
• The role of OECMs 
• Real-life thumbnail examples throughout to illustrate uses in 

action
• Some notes distinguishing between the two approaches
• General policy guidance

We can only introduce general concepts at this stage, 
references and where necessary hotlinks guide the reader to 
further information wherever necessary.

THE PRACTITIONER’S GUIDE
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FOOD SECURITY

FOOD SECURITY

Background: A combination of a rapidly growing world 
population, massive levels of food waste and dietary change 
towards steadily less efficient foodstuffs mean that food 
production is critical and may reach genuine shortages in the 
next few decades.98 Climate change increases the problems 
by driving up the likelihood and the severity of events such as 
droughts and floods, leading to local catastrophes and wider 
food insecurity. The war in Ukraine is providing immediate 
evidence of how political issues can quickly escalate into food 
issues, with shortages of grains and oils already becoming 
apparent. Part of the role of many protected areas and OECMs 
is to keep land out of significant food production so that its 
other benefits are not compromised, including support for food 
security such as the maintenance of beneficial biodiversity. 
Other types of area-based conservation accommodate or are 
even based around traditional food production systems.

Nature based solutions to food security: amongst the 
most important are:

• Biodiversity for food and agriculture – ranging from 
pollinators needed in crops and orchards, other beneficial 
insects (such as predators of pests), useful soil organisms 
and others.99 Small reserves in mixed landscapes are 
particularly beneficial for their spillover effects into cropland, 
although their own survival depends on farming systems 
managed sympathetically enough so that the beneficial 
biodiversity is not destroyed.

• Crop and livestock wild relatives – often essential as 
sources of genetic material for crop breeding, to resist disease 
and adverse environmental conditions, or bring in other 
desirable attributes.100 A vast industry is based around such 
genetic material, which is increasingly preserved within 
protected areas, albeit with some dangerous gaps in 
coverage.101

• Maintaining fish stocks in coastal and inland waters 
– marine and freshwater protected areas provide safe 
places for fish to breed, and to survive and grow to a large 
size (which boosts breeding rate in many species). Spillover 
into the wider environment maintains stocks for livelihood 
and commercial fishing; it is now well established that 
marine protected areas (MPAs) provide a net benefit in 
terms of food security as compared with open access to 
fish an entire area.102 

• Access to wild foods – including both food directly eaten 
by humans and fodder for livestock. Many protected areas 
and most likely an even larger proportion of OECMs are open 
to sustainable collection and provide important and sometimes 
irreplaceable components of local and more distant diets.

• Maintaining water security – reducing the likelihood of 
either catastrophic floods or of drought by securing a more 
constant water flow.

• Emergency food supplies in times of crisis – for example 
during drought conditions when other options are no longer 
available. Such emergency use is often a trade-off between 
a conservation ideal – which would probably be no 
collection – and a humanitarian need; in practice many 
protected and conserved areas supply emergency foods.

• Traditional farming and grazing – probably the most 
controversial of all the uses. All kinds of farming takes place 
in protected areas, for example in most national parks in 
Europe and Japan, but some protected area professionals 
reject these uses. Similar debates are occurring about 
OECMs. Some traditional agricultural practices are well 
matched with protected and conserved areas (and with 
Satoyama), especially when they are so long-established 
that they have developed important associated biodiversity, 
and in many areas livestock grazing has replaced wild deer 
and antelope grazing as a way of maintaining grassland and 
savannah. But it is also clearly the case that many forms of 
sustainable agriculture are not suitable in such areas. 

Some traditional 
agricultural practices 
are well matched 
with protected and 
conserved areas 
(and with Satoyama), 
especially when they are 
so long-established that 
they have developed 
important associated 
biodiversity.



Nature-Based Solutions and protected and conserved areas | 23

FOOD SECURITY

The varying roles of protected areas and OECMs in maintaining food security

Protected areas Other effective area-based conservation measures

Assumes areas have or could have high biodiversity 
value

Particularly…
• Protection of crop and livestock wild relatives
• Strict protection of marine and freshwater areas to 

provide space to maintain healthy populations of fish and 
other species important for commercial and subsistence 
harvesting

• Some traditional grazing regimes and limited forms of 
agriculture (cork oak farming, some forms of terrace 
agriculture) with high levels of associated biodiversity

Particularly…
• Territories of Indigenous peoples where low-level and 

sustainable harvest of plants and animals does not 
undermine the ecosystem

• Common lands used for low-level grazing or harvest, with 
high nature values but outside the protected area system

• Low-level grazing regimes or mixed grazing and wildlife 
management (e.g., in African conservancies)

• Permanent or long-term fisheries closures designed to 
protect the whole ecosystem

Sometimes also…
• Small reserves to provide beneficial species within farming 

mosaics
• Emergency food supplies
• Regular supplies of certain wild foods managed in a 

sustainable manner

Sometimes also…
• Maintenance of crop wild relatives that require frequent 

disturbance (weed species, etc.)

Maintaining fish stocks – Tonle Sap Lake, Cambodia: It 
is now well established that no-take zones in aquatic systems 
help to maintain fish stocks, giving fish space to breed and 
grow, maintaining larger fish (which produce proportionately 
more eggs) and spilling over into fished areas.103 Cambodia 
claims to have the largest inland fishery in the world, supplying 
three-quarters of the protein eaten by inhabitants. Tonle Sap 
is the largest lake in southeast Asia and hosts two-thirds of 
Cambodia’s inland fisheries. The lake’s fishery ranks first in the 

world in terms of productivity and fourth in terms of catch. It 
is also a UNESCO Biosphere Reserve, with a long history of 
fishery co-management, where conservation (particularly in the 
core zones) is balanced against sustainable use. Whilst co-
management principles could be improved, with much power 
still invested in the hands of central government,104 the zoning 
of the biosphere reserve has helped to maintain a fishery that 
is critical to the food security of people in Cambodia. 

PR0TECTED AREA
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WATER SECURITY

Background: Water supplies are in a critical state in many 
areas, with climate change increasing levels of insecurity by 
increasing both droughts and floods, leading to too much or 
too little water, sometimes a single place can face both crises 
in the course of the year. Unsustainable levels of groundwater 
use in some drylands are risking a further crisis when these 
run low;105 some recharge quickly while others do not. 

Nature-based Solutions to water security: Natural 
vegetation in watersheds and natural wetlands both play a 
range of roles; key issues relate to quality, quantity and flow of 
water.106 These are increasingly being recognised and brought 
into various Payment for Ecosystem Service (PES) schemes.

• Water quality – ecosystems such as watershed 
forests purify water sources so the water running off 
needs less or no further treatment, mainly as a result of 
such areas having less contaminants than in farmed or 
urban environments but also due to purifying actions 
by freshwater bacteria. Protection of a watershed can 
benefit downstream communities; recognition of water 
values for 4 million downstream users is an important 
incentive for protecting the Ulu Muda forest complex in 
Malaysia.107 Many municipalities recognise the critical role 
of natural vegetation in maintaining clean water and invest 
appropriately, in others water security is at risk through 
failure to protect source watersheds. Natural vegetation 
does not purify completely – Giardia is not removed 
for instance – but dramatically decreases the costs of 
treatment.108

• Water quantity – increasing the rate of water flow in 
particular situations (tropical cloud forest, temperate cloud 
forest, paramos vegetation, etc.), where specially evolved 
leaves “scavenge” water from the damp atmosphere 
and increase the downstream flow. While more limited in 
geographical extent, cloud forest or paramos-increased 
flow is recognised in large areas of Latin America, in the 
Himalayas and elsewhere.109

• Water flow – smoothing out the rate of flow through 
retaining additional water in vegetation or physically slowing 
flood events.

• Protecting groundwater sources – particularly recharge 
areas in drylands to ensure that groundwater supplies are 
not exhausted.

Maintaining water quality – wetlands in Japan: Natural 
ecosystems such as forests, grasslands and wetlands 
generally produce cleaner water than managed areas, thus 
reducing costs of water purification. An increasing number 
of cities and smaller settlements are consciously managing 
wetlands for water quality. While benefits are often simply the 
result of natural ecosystems being less subject to pollution, 
wetlands can also play a positive role in pollution abatement 
even in areas of intensive agriculture. Sugadaira village, in 
Nagano prefecture, Japan, is an upland area at 1300 metres, 
important for winter sports activities and also agriculture.110 
The latter is practised quite intensively, leading to serious 
nitrate pollution and there is also some pollution from domestic 
sewage. Research shows that anaerobic conditions in the 
Sugadaira wetlands helps to reduce sulphate levels and in 
denitrification, converting toxic nitrate into less toxic forms.111   

POTENTIAL OECM

Unsustainable levels 
of groundwater use 
in some drylands are 
risking a further crisis 
when these run low, 
some recharge quickly 
while others do not. 

WATER SECURITY
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WATER SECURITY

Maintaining the quantity of water – tropical cloud forest 
above Quito, Ecuador: Many forests reduce water flow 
out of the catchment, through the process of transpiration 
(sucking water up through the roots and releasing back into 
the atmosphere). But some ecosystems, including cloud 
forests, some eucalyptus forests and the Andean vegetation 
known as paramos, increase net water flow by condensing 
water from clouds and mist on specially evolved leaves, 
with the water later trickling down and percolating through 
the watershed. In Ecuador, some 80 per cent of the 1.5 
million population living in the capital, Quito, receive drinking 
water from two protected areas; Antisana (120,000 ha) and 

Cayambe-Coca Ecological Reserve (403,103 ha). To control 
threats to the reserves, the government works with a local 
NGO through the Antisana Fund, to protect the watersheds 
including stricter enforcement of protection to the upper 
watersheds and measures to improve or protect hydrological 
functions, protect waterholes, prevent erosion and stabilise 
banks and slopes.112 The water fund has been in place for 
over 20 years, and continues to evolve as rural communities 
themselves change,113 showing that NbS is seldom a static 
process but needs to co-evolve as environments and 
societies change over time.

