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PREFACE1.
Nature is not only the ‘victim’ of climate 
change, but also the ‘battle ground’ for 
climate change. “Nature-based Solutions” 
(NbS in short) emphasize on respect-
ing law of nature, aiming to enhance 
the service functions of nature, control 
greenhouse gas emissions, increase 
carbon sinks, and improve our capacity 
to respond to climate risks through a!or-
estation, strengthening farmland manage-
ment, protecting wetland and ocean and 
other means of ecological conservation 
and restoration, as well as improving 
ecological management. NbS constitute 
a comprehensive approach to mitigating 
and adapting to climate change while 
improving climate resilience.

At the invitation of the UN Secre-
tary-General at the UN Climate Action 
Summit in New York in September 
2019, China and New Zealand jointly 
took the lead in proposing NbS, which 
calls for a more systematic understand-
ing of the “harmony between man and 
nature” and a better understanding of 
the ecological value of the planet earth 
where human beings reside on. NbS also 
advocate coping with climate risks by 
relying on the natural forces, building a 
society of low greenhouse gas emissions 
and high climate resilience, and foster-
ing a community of life for human and 
nature. Over the past year or so, China 
has worked with all related parties to 
strengthen the implementation of NbS via 
planning, policies, technologies, invest-
ment, etc., active promoting domestic 

actions and international cooperation.

On September 2020, President Xi Jinping 
pledged in his speech at the UN General 
Assembly that “China will scale up its 
Intended Nationally Determined Con-
tributions by adopting more vigorous 
policies and measures. We aim to have 
CO" emissions peak before 2030 and 
achieve carbon neutrality before 2060.” 
#is is a major strategic decision made 
by China in its overall consideration of 
both international and domestic condi-
tions, which further demonstrates China’s 
strategic commitment to the thorough 
implementation of Xi Jinping’s thought 
on ecological civilization and the $rm 
pursuit of green, low-carbon and circular 
development, as well as its responsibility 
as a major country in $rmly supporting 
multilateralism and actively promot-
ing the building of a community with a 
shared future for mankind. On one hand, 
it is important to achieve carbon neutrali-
ty and emission reduction by accelerating 
transformation and innovation, while on 
the other hand, it is necessary to increase 
carbon sinks by virtue of NbS.

Guided by the long-term goal of carbon 
neutrality, NbS plays an increasing-
ly prominent role in tackling climate 
change. In the process of deep emission 
reduction, the potential of deep decar-
bonization technologies in emissions 
reduction becomes increasingly limited, 
with increasing marginal cost. NbS can 
increase carbon sinks by relying on na-

4
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carbon sink storage, climate change ad-
aptation, economic development, health 
improvement, and protection of the rights 
and interests of the public, especially of 
women and children.

#is report includes 28 NbS cases for 
climate changes from around the world, 
and it is conducive to learning and un-
derstanding the advanced concepts and 
experience of NbS, learning from excel-
lent practices, and providing innovative 
ideas for China to promote ecological 
civilization construction. Meanwhile, 
multiple excellent practices in China are 
also included in this report, providing 
Chinese wisdom and solutions for the 
global promotion of NbS.

2021 to 2030 is a critical period for global 
ecological conservation and climate 
governance where global biodiversity 
conservation and climate change response 
will become more synergistic and mu-
tually reinforcing. #is report hopes to 
act as a catalyst for cross-sector dialogue 
and cooperation, exploit the potential of 
nature to a greater degree, stimulate mo-
mentum in innovation, and make positive 
contributions to promoting global eco-
logical civilization construction, building 
a community of life for man and nature, 
and maintaining a better future for hu-
mankind.

ture’s ecological functions in agriculture, 
forestry, ocean, wetland, and other $elds, 
to o!set carbon emissions from industry, 
transportation, and other hard-to-abate 
sectors, ultimately contributing to achiev-
ing carbon neutrality. #erefore, it is 
greatly important to strengthen NbS and 
integrate them into current emission re-
duction technologies and policies, which 
will play a positive role in renewing and 
strengthening China’s nationally deter-
mined contributions and achieving peak 
carbon emissions and carbon neutrality.

#e global outbreak of COVID-19 warns 
us that we cannot consider development, 
biodiversity, climate, and the environment 
in isolation when coping with global 
challenges, we must integrate policies and 
actions that conserve biodiversity, address 
climate changes, and improve ecological 
and environmental quality into eco-
nomic development, people’s wellbeing 
improvement, employment promotion, 
health protection, and national ecological 
security maintenance, thereby achieving 
synergy and promoting sustainable de-
velopment. Fundamentally, we need to 
transform the traditional modes of pro-
duction, life, and consumption, promote 
economic and social transformation and 
innovation in technologies, systems, and 
mechanisms, and pursue green, low-car-
bon, and circular development. NbS, as 
an example of synergy, will produce a 
series of positive e!ects, including ecolog-
ical restoration, biodiversity conservation, 

5
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INTRODUCTION
NbS were $rst proposed by the World 
Bank in its 2008 report entitled Biodi-
versity, Climate Change and Adaptation: 
Nature-based Solutions from the World 
Bank Portfolio, highlighting the impor-
tance of biodiversity conservation for 
climate change adaptation and mitiga-
tion. In 2009, the International Union 
for Conservation of Nature (IUCN) 
submitted a proposal report to the 15th 
Conference of Parties to the United Na-
tions Framework Convention on Climate 
Change (UNFCCC COP15), emphasizing 
the important role of NbS in addressing a 
series of societal challenges such as climate 
change (IUCN, 2019).

#e NbS were applied in depth at the 
regional level at $rst in the European 
Union (EU). In 2014, the EU launched 
the research and innovation agenda of 
“Horizon 2020”, which emphasized the 
role of science and technology in promot-
ing employment and economic growth. 
In 2015, the EU incorporated NbS into 
the agenda to scale up the research and 
pilot projects. In the same year, the EU 
published a report entitled Nature-based 
Solutions and Re-naturing Cities, in 
which, NbS were de$ned as solutions that 
are “inspired and supported by nature, 
which are cost-e!ective, simultaneously 
provide environmental, social and eco-
nomic bene$ts and help build resilience”. 
It aims to emphasize that NbS turn the 

current challenges into innovative op-
portunities and change the natural capital 
into a source of green economic growth 
(European Union, 2015).

At the World Conservation Congress 
2016, the IUCN adopted the de$nition 
of NbS as “actions to protect, sustainably 
manage, and restore natural and modi!ed 
ecosystems that address societal challenges 
e"ectively and adaptively, simultaneously 
providing human well-being and biodiver-
sity bene!ts”. In the same year, the IUCN 
released a research report in which the 
concept, connotations, social value, im-
plementation solutions, and practice cases 
of NbS were systematically summarized 
(Cohen-Shacham E et al., 2016).

#e Nature Conservancy (TNC) pub-
lished an article in October 2017 together 
with expert teams from 15 research in-
stitutions in order to estimate the NbS’ 
potential in climate change mitigation in 
a more scienti$c way. #ey analyzed the 
potential emission reduction bene$ts of 
20 nature-based climate change mitiga-
tion pathways and quanti$ed the enor-
mous potential of NbS to provide up to 
37% of the emission reductions needed by 
2030 to keep global temperature increases 
under 2°C (Griscom, B.W. Et al, 2017).

At the UN Climate Action Summit held in 
New York in September 2019, a milestone 

2.
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INTRODUCTION
in the development of NbS, NbS were 
listed as one of 9 tracks for accelerated 
action. #e summit saw the establishment 
of a global NbS coalition co-led by China 
and New Zealand, and the coalition 
launched the coalition’s latest reports, #e 
Nature-based Solutions for Climate Man-
ifesto and Compendium of Contributions 
Nature-based Solutions. #e Manifesto has 
won the support of more than 70 gov-
ernments, private sectors, civil societies, 
and international organizations, laying 

a solid foundation for further research 
and practice of NbS. #e Compendium 
compiles 196 cases and initiatives in such 
areas as forestry, agriculture, ocean, water 
resource, biodiversity conservation, and 
deserti$cation control, providing new 
ideas for global climate actions. 

In 2021, the 15th Conference of Parties 
to the Convention on Biological Diversity 
(CBD COP15) will be held in Kunming, 
China, and the 26th Conference of Parties 

Figure 2-1 Proposal and Development Milestones of NbS
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to the United Nations Framework Con-
vention on Climate Change (UNFCCC 
COP26) will be held in Glasgow, United 
Kingdom. NbS, as the important link 
between biodiversity conservation and 
climate change response, will be an im-
portant topic at both conferences. As one 
of the co-leaders of the global NbS coali-
tion, China is actively learning and prac-
ticing NbS-related concepts, and requires 
access to advanced international expe-
rience, especially speci$c cases that are 
in line with China’s national conditions, 
have guiding and practical signi$cance, 
and can be promoted and implemented. 
Additionally, NbS are in a critical period 
of development. China, as the initiator 
of the concept of ecological civilization, 
has carried out many successful practices 
in coordinating ecological conservation 
and climate change mitigation at home, 
providing innovative and promising new 
ideas for governments, enterprises, and 
organizations in other countries, espe-
cially the developing countries, to address 
climate challenges and bene$t the people 
by NbS.
 
Based on the Compendium of Contribu-
tions Nature-based Solutions, with the 
NbS case studies conducted by other 
international organizations, regional 
governments, universities, and think 
tanks before and a%er the summit, a 
case database consisting 300 NbS cases 
from around the world classi$ed based 
on characteristics is established in this 

report. In addition to the four major eco-
systems involved in NbS, namely forestry, 
grassland, agriculture, and wetland, this 
report adds four new NbS application 
areas of city, country, platform & initia-
tive, and corporation, aiming to help NbS 
project designers around the world to 
understand the latest trends and provide 
them with innovative ideas.