PR0TECTED AREA

The varying roles of protected areas and OECMs in maintaining water security

Protected areas Other effective area-based conservation measures

Assumes areas have or could have high biodiversity 
value

Particularly…
• Protected areas that also protect important surface or 

groundwater resources 
• Protected areas with forested slopes that help to prevent 

rapid run-off of water during flooding
• Dryland protected areas with significant groundwater 

recharge areas

Particularly…
• Territories of Indigenous people and local communities 

outside the protected area system, protecting valuable 
watershed forests and therefore eligible for PES 
schemes

• Areas set aside by water authorities to protect 
catchments 

• Farmed floodplains that absorb periodic floodwaters for 
downstream communities

Sometimes also…
• Reedbeds or similar systems in urban areas developed 

in part to purify water
• Areas being restored to protect watershed values, 

prevent flooding, etc.
• Military training grounds, hunting reserves with high 

carbon levels in the soil
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Background: The primary action against climate change 
must be to reduce emissions, and many policymakers and 
activists have been reluctant to mention other options such 
as increased storage because of fears that these will be used 
as an excuse for inaction on emissions. Today, the situation 
is recognised as so critical that all possible steps are being 
taken, with increased emphasis on the role of ecosystem 
management within Nationally Determined Contributions, 
produced in response to the Paris Agreement of the UN 
Framework Convention on Climate Change (UNFCCC). 

The REDD+ mechanism creates a strong framework, with the 
Cancun Safeguards114 providing a set of actions to ensure 
that implementation provides positive results for society and 
the environment. REDD+ is applicable in protected areas 
and OECMs and is a strategy most suitable for places where 
other options do not exist, for example with little opportunity 
for ecotourism, or other sources of finance. Setting up a 
REDD+ scheme is not particularly easy, but successful 
examples exist. 

Vegetation and soils management are therefore essential 
steps forward, although such management needs to be done 
with care and remains controversial. Tree planting schemes 
on natural grassland, and even more so on peat, can lead to 
net losses of carbon, particularly if the trees are fast-growing, 
monoculture crops that are themselves used in short-life 
products; misuse of carbon mitigation is one of the main 
concerns with NbS. Climate change itself is undermining 
some of the most important of these functions, by increasing 
the frequency and severity of vegetation fires and by general 
atmospheric warming that is melting permafrost and 
threatening the security of the huge carbon stores in tundra 
peat deposits throughout the boreal region.

Nature-based Solutions to climate security: These 
centre around the storage and further sequestration of 
greenhouse gases and more generally the multiple ways in 
which NbS can help humanity adapt to the climate change 
that is already occurring and will occur in the future.115 The 
latter cover almost everything in this manual, here we focus 
on management of greenhouse gases. Protected areas and 
OECMs offer two, very closely related, services: 

• Storage of greenhouse gases – particularly carbon, 
in vegetation and soils, in both terrestrial and marine 
environments. While mature forests and peat deposits 
are the largest terrestrial stores, many other ecosystems 
have important storage functions including grasslands and 
savannahs,116,117 seagrass and kelp beds, marine plankton 
and more. Protected areas provide disproportionate 
benefits by retaining trees; research by the Korea National 
Park Service found carbon levels of trees in protected areas 
twice that of the average value for forests.118  

• Sequestration of greenhouses gases – which continues 
in mature systems,119 including old-growth forests, as 
a function of their maintenance but can be increased 
through restoration activities. This is one of the main 
reasons for the UN Decade on Ecosystem Restoration. 
Restoration activities include planting or encouraging 
natural regeneration of native vegetation, particularly trees, 
but also rewetting of peat (which must be done carefully 
or the resulting methane release – itself a greenhouse gas 
– can balance out sequestration of carbon), changes in 
agriculture to increase soil carbon and restoration of coastal 
seagrass and kelp beds.

CLIMATE CHANGE MITIGATION AND ADAPTATION

The varying roles of protected areas and OECMs in supporting climate change  
mitigation and adaptation

Protected areas Other effective area-based conservation measures

Assumes areas have or could have high biodiversity 
value

Particularly…
• Protected areas that include old-growth forest, regenerating 

forest, important peat deposits, coastal vegetation, etc. with 
high potential to store carbon 

Particularly…
• Territories of Indigenous people and local communities 

outside the protected area system, protecting valuable 
carbon stores

• Areas of grassland and rangeland that can be managed 
in such a way that they increase carbon capture in soils 
and vegetation120 

• Restoration areas where forests or peatlands are being 
restored into a more natural condition

Sometimes also…
• Degraded protected areas that are under restoration

Sometimes also…
• Military training grounds, hunting reserves

CLIMATE CHANGE MITIGATION AND ADAPTATION
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CLIMATE CHANGE MITIGATION AND ADAPTATION

Carbon storage – Nepal’s community forests: 
Forests cover 45 per cent of Nepal and are important 
for the livelihood security of two-thirds of the population. 
Population pressure, exploitation and other factors have 
led to serious deforestation, but also some of the earliest 
experiments with community-managed forestry, which 
started experimentally in the 1970s and was given official 
backing in the Forestry Act of 1993 and the Forestry 
Regulation of 1995. Today, there are 22,000 community 
forestry groups responsible for the management of a third 
of the Nepalese forest estate. Communities benefit through 
ownership of the forest and access to fodder, fuelwood and 
a range of non-timber forest products, with local control 

leading in some areas to a restoration of forest area. More 
recently, forest services have been included in the country’s 
Nationally Determined Contributions to the Paris Agreement 
on climate change,121 REDD+ schemes and to 80 targets 
identified as being linked to the UN Sustainable Development 
Goals.122 Forests store large amounts of carbon in living 
biomass and soil humus, and continue to sequester carbon 
over time, even when trees are mature. The community 
forests are thus a classic Nature-based Solution, although 
interestingly they are still often not identified as such by the 
communities managing them, suggesting further education 
and capacity building is important.  

POTENTIAL OECM
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DISASTER RISK REDUCTION

Background: So-called “natural disasters” caused by flood, 
drought, tidal waves and tornadoes take a huge toll on life, 
livelihoods and money. These impacts are often increased 
by human activity, due to climate change, or because urban 
crowding and poverty force people to move to areas at 
high risk, and due to removal of natural bulwarks against 
disaster such as coastal mangroves and dryland forests. 
Earth movements are independent of human meddling but 
side effects of an earthquake or volcanic eruption, such as 
landslip or tsunami, are exacerbated by mismanagement of 
the ecosystem. Protected areas and OECMs offer a range of 
preventative services.

Nature-based Solutions approaches to disaster risk 
reduction: all basically rest around the role of natural 
vegetation in buffering against sudden climate shifts, earth 
movements and even lava flow: 
• Floods – forests, particularly riparian forests, help to baffle 

and slow floodwater,123 while floodplains provide space 
for water to disperse without causing damage (as long 
as settlement and other activities are controlled). Natural 
vegetation in urban areas is particularly important, where 
concrete and tarmac prevent absorption and increase the 
chances of flash flooding.

• Droughts – wetland areas, cloud forests, peatlands 
and other water-rich natural vegetation store water 
that is released more gradually into catchments to help 
communities manage and adapt to floods. Protected 
areas, particularly in drylands, help to maintain aquifer 
recharge areas and thus provide extra insurance against 
drought.

• Tsunamis and sea-level rise – mangroves, coral reefs 
and sand dune complexes protect communities against 
a sudden or a gradual influx of seawater while coastal 
wetlands allow space for surges to disperse without 
causing damage.124

• Typhoons and hurricanes – coastal and other forests 
provide protection against high winds and storms, 
absorbing the first shock of the weather and reducing 
impacts further inland.

• Earthquakes – forests and other healthy vegetation 
on steep slopes helps to prevent earth, rock and snow 
movements in the aftermath of an earthquake,125 the latter 
often causing as much or more damage as the original 
earth movement itself.126

• Volcanic eruptions – healthy forests can also apparently 
baffle and slow the flow of lava from a volcanic eruption 
thus helping to protect local communities.127

Flood prevention – Inba Lake, Japan: Problems of urban 
flooding had increased due to increased inflow, in part from 
agricultural wastewater, which also contained high levels 
of ammonia and nitric acid, causing pollution. Part of the 
reason was identified as the abandonment of Yatsu wetlands, 
small branch-like valleys that were uneconomic for rice 
production and unsuitable for mechanisation.128 Past efforts 
at flood control had also concentrated on collecting and 
dispersing the water as quickly as possible, but this led to 
urban flooding, and in time a switch to greater attention on 
retention and gradual release of floodwater. Restoration of 
the Inbanuma swamp basin as rice paddy has helped reduce 
flooding of nearby urban areas, with maintenance being 
carried out by both rural and city dwellers. Microorganisms in 
the water also help to decompose the nitrate pollutants, and 
these areas are important for biodiversity conservation.129 

POTENTIAL OECM

DISASTER RISK REDUCTION

Desertification – holding back the desert with the 
Great Green Wall of China: Desertification is complex 
and deserts change in ways that geographers struggle to 
understand. But overgrazing and unsustainable agriculture 
play an important role. The Gobi Desert in China has 
expanded for years, with almost 7 million ha affected in the 
1960s and 1970s, influencing twice the area of agricultural 
land due to wind erosion. Ten million ha of grassland were 
affected by desertification and salinisation, the latter through 
unsustainable irrigation practices. Desertification caused a 
decline in groundwater and an increase in sand storms.130 The 
government has tried various strategies, including relocating 
herders, conserving existing forests and the Three North 
Shelterbelt Forest Programme, also called the Great Green 
Wall of China. The programme began in 1978 and is aimed 
for completion in 2050, to create a vast new forest, increasing 
forest cover from 5 to 15 per cent. Almost 10 million ha of 
grassland have been restored and over 5 million tonnes of 
fuelwood produced every year, thus also reducing loss of 
native forests.131 

POTENTIAL OECM
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DISASTER RISK REDUCTION

The varying roles of protected areas and OECMs in helping to survive related disasters

Protected areas Other effective area-based conservation measures

Assumes areas have or could have high biodiversity 
value

Particularly…
• Protected areas that contain ecosystems likely to help buffer 

against disasters including coastal mangroves and reefs, 
riparian vegetation, forests on steep slopes and vegetation in 
drylands

Particularly…
• Areas of land and coastal habitats outside protected 

areas that are being restored for their buffering 
capacities against extreme weather events

• Traditional management systems that maintain useful 
vegetation cover, such as mangroves to maintain 
fish stocks, natural forests or bamboo maintained as 
shelterbelts, areas managed for flood control, and wild 
areas in urban parks that provide space for absorption 
of floodwater

Sometimes also…
• Degraded protected areas under restoration

Sometimes also…
• Military training grounds, hunting reserves

Tsunami and sea-level rise – Adaptive coastal recovery 
in Shinhama, Japan: Rising sea levels add to threats from 
occasional tsunamis in many parts of the world. The first 
instinct of many coastal authorities is to rely on engineering 
responses, but seawalls often destroy ecosystems on the 
landward side, and there is plenty of evidence that natural 
mangroves, dunes and reefs also provide important levels of 
protection. Following the 2011 tsunami in Japan, researchers 
noted that the unique transition ecosystem on the coastal 
Sendai plain, formed by repeated floods and tidal waves over 

POTENTIAL OECM

hundreds of years, recovered much quicker than expected. 
Initial plans to build a seawall in front of the coastal vegetation 
would have altered this habitat and lost accompanying 
ecosystem services. After community consultation, a 
grey-green combination was agreed, with a seawall on the 
landward side and maintaining the natural ecotone intact. 
The latter provides a variety of protective functions against 
storms, tsunamis and sand drift, along with other ecosystem 
services including provision of firewood, organic fertilisers and 
water purification.132
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HUMAN HEALTH 

Background: To some extent this is the most complicated 
of all the benefits, where natural ecosystems have the 
opportunity both to provide concrete benefits and also 
potentially cause some problems, and where the gains range 
from hard-to-measure issues like mental health through to 
discovery of new pharmaceuticals. The COVID-19 pandemic 
has also focused attention on the role of natural areas in 
providing both a source of zoonotic diseases and a means of 
preventing their transfer to humans. These issues are complex 
and open to misinterpretation but are one of the most 
valuable NbS of all.

Nature-based Solutions to health: A large variety of 
separate issues are important, in addition to issues of food 
and water security, themselves essential to health (clean 
water alone will probably save more lives than any other 
single element below). These are discussed elsewhere in this 
document:
• Control of zoonotic diseases – there is evidence that 

zoonotic diseases pass from animals to humans through 
being in close proximity, particularly through eating wild 
meat that may be carrying diseases. Anything that reduces 
this interaction will reduce the risk of disease and protected 
areas can play a critical role in cutting down bushmeat 
hunting and controlling the ways in which visitors interact 
with animals.

• Contributions to physical exercise – the risks of many of 
the so-called diseases of civilisation, such as heart disease 
and cancer, can be reduced through exercise and a healthy 
diet. Finding space to exercise for many city dwellers is 
challenging and walking or running along busy roads also 
risks being exposed to high levels of air pollution. The use 
of parks and protected areas as places to exercise in safe 
and pleasant surroundings is increasingly recognised and 
has been named the “green gym” concept.

• Contributions to mental health and well-being – just 
as important, and closely linked, is the role that natural 
ecosystems play in helping people to relax and, for those 
with mental health or addiction problems, is now known to 

provide measurable benefits. Pioneering linkups between 
urban mental health authorities and park managers can 
provide important pointers for further development.133

• Sources of local and more distant medicines – the 
majority of the world’s population still rely predominantly on 
local medicines, often self-collected from natural areas; the 
efficacy of these varies. In places where natural ecosystems 
have been severely degraded, protected and conserved 
areas may be the only places where such plants can 
still be found and a growing number of protected areas 
are working with communities to develop a sustainable 
offtake system. At the other end of the scale, some of the 
world’s largest pharmaceutical companies are investing in 
protected areas in order to have a rich genetic “larder” from 
which to hunt for new drugs and medicines.134

• Recreation and tourism – currently perhaps the world’s 
largest industry, although as COVID-19 has shown, one 
that is severely at risk through sudden shocks from disease, 
disaster, terrorism and war. But nature-based tourism is 
currently the fastest growing sector of the tourism industry 
and one where protected and conserved areas play a 
critical role in providing access to some of the world’s most 
beautiful places and most abundant wildlife. 

• Nature-deficit amongst children – closely related to 
several other of the values described here, the generational 
switch from children who played predominantly outdoors 
to ones who play mainly online has created a number of 
serious mental and physical health problems, including an 
obesity crisis amongst the young. Furthermore, children 
who never experience nature are far less likely to be 
interested in nature. Use of protected areas to overcome 
nature deficit varies from the simple, like pond-dipping 
parties on local nature reserves, to adventure holidays in 
wild national parks.

• Blocking disease vectors – there is also a theory 
that natural vegetation impedes the movement of some 
disease vectors, including malaria mosquitoes. However, 
others dispute this claim and some natural ecosystems, 
particularly wetlands, provide breeding space for malaria, 
schistosomiasis and other diseases.

The varying roles of protected areas and OECMs in promoting mental and physical health

Protected areas Other effective area-based conservation measures

Assumes areas have or could have high biodiversity 
value

Particularly…
• Protected areas large enough to provide sustainable supplies 

of medicinal herbs if needed by the local community, and 
also situated to preserve the maximum genetic diversity for 
future medicinal research

• Nature reserves near urban centres and other settlements 
that provide access to people for exercise and relaxation

• Protected areas established largely for recreation and 
tourism, such as many national parks

Particularly…
• Wild areas in urban parks or arboreta
• Territories of Indigenous peoples and local communities 

used for collecting medicinal herbs and potentially 
suitable for a PES scheme relating to medicinal genetic 
material

Sometimes also…
• Military training grounds, hunting reserves

HUMAN HEALTH
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HUMAN HEALTH

Area-based conservation and the green gym concept – 
morning walkers in Keoladeo National Park, India: With 
lack of exercise helping to precipitate a global obesity crisis, 
protected and conserved areas near human settlements 
provide safe places for people to exercise. Keoladeo National 
Park in India was designated a World Heritage Site in 1985 
for protecting a large number of migratory aquatic birds 
particularly the Siberian Crane (Grus leucogeranus). It covers 
28.73 km2 close to the town of Bharatpur, with a population 
of 250,000. The park has designated a stretch of 2 km which 
morning walkers enjoy every day, free of charge, between 

PR0TECTED AREA

5 and 7 am when the temperature is cool enough to make 
exercise possible, as the daytime temperature in Bharatpu 
town can reach over 45 °C. Up to a thousand men and 
women visit the park every morning to walk and enjoy the 
fresh air, beauty and tranquillity. No motorised vehicles are 
permitted inside the park and the only wheeled transport 
allowed are the cycle rickshaw-pullers, who are also trained 
to act as nature guides.135 over 20 years, and continues to 
evolve as rural communities themselves change,136 showing 
that NbS is seldom a static process but needs to co-evolve 
as environments and societies change over time.

Promoting mental health – conservation as a therapy 
for addiction in England: Recognition that peaceful 
natural landscapes are beneficial for mental health is now 
widespread in the medical profession. 137,138 The Phoenix 
Futures conservation therapy programme Recovery through 
Nature has since 2001 been encouraging active involvement 
in conservation projects in English protected areas, as a 
form of rehabilitation for people with substance misuse 
problems. Groups take part in habitat management, boundary 
construction and footpath repairs, nest-box construction 
and tree growing.139 An assessment of the effectiveness 
of the project is made by comparing the percentage of 
drug users who remain in the treatment programme (with 
treatment defined as being effective when clients stay in it 
for 12 weeks or more). From mid-2007 to mid-2008, 73 per 
cent of attendees stayed in treatment for 12 weeks or more, 
compared to 49 per cent of non-participants.140  

Medicines – National parks in Nepal as a source of local 
medicines: The majority of the world’s population still relies 
at least partly on locally collected medicines from natural plant 
and animal products. Ecosystem degradation and loss limits 
access in many places, with protected areas providing an 
important source. An increasing number of protected areas 
are permitting sustainable use of medicinal plants, for local 
use and in some cases also for sale. Researchers in Nepal 
recognise about 1,624 plant species as having medicinal 
and aromatic values.141 A study from Shey-Phoksundo 
National Park found 107 and 166 species of ethnomedicinal 
importance in surveyed areas of Dolpa and Mustang districts 
respectively, with most people relying on the collection of wild 
medicinal plants for subsistence,142 and efforts now being 
made to understand needs and opportunities.143 A detailed 
survey in Langtang National Park, Nepal, over five years, 
involving interviews with 700 households, found 411 medicinal 
and aromatic plants being used, with about 90 per cent of 
people in the protected area relying on traditional medicine.144 

PR0TECTED AREA PR0TECTED AREA
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ECONOMIC AND SOCIAL DEVELOPMENT

ECONOMIC AND SOCIAL  
DEVELOPMENT

Background: NbS also has an important social and 
economic function, bringing livelihood opportunities and 
contributing to overall well-being. People living in rural areas, 
where NbS are most likely, are often proportionately less well 
off than people in urban areas, with fewer job and economic 
opportunities, lower levels of education and frequently often 
more entrenched attitudes to gender roles, the importance of 
age in social standing, and strict social barriers. 

Nature-based livelihood options: Many livelihood benefits 
are associated with other NbS; most of the examples given 
earlier have livelihood opportunities associated, whether it is 
tree planting for a shelterbelt or restoring peatland for carbon 
storage. Indeed, the ability to ensure that Nature-based 
Solutions also provide livelihood solutions is a key step in their 
acceptance to many stakeholders. Some key issues include:

• Tourism and ecotourism – nature-based tourism is the 
fastest growing sector in the tourism industry, although 
it took a major hit during the pandemic. There are plenty 
of jobs available in and around many protected areas, as 

guides, trackers and through associated employment such 
as in tourist accommodation, cafes, food stalls, handicraft 
sales and transportation. However, major problems of equity 
remain in many places, with the poorest members of society 
taking low-paid and unfulfilling jobs while a minority take 
most of the profits. 

• Traditional farming and livestock – is an important 
opportunity although most agriculture falls outside the 
management aims of protected areas and OECMs. 
Traditional farming practices and low-level grazing can be 
associated with and sometimes help create high levels of 
biodiversity, as exemplified by experience with Satoyama. 
They thus occur in some protected areas. They are likely 
to be more important in many OECMs. This remains an 
important area for debate; some conservationists fear that 
opening up OECMs in particular to agriculture will result 
in many areas being listed as “conserved” that offer little 
to biodiversity conservation or ecosystem services, whilst 
traditional farmers often seek to be recognised within 
area-based conservation as it can help to secure financial 
support for approaches that are now only borderline 
profitable.

• Direct employment – particularly in protected areas for 
managers and rangers, which can be a major source of 
income in some remote rural areas.
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A night walk tour in Akan Mashu National Park, Hokkaido, Japan
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ECONOMIC AND SOCIAL DEVELOPMENT

The varying roles of protected areas and OECMs in promoting livelihood opportunities

Protected areas Other effective area-based conservation measures

Assumes areas have or could have high biodiversity 
value

Particularly…
• Employment as managers and rangers
• Ecotourism in national parks and in many privately protected 

areas – as guides and through associated jobs in the hotel 
and catering trade, etc.