To further summarize the advantages of 
cases and explore outstanding cases in 
line with China’s national conditions, a 
new set of case screening and evaluation 
criteria is formulated in the report under 
the guidance of the Sustainable Devel-
opment Goals of the United Nations and 
the idea of ecological civilization, with 
reference to the IUCN Global Standard, 
and in combination with China’s national 
conditions and local characteristics. #ese 
criteria include 6 primary screening indi-
cators and 3 advanced evaluation dimen-
sions, in the hope of providing references 
for policymakers, research institutions, 
non-governmental organizations (NGOs), 
enterprises, communities, and individu-
als. In this report, 28 outstanding cases 
were selected from 300 cases, including 
ten Chinese cases and 18 foreign cases. 
#e foreign cases were implemented in 
Europe, North America, South America, 
Africa, Asia, and Oceania, making them 
highly representative. #is report also 
analyzes the success factors of each case 
and sums up the characteristics of cases 
in the same category, providing targeted 
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references for the world, especially devel-
oping countries, in the implementation 
of NbS projects in related $elds, planning 
of urban NbS development, deployment 
of national NbS strategies, and encourag-
ing enterprises to participate and play an 
active role in NbS.

Observations and Reflections

Two observations were made during the 
preparation of this report:

Firstly, with the evolution of NbS, an in-
creasing number of cases comprehensively 
highlights the contributions and potential 
of NbS in ecological conservation, howev-
er there remains a lack of review from the 
perspective of climate change. #is report 
is intended to recommend cases on cli-
mate change that are di!erentiated from 
other general NbS case reports; thus, 
greater emphasis is placed on climate fac-
tors in the design of screening indicators 
and dimensions. However, it was found 
in the actual screening process that few 
NbS have been truly designed in mind for 
climate change. Climate change is men-
tioned in some cases, but information on 
measures for mitigating or adapting to 
climate change, bene$ts, and subsequent 
improvements is still insu&cient to sup-
port the in-depth analysis of case reports.

Secondly, the de$nition of NbS, which is 
now widely accepted internationally, is 

given by the IUCN as “actions to protect, 
sustainably manage, and restore natural 
and modi$ed ecosystems that address 
societal challenges e!ectively and adap-
tively, simultaneously providing human 
well-being and biodiversity bene$ts”. #is 
de$nition emphasizes the conservation, 
management, and restoration of natural 
or arti$cial ecosystems. From these three 
perspectives, NbS can provide up to 37% 
of the emission reductions needed by 
2030 to keep global temperature increases 
under 2°. At the 9th meeting of the Central 
Financial and Economic A!airs Commis-
sion in March of this year, President Xi 
Jinping pointed out that “To peak carbon 
emissions and achieve carbon neutrality 
is an extensive and profound systemic 
reform for the economy and society, and 
should be incorporated into the overall 
layout of building an ecological civiliza-
tion.” He called for a spirit of persever-
ance in achieving the goals of peaking 
carbon emissions by 2030 and achieving 
carbon neutrality by 2060. Carbon neu-
trality is achieved by more innovation, 
which means we should exploit the po-
tential of nature to a greater degree. !e 
new energy is mainly derived from nature 
with the technological innovation, which 
embodies “solutions that are inspired 
and supported by nature, and draw upon 
nature” (European Union, 2015). #is 
report selects the case of Ningxia Baofeng 
Energy Group which produces green 
hydrogen through water electrolysis using 
solar energy. Although this case does not 
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#is report was prepared under the care-
ful guidance of Xie Zhenhua, China’s 
Special Envoy for Climate Change A!airs. 
Professor He Jiankun, Director of the 
Academic Committee of the Institute of 
Climate Change and Sustainable Devel-
opment, Tsinghua University, serves as 
the General Advisor steering the strate-
gic direction. Liu Ning, Deputy Direc-
tor-general of the Nature and Ecology 
Conservation Department of the Ministry 
of Ecology and Environment, has been 
encouraging and following the progress of 
the Institute’s work in this $eld. #e core 
contributors to this report are from the 
Institute of Climate Change and Sustain-
able Development, Tsinghua University. 
Huo Li from TNC and Chang Jiang, a 
researcher at the Chinese Research Acad-
emy of Environmental Sciences, made 
their contributions at di!erent stages of 
compilation. Luo Ming, Deputy Director 
of the Land Consolidation and Rehabil-
itation Center of the Ministry of Natural 

meet the IUCN’s de$nition of NbS, the 
production process of green hydrogen is 
a technological innovation that utilizes 
nature without endangering under the 
approach of exploiting the potential of 
nature to $nd innovative solutions. 

In view of the above two observations, we 
propose the following ideas and sugges-
tions:

Firstly, global ecological conservation and 
climate governance will proceed to a criti-
cal period from 2021 to 2030 in which the 
global biodiversity conservation and cli-
mate change response will become more 
synergistic and mutually reinforcing. NbS 
are originally intended to tackle climate 
change and emphasize the importance 
of biodiversity conservation for climate 
change adaptation and mitigation. It is 
suggested that we should further develop 
and promote NbS-related work from the 
perspective of climate and biodiversity 
synergy in the process of achieving carbon 
neutrality, give full play to the role of NbS 
in successfully delivering COP15 and 
COP26 this year, and contribute additional 
useful cases of NbS to climate change in 
the critical period of global governance in 
the next decade.

Secondly, carbon neutrality must be 
achieved with systemic changes. It is sug-
gested that we plan the present from the 
perspective of the future and rethink the 
connotations and extension of NbS from 

the perspective of openness and inclusive-
ness, so as to adapt to the new situation 
and make NbS more inclusive, leaving 
ample exploration space for all parties. By 
tapping the full potential of nature, NbS 
will contribute more to the overall situa-
tion than is currently assessed.
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Research Schedule

#e research $rst initiated in June 2020 and lasted for 12 months (see Figure 3-1):

Figure 3-1 Research Route and Schedule

Standard 
Development

JUL-AUG 2020

Case Database 
Establishment

JUN 2020

Primary Case 
Screening

AUG-SEP 2020

Short List 
Determination

OCT 2020

In-Depth 
Exploration & 

Analysis
NOV 2020

Report (English Version) Release
OCT 2021

Based on the global 
NbS case studies and 
the C+NbS platform, 
a case database was 
established

Guided by 17 SDGs and the ideology of 
ecological civilization, and with reference 
to IUCN Global Standard, the primary 
screening indicators and advanced 
evaluation dimensions were formulated.

Primary screening: the research team selected the 
“best” cases based on a "subjective + objective" 
grading system from the 300 cases in the database.

Determining the short list: the research team 
evaluated, reclassified, and integrated the selected 
cases and then came up with a short list of 28 cases.

The research team explored and summarized the 
highlights of the selected cases, such as adaptive 
design, decision-making mechanism, business and 
profit model, etc.

Report Writing
OCT-DEC 2020

Report (Chinese Version) Release
JUL 2021

Three Revisions
JAN-JUN 2021

3.1
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A case database is established for this 
report based on the existing NbS case 
studies around the world and the C+NbS 
cooperation platform initiated in China. 
#ere are 300 cases in the case database, 
which are selected from three types of 
sources categorized by time a%er the 
United Nations Climate Action Summit 
in 2019, and between the time of the 
platform launch and report release time 
(see Table 3-1).

#e $rst type source mainly includes 
the NbS case platform launched in the 
EU’s “Horizon 2020” agenda and the 
NbS-related research reports released by 
C40 Cities and #e Nature Conservancy 
before the UN Climate Action Summit in 
2019 held in New York. #e second type 
source includes the report Compendium
of Contributions: Nature-Based Solu-
tions released by the UNEP during the 

Case Database

Forestry

City

Agriculture

Platform & 
Initiative

Grassland

Country

Wetland

Corporation

3.2

Summit and the platform it launched at 
the Summit. #e third type source in-
cludes the studies and reports released by 
WWF and Nature4Climate (N4C) a%er 
the Summit, and the NbS case studies 
on platforms launched by TNC, N4C, 
Oxford University, and the Institute of 
Climate Change and Sustainable Devel-
opment of Tsinghua University.

#e 300 cases are divided into 8 catego-
ries mainly based on the initiator, targets, 
and the types of land use: forestry, agri-
culture, grassland, wetland, city, country, 
platform & initiatives, and corporation. 
#e cases in each category are screened, 
re$ned, and summarized aimed in order 
to serve as a reference for di!erent parties 
to carry out similar projects.
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Table 3-1 Reports and Platforms Referenced by the Case Database

“Horizon 2020” 
Agenda in 2014

“Horizon 2020” 
Agenda in 2014

January, 2017

Summer 2018

UN Climate Action 
Summit in 
September, 2019

UN Climate Action 
Summit in Septem-
ber, 2019

December, 2019

Launched in 2019

July, 2020

Launched in 2020

Launched in 2020

Launched in 2020

EU

EU

TNC

C40

UNEP

UNEP

WWF

N4C

IUCN

Oxford  
University

TNC

ICCSD

Platform

Platform

Report

Report

Platform

Report

Report

Platform

Report

Platform

Platform

Platform

1

2

3

4

5

6

7

8

9

10

11

12

!"# $%&%'(%)*'+%,-(+.+/+."- !'0% 123%

Naturvation - City NbS Case Studies

https://naturvation.eu/cities

Oppla Platform - EU City NbS Case Studies
https://oppla.eu/nbs/case-studies

Beyond the Source: #e environmental, economic 
and community bene!ts of source water protection

Sustainable Urban Regeneration Strategies: #rough 
Green Infrastructure for Climate Change Adaptation

UNEP - NBS Contributions Platform
www.unenvironment.org/nbs-contributions-platform

Compendium of Contributions: Nature-based Solutions

Climate, Nature and Our 1.5°C Future

N4C Global NbS Case Studies
http://nature4climate.org/nbs-case-studies/

Global Standard for Nature-based Solutions

Oxford University NbS Initiative - Case Studies
http://www.naturebasedsolutionsinitiative.org/nbs-case-studies/

TNC Global NbS Case Database

C+NbS Platform – China NbS Case Studies
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#is report is developed under the prin-
cipal of global climate change mitigation, 
identifying a series of preliminary evalu-
ation criteria suitable for promoting NbS 
rollout in China. In addition, comprehen-
sive evaluation on hundreds of excellent 
global NbS projects to climate change 
were conducted for in-depth interpreta-
tion and analysis.

Guided by the idea of ecological civiliza-
tion, incorporating the 17 UN Sustainable 
Development Goals (SDGs), with refer-
ence to the Global Standards issued by 
IUCN (see Appendix 2), this report has 
developed the research criteria into two 
parts: the primary screening indicators 
and the advanced evaluation dimensions.

#ere are six primary screening indica-
tors which mainly focus on each case’s 
ability to solve problems and protect 
the interests of stakeholders in order to 
select cases that can e!ectively address 

Research Criteria3.3

16

societal challenges from hundreds in the 
case database. Furthermore, in this report 
formulates three advanced evaluation 
dimensions: governance models, $nan-
cial and market mechanisms, as well as 
diversity and inclusion. #ese dimensions 
facilitate the secondary screening and 
in-depth analysis on the selected prima-
ry cases, so as to ensure that they have 
profound reference and learning signif-
icance for countries given the di!erent 
conditions.

By focusing on the adaptability of NbS, 
especially in developing countries, this 
comprehensive research criterion is ex-
pected to extract worthwhile lessons from 
good NbS projects for the world. Placing 
important application in the scienti$c 
design, application, and conclusion of the 
contribution and value of NbS to climate 
change.
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Guiding Ideology

#e 17 SDGs and 169 speci$c targets 
UN issued in 2015 for guiding the global 
sustainable development and put forward 
guiding suggestions for di!erent areas of 
sustainable development (see Figure 3-2). 
With a similar purpose to address societal 
challenges, the implementation of NbS 
can bring co-bene$ts to sustainable devel-
opment at social, economic, and environ-
mental levels. Christopher M Raymond 
has developed a framework for assessing 
and implementing the co-bene$ts of NbS 
in urban areas, including four dimensions 
(climate and environment, biodiversity, 
ecosystems, and socioeconomics) and 10 
challenge areas. (Raymond, et al., 2017) 
In the book “Nature-based Solutions 
for Resilient Ecosystems and Societies”, 
the authors have analyzed the pathways 
through which NbS can help achieve the 
2030 Agenda and the 17 SDGs. (Acha-
rya P, et al., 2020) And in 2020, WWF 
released the report “Nature in All Goals”, 
presenting 17 NbS cases to reveal the 
their contribution to the achievement 
of each SDGs. (Osieyo, 2020) #erefore, 
when developing the criteria, this report 
focuses on the synergies of the indicators 
and dimensions with the SDGs, in order 
that the selected cases can bring co-bene-
$ts to the sustainable development of the 
region.

3.3.1

In addition, the research criteria also 
re'ect the content of the concept of 
ecological civilization. “Ecological Civi-
lization” is a form of human civilization 
based on human re'ection on traditional 
industrial civilization following the prim-
itive civilization, agricultural civilization, 
and industrial civilization. #is concept 
$rst appeared in the 1980s and was put 
forward by environmentalists in the 
former Soviet Union in the article Ways 
of Training Individual Ecological Civili-
zation under Mature Socialist Conditions 
(Ye Q et al., 1984). In 2007, China marked 
it as an explicit goal of the country and 
made the term widely used a%er that. (Liu 
Jing, 2011). “To respect, conform to, and 
protect nature” in the theory of ecological 
civilization is consistent with the basic 
principle of “protecting the natural eco-
logical bottom line, restoring the natural 
ecological background, and respecting 
the laws of nature” of NbS (Liao Maolin, 
2020). Both ecological civilization con-
struction and NbS share the same funda-
mental goal to seek the harmonious co-
existence of mankind and nature. Based 
on the symbiotic relationship between 
humankind and nature, NbS advocate the 
sustainable use of ecological service value 
to create synergy among nature, society 
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and the economy, so as to cope with soci-
etal challenges such as climate change (He 
Qingtang, 2019). #e theory of ecological 
civilization is the top-level design and 
strategy for guiding human development, 
while NbS are the methodology of eco-
logical civilization in practice (Lu Feng, 
2020). Excellent NbS should be consistent 
with the theory of ecological civilization 
in both design and practice. #e connota-

tion of ecological civilization is embodied 
in the following eight “views” (see Table 
3-2) and they can $nd their equivalence 
in the research criteria of this report.

 

Figure 3-2 UN Sustainable Development Goals (Source: United Nations)
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#e view of history

#e view of natural science

#e view of green development

#e view of public well-being

#e view of systemic governance

#e view of rule of law

#e view of public participation

#e view of global multilateralism

1

2

3

4

5

6

7

8
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Ecological prosperity leads to civilization prosperity, 
while ecological decline leads to civilization decline.

We must endeavor to foster a new relationship where 
human and nature can both prosper and live in har-
mony.

Lucid waters and lush mountains are invaluable assets 
to society. Thus, improved environment is boosted 
productivity.

A sound ecological environment is the most inclusive 
well-being of the people

Protecting the ecosystem requires us to follow the 
innate laws of the ecosystem and properly balance all 
elements and aspects of nature.

#e promotion of ecological civilization from a national 
perspective must rely on institutions and the rule of law

#e construction of ecological civilization is a common 
cause for all humankind, requiring both top-down 
institutional design by the government and bottom-up 
action by its citizens.

International law and the principle of equity and justice 
are the basis of global environment governance. 

Table 3-2 Connotations of China’s Ecological Civilization

20
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Under the guidance of SDGs and the idea 
of ecological civilization, in combination 
with IUCN Global Standard, six primary 
indicators were established in this report 
to screen out cases from the global case 
database to e!ectively cope with climate 
challenges, protect people’s rights and 
interests, and achieve multiple bene$ts. 
#e six primary screening indicators are 
as follows:

1) Mitigating and Adapting Climate 
Change. NbS were $rst proposed to deal 
with climate change, which tops the list 
of the seven societal challenges de$ned in 
the IUCN Global Standard. NbS aiming 
at coping with climate change should play 
an active role in at least either climate 
mitigation and/or adaptation: “mitigation” 
refers to reducing the concentration of 
greenhouse gases in the atmosphere by 
reducing emission sources and increasing 
carbon sinks; and “adaptation” is mainly 
re"ected in reducing exposure and vulner-
ability, improving the adaptability of the 
whole of community, and e#ectively re-
sisting the impacts and challenges brought 
by extreme climatic events and changes in 
average temperature (drought, sea level 
rise, etc.).

2) Preserving Biodiversity. NbS them-
selves originate from the goods and 
services provided by the ecosystem and 
rely heavily on the integrity and diversity 
of that ecosystem. #e IUCN proposes 

Primary Screening 
Indicators

3.3.2

that NbS should result in a net-gain to 
biodiversity and ecosystem integrity (Cri-
terion 3). #erefore, NbS projects should 
strive to achieve a net-gain in biodiversity 
and ecosystem integrity on the premise of 
ecological environment protection, and 
ecosystem and biodiversity conservation, 
so as to maintain its sustainable operation.

3) Addressing Multiple Societal Chal-
lenges. #e IUCN de$nes the important 
societal challenges facing mankind as 
seven items: climate change mitigation 
and adaptation, disaster prevention and 
reduction, economic and social devel-
opment, human health, food security, 
water security, and eco-environmental 
degradation and biodiversity loss (see 
Figure 3-3). If NbS projects can address 
other societal challenges while addressing 
climate change and biodiversity loss, the 
co-bene$ts can create synergy achieve 
phenomenon results.
 
4) Achieving the Synergy of Multiple 
Objectives. #e ecosystem is an inter-
dependent and interconnected system 
of elements. Good NbS projects must 
balance the interests of social develop-
ment, economic progress, environmental 
protection, and other aspects, and achieve 
multiple goals in a synergistic manner. 
#e IUCN Global Standard requires 
that the design of NbS should recognize 
the interactions among the economy, 
society and ecosystems (Criterion 2), 
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Figure 3-3 Societal Challenges Addressed by NbS (Source: IUCN)

fairly balance the primary goal and 
other bene$ts (Criterion 6), take into 
account all elements of the natural 
ecology, including those on and under 
the mountains, above and below the 
ground, on the land and in the sea, and 
in the lower and upper reaches of river 
basins, and carry out overall protection, 
macro-control, and comprehensive 
management. !erefore, in the design 
and implementation of NbS, we should 
adhere to the view of systematic gov-
ernance, trade o# the interests of all 
parties, take overall optimization as the 
goal, and maintain ecological integrity.

5) Promoting Local Economic Devel-
opment. #e IUCN global standards 
require that NbS must be economical-
ly viable (Criterion 4), realize pro$t, 
increase economic income, contribute 
to the market and employment while 
coping with climate change and pro-
tecting the ecological environment, and 
gradually break away from capital in-
vestment to achieve their own sustain-
ability, which is key to the long-term 
e!ectiveness of NbS. It is an important 
means of achieving green growth and 

poverty reduction to implement NbS to 
protect the local environment and stimu-
late economic development.