• Temporary employment in restoration projects
• Specialised forms of agriculture with high levels of associated 

biodiversity

Particularly…
• Low-level, sustainable grazing
• Some forms of traditional agriculture
• Work in ecotourism in natural areas outside of protected 

areas

Traditional farming as an NbS – Shitake mushroom 
production in sawtooth oak forest, Japan: Traditional 
farming techniques often maintain high levels of biodiversity, 
including species that may have become adapted to cultural 
management systems over centuries or millennia. Farmers 
on the Kunisaki Peninsula on Kyushu Island, Japan, face 
challenges due to low rainfall, volcanic soils that do not retain 
water and a steep terrain. Maintenance of managed sawtooth 
oak (Quercus acutissima) forests helps to stabilise the water 
supply, which also reduces risk of flooding, and water is 
further managed through the construction of interlinked 
irrigation ponds, some dating back to the 17th century. The 
oak forests supply timber ideal for growing highly valued 
shitake mushrooms and the area has been recognised as a 
Globally Important Agricultural Heritage System by the Food 
and Agriculture Organization of the United Nations, which 
means that mushroom producers can apply for regional 
branding of their products. Rural out-migration and an aging 
population was decreasing production levels, which have 
been boosted by an education drive, encouragement of 
incomers and links to tourism.145 

Recreation and tourism – Visit! National Park Japan 
- Project to Fully Enjoy National Parks: National parks 
were identified as one of the pillars of the “Tourism Vision to 
Support Tomorrow’s Japan” by the Government of Japan in 
2016. In 2020, the “Step Up Programme 2020” focused on 
promotion of the eight leading national parks, with the aim 
to make these protected areas more attractive to foreign 
visitors. Visits to national parks by overseas visitors increased 
from about 4.9 million in 2015 to about 6.67 million in 
2019. However, the COVID-19 outbreak led to a decline in 
2020 of around 87 per cent, and in addition, the number of 
domestic overnight visitors in national parks also decreased 
by approximately 44 per cent, causing serious problems for 
tourist attractions in national parks. Steps towards recovery 
from this situation include offering a range of new recreational 
opportunities in national parks to domestic tourists and 
renewed efforts to attract foreign visitors. This includes 
expanding efforts from the original eight to all national parks, 
and also bringing in policies aiming at carbon neutrality for 
protected area tourism by 2050.146
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Atosanupuri (an active volcano) trekking tour in Akan 
Mashu National Park, Hokkaido, Japan

Shiitake mushroom growing in Satoyama, Japan.
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CONCLUSIONS

Three major societal developments come together in the 
issues explored in this report. 

In the last five years, the concept of Nature-based Solutions 
has moved from niche to mainstream and is now increasingly 
being recognised in international processes, by national 
governments, industry and civil society. At the same time, 
the global ambition for protection of natural ecosystems 
has changed almost by an order of magnitude, with serious 
consideration being given to the goal of retaining half the 
world in a more-or-less natural state. And in parallel, the 
old (and still powerful) concept of a protected area has 
been joined by the newer idea of other effective area-based 
conservation measures.

All these developments have their detractors. People who 
make their living from, for example, engineering approaches 
to disaster risk reduction don’t like the idea of using natural 
ecosystems to supplant their industry. Protected areas and 
OECMs still have plenty of people opposing them. But in 
all cases, the broad sweep of history seems to be pushing 
towards acceptance and development.

This also means, given the constraints of money and available 
space, that NbS, protected areas and OECMs will all overlap, 
and that NbS will necessarily be drawing on area-based 
conservation as a major source of land and resources. This 
has lots of implications, about how and where protected 
and conserved areas are selected, how they are managed, 
who decides and who pays, amongst other questions. We 
don’t have all the answers yet. This small publication is a 
contribution to this debate, and ideas will doubtless continue 
to develop in the future.

We don’t have all the answers yet.  
This small publication is a contribution 
to this debate, and ideas will doubtless 
continue to develop in the future.

CONCLUSIONS
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APPENDIX 1

The following is a lightly edited summary of the key 
conclusions presented at the end of the working group held 
at the Second Asia Parks Congress held in Kota Kinabalu, 
Sabah, Malaysia in May 2022.

• Protected areas, other effective area-based conservation 
measures (OECMs), ICCAs Territories for Life and Socio-
Ecological Production Landscapes and Seascapes 
(SEPLS) are key delivery mechanisms for Nature-based 
Solutions (NbS). 

• Nature-based Solutions include both traditional and more 
innovative approaches, and sometimes a mixture of these 
two, such as using drones and GIS with traditional shifting 
cultivations and applying modern Western science with 
local traditional medicine.

• Although the term NbS is widely used at the global level 
and NbS actions have been implemented widely without 

APPENDIX 1: KEY CONCLUSIONS FROM THE WORKING  
GROUP ON NATURE-BASED SOLUTIONS AT THE SECOND ASIA 
PARKS CONGRESS

naming it as NbS, the relationship between these two is still 
poorly understood by many governments and by most 
parts of civil society. This indicates the need for a major 
capacity-building and outreach effort as well as the need 
for clear guidance and tools to link globally agreed 
definitions and standards with actions on the ground.

• Challenges remain in scaling up from individual projects to 
mainstream application. Blockages include political 
resistance, concern about the financial implications and 
more complex reasons of cultural and social resistance. 
Overcoming these obstructions is a critical need. 

• The COVID-19 pandemic was a disaster but it was also an 
opportunity to highlight the important linkage between human 
health and nature, both the need for new medicines and 
the role of natural spaces in supporting mental and physical 
health. The growing climate crisis has focused attention on 
NbS and climate mitigation and adaptation as well. 



36 | Nature-Based Solutions and protected and conserved areas

REFERENCES

REFERENCES

1 IUCN-WCPA Task Force on OECMs. (2019). Recognising 
and reporting other effective area-based conservation 
measures. Gland, Switzerland: IUCN. DOI: 10.2305/IUCN.
CH.2019.PATRS.3.en

2 Schama, S. (1995). Landscape and Memory. London: 
Harper Collins. 

3 Khalil Suleiman, M., Saleh, W. Hashemi, M. and Bhat, 
N.R. (eds.) (2013). Proceedings: Towards an Implementation 
Strategy for the Human Integrated Management Approach 
Governance System: Theories, concepts, methodologies, 
case studies and action plans. Kuwait: Kuwait Institute for 
Scientific Research.

4 Dawson, N.M., Coolsaet, B., Sterling, E.J., Loveridge, 
R., Gross-Camp, N.D. et al. (2021).The role of Indigenous 
peoples and local communities in effective and equitable 
conservation. Ecology and Society 26 (3): 19.

5 Millennium Ecosystem Assessment. (2005). Ecosystems 
and human well-being: synthesis. Washington DC: Island 
Press.

6 Costanza, R., d’Arge, R., de Groot, R., Farber, S., Grasso, 
M., Hannon, B., Limburg, K., Naeem, S., O’Neill, R.V.O., 
Paruelo, J., Raskin, R.G., Sutton, P. and van den Belt, M. 
(1997). The value of the world’s ecosystem services and 
natural capital. Nature 387: 253–260.

7 Kubiszewski, I., Costanza, R., Anderson, S. and Sutton, 
P. (2017). The future value of ecosystem services: Global 
scenarios and national implications. Ecosystem Services 26: 
289–301.

8 Costanza, R., de Groot, R., Sutton, P., van der Ploeg, S., 
Anderson, S.J., Kubiszewski, I., Farber, S. and Turner, R.K. 
(2014). Changes in the global value of ecosystem services. 
Global Environmental Change 26: 152–158.

9 ten Brink, P (ed.) (2011). The Economics of Ecosystems 
and Biodiversity in National and International Policy Making. 
London: TEEB and Earthscan.

10 UFZ and WWF. (2020). Natural capital in international 
environmental cooperation: Concepts and applications. 
Report by UFZ – Leipzig and Berlin: Helmholtz Centre for 
Environmental Research; WWF Germany.

11 Neugarten, R.A., Langhammer, P.F., Osipova, E., Bagstad, 
K.J., Bhagabati, N., Butchart, S.H.M., Dudley, N., et al. 
(2018). Tools for measuring, modelling, and valuing ecosystem 
services: Guidance for Key Biodiversity Areas, natural World 
Heritage Sites and protected areas. Gland, Switzerland: IUCN. 
DOI: 10.2305/IUCN.CH.2018.PAG.28.en

12 Dudley, N. and Timmins, H. (2022). Investigating the 
biodiversity impacts of investments by a pension fund. 
Briefing. Bristol, UK: Equilibrium Research.

13 https://www.iso.org/committee/8030847.html

14 TNFD. (2022). A Landscape Assessment of Nature-related 
Data and Analytics Availability. 

15 IEEP. (2021). Biodiversity footprints in policy and decision-
making: Briefing on the state of play, needs and opportunities 
and future directions. Policy report. Brussels: Institute for 
European Environmental Policy.

16  Gómez-Baggethun, E. and Ruiz-Pérez, M. (2011). 
Economic valuation and the commodification of ecosystem 
services. Progress in Physical Geography 35 (5): 613–628.

17 Stolton, S., Maxted, N., Ford-Lloyd, B., Kell, S. and 
Dudley, N. (2006). Food Stores: Using Protected Areas to 
Secure Crop Genetic Diversity. Gland, Switzerland: WWF.

18 Dudley, N., Higgins-Zogib, L. and Mansourian, S. (2009). 
The links between protected areas, faiths, and sacred natural 
sites. Conservation Biology 23 (3): 568–577.

19 Dudley, N., Stolton, S., Belokurov, A., Krueger, L., 
Lopoukhine, N., MacKinnon, K., Sandwith, T. and Sekhran, 
N. (2009). Natural Solutions: Protected Areas Helping People 
Cope with Climate Change. Gland, Switzerland, Washington, 
D.C., and New York: IUCN-WCPA, TNC, UNDP, WCS, the 
World Bank, and WWF.

20 Kettunen, M. and Ten Brink, P. (eds.) (2013). Social and 
Economic Benefits of Protected Areas: An assessment guide. 
London: Earthscan.

21 Stolton, S. and Dudley, N. (eds.) (2010). Arguments for 
Protected Areas. London: Earthscan.

22 Díaz, S., Demissew, S., Carabias, J., Joly, C., Lonsdale, 
M., Ash, N. et al. (2015). The IPBES Conceptual Framework 
– connecting nature and people. Current Opinion in 
Environmental Sustainability 14 (1): 1–16.

23 See for example IIED. (2021). Nature-based Solutions 
or the ecosystem approach? Backgrounder. London: 
International Institute for Environment and Development.

24  IPBES. (2016). The assessment report on pollinators, 
pollination and food production: Summary for policymakers. 
Paris: IPBES.

25 FAO. (2019). The State of the World’s Biodiversity for 
Food and Agriculture. Rome.

26 Mace, G.M. (2014). Whose conservation? Science 345 
(6204): 1558–1560. 

27 https://www.foei.org/nature-based-solutions-a-wolf-in-
sheeps-clothing/ accessed 18 March 2022.

28 Cohen-Shacham, E., Walters, G., Janzen, C. and 
Maginnis, S. (eds.) (2016). Nature-based Solutions to address 
global societal challenges. IUCN, Gland, Switzerland. DOI: 
10.2305/IUCN.CH.2016.13.en

29 Griscom, B.W., Adams, J., Ellis, P.W., Houghton, 
R.A., Lomax, G. et al. (2017). Natural climate solutions. 
Proceedings of the National Academy of Sciences 114 (44): 
11645–11650.

30 ibid

31 Cohen-Shacham et al. (eds.) (2016). Op cit.

32 https://ec.europa.eu/info/research-and-innovation/
research-area/environment/nature-based-solutions_
en#:~:text=The%20Commission%20defines%20
nature%2Dbased,benefits%20and%20help%20build%20
resilience.

33 UN. 2022. Resolution adopted by the United Nations 
Environment Assembly on 2 March 2022. UNEP/
EA5/L9/REV.1, https://wedocs.unep.org/bitstream/
handle/20.500.11822/39752/K2200677%20-%20UNEP-
EA.5-Res.5%20-%20Advance.pdf?sequence=1&isAllowed=y

https://doi.org/10.2305/IUCN.CH.2019.PATRS.3.en
https://doi.org/10.2305/IUCN.CH.2019.PATRS.3.en
https://www.millenniumassessment.org/documents/document.356.aspx.pdf
https://www.millenniumassessment.org/documents/document.356.aspx.pdf
https://www.nature.com/articles/387253a0
https://www.sciencedirect.com/science/article/abs/pii/S2212041617300827
https://www.sciencedirect.com/science/article/abs/pii/S0959378014000685
https://www.giz.de/de/downloads/giz-2020-en-natural-capital-in-international-environmental-cooperation-concepts-and.pdf
https://www.giz.de/de/downloads/giz-2020-en-natural-capital-in-international-environmental-cooperation-concepts-and.pdf
https://portals.iucn.org/library/sites/library/files/documents/PAG-028-En.pdf
https://portals.iucn.org/library/sites/library/files/documents/PAG-028-En.pdf
https://iucn.ch
http://www.equilibriumresearch.com/upload/document/Pension_fund_briefing_-_February_2022.pdf
http://www.equilibriumresearch.com/upload/document/Pension_fund_briefing_-_February_2022.pdf
https://www.iso.org/committee/8030847.html
https://framework.tnfd.global/wp-content/uploads/2022/06/TNFD-Data-Discussion-Mar22-Up-June22.pdf
https://framework.tnfd.global/wp-content/uploads/2022/06/TNFD-Data-Discussion-Mar22-Up-June22.pdf
https://ieep.eu/uploads/articles/attachments/027980bb-f4b6-4c81-a157-504f51d6b373/Biodiversity%20Footprint_Report_IEEP.pdf?v=63801513552
https://ieep.eu/uploads/articles/attachments/027980bb-f4b6-4c81-a157-504f51d6b373/Biodiversity%20Footprint_Report_IEEP.pdf?v=63801513552
http://awsassets.panda.org/downloads/food_stores.pdf
http://awsassets.panda.org/downloads/food_stores.pdf
https://www.jstor.org/stable/29738773
https://www.undp.org/publications/natural-solutions-protected-areas-helping-people-cope-climate-change?gclid=Cj0KCQiAm5ycBhCXARIsAPldzoXmh__cNO4uKyPG-mZYHdniraFk_BKIFVLWbNfcFNmOB0uqHSIQ7dIaAsz6EALw_wcB
https://www.undp.org/publications/natural-solutions-protected-areas-helping-people-cope-climate-change?gclid=Cj0KCQiAm5ycBhCXARIsAPldzoXmh__cNO4uKyPG-mZYHdniraFk_BKIFVLWbNfcFNmOB0uqHSIQ7dIaAsz6EALw_wcB
https://www.routledge.com/Arguments-for-Protected-Areas-Multiple-Benefits-for-Conservation-and-Use/Stolton-Dudley/p/book/9781844078813
https://www.routledge.com/Arguments-for-Protected-Areas-Multiple-Benefits-for-Conservation-and-Use/Stolton-Dudley/p/book/9781844078813
https://www.sciencedirect.com/science/article/pii/S187734351400116X
https://www.iied.org/sites/default/files/pdfs/2021-05/20201iied.pdf
https://www.iied.org/sites/default/files/pdfs/2021-05/20201iied.pdf
https://ipbes.net/assessment-reports/pollinators
https://ipbes.net/assessment-reports/pollinators
https://www.fao.org/3/CA3129EN/CA3129EN.pdf
https://www.fao.org/3/CA3129EN/CA3129EN.pdf
https://www.science.org/doi/10.1126/science.1254704
https://www.foei.org/publication/nature-based-solutions-a-wolf-in-sheeps-clothing/
https://www.foei.org/publication/nature-based-solutions-a-wolf-in-sheeps-clothing/
https://doi.org/10.2305/IUCN.CH.2016.13.en
https://doi.org/10.2305/IUCN.CH.2016.13.en
https://iucn.ch
https://www.pnas.org/doi/10.1073/pnas.1710465114
https://doi.org/10.2305/IUCN.CH.2016.13.en
https://ec.europa.eu/info/research-and-innovation/research-area/environment/nature-based-solutions_en#
https://ec.europa.eu/info/research-and-innovation/research-area/environment/nature-based-solutions_en#
https://ec.europa.eu/info/research-and-innovation/research-area/environment/nature-based-solutions_en#
https://wedocs.unep.org/bitstream/handle/20.500.11822/39752/K2200677%20-%20UNEP-EA.5-Res.5%20-%20Advance.pdf?sequence=1&isAllowed=y
https://wedocs.unep.org/bitstream/handle/20.500.11822/39752/K2200677%20-%20UNEP-EA.5-Res.5%20-%20Advance.pdf?sequence=1&isAllowed=y
https://wedocs.unep.org/bitstream/handle/20.500.11822/39752/K2200677%20-%20UNEP-EA.5-Res.5%20-%20Advance.pdf?sequence=1&isAllowed=y


Nature-Based Solutions and protected and conserved areas | 37

REFERENCES

34 IUCN. (2020). Global Standard for Nature-based 
Solutions. A user-friendly framework for the verification, 
design and scaling up of NbS. First edition. Gland, 
Switzerland: IUCN. DOI: 10.2305/IUCN.CH.2020.08.en

35 https://www.ser-rrc.org/what-is-ecological-restoration/ 
accessed 18 March 2022.

36 Kumagai, Y., Furuta, N., Dudley, N., Naniwa, N. and Murti, 
R. (2013). Responding to disasters: the role of protected 
areas. PARKS 19 (2): 7–12.DOI: 10.2305/IUCN.CH.2013.
PARKS-19-2.YK.en

37 Jones, T.A. (2017). Ecosystem restoration: recent 
advances in theory and practice. The Rangeland Journal 39 
(5).

38 Mitsch, W.J. and Jorgensen, S.E. (1989). Introduction 
to Ecological Engineering. In: W.J. Mitsch, and S.E. 
Jorgensen (eds.) Ecological Engineering: An Introduction to 
Ecotechnology (pp. 3–12). New York: John Wiley and Sons

39 Mansourian, S., Vallauri, D. and Dudley, N. (eds.) (2005). 
Forest Restoration in Landscapes: Beyond Planting Trees. 
New York: Springer.

40 McGuire, D. (2014). FAO’s Forest and Landscape 
Restoration Mechanism. EFTRN News 56: 19-25.

41 Chatzimentor, A., Apostolopoulou, E. and Mazaris, A.D. 
(2020). A review of green infrastructure research in Europe: 
Challenges and opportunities. Landscape and Urban 
Planning 198: 103775.

42 European Commission. (2013). Technical information on 
Green Infrastructure. SWD (2013): 155 Final. 

43 https://www.edf.org/ecosystems/natural-infrastructure-
strengthens-our-climate-resilience#:~:text=The%20term%20
%E2%80%9Cnatural%20infrastructure%E2%80%9D%20
refers,or%20emulate%20natural%20ecological%20
processes, accessed 19 March 2022.

44 https://www.cbd.int/ecosystem/ 

45 Secretariat of the CBD. (2004). The Ecosystem Approach. 
Montreal.

46 See, for instance, UNEP. (2008). 10th Global Meeting of 
the Regional Seas Conventions and Action Plans. UNEP 
Ecosystem Management Programme. UNEP (DEPI)RS.10/4. 
Guayaquil, Ecuador, 25–27 November 2008.

47 Slocombe, D.S. (1998). Lessons from experience with 
ecosystem-based management. Landscape and Urban 
Planning 40 (1–3): 31–39.

48 Takeuchi, K., Ichikawa, K. and Elmqvist, T. (2016). 
Satoyama landscape as social-ecological system: historical 
changes and future perspective. Current Opinion on 
Environmental Sustainability 19: 30–39.

49 Bélair C., Ichikawa K., Wong B.Y.L. and Mulongoy 
K.J. (eds.) (2010). Sustainable use of biological diversity in 
socio-ecological production landscapes. Background to the 
‘Satoyama Initiative for the benefit of biodiversity and human 
well-being. Technical Series no. 52. Montreal: Secretariat of 
the Convention on Biological Diversity. 

50 UNU-IAS and IGES (eds.) (2017). Sustainable livelihoods 
in socio-ecological production landscapes and seascapes 
(Satoyama Initiative Thematic Review vol. 3). United Nations 
University Institute for the Advanced Study of Sustainability, 
Tokyo.

51 Epple, C., García Rangel, S., Jenkins, M. and Guth, 
M. (2016). Managing ecosystems in the context of climate 
change mitigation: A review of current knowledge and 
recommendations to support ecosystem-based mitigation 
actions that look beyond terrestrial forests. Technical Series 
No. 86. Montreal: Secretariat of the Convention on Biological 
Diversity.

52 Smith, R., Guevara, O., Wenzel, L., Dudley, N., Petrone-
Mendoza, V., Cadena, M. and Rhodes, A. (2019). Ensuring 
co-benefits for biodiversity, climate change and sustainable 
development. In: W. Leal Filho, J. Barbir and R. Preziosi 
(eds.) Handbook of Climate Change and Biodiversity, Climate 
Change Management. Switzerland: Springer Nature.