6) Caring for the Vulnerable Populations. 
“#e living conditions of vulnerable 
groups directly determine the stability 
and health of a well-ordered society, and 
they are also an important symbol of 
social fairness and justice.” (Zou, 2012) 
#e IUCN Global Standard requires NbS 
to respect and uphold legal and custom-
ary rights to access, use, and manage land 
and natural resources based on inclusive, 
transparent, and empowering governance 
processes (Criterion 5), especially pro-
tecting the related rights of vulnerable 
and marginalized groups. The implemen-
tation of NbS projects should ensure social 
equity, especially by taking into account 
the special needs and interests of vulner-
able groups such as women and children, 
the disabled, patients with chronic dis-
eases, the elderly, ethnic minorities, and 
indigenous peoples.
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See Table 3-3 for the report’s six primary 
screening indicators and corresponding UN 
Sustainable Development Goals, ecologi-
cal civilization ideology and IUCN Global 
Standard.

Mitigating and Adapting 
Climate Change

Preserving Biodiversity

Addressing Multiple Societal 
Challenges

Achieving the Synergy of 
Multiple Objectives

Promoting Local Economic 
Development

Caring for Vulnerable 
Populations

1

2

3

4

5

6

!"# 95.0'52):;5%%-.-8)
,-7.;'+"5(
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SDG13 Climate Action

SDG 14 Life Below Water
SDG 15 Life on Land

SDG2 Zero Hunger
SDG3 Good Health and Well-being
SDG6 Clean Water and Sanitation
SDG9 Industry, Innovation and Infrastructure
SDG11 Sustainable Cities and Communities

—

SDG1 No Poverty
SDG8 Decent Work and Economic Growth

SDG 3 Good Health and Well-being
SDG10 Reducing Inequalities

Table 3-3 Primary Screening Indicators

95.0'52):;5%%-.-8),-7.;'+"5(
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data of given indicators in case materials 
and  reports, and subjective judgment of the 
highlights, local adaptability, and replicabil-
ity of cases. 

=;"&"8.;'&)
4.>.&.?'+."-

,<4!)6&"@'&):+'-7'57

Connotation 8: the view 
of global multilateralism

Connotation 1: the view 
of history
Connotation 2: the view 
of natural science

Connotation 4: view of 
public well-being
Connotation 8: the view 
of global multilateralism

Connotation 5: the view 
of systemic governance

Connotation 3: the view 
of green development

Connotation 4: view of 
public well-being

Criterion 1: NbS e!ectively address societal challenges 

Criterion 1: NbS e!ectively address societal challenges
Criterion 3: NbS result in a net gain to biodiversity and 
ecosystem integrity

Criterion 1: NbS e!ectively address societal challenges 
Criterion 8: NbS are sustainable and mainstreamed 
within an appropriate jurisdictional context 

Criterion 2: Design of NbS is informed by scale 
Criterion 6: NbS equitably balance trade-o!s between 
achievement of their primary goal(s) and the continued 
provision of multiple bene$ts

Criterion 4: NbS are economically viable

Criterion 5: NbS are based on inclusive, transparent and 
empowering governance processes

In this report, the six primary screening 
indicators are scored combining objective 
and subjective criterias, o!ering objective 
statistics of the expression and quantitative 
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Table 3-4 Scoring Criteria

#e case does not re'ect the content corresponding to the indicator;
Or the case re'ects part of the content of the indicator, but it has no substantive 
results.

#e case re'ects the content corresponding to the indicator;
And the case description is more detailed and has some substantive results, but the 
scale is small and replicability is not strong.

#e case re'ects the content corresponding to the indicator, and the description is 
detailed with quantitative and substantive results;
And the case has a certain scale e!ect or policy reference value for other regions 
and even the whole world.

#e case re'ects the content corresponding to the indicator, and the description is 
detailed with outstanding quantitative and substantive results;
And the case has a scale e!ect and positive signi$cance for local, regional, and even 
global aspects;
And the case has far-reaching policy reference value.

26

See Table 3-4 for the speci$c scoring stan-
dards of each indicator. By calculating and 
comparing the total scores of all cases in a 
certain category (forestry, grassland, agri-
culture, wetland, city, country, platform/
initiative, and corporation), four to six 
best cases in this category were identi$ed 
to enter secondary screening and in-depth 
case study. See Table 6-2 in Appendix 3 for 
the scores of the $nal selected cases.
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In order to fully explore the highlights 
and advantages of case management and 
decision-making mechanism design, 
marketization, scale, and bene$ts, make 
the selected cases better serve domestic 
and foreign policymakers, and provide 
stakeholders with ideas and methods 
worth learning, the in-depth exploration 
covers the three advanced evaluation 
dimensions of governance models, $-
nancial and market mechanisms, and 
diversity and inclusion, and conducts the 
secondary screening, classi$cation, and 
integration of selected outstanding cases, 
ultimately obtaining a shortlist of 28 cases 
for in-depth analysis and potential explo-
ration. #e evaluation dimensions are as 
follows:

1） Governance Models. Governance 
models and decision-making manage-
ment mechanisms are the key factors to 
the success of NbS projects. An excellent 
governance model can realize adaptive 
management and innovation on the 
premise of ensuring the e!ective opera-
tion of the project through multi-stake-
holder participation. An e!ective in-
novation governance model should be 
based on local geographical and cultural 
characteristics, including the linkage be-
tween top-down and bottom-up models, 
open supervision model, reliable infor-
mation communication and dialogue 
mechanism, innovative performance 
evaluation system, and so on. A frame-
work for iterative learning that enables 
adaptive management is required, with 
which project designers regularly monitor 
and evaluate projects based on scienti$c 
understanding, traditional practices, and 
local knowledge, adjust the implementa-

Advanced Evaluation 
Dimensions

3.3.3

tion plan in time, minimize the waste of 
manpower, capital, and other resources, 
improve the success rate and durability of 
NbS, and e!ectively promote the e&cient 
use of resources.

2） Financial and Market Mechanisms. 
Financing is a necessary process for the 
implementation of NbS projects, and NbS 
are funded by governments, enterprises, 
international organizations, founda-
tions, individuals, and so on. Excellent 
NbS should use or design reasonable 
and e!ective $nancial instruments and 
market mechanisms to avoid unneces-
sary risks and ensure the stable supply of 
funds, thus increasing the possibility of 
the long-term success of NbS; meanwhile, 
the IUCN Global Standard requires NbS 
to actively seek complementarity with 
other types of projects such as engineer-
ing projects, information technology, and 
$nancial measures thereby realizing col-
laborative management between NbS and 
other departments of social development. 
(criterion 2)

3） Diversity and Inclusion. #e basic 
principles of NbS require projects to 
produce social bene$ts in a fair and just 
manner, and promote the wide partici-
pation of all-stakeholders. Excellent NbS 
should ensure the diversity of behavior-
al agents, pay attention to urban-rural 
balance and generational balance, realize 
the full participation of government, 
enterprises, international organizations, 
think tanks, communities, and individu-
als, focus specially on gender balance, and 
encourage women to participate in NbS. 



29
28

As the main force for the design, implementation and further promotion of NbS, cen-
tral and local governments can provide convenient social conditions for an extensive 
NbS projects, including formulating relevant policies and facilitating the rule of law, 
promoting ecosystem payment markets and certi$cation projects, furthering natural 
capital investment, improving land use policies, etc. #e government's attention to 
and participation in NbS can promote the perfection of the relevant policies, laws and 
regulations, and is conducive to the mainstream development of NbS.

!e private sector is also an important stakeholder of NbS, constituting the backbone 
force for promoting NbS from theory to practical application. Enterprises' participa-
tion in the investment and design of NbS projects is not only a manifestation of them 
ful$lling their social responsibility and coping with social challenges, but also an im-
portant way in which they can improve the sustainability of their own production and 
operation, expand their businesses, and increase their pro$ts.

International organizations such as the United Nations, World Bank, IUCN, WWF 
and TNC are the original proposers and the most important early promoters of the 
concept of NbS, participating in the design, funding and concrete implementation of 
many NbS projects.

Research institutions, universities, and think tanks can provide an important theoreti-
cal basis and support for NbS, incorporate NbS into their policy recommendations to 
advance the formulation of the relevant laws and regulations, as well as promoting the 
development of NbS in the form of funding speci$c projects.

Individuals and communities are the most important implementers of projects and the 
direct bene$ciaries of NbS. It is vitally important for NbS to balance the stakeholders 
by fully considering their interests and bringing them into the implementation and 
management.

Ensuring the participation of women is 
an important manifestation of the inclu-
siveness of NbS. Women are vulnerable 
to the negative impacts of climate change 
and ecological damage, but they form an 
important force for promoting economic 
and social development and participating 
in decision-making and management of 

NbS. As such, it is necessary to pursue 
mutual respect for gender equality, en-
courage women to play roles in NbS 
projects, and improve their enthusiasm 
and participation in public a!airs.
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#e three advanced evaluation dimensions in this report and 
their concrete embodiment of the UN Sustainable Development 
Goals, ecological civilization thought, and IUCN Global Stan-
dard are shown in Table 3-5, and the highlight analysis of cases 
is shown in Table 6-3 in Appendix 4.

Table 3-5 Advanced Evaluation Dimensions

1

2

3
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SDG16 Peace,  Just ice  and 
Strong Institutions
SDG17 Partnerships for the 
Goals

SDG8 Decent Work and 
Economic Growth

SDG5 Gender Equality
SDG17 Partnerships for the 
Goals

Governance 
Models

Financial and 
Market Mechanisms

Diversity and 
Inclusion
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Connotation 6: the view 
of rule of law

Connotation 3: the view 
of green development

Connotation 7: the view 
of general participation

Criterion 2: Design of NbS is 
informed by scale 
Criterion 5: NbS are based on 
inclusive, transparent and 
empowering governance processes 
Criterion 7: NbS are managed 
adaptively, based on evidence

Criterion 2: Design of NbS is 
informed by scale 
Criterion4: NbS are economically 
viable

Criterion 5: NbS are based on 
inclusive, transparent and 
empowering governance processes 
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SELECTED  
CASES

4.