53 https://unfccc.int/topics/land-use/workstreams/redd/
what-is-redd 

54 Epple et al. (2016). Op cit.

55 Dudley, N. Buyck, C., Furuta, N., Pedrot, C., Bernard, F. 
and Sudmeier-Rieux, K. (2015). Protected Areas as Tools for 
Disaster Risk Reduction: A handbook for practitioners. Japan: 
IUCN and the Ministry of Environment.

56 Secretariat of the Convention on Biological Diversity. 
(2019). Voluntary guidelines for the design and effective 
implementation of ecosystem-based approaches to 
climate change adaptation and disaster risk reduction and 
supplementary information. Technical Series No. 93. Montreal.

57 Zhu, H., Fu, B., Wang, S., Zhu, L., Zhaang, L. et al. (2015). 
Reducing soil erosion by improving community functional 
diversity in semi-arid grasslands. Journal of Applied Ecology 
52: 1063–1072.

58 Stolton, S. and Dudley, N. (eds.) (2010). Arguments for 
Protected Areas. London: Earthscan.

59 Schama, S. (1995). Landscape and Memory. London: 
Harper Collins.

60 Verschuuren, B., Wild, R., McNeely, J. and Oviedo, G. 
(eds.) (2010). Sacred Natural Sites: Conserving Nature and 
Culture. London: Earthscan.

61 Sheail, J. (2010). Nature’s Spectacle: The world’s first 
national parks and protected places. London: Earthscan.

62 Mathur, V., Verma, A., Dudley, N., Stolton, S. Hockings, 
M. and James, R. (2007). Kaziranga National Park and World 
Heritage Site India: Taking the long view. In: World Heritage 
Forests: Leveraging conservation at the landscape scale: 
Proceedings of the 2nd World Heritage Forests Meeting, March 
9–11 2005, Nancy, France, World Heritage Papers number 
21. Paris: UNESCO.

63 Watson, J.E.M., Dudley, N., Hockings, M. and Segan, D. 
(2014). The performance and potential of protected areas. 
Nature 515: 67–73.

64 Bertzky, B., Corrigan, C., Kemsey, J., Kennedy, S., 
Ravilious, C. et al. (2012). Protected Planet Report 2012: 
Tracking progress towards global targets for protected areas. 
Gland, Switzerland and Cambridge, UK: IUCN and UNEP-
WCMC. 

65 Wilson, E.O. (2016). Half Earth: Our planet’s fight for life. 
New York: Liveright.

66 In Article 2 of the Convention, https://www.cbd.int/
convention/articles/?a=cbd-02

https://doi.org/10.2305/IUCN.CH.2020.08.en
https://doi.org/10.2305/IUCN.CH.2020.08.en
https://doi.org/10.2305/IUCN.CH.2020.08.en
https://www.ser-rrc.org/what-is-ecological-restoration/
https://parksjournal.com/parks-19-2/
https://iucn.ch
http://PARKS-19-2.YK.en
https://www.researchgate.net/profile/Thomas-Jones-46/publication/319359727_Ecosystem_restoration_Recent_advances_in_theory_and_practice/links/5a0b167ba6fdccc69ed9f4a2/Ecosystem-restoration-Recent-advances-in-theory-and-practice.pdf
https://link.springer.com/book/10.1007/0-387-29112-1
http://www.etfrn.org/index.php?id=47
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52013SC0155&from=EN
https://www.cbd.int/ecosystem/
https://www.cbd.int/doc/publications/ea-text-en.pdf
https://doi.org/10.1016/S0169-2046(97)00096-0
https://www.sciencedirect.com/science/article/abs/pii/S1877343515001165
https://www.cbd.int/doc/publications/cbd-ts-52-en.pdf
https://www.cbd.int/doc/publications/cbd-ts-52-en.pdf
https://www.cbd.int/doc/publications/cbd-ts-52-en.pdf
https://www.cbd.int/doc/publications/cbd-ts-52-en.pdf
https://www.cbd.int/doc/publications/cbd-ts-52-en.pdf
https://collections.unu.edu/eserv/UNU:6444/SITR_vol3.pdf
https://collections.unu.edu/eserv/UNU:6444/SITR_vol3.pdf
https://www.cbd.int/doc/publications/cbd-ts-86-en.pdf
https://unfccc.int/topics/land-use/workstreams/redd/what-is-redd
https://unfccc.int/topics/land-use/workstreams/redd/what-is-redd
https://www.cbd.int/doc/publications/cbd-ts-86-en.pdf
https://doi.org/10.2305/IUCN.CH.2015.02.en
https://doi.org/10.2305/IUCN.CH.2015.02.en
https://www.cbd.int/doc/publications/cbd-ts-93-en.pdf
https://doi.org/10.1111/1365-2664.12442
https://www.routledge.com/Arguments-for-Protected-Areas-Multiple-Benefits-for-Conservation-and-Use/Stolton-Dudley/p/book/9781844078813%23
https://www.routledge.com/Arguments-for-Protected-Areas-Multiple-Benefits-for-Conservation-and-Use/Stolton-Dudley/p/book/9781844078813%23
https://unesdoc.unesco.org/ark:/48223/pf0000150878
https://unesdoc.unesco.org/ark:/48223/pf0000150878
https://livereport.protectedplanet.net/pdf/Protected_Planet_Report_2012.pdf
https://www.cbd.int/convention/articles/?a=cbd-02
https://www.cbd.int/convention/articles/?a=cbd-02


38 | Nature-Based Solutions and protected and conserved areas

67 Dudley, N. (ed.) (2008). Guidelines for Applying Protected 
Area Management Categories. Gland, Switzerland: IUCN. 
WITH Stolton, S., Shadie, P. and Dudley, N. (2013). IUCN 
WCPA Best Practice Guidance on Recognising Protected 
Areas and Assigning Management Categories and 
Governance Types. Best Practice Protected Area Guidelines 
Series No. 21. Gland, Switzerland.

68 Day, J., Dudley, N., Hockings, M., Holmes, G., Laffoley, 
D., Stolton, S., Wells, S. and Wenzel, L. (2019). Guidelines for 
Applying the IUCN Protected Area Management Categories 
to Marine Protected Areas, 2nd Edition. Gland, Switzerland: 
IUCN.

69 Dudley, N. (ed.) (2008). Op cit.

70 Tauli-Corpuz, V., Alcorn, J., Molnar, A., Healy, C. and 
Barrow, E. (2020). Cornered by PAs: Adopting rights-based 
approaches to enable cost-effective conservation and climate 
action. World Development 130: 104923.

71 Mitchell, M.I. and Yuzdepski, D. (2012). Indigenous 
peoples, UNDRIP and land conflict: an African perspective. 
The International Journal of Human Rights 23 (8): 1356–1377.

72 Quin, S., Golden Kroner, R.E., Cook, C., Tesfaw, A.T., 
Braybrook, R., Rodriguesz, C.M. et al. (2019). Protected area 
downgrading, downsizing and degazettement as a threat to 
iconic protected areas. Conservation Biology 33 (6): 1275–
1285.

73 Butchart, S.H.M., Clarke, M., Smith, R.J. and Sykes, 
R.E. (2015). Shortfalls and solutions for meeting national and 
global conservation area targets. Conservation Letters 8 (5): 
329–337.

74 Klein, C.J., Brown, C.J., Halpern, B.S., Segan, D.B., 
McGowan, J. et al. (2015). Shortfalls in the global protected 
area network at representing marine biodiversity. Scientific 
Reports 5: 17539.

75 Jantke, K., Jones, K.R., Allan, J.R., Chauvenet, A.L.M., 
Watson, J.E.M. and Possingham, H.P. (2018). Poor ecological 
representation by an expensive reserve system: evaluating 
35 years of marine protected area expansion. Conservation 
Letters 11: e12584.

76 Eklund, J. and Cabeza, M. (2017). Quality of governance 
and effectiveness of protected areas: crucial concepts for 
conservation planning. Annals of the New York Academy of 
Sciences 1399: 27–41.

77 Devillers, R., Pressey, R.L., Grech, A., Kittinger, J.N., 
Edgar, G.J., et al. (2015). Reinventing residual reserves in the 
sea: are we favouring ease of establishment over need for 
protection? Aquatic Conservation: Marine and Freshwater 25 
(4): 480–504.

78 https://www.campaignfornature.org/high-ambition-
coalition accessed 2 April 2022.

79 Borrini-Feyerabend, G., Dudley, N., Lassen, B., Pathak, 
N. and Sandwith, T. (2012). Governance of Protected Areas: 
From Understanding to Action. IUCN Best Practice Protected 
Area Guidelines Series No.20. Gland, Switzerland: IUCN, CBD 
and GIZ.

80 Butchart, S.H.M., Walpole, M., Collen, B., van Strien, 
A., Scharlemann, J.P.W., et al. (2010). Global Biodiversity: 
Indicators of Recent Declines. Science 328: 1164–1168

81 Leverington, F., Lemos Costa, K., Pavese, H., Lisle, A. 
and Hockings, M. (2010). A global analysis of protected area 
management effectiveness. Environmental Management 46: 
685–698.

82 Lopoukhine, N. and Ferreira de Souza Dias, B. (2012). 
What does Target 11 really mean? PARKS 18 (1): 5–8. DOI: 
10.2305/IUCN.CH.2012.PARKS-18-1.NL.en

83 CBD. (2018). Decision adopted by the Conference 
of Parties to the Convention on Biological Diversity. 14.4 
Protected areas and other effective area-based conservation 
mechanisms. Fourteenth Meeting, 17–19 November 2018. 
CBD/COP/14/8, 30 November 2018.

84 IUCN-WCPA Task Force on OECMs. (2019). Recognising 
and reporting other effective area-based conservation 
measures. Gland, Switzerland: IUCN. DOI: 10.2305/IUCN.
CH.2019.PATRS.3.en

85 Laffoley, D., Dudley, N., Jonas, H., MacKinnon, D., 
MacKinnon, K., Hockings, M. and Woodley, S. (2017). An 
introduction to “other effective area-based conservation 
measures” under Aichi Target 11 of the Convention on 
Biological Diversity: Origin, interpretation and emerging 
marine issues. Aquatic Conservation: Freshwater and Marine 
Ecosystems 27 (S1): 130–137.

86 Dudley, N., Jonas, H., Nelson, F., Parrish, J., Pyhälä, 
A., Stolton, S. and Watson, J.E.M. (2018). The essential 
role of other effective area-based conservation measures in 
achieving big bold conservation targets. Global Ecology and 
Conservation 15: e0024.