PLATFORM&INITIATIVEPLATFORM&INITIATIVE
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FORESTRY

Ecosystems such as forests have Ecosystems such as forests have 
enormous social and economic val-enormous social and economic val-
ue, home to 350 million people, this ue, home to 350 million people, this 
ecosystem support the livelihoods of ecosystem support the livelihoods of 
more than 1.5 billion people (20%) more than 1.5 billion people (20%) 
worldwide, while providing employ-worldwide, while providing employ-
ment for 50 million people ment for 50 million people (Sun-(Sun-
derland, 2013)derland, 2013). At the same time, . At the same time, 
forests are an important resource for forests are an important resource for 
humankind to tackle climate change. humankind to tackle climate change. 
To mitigate climate change, forests To mitigate climate change, forests 
can produce carbon sinks to absorb can produce carbon sinks to absorb 
carbon dioxide from the atmosphere; carbon dioxide from the atmosphere; 
furthermore, forest management and furthermore, forest management and 
restoration can avoid or reduce the restoration can avoid or reduce the 
carbon accumulated in the past de-carbon accumulated in the past de-
cades or even hundreds of years to cades or even hundreds of years to 
be decomposed and discharged into be decomposed and discharged into 
the atmosphere in a short period of the atmosphere in a short period of 
time. To adapt to climate change, in-time. To adapt to climate change, in-

4.1

creased forest vegetation can reduce creased forest vegetation can reduce 
soil erosion, effectively conserve soil soil erosion, effectively conserve soil 
and water, and increase community and water, and increase community 
income to improve its resilience to income to improve its resilience to 
climate change. Forestry is one of the climate change. Forestry is one of the 
most typical sectors where NbS play most typical sectors where NbS play 
a role, and there are a large num-a role, and there are a large num-
ber of cases both domestically and ber of cases both domestically and 
abroad dedicated to the conservation, abroad dedicated to the conservation, 
restoration, and sustainable manage-restoration, and sustainable manage-
ment of forests. In the category of ment of forests. In the category of 
forestry, three cases were selected forestry, three cases were selected 
to provide reference for the design, to provide reference for the design, 
planning and implementation of NbS planning and implementation of NbS 
forestry projects: National Forest forestry projects: National Forest 
Conservation Program of Colombia, Conservation Program of Colombia, 
Community Forestry Campaign in Ne-Community Forestry Campaign in Ne-
pal, and the Trillion Trees Initiative. pal, and the Trillion Trees Initiative. 



Gras
sla

nd

Fore
str

y

Agri
cu

ltu
re 

 W
etl

an
d

City

Cou
ntr

y

Plat
for

m&

Ini
tia

tive

Corp
ora

tio
n

Dura
tio

n

Lo
ca

tio
n

35
34

Fo
res
try

National Forest Conservation 
Program of Colombia

Highlights:
Long-term sustainable development of protected areas can be pro-
moted through innovative financing plans. "Heritage Columbia" at-
tempts to create an extinguishable transition fund that leverages the 
economy with public and private investments to ensure the possibility 
of long-term investment over a period of 20 years, and effectively help 
build partnerships between governments and international develop-
ment agencies, donors, private sectors and NGOs to increase the effi-
ciency of the use of funds.

Case Name:

Heritage Colombia

Source:

UN NbS case report

Participants:

Colombia’s Ministry of 
Environment and Sustainable 
Development, Colombia’s 
National Parks Agency, the 
Gordon and Betty Moore 
Foundation, the Natural 
Heritage Fund, WWF, Wildlife 
Conservation Society (WCS), 
and Conservation International

Location:

Columbia

Duration: 

2018—2038

Background:

Located in the northern part of South America, the Republic 
of Colombia has a tropical climate that varies with the terrain. 
Topographically, Colombia is roughly divided into mountain-
ous areas in the west and plains in the east. In the west there 
are mainly the Andes Mountains, and many coastal plains; in 
the east there are mainly Orinoco and Amazon plains. Due to 
geographical conditions, Colombia is rich in landscape types, 
including the Andes, the Amazon Forest, the Paci$c and Ca-
ribbean coast, and the Orinoco plain. Colombia has a history 
of disasters due to strong climatic anomalies (mainly related 
to El Nino) and extreme hydro-meteorological events. Climate 
change increases average temperatures, changes precipitation 
patterns, and exacerbates local droughts, 'oods, and landslides, 
posing di!erent threats to di!erent parts of Colombia. In this 
context, Colombia’s forests are particularly valuable. #erefore, 
Colombia’s climate change policies attach great importance to 
the role of forest resources in improving landform and landscape 
management, with emphasis on forest management in national 
protected areas and the rational and e&cient use of exploitable 
land resources in the vicinity of protected areas.

Colo
mbia

4.1.1

20
18

20
38
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Colombia has about 60 million hectares 
of natural forests (WWF, 2019) which 
store about 26 billion tons of carbon 
dioxide. Yet many of Colombia's protect-
ed areas are ine&ciently managed due 
to the lack of resources. Between 1990 
and 2016, about six million hectares of 
forests were cut down across the country, 
one of the important reasons being the 
encroachment of surrounding residents 
on protected areas and natural resources. 
Deforestation accounted for about 16% of 
Colombia's total annual greenhouse gas 

emissions in 2012. Colombia also faces 
severe poverty, with more than half of the 
population living below the poverty line, 
and poverty rates as high as 70 percent 
in some rural areas. Addressing these 
challenges requires full recognition of the 
threats that climate change poses to the 
poor and vulnerable groups. Improving 
land use and striking a balance between 
tackling climate change and reducing 
poverty are therefore central to the coun-
try's climate-friendly sustainable develop-
ment strategy.

Overview:

#e "Heritage Colombia" program was 
launched in 2015 during the 21st Con-
ference of Parties to the United Nations 
Framework Convention on Climate 
Change (UNFCCC COP21) at Paris, 
France. Colombia's Ministry of Envi-
ronment and Sustainable Development, 
Colombia's National Parks Agency, the 
Gordon and Betty Moore Foundation, the 
Natural Heritage Fund, WWF, WCS, and 
Conservation International are few of the 
partners among others involved in the 
program. #e 20-year long program aims 
to standardize and improve the man-
agement of national protected areas by 
deforestation reduction and reforestation, 
while achieving multiple bene$ts such as 
conserving biodiversity, improving water 
resources and improving adaptability to 
climate change. 

Heritage Colombia not only directly 
contributes to the Republic of Colombia 
in advancing the Strategic Plan for Biodi-
versity 2011-2020 and its goals, but also 
supports the implementation of many of 
Colombia's climate and development pol-
icies, including national climate change 

adaptation plans, integrated strategies 
for deforestation control and forest man-
agement, climate change strategies for 
national parks, and national strategies for 
ecological restoration of protected areas. 
In the past, the Colombian Government's 
limited cooperation with stakeholders 
(including: civil society, communities, 
private sector, and local government) has 
restricted its ability to achieve the United 
Nations Millennium Development Goals 
(MDGs). With the participation from 
multiple actors, Heritage Colombia e!ec-
tively helps build partnerships between 
the government and international devel-
opment agencies, donors, private sectors 
and NGOs to increase the e&ciency of 
the use of funds.

Funded by the World Bank and the In-
ter-American Development Bank, the 
program aims to promote long-term sus-
tainable development of protected areas 
through innovative $nancing schemes. 
#e $nancing mechanism is based on the 
establishment of an extinguishable transi-
tion fund that leverages the economy over 
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20 years using investments in the public 
and private sectors to ensure the possibil-
ity of long-term investment. Speci$cally, 
the program established the "Project 
Finance for Permanence (PFP)" model 
that allows all participants to make $nan-
cial contributions or policy commitments 
under the cooperation framework to $ll 
long-term funding gaps for the devel-
opment and sustainable management of 
protected areas. Donors need to mobilize 
as many resources as possible to support 
the priority actions most in need of sup-
port, and the Colombian Government 
is committed to progressively increasing 
supporting funds and policy support to 
ensure long-term funding. #ere are three 
main forms of funding:

1) An extinguishable transition fund was 
established at the beginning of the initia-
tive to $ll the funding gap using govern-
ment and private capital over a speci$ed 
period of time (see Figure 4-1). 
 
2) #e Colombian Government devel-
oped new sustainable $nancing models 
for protected areas, such as payment for 
environmental services, compensation, 
and other $nancing channels. #e gov-
ernment also implemented a 5% carbon 
tax to support the implementation of this 
initiative.

3) #e government provides a $nan-

cial guarantee for the program. On the 
basis of a guarantee of 50% supporting 
funds during the implementation of the 
program, the government commits to 
increase its conservation funding every 
year, and will undertake the whole $nanc-
ing burden by the end of the program.

"Heritage Colombia" sets three goals for 

forest conservation: 

1) Establish 3.5 million hectares of pro-
tected areas;

2) Increase 14 million hectares of ef-
fectively managed areas in the existing 
protected areas;

3) Establish nine "landscapes of inter-

Figure 4-1 Schematic Diagram of the Extinguishable Transition Fund Mechanism
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stresses to ecosystems caused by climate 
change. In addition to climate change 
mitigation, the program can bene$t local 
residents by providing a large number of 
jobs in poor areas. #e nine core land-
scapes of intervention planned for the 
program will directly bene$t about 3,800 
families. Moreover, more than 540 mu-
nicipalities, 251 indigenous shelters, 89 
Afro-Colombian communities, and more 
than 25 million inhabitants will receive 
direct or indirect bene$ts.

Table 4-1 Stakeholders Contribution in the "Heritage Colombia" Project

Results:

#e program, which is expected to be im-
plemented over a 20-year period (2018-
2038), will reduce emissions of about 100 
million tons of carbon dioxide equivalent, 
and provide a carbon sink of about $ve 
million tons through reduced deforesta-
tion, reforestation, and forest manage-
ment. In the $rst decade, the program 
will focus on $ve “core landscape areas” 
covering an area of 18 million hectares, 
or about 15% of the country’s total area. 
In addition, activities targeted at the “core 
areas” can yield signi$cant early bene-
$ts while e!ectively reducing risks and 

!"#$%&%'"($) *+,-#(.-($) /+(+#)0"(10!#%,"$-02-&$+#
3%,%402+&%-$50"(106+7(1"$%+() 8&"1-.%"0"(109-)-"#&:0;()$%$7$-)

Develop rules; support the 
expansion of the goals and 
scope of protected areas 
through policies; design and 
plan sustainable financial 
mechanisms that provide 
important financial and 
policy support for the oper-
ations of the program.

Promote the engagement 
and interaction of multi-
ple stakeholders through 
international and local ex-
pertise, network resources, 
and experiences. Focus on 
climate equity and gender 
equality, while supporting 
the sharing of experiences 
internationally. 

Provide the technical and 
scienti$c knowledge needed 
to carry out the program. 
Promote the development 
of  theoret ica l  basis  for 
synergy with biodiversity 
c o n s e r v a t i o n  a n d  t h e 
Sustainable Development 
Goals. Support the exchange 
of best practices and lessons 
learned.

vention" around the protected areas for 
conservation of biodiversity and sus-
tainable land use. #e total area of these 
landscapes is 35.8 million hectares, which 
makes up more than 30% of Colombia's 
land area. #e program can help protect-
ed areas store large amounts of carbon 
and adjust the balance of water resources 
and improve the ability of more than 32 
million people to adapt to climate change.

Link:
UNEP: 
https://wedocs.unep.org/bitstream/handle/20.500.11822/28927/Heritage_Colombia.pdf?sequence=1&isAllowed=y

 #e program involves multiple stake-
holders, including national and local 
governments, NGOs, enterprises, univer-
sities and communities. #e contributions 
from each participant are summarized in 
Table 4-1:

Provide  s igni f icant  re-
plenishment of funding to 
support priority actions, 
and provide a new para-
digm for the international 
community to promote 
m i x e d  f i n a n c i n g  a n d 
government-enterpr ise 
cooperation in promoting 
sustainable development.

3+($# %<7=
$%+()
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4.1.2Community Forestry Campaign 
in Nepal

Highlights:
The Forest Act provides a legal basis for the Community Forestry 
Campaign and allows the establishment of CFUGs. The law further 
encourages communities’ participation by transferring the use right 
of state-owned forests to CFUGs; the grassroots electoral system 
encourages low-income groups, indigenous people and women to 
participate in community governance which can enhance the ability of 
vulnerable groups to participate in community governance and devel-
opment.

Case Name: 

Community Forestry 
Campaign for Restoring 
Degraded Lands in Nepal

Source:
 
UN NbS case report

Participants: 

Nepalese Government and 
local communities

Location:
 
Nepal

Duration: 

Since 1978

Background:

Nepal is a landlocked mountain country in South Asia, located 
at the southern foot of the Himalayas. It adjoins China on the 
north and is surrounded by India to the east, west and south. 
#e area covered by forests (including shrubs) and included in 
the national park system is about 58,300 square kilometers, ac-
counting for about 40 percent of the country's total area. Nepal 
has a low level of socio-economic development. It is one of the 
poorest countries in the world and ranks 157th out of 186 coun-
tries on the Human Development Index. Nepal has received a lot 
of international aid in the past few years. O&cial development 
assistance accounted for 5% of Nepal's gross national income 
from 2009 to 2013 (World Bank, 2014).

Overview:

#e Nepalese Government has extensive management and 
reform experience in public sector and natural resource man-
agement. Nepal’s forest management department has delegated 
power to all levels of o&ces, adopted an o&cer responsibility 
system and appointed “forest o&cers”. #e Community Forestry 

Nep
al

Sinc
e 

 19
78



40
Figure 4-2 Forest Reserves in Nepal (Source: Bhattarai, B, 2016)

Campaign in Nepal began in the 1970s, 
and has grown with the support of gov-
ernment forestry policies and legislation 
since then, which has covered most of 
Nepal’s forest areas. In 1993, the Nepalese 
Government passed the Forest Act, which 
allowed people to form forest autono-
mous groups and provided a legal basis 
for the Community Forestry Campaign in 
Nepal. #e Forest Act proposes to estab-
lish Community Forestry User Groups 
(CFUGs) as a form of organization for 
communities to participate in forest use 
and management. In 1995, the Nepalese 
Government introduced the Forest Code 
and the Community Forest Operation 
Guide, and established the Federation 
of Community Forestry Users Nepal 
(FECOFUN). #ese systems and mecha-
nisms ensure that forest users can protect 
their rights and have the opportunity to 
participate in administration and discus-
sion of state a!airs (Ministry of Forest and 
Soil Conservation, 2013).

#e existing protected areas, ecological 
areas and forests in Nepal are shown in 
Figure 4-2. Community forestry in Nepal 
transfers the use right of state forests 
to communities, that is, CFUGs can be 

established with the approval of regional 
governments (Pokharel R K et al., 2012). 
#e ownership of forests remains with 
the government, while the right of land 
resource management and control is 
owned by CFUGs. As a result, CFUGs are 
empowered to use and manage forests. 
Pro$t distribution and forest rights gener-
ated on this basis are o&cially recognized 
!"#$%&'(')*'#+,-'.//01. Key forest man-
agement actions taken by CFUGs include 
wild$re control, open grazing manage-
ment, illegal encroachment control, and 
native species regeneration. #e Nepalese 
government has made full use of admin-
istrative guidance and mobilization to 
help CFUGs develop e!ective governance 
models and employment channels. #e 
main actions include:

1) Build necessary capacity and provide 
technical support to help local residents 
increase their employability and income;

2) Further enhance the capacity of 
women, youth, indigenous people, ethnic 
minorities and vulnerable groups through 
administrative legislation, and create the 
foundation and conditions for their par-
ticipation in community governance and 
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Figure 4-3 Women's Participation in Community Governance in Nepal (Source: UNEP)

access to community assistance;

3) Increase the area of natural forests, 
protect native species, and guide CFUGs 
to protect forest resources in the most 
e!ective and sustainable way; and

4) Innovate in management methods, 
recognize the value of local communities 
in climate actions, and encourage com-
munity residents to take active actions, so 
as to form a bottom-up synergy, improve 
the e&ciency of grassroots governance, 
and integrate capacity building into every 
grassroots community in a fair and e!ec-
tive way.

#e implementation of the campaign is 
funded by the Nepalese Government’s 
Divisional Forest O&ce, the Ministry of 
Forests and Soil Conservation, and local 
governments, and NGOs. A%er acquir-
ing the right to use and manage forests, 
CFUGs increase their incomes by pro$t-
ing from the forest resources under their 
management. Almost all CFUGs have 
their own funds which are used to imple-
ment forest management plans and serve 
community development. #e Nepalese 
Government has also provided economic 
incentives through innovation in policy 
mechanisms: At least 25% of the income 
of the forestry campaign across Nepal 
goes to sustainable forest management, 
about 35% of the income is allocated for 

poverty alleviation, and the remainder of 
the income is invested in infrastructure 
in rural areas, such as, establishing solar 
power and small hydro-power stations, 
community hospitals and schools, early 
warning systems in 'ood-a!ected zones, 
rural roads maintenance, and community 
level basic social security implementation. 
#ese actions have attracted more forest-
ry enterprises and related industries, pro-
moted the development of eco-tourism, 
and created employment opportunities 
for poor families who live o! forests. #ey 
also attract more communities to consid-
er forestry as its major source of income, 
while making the Community Forestry 
Campaign sustainable.

In addition to forest conservation and 
sustainable development, CFUGs also 
play a prominent role in social equity and 
capacity building. As bottom-up, commu-
nity-centered organizations, the income 
earned by CFUGs through sustainable 
forest management and development 
is consolidated into a specialized fund 
for uni$ed management; the uni$ed 
management of the community not only 
guarantees the community’s long-term 
and stable input in the sustainable de-
velopment of forests, but also forms a 
positive incentive for the residents. #e 
campaign has achieved signi$cant results 
in terms of gender equality, helping indig-
enous people, create jobs, and developing 
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community culture. Under the existing 
forestry legislation in Nepal, the chairper-
son or secretary-general of the executive 
committee elected democratically by the 
community in a bottom-up model must 
be a woman. As a result, at least 11,000 
women took leadership positions in the 
implementation framework of the cam-
paign a%er the 2017 election. In order 
to promote social equity, this model not 
only creatively redistributes pro$ts in the 
community and guarantees community 

rights, but also creates conditions for 
individual community’s capacity building, 
enhancing a community’s comprehen-
sive governance capacity, and narrowing 
the gap between urban and rural areas. 
CFUGs are a model of community au-
tonomy. Nepal has extended capacity 
building to every community to ensure 
e&cient and e!ective governance actions 
by establishing an e!ective bottom-up 
forest management system. 