87 Kettunen, M., Dudley, N., Gorricho, J., Hickey, V., 
Krueger, L., MacKinnon, K., Oglethorpe, J., Paxton, M., 
Robinson, J.G. and Sekhran, N. (2021). Building on Nature: 
Area-based conservation as a key tool for delivering SDGs. 
IEEP, IUCN WCPA, The Nature Conservancy, The World 
Bank, UNDP, Wildlife Conservation Society and WWF.

88 Global Mechanism of the UNCCD and CBD. (2019). Land 
Degradation Neutrality for Biodiversity Conservation: How 
healthy land safeguards nature. Technical Report. Bonn, 
Germany.

89 Dudley, N., MacKinnon, K. and Stolton, S. (2014). 
The role of protected areas in supplying ten critical 
ecosystem services in drylands: a review. Biodiversity doi: 
10.1080/14888386.2014.928790.

90 Beasley, E., Schindler Murray, L., Funk, J., Lujan, B., 
Kasprzyk, K. and Burns, D. (2019). Guide to Including 
Nature in Nationally Determined Contributions. Washington, 
DC: Nature 4 Climate, Conservation International, The 
Nature Conservancy, Environmental Defense Fund, Global 
Wildlife Federation, Land Use and Climate Knowledge 
Initiative, Climate Advisors and Wildlife Conservation Society; 
Hehmeyer, A., Vogel, J., Martin, S. and Bartlett, R. (2019). 
Enhancing Nationally Determined Contributions through 
Protected Areas. Washington, DC: WWF US.

91 Dudley, N., Gonzales, E., Hallett, J.G., Keenleyside, K. 
and Mumba, M. (2020). The UN Decade on Restoration: 
What can protected areas contribute? PARKS 26 (1):  
111–116. DOI: 10.2305/IUCN.CH.2020.PARKS-26-1ND.en

92 Maginnis, S., Jackson, W. and Dudley, N. (2004). 
Conservation landscapes. Whose landscapes? Whose 
trade-offs? In: T.O. McShane and M.P. Wells (eds.) Getting 
Biodiversity Projects to Work (pp. 321–339). New York: 
Columbia University Press.

93 Veldman, J.W., Overbeck, G.E., Negreiros, D., Mahy, G., 
Le Stradic, S. et al. (2015). Tyranny of trees in grass biomes. 
Science 347 (6221): 484–485.

REFERENCES

https://portals.iucn.org/library/node/30018
https://portals.iucn.org/library/node/30018
https://portals.iucn.org/library/node/30018
https://portals.iucn.org/library/node/30018
https://portals.iucn.org/library/sites/library/files/documents/PAG-019-2nd%20ed.-En.pdf
https://portals.iucn.org/library/sites/library/files/documents/PAG-019-2nd%20ed.-En.pdf
https://portals.iucn.org/library/sites/library/files/documents/PAG-019-2nd%20ed.-En.pdf
https://portals.iucn.org/library/node/30018
https://www.campaignfornature.org/high-ambition-coalition
https://www.campaignfornature.org/high-ambition-coalition
https://portals.iucn.org/library/node/29138
https://portals.iucn.org/library/node/29138
https://parksjournal.com/wp-content/uploads/2012/09/PARKS-18.1-Editorial-Lopoukhine-Dias-10.2305IUCN.CH_.2012.PARKS-18-1.NL_.en_.pdf
https://iucn.ch
http://PARKS-18-1.NL.en
https://doi.org/10.2305/IUCN.CH.2019.PATRS.3.en
https://doi.org/10.2305/IUCN.CH.2019.PATRS.3.en
about:blank
about:blank
https://catalogue.unccd.int/1340_LDN_BiodiversityGM_Report.pdf
https://catalogue.unccd.int/1340_LDN_BiodiversityGM_Report.pdf
https://international.nwf.org/wp-content/uploads/2019/09/Guide-to-Including-Nature-in-NDCs_2019-09-27-2.pdf
https://international.nwf.org/wp-content/uploads/2019/09/Guide-to-Including-Nature-in-NDCs_2019-09-27-2.pdf
https://files.worldwildlife.org/wwfcmsprod/files/Publication/file/3uq3mz3lhu_05819_WWF_Protected_Areas_Layout_3a_sprds.pdf?_ga=2.150642998.1861523483.1667253680-2013632675.1638878801
https://files.worldwildlife.org/wwfcmsprod/files/Publication/file/3uq3mz3lhu_05819_WWF_Protected_Areas_Layout_3a_sprds.pdf?_ga=2.150642998.1861523483.1667253680-2013632675.1638878801
https://parksjournal.com/wp-content/uploads/2020/06/10.2305-IUCN.CH_.2020PARKS-26-1en-low-resolution_new.pdf#page=111
https://iucn.ch
http://PARKS-26-1ND.en


Nature-Based Solutions and protected and conserved areas | 39

94 Wilson Fernandes, G., Serra Coelho, M., Bomfim 
Machado, R., Ferreira, M.E., Moura de Souza Aguiar, L. et al. 
(2016). Afforestation of savannas: an impending ecological 
disaster. Natureza & Conservação 14: 146–151.

95 https://nbsguidelines.info/

96 Gurney, G.G., Darling, E.S., Ahmadia, G.N., Agostini, V.N., 
Ban, N.C. et al. (2021). Biodiversity needs every tool in the 
toolbox: use OECMs. Nature 595: 646–649.

97 IUCN-WCPA Task Force on OECMs. (2019). Op cit

98 Lambin, E. F. and Meyfroidt, P. (2011). Global land  
use change, economic globalization, and the looming land 
scarcity. Proceedings of the National Academy of  
Sciences 108 (9): 3465–3472.

99 FAO. (2019). Op cit.

100 Stolton et al. (2006). Op cit.

101 Stolton, S., Boucher, T., Dudley, N., Hoekstra, J., 
Maxted, N. and Kell, S. (2008). Ecoregions with crop wild 
relatives are less well protected. Biodiversity 9: 52–55.

102 Roberts, C.M., Hawkins, J.P. and Gell, F.R. (2005). The 
role of marine reserves in achieving sustainable fisheries. 
Philosophical Transactions of the Royal Society B 360: 
123–132. 

103 Halpern, B.S. (2003). The impact of marine reserves: 
do reserves work and does reserve size matter? Ecological 
Applications 13: 117–137.

104 Sok, S. and Yu, X. (2021). Co-management of small-
scale fishery in the Tonle Sap Lake, Cambodia. Regional 
Sustainability 2 (1): 1–11.

105 Siebert, S., Burke, J., Faures, J.M., Frenken, K., 
Hoogeveen, J., et al. (2010). Groundwater use for irrigation – 
a global inventory, Hydrology and Earth System Sciences 14: 
1863–1880.

106 Dudley, N. and Stolton, S. (eds.) (2003). Running Pure: 
The importance of forest protected areas to drinking water. 
Gland, Switzerland and Washington DC: WWF International 
and The World Bank.

107 Siwan, E.S., Abidin, S.Z. and Lo, S. (2022). Challenges 
and opportunities in establishing protected areas in 21st 
century Malaysia: A case study from Ulu Muda, Kedah. 
Presentation at the 2nd Asia Protected Area Congress (May 
20220). 

108 Abell, R., Asquith, N., Boccaletti, G., Bremer, L., Chapin, 
E. et al. (2017). Beyond the Source: The Environmental, 
Economic and Community Benefits of Source Water 
Protection. Arlington, VA, USA: The Nature Conservancy.

109 Hamilton, L.S., Juvik, J.O. and Scatena, F.N. (1994). 
Tropical Montane Cloud Forests. Ecological Studies Series 
Vol. 110. New York, Berlin, London, Paris and Tokyo: 
Springer-Verlag.

110 https://ap-plat.nies.go.jp/inas/goodpractices/research/7.
html 

111 Kumar, P., Iwagami, S., Yaping, L., Mikita, M., Tanaka, 
T. and Yamanaka, T. (2011). Multivariate approach for 
surface water quality mapping with special reference to 
nitrate enrichment in Sugadaira, Nagano Prefecture (Japan). 
Environment Systems and Decisions 31: 358–363.

112 Troya, R. and Curtis, R. (1998). Water: Together We Can 
Care for It! Case Study of a Watershed Conservation Fund for 
Quito, Ecuador. Arlington VA, USA: The Nature Conservancy.

113 Wiegnant, D., Bakx, J., Flohr, N., van Oel, P. and 
Dewulf, A. (2022). Ecuadorian water funds’ use of scale-
sensitive strategies to stay on course in forest and 
landscape restoration governance. Journal of Environmental 
Management 311: 114850.

114 https://redd.unfccc.int/fact-sheets/safeguards.html 

115 Dudley, N., Stolton, S., Belokurov, A., Krueger, L., 
Lopoukhine, N., MacKinnon, K., Sandwith, T. and Sekhran, 
N. (2009). Natural Solutions: Protected Areas Helping People 
Cope with Climate Change. Gland, Switzerland, Washington, 
D.C. and New York: IUCN-WCPA, TNC, UNDP, WCS, the 
World Bank and WWF.

116 Conant, R.T. (2010). Challenges and opportunities for 
carbon sequestration in grassland systems. Rome: FAO.

117 Dass, P., Houlton, B.Z., Wang, Y. and Warlind, D. (2018). 
Grasslands may be more reliable carbon sinks than forests in 
California. Environmental Research Letters 13: 074027.

118 Park, H.C. (2022). Strategy for carbon neutrality of 
the Korea National Park Service and Evaluation of carbon 
storage of the forest ecosystem in Korean National Parks. 
Presentation at the Second Asia Protected Area Congress, 
May 2022.

119 Luyssaert, S.E., Schulze, D., Börner, A., Knohl, A., 
Hessenmöller, D., Law, B.E., Ciais, P. and Grace, J. (2008). 
Old-growth forests as global carbon sinks. Nature 455: 
213–215.

120 Yang, Y., Tilman, D., Furey, G. and Lehman, C. (2019). 
Soil carbon sequestration accelerated by restoration of 
grassland biodiversity. Nature Communications 10: 718.

121 Shivakoti, B.R., Lopez-Casero, F., Maraseni, T. and 
Pokharel, K. (2021). Capacity building at community forestry 
level for synergistic implementation of NDCs’ adaptation 
and mitigation commitments. APN Science Bulletin 11 (1): 
113–124.

122 Aryal, K., Laudari, H.K. and Ojha, H.R. (2019). To what 
extent is Nepal’s community forestry contributing to the 
sustainable development goals? An institutional interaction 
perspective. International Journal of Sustainable Development 
and World Ecology 27 (1): 28–39.