Resutls:

#e Community Forestry Campaign in 
Nepal is based on communities them-
selves, and extended throughout the 
country through the Forest Act of 1993. 
To date, a total of 22,266 CFUGs have 
participated, covering approximately 
three million households in rural and 
urban areas across Nepal. According to 
statistics of the Nepalese Government, as 
of 2016, nearly 50% of the country was 
covered by forests, an increase of more 
than 5% compared with the end of the last 
century. Today, almost all of Nepal’s forest 
resources at medium altitudes, more than 
22 million hectares, have been built and 
managed by communities as sustainable 
forests, which can tackle climate change 
and produce multiple social bene$ts. #e 
main goal of the Community Forestry 
Campaign in Nepal is to reduce deforesta-

tion and forest degradation, and increase 
ground covered by native forests, so as to 
e!ectively increase carbon sinks. At the 
same time, almost all CFUGs are carrying 
out community-based climate change 
adaptation actions, and these actions take 
into account the community environ-
ment and vulnerability to climate change, 
increase the opportunity of communities 
to gain access to local food all around the 
year, e!ectively protect plants, animals, 
and healthy ecosystems of water sources, 
and help improve the country’s ability to 
adapt to climate change. With the active 
promotion of the Nepalese Government, 
indigenous people and ethnic minorities 
have taken the initiative to protect the 
local ecological environment. #e govern-
ment has also developed a series of eco-
logical products and ecological industries 
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Link:
UNEP:
 https://wedocs.unep.org/bitstream/handle/20.500.11822/28836/Forestry_Nepal.pdf?sequence=1&isAllowed=y

to increase the income of community 
residents, attract young people to return 
home for employment, and promote com-
munity development. #e above achieve-
ments have promoted the balanced devel-
opment of urban and rural areas, and also 
led to a virtuous circle of economic and 
social development, demonstrating the 
long-term e!ectiveness of the policy.

#e Community Forestry Campaign 
in Nepal not only increases the forest 
carbon sink with clear ecological and 
environmental bene$ts, but also devel-
ops sound governance systems over the 
past 30 years, and community forestry 
is explicitly recognized in national legis-
lation. At the same time, the grassroots 
electoral system encourages low-income, 

indigenous and the female population to 
participate in community governance, 
and ensures that activities are carried out 
in a fair and transparent manner. #is 
measure not only ensures that the Com-
munity Forestry Campaign can promote 
the balanced development of the whole 
country, but also e!ectively realizes the 
fairness and justice within the community 
and among di!erent groups, at the same 
time enhances the ability of vulnerable 
groups to participate in community gov-
ernance and development. #e campaign 
provides solutions for other countries to 
learn from for a long time to e!ectively 
implement community-based climate 
change mitigation and adaptation actions.
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Background:

In 2006, the United Nations Environment Programme (UNEP) 
$rst proposed the “Billion Trees Campaign” with the goal of 
planting one billion trees around the world in one year to miti-
gate global climate change. As of 2011, 12 billion trees had been 
planted worldwide under the funding of the campaign. In March 
2018, driven by international organizations such as the UNEP, 
Albert II, Prince of Monaco, Patricia Espinosa, Executive Secre-
tary of the United Nations Framework Convention on Climate 
Change (UNFCCC), and other international celebrities jointly 
signed the Trillion Trees Declaration in Monaco, which pushed 
“Plant-for-the-Planet” to a new height.

Overview:

At the 2020 annual meeting of the World Economic Forum 
in Davos, the idea of “one trillion trees” was listed as a formal 
initiative of the meeting, and submitted to the representatives 
participating in the conference for discussion. Ultimately, rep-
resentatives of governments from many countries, including 
China and the United States, and 300 private sector representa-
tives jointly adopted the Trillion Trees Initiative. #e initiative 
aims to promote large-scale reforestation investments, and 
improve the ability of the world to cope with challenges such 

Trillion Trees Initiative

Highlights:
The initiative integrates projects in a more efficient way and provides a 
platform for financial and political support, tries to use a global thresh-
old-free platform to solicit solutions to promoting the development of 
projects from people of insight worldwide, and attracts the participa-
tion of partners worldwide to the greatest extent.

Case Name: 

Trillion Trees Initiative

Source: 

UN NbS case report

Participants: 

Led by the World Economic 
Forum, and joined by govern-
ments, organizations and indi-
viduals from China, the United 
States and other countries

Location: 

Worldwide

Duration: 

Since 2020
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as climate change and slow down loss of 
biodiversity. #is initiative which lasts 
for ten years is also an important part of 
the UN Decade on Ecosystem Restoration 
2021–2030, which provides an important 
opportunity to accelerate cooperation and 
action in the $elds of global climate and 
nature. #e 1t.org platform is launched 
in sync with the Trillion Trees Initiative, 
aiming to further promote organizations 
to plant one trillion trees worldwide to 
cope with climate change.

To promote the implementation of the 
initiative, the World Economic Forum has 
set up a secretariat to cooperate closely 
with the World Resources Institute, ETH 
Zurich, the UNEP, and other institutions 
to facilitate all stakeholders action and ex-
ecution. Stakeholders who are willing to 
publicly demonstrate their achievements 
and progress in forest conservation, resto-
ration, and ecological restoration, and ac-
tively promote carbon emission reduction 
targets in line with scienti$c a!orestation 
principles and NbS philosophy can apply 
to join the Trillion Trees Initiative and 
become a member of 1t.org, the World 
Economic Forum will distribute relevant 
technical and resource support (Li, 2020).

In July 2020, the two major party in the 
United States, Democrat and Republican, 
adopted the Great American Outdoors 
Act, planning to plant 1.2 billion trees in 
the national forests of the United States 
while supporting nearly 50,000 jobs. In 
August 2020, the Trillion Trees Initiative 
established its $rst national branch in the 
United States jointly led by the Society of 
American Foresters and the World Eco-
nomic Forum. Twenty-six NGOs, cities 

and companies have pledged to join the 
branch, including Detroit in Michigan, 
Dallas in Texas, MasterCard, Microso%, 
Bank of America, and American Forest 
Foundation. #e branch has a stake-
holder committee, with representatives 
from senior government and the private 
sector, representing the two major parties, 
serving as joint members responsible for 
providing strategic plans and proposals 
for the whole branch ensuring the e!ec-
tive completion of the goal of “one trillion 
trees”. #e committee members include 
experts in such $elds as forestry, social 
mobilization, publicity, and communica-
tion.

Corresponding to the national branch, 
enterprises have also launched action 
plans. #e president of Salesforce1 has 
announced that it will support and mo-
bilize the protection and restoration of 
more than 100 million trees in the next 
decade, directly invest in forests around 
the world, and support the restoration of 
mangroves in Myanmar, the protection 
of tropical forests in Brazil, and the pro-
tection of peatlands in Indonesia through 
the purchase of carbon credits. Hewlett 
Packard took on “zero deforestation” 
as its corporate strategy, aims to restore 
and protect more than 80,000 hectares of 
forests in China and Brazil before 2024 
by cooperating with the WWF, so as to 
achieve the goal of papermaking with 
zero deforestation, and plans to plant one 
million trees by the end of 2020 by coop-
erating with Arbor Day Foundation.
 #e Trillion Trees Initiative established a 
project on Uplink2  to maintain innova-
tion and solicit solutions development to 

1 Founded in March 1999, Salesforce is a customer relation 
management (CRM) software service provider and a key 
partner of the Trillion Trees Initiative.

2  As an emerging platform for innovation and creativity, Uplink 
proposes innovative programs in line with the United Nations 
Sustainable Development Goals through a multi-stakeholder 
mode.
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promoting project development world-
wide through the threshold-free platform, 
from which a case collection is formed 
to promote project experience. Many 
participants are also using Uplink to 
look for innovative solutions and attract 
more public participation. For example, 
EcoTree in Europe uses Uplink to attract 
the general public: an individual can 
participate by investing 150 yuan to adopt 
a tree at the initial stage. EcoTree plans to 

plant 100 million trees worldwide within 
ten years and will select native tree spe-
cies with economic bene$ts. It is estimat-
ed that the whole project will produce a 
pro$t of about USD$3.2 billion. A%er the 
planted trees complete their life cycle, 
the tree trunks will be made into recycla-
ble furniture and the economic income 
gained will be used to ensure the sustain-
ability of the project.

Figure 4-4 “Trillion Trees” Initiative launched by Participating Organizations a%er the World 
Economic Forum in Davos
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Results:

#e Trillion Trees Initiative aims to pro-
tect, restore, and plant one trillion trees 
worldwide within 10 years (before 2030) 
by connecting, mobilizing, and build-
ing the capacity of communities that 
carry out a!orestation projects. If the 
US branch carries out its work smoothly, 
131,000,000 acres of forest land will be 

Link:
Trillion Trees Initiative:
https://www.1t.org

used for restoration and reforestation, 
430,000,000 acres of forest land will 
be protected, the density of trees on 
55,000,000 acres of forest land will in-
crease and each tree will serve as a carbon 
sink of 0.62 metric tons in the United 
States alone.
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Summary

With the leadership and support of the 
Colombian Government, Colombia pro-
posed the "Heritage Colombia" program 
to protect its abundant forest resources. 
#e 20-year program aims to standardize 
and improve the management of national 
reserves in such ways as reducing defor-
estation, forest degradation and refor-
estation while achieving fruitful bene$ts 
such as protecting biodiversity, improving 
water sources, and enhancing the ability 
to adapt to climate change. In addition, 
the program uses a $nancing model of 
“Project Finance for Permanence” to build 
cooperation between governments and 
international agencies, donors, the pri-
vate sector, and NGOs to improve the ef-
$ciency of the use of funds and promote 
the long-term sustainable development 
of protected areas. #e program not only 
directly advances several sustainable de-
velopment goals in Colombia, but also 
provides experience in such $elds as capi-
tal management model and land planning 
and utilization for the international com-
munity to implement NbS. 