123 Bradshaw, C.J.A., Sodhi, N.S., Peh, K.S-H. and Brooks, 
B.W. (2007). Global evidence that deforestation amplifies 
flood risk and severity in the developing world. Global Change 
Biology 13 (11): 2379–2395.

124 Yamamoto, K. (2022). The reconstruction process 
and Nature-based Solutions after the Great East Japan 
Earthquake. Presentation at the 2nd Asia Parks Congress (26 
May 2022)

125 Kamp, U., Growley, B.J., Khattak, G.A. and Owen, 
L.A. (2006). GIS-based landslide susceptibility mapping for 
the 2005 Kashmir earthquake region. Geomorphology 101: 
631–642.

126 EERI. (2006). The Kashmir Earthquake of October 8, 
2005: Impacts in Pakistan, EERI Special Earthquake Report 
– February 2006. California, USA: Earthquake Engineering 
Research Institute.

REFERENCES

https://nbsguidelines.info/
http://awsassets.panda.org/downloads/food_stores.pdf
https://doi.org/10.1080/14888386.2008.9712883
https://doi.org/10.1098/rstb.2004.1578
https://esajournals.onlinelibrary.wiley.com/doi/10.1890/1051-0761%282003%29013%5B0117%3ATIOMRD%5D2.0.CO%3B2
https://www.sciencedirect.com/science/article/pii/S2666660X20300219
https://doi.org/10.5194/hess-14-1863-2010
https://wwfint.awsassets.panda.org/downloads/runningpurereport.pdf
https://wwfint.awsassets.panda.org/downloads/runningpurereport.pdf
https://www.nature.org/content/dam/tnc/nature/en/documents/BeyondtheSource_ExecSummary_FINAL.pdf
https://www.nature.org/content/dam/tnc/nature/en/documents/BeyondtheSource_ExecSummary_FINAL.pdf
https://www.nature.org/content/dam/tnc/nature/en/documents/BeyondtheSource_ExecSummary_FINAL.pdf
https://ap-plat.nies.go.jp/inas/goodpractices/research/7.html
https://ap-plat.nies.go.jp/inas/goodpractices/research/7.html
https://ideas.repec.org/a/spr/envsyd/v31y2011i4d10.1007_s10669-011-9343-8.html
https://www.sciencedirect.com/science/article/pii/S0301479722004236
https://redd.unfccc.int/fact-sheets/safeguards.html
https://www.undp.org/publications/natural-solutions-protected-areas-helping-people-cope-climate-change?utm_source=EN&utm_medium=GSR&utm_content=US_UNDP_PaidSearch_Brand_English&utm_campaign=CENTRAL&c_src=CENTRAL&c_src2=GSR&gclid=Cj0KCQiAm5ycBhCXARIsAPldzoVfZ1e5h4kBIOYhPMQCrgMPCYwj0Djtqndv9yqmCuT-Ak4CW0s0liIaAhfSEALw_wcB
https://www.undp.org/publications/natural-solutions-protected-areas-helping-people-cope-climate-change?utm_source=EN&utm_medium=GSR&utm_content=US_UNDP_PaidSearch_Brand_English&utm_campaign=CENTRAL&c_src=CENTRAL&c_src2=GSR&gclid=Cj0KCQiAm5ycBhCXARIsAPldzoVfZ1e5h4kBIOYhPMQCrgMPCYwj0Djtqndv9yqmCuT-Ak4CW0s0liIaAhfSEALw_wcB
https://www.fao.org/fileadmin/templates/agphome/documents/climate/AGPC_grassland_webversion_19.pdf
https://iopscience.iop.org/article/10.1088/1748-9326/aacb39/meta
https://www.nature.com/articles/nature07276
https://www.iges.or.jp/en/publication_documents/pub/peer/en/11832/CBA2018-08SY-Lopez-Casero_final-version.pdf
https://www.tandfonline.com/doi/abs/10.1080/13504509.2019.1627681?journalCode=tsdw20
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2486.2007.01446.x
https://www.sciencedirect.com/science/article/abs/pii/S0169555X08000767


40 | Nature-Based Solutions and protected and conserved areas

127 Dudley, N., Buyck, C., Furuta, N., Pedrot, C., Renaud, F. 
and Sudmeier-Rieux, K. (2015). Protected Areas as Tools for 
Disaster Risk Reduction. A handbook for practitioners. Tokyo 
and Gland, Switzerland: MoEJ and IUCN. DOI: 10.2305/
IUCN.CH.2015.02.en

128 Yoon Kim, J., Hirano, Y., Kato, H., Noda, A., Ran-
Young, I. and Nishihiro, J. (2020). Land-cover changes 
and distribution of wetland species in small valley habitats 
that developed in a Late Pleistocene middle terrace region. 
Wetlands Ecology and Management 28: 217–228.

129 https://ap-plat.nies.go.jp/inas/goodpractices/drr/2.html 

130 Luo, L., Zhuang, Y., Zhao, W., Duan, Q. and Wang, L. 
(2020). The hidden costs of desert development. Ambio 49 
(8): 1412–1422.

131 https://ap-plat.nies.go.jp/inas/goodpractices/
development/7.html 

132 https://ap-plat.nies.go.jp/inas/goodpractices/drr/1.html 

133 Abdul Axis, N.A. (2022). The effects of different natural 
environment influences on health and psychological well-
being of people. Presentation at the 2nd Asia Protected Areas 
Congress, May 2022.

134 Ag Nudin, J., Salim, F., Ruzaidi, Buang, M.M. and 
Sugau, J. (2022). Traditional plants of Sabah, Malaysia: 
Scientific progress for modern applications. Presentation at 
the 2nd Asia Protected Areas Congress, May 2022.

135 Stolton, S. and Dudley, N. (2010). Vital Sites: The 
contribution of protected areas to human health. Gland, 
Switzerland: WWF.

136 Wiegnant, D., Bakx, J., Flohr, N., van Oel, P. and 
Dewulf, A. (2022). Ecuadorian water funds’ use of scale-
sensitive strategies to stay on course in forest and 
landscape restoration governance. Journal of Environmental 
Management 311: 114850.

137 Ulrich, R.S. (1979). Visual Landscapes and Psychological 
Well-Being. Landscape Research 4: 1.

138 Gesler, W. (1992). Therapeutic landscapes: medical 
geographic research in light of the new cultural geography. 
Social Science & Medicine 34: 7.

139 https://www.phoenix-futures.org.uk/phoenix-futures-for/
commissioners-and-professionals/recovery-through-nature/ 

140 Le Bas, B. and Hall, J. (2008). Conservation therapy – 
hands-on examples from National Nature Reserves.  
Ecos 29: 2.

141 Kunwar, R.M., Nepal, B.K., Kshhetri, H.B., Rai, S.K. and 
Bussmann, R.W. (2006). Ethnomedicine in Himalaya: a case 
study from Dolpa, Humla, Jumla and Mustang districts of 
Nepal. Journal of Ethnobiology and Ethnomedicine 2: 27.

142 Ibid. 

143 Aumeeruddy-Thomas, Y. (2001). Working with Tibetan 
doctors (amchis) for the conservation of medicinal plants and 
health care development at Shey Phoksundo National Park, 
Dolpa, Nepal. Medicinal Plant Conservation 7. 

144 Shrestha, I. and Shrestha, K. (2008). Medicinal 
and aromatic plants in Langtang National Park. In: B.B. 
Bhandari, S.O. Suh and S.H. Woo (eds.) Water Towers of 
Asia: Experiences in wetland conservation in Nepal (pp. 
92–103). South Korea: IUCN Nepal and Gyeongnam Ramsar 
Environmental Foundation.

145 https://ap-plat.nies.go.jp/inas/goodpractices/
livelihood/5.html 

146 https://www.env.go.jp/en/nature/enjoy-project/index.
html 

147 Natori, Y. and Hino. A. (2021). Global identification and 
mapping of socio-ecological production landscapes with the 
Satoyama Index. PLOS One 16 (8): e0256327. DOI: 10.1371/
journal.pone.0256327

REFERENCES

https://doi.org/10.2305/IUCN.CH.2015.02.en
https://doi.org/10.2305/IUCN.CH.2015.02.en
https://doi.org/10.2305/IUCN.CH.2015.02.en
https://doi.org/10.2305/IUCN.CH.2015.02.en
https://link.springer.com/article/10.1007/s11273-020-09707-2
https://ap-plat.nies.go.jp/inas/goodpractices/drr/2.html
https://www.env.go.jp/en/nature/enjoy-project/index.html
https://ap-plat.nies.go.jp/inas/goodpractices/development/7.html
https://ap-plat.nies.go.jp/inas/goodpractices/development/7.html
https://ap-plat.nies.go.jp/inas/goodpractices/drr/1.html
https://portals.iucn.org/library/node/28706
https://portals.iucn.org/library/node/28706
https://www.tandfonline.com/doi/abs/10.1080/01426397908705892
https://www.sciencedirect.com/science/article/abs/pii/0277953692903603
https://www.phoenix-futures.org.uk/phoenix-futures-for/commissioners-and-professionals/recovery-through-nature/
https://www.phoenix-futures.org.uk/phoenix-futures-for/commissioners-and-professionals/recovery-through-nature/
https://ethnobiomed.biomedcentral.com/articles/10.1186/1746-4269-2-27
https://ap-plat.nies.go.jp/inas/goodpractices/livelihood/5.html
https://ap-plat.nies.go.jp/inas/goodpractices/livelihood/5.html
https://www.env.go.jp/en/nature/enjoy-project/index.html
https://www.env.go.jp/en/nature/enjoy-project/index.html


Nature-Based Solutions and protected and conserved areas | 41

©
 E

qu
ilib

riu
m

 R
es

ea
rc

h



MINISTRY OF THE 
ENVIRONMENT,  
GOVERNMENT OF JAPAN

1-2-2 Kasumigaseki, 
Chiyoda-ku, 
Tokyo
100-8975, Japan
Tel +81 3 3581 3351
www.env.go.jp

IUCN INTERNATIONAL
 

WORLD HEADQUARTERS
Rue Mauverney 28,
1196 Gland, Switzerland
Tel +41 22 999 0000
Fax +41 22 999 0020
www.iucn.org 
www.iucn.org/resources/publications

NATURE-BASED 
SOLUTIONS AND 
PROTECTED AND 
CONSERVED AREAS
An introduction 
for protected and 
conserved area 
practitioners

http://www.env.go.jp
http://www.iucn.org
http://www.iucn.org/resources/publications