#e Community Forestry Campaign in 
Nepal is sourced from the national for-
estry management reform led by the gov-
ernment and will be implemented over a 
period of more than 30 years. #e reform 
focuses on setting up a bottom-up gover-
nance model and issuing corresponding 
laws and regulations so that the commu-
nity forestry management team can ac-
tively and e&ciently cooperate with the 
government to implement sustainable for-
estry projects at grassroot levels. #is en-

FORESTRY

ables the Community Forestry Campaign 
in Nepal to mobilize the entire country to 
participate to the greatest extent, form-
ing a long-term, e!ective, and sustain-
able operation model. At the same time, 
the campaign protects the local residents' 
right to use forest land through relatively 
sound laws and regulations, with election 
and support systems giving local residents 
the motivation and power to participate in 
forestry projects on a long-term basis. In 
the process of elections and operation, the 
campaign focuses on ensuring the partic-
ipation of multiple actors, especially the 
participation of vulnerable groups such as 
people living in poverty, ethnic minorities, 
indigenous people and females.

Launched at the World Economic Forum 
in Davos in 2020, the Trillion Trees Ini-
tiative aims to realize the goal of "plant-
ing one trillion trees by 2030" by estab-
lishing a platform. Government o&cials 
from China, the United States and many 
European countries, and representatives 
of more than 300 participating compa-
nies jointly adopted the initiative, o&-
cially launching the 1t.org platform. #e 
$rst branch of the program is set up in 
the US, with joint leadership by the Soci-
ety of American Foresters and the World 
Economic Forum. Apart from the public 
sector, Hewlett Packard and Salesforce 
also positively participate in the promo-
tion of the initiative and utilize online 
platforms to promote public participation 
and innovative solutions.



Grasslands are a terrestrial ecosys-
tem in which perennial herbaceous 
plants are the main producers. The 
grassland ecosystem has ecological 
functions such as wind protection, 
sand stabilization, soil conservation, 
climate regulation, air purification, 
and water conservation. The grass-
land ecosystem is an important part 
of the natural ecosystem, playing 
an irreplaceable role in developing 
animal husbandry, maintaining biodi-
versity, improving environmental gov-
ernance, and maintaining ecological 
balance. Meanwhile, grasslands are 
the largest terrestrial ecosystem with 
huge carbon storage capacity. The 
carbon pool of the grassland eco-
system mainly includes vegetation 
carbon pool (aboveground and un-
derground biomass carbon pool) and 
soil organic carbon pool. According to 
statistics, the carbon storage of glob-
al grassland ecosystems is 266.3 bil-
lion tons, accounting for 12.7% of the 
total carbon storage of the terrestrial 
ecosystem, among which the bio-
mass carbon storage and soil carbon 
storage account for 6% and 15.5%, 
respectively (Lieth H et al., 1975).

Desertification control, climate change 
and biodiversity conservation are 
among the priority areas in the UN 
Agenda 21. In addition to the impact 
caused by human activities, the in-
creasing temperature and decreasing 
precipitation due to climate change 
are important driving factors of desert-
ification. Therefore, there is a signifi-
cant synergistic result between NbS 
and desertification control. Climate 
change mitigation and adaptation can 
be achieved through collaborative 
governance to restore the land lost to 
desertification, increase carbon stor-
age, and conserve water and soil. Be-
cause of the great difficulty, high cost 
and low survival rate of tree planting 
and management in arid and semi-ar-
id areas, grassland management and 
restoration in such areas is an import-
ant means of desertification control. 
This report selects two ecological 
restoration cases, the Great Green 
Wall in Africa, and Desertification 
Control of the Mu Us Desert in China. 
Both cases can provide reference for 
others to implement nature-based 
grassland ecological restoration at the 
cross-regional and national levels.

GRASSLAND4.2
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Case Name: 

Great Green Wall

Source: 

UN NbS case report

Participants: 

22 countries led by the 
African Union, and sponsors 
(World Bank, European Union, 
United Nations, etc.)

Location: 

Sahel region of sub-Saharan 
Africa

Duration: 

2007-2030

Great Green Wall in Africa

Highlights:
GGW advocates the organic combination of top-down and bottom-up 
governance models: at the regional level, governments make unified 
plans, while setting long-term goals at the national level through the 
coordination of the African Union; at the local level, considering such 
limitations as weak administrative capacity and difficulty in intervening 
with individual behaviors through administrative means, the bottom-up 
community governance model turns "passiveness" into "activeness" to 
find economic tree species suitable for local conditions, or the model 
of “forests + grasslands” is adopted to stimulate the participation of 
local people.

Background:

Sub-Saharan Africa is considered the “hotspot” that’s most 
vulnerable to climate change. #e local ecological environment 
is fragile and highly dependent on rain-fed agriculture with 
limited adaptability, constantly challenged by drought and de-
serti$cation. Given that these areas will inevitably be a!ected by 
climate change to some extent, climate change adaptation has 
been a priority area in the climate policy of sub-Saharan Africa.

Overview:

Inspired by Green Dam in Algeria1  and the Great Wall of China, 
and co-funded by the World Bank, the European Union and the 
United Nations, 22 countries (Mauritania, Chad, Niger, Ethio-
pia, Burkina Faso, Nigeria, etc.) participated in the Great Green 
Wall (GGW) led by the African Union. GGW was $rst proposed 
in the 1980s and revived around 2000. It has an epic ambition 
to grow an 8,000 kilometer natural wonder of the world across 

1 Green Dam, also known as Green Belt, is a transnational forestry project under construction 
in North Africa, involving Morocco, Algeria, Tunisia, Libya and Egypt. It aims to create a green 
plant belt across five North African countries by planting trees and grass, so as to prevent the 
invasion of the Sahara Desert and desertification.
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the entire length of Africa. If successfully 
implemented, GGW will be the largest 
living green building on the Earth, which 
is three times the area of the Great Barrier 
Reef o! the coast of Queensland, Austra-
lia. See Figure 4-5 for the detailed plan of 
GGW.
 
At $rst, GGW was designed to create a 
continuous forest zone across the Sahara 
region, aiming to slow down deserti$ca-
tion and promote agricultural develop-
ment by adjusting local climate, tempera-
ture and wind speed, and reducing soil 
erosion. A%er a period of implementation 
and evaluation, the current GGW calls 
for a "mosaic" ecological protection 
barrier by shaping di!erent landscape 
types instead of building a set of arti$cial 
forest barriers that run through from 
front to back, which will provide a long-
term solution for improving the regional 
environment and increasing community 
income. GGW is a collection of forest-
ry and non-forestry projects, which are 
speci$cally designed and managed by 
di!erent countries and inter-state orga-
nizations located in the Sahara region. 

Figure 4-5 Map of the Green Great Wall (Source: Go"ner D et al., 2019)

GGW advocates the organic combination 
of top-down and bottom-up governance 
models: the top-down model at the 
planning level allows governments to 
formulate uni$ed plans and set long-term 
goals at the national level according to 
local conditions. At the regional level, 
inter-country cooperation is coordinated 
through “innovation, communication and 
knowledge service to build resilience” by 
intergovernmental organizations, per-
manent committees, monitoring stations 
and national alliances. At the local level, 
considering such limitations as weak 
administrative capacity and di&culty in 
intervening with individual behaviors 
through administrative means, the bot-
tom-up community governance model 
turns “passiveness” into “activeness”, 
which stimulates the participation of local 
people and ensures that the project design 
and implementation can e!ectively ad-
dress local needs.

GGW involves many projects in many 
countries and is receive funding from the 
government and through fundraising. In 
December 2015, the UNFCCC COP21 
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pledged an additional USD$4 billion in 
funding for GGW; the French Govern-
ment agreed to provide EUR(1 billion in 
aid by 2020; the President of the World 
Bank pledged an additional USD$1.9 
billion in funding for GGW and related 
projects. GGW is supported by the Global 
Environment Facility, the European 
Union, the Food and Agriculture Orga-
nization of the United Nations, and etc., 
and $nanced externally through the new 
multi-donor trust fund "PROGREEN" 
established by the World Bank, to coor-
dinate national actions for projects in the 
Sahel and West Africa and manage funds 
to ensure maintenance costs. 

GGW includes speci$c tasks on forestry 
and grasslands, and a!orestation (such 
as desert acacia and baobab) is the main 
task in forestry. Given the huge amount 
of personnel and management costs 
involved in a!orestation in desert areas, 
the promotion of tree species with higher 
economic value will encourage local res-
idents to carry out follow-up forest man-
agement and protection. #is practice 
is now being rolled out on a large scale 
in Senegal. #e a!orestation project in 
Senegal mainly produces Arabic gum for 
export, and about 18 million trees have 
been planted on about 100,000 acres. In 
addition, the improved ecological envi-
ronment has brought back many animals 
including gazelles, jackals, desert tortoises 
and songbirds.

However, it should be noted that many 
countries have chosen to restore degraded 
grasslands or pastures in GGW due to the 
high cost of a!orestation and the fact that 
the survival rate of trees planted in arid 
areas is only around 20% and only 70% in 
well-managed plantations. In Mali, Burki-
na Faso and Niger, large tracts of land 

have been fenced o! and local farmers 
have been instructed to plant around ex-
isting trees and sprouts to allow the land 
to restore from the e!ects of prolonged 
overgrazing. In the past 30 years, nearly 
12 million acres of grasslands in Niger 
have been restored in this way.

#ere are also excellent practice cases of 
grassland restoration projects. For exam-
ple, given that the large-scale a!orestation 
is not suitable for the Sahara region, the 
"ecological fence" project has been carried 
out in some areas; protection actions have 
been carried out by identifying priority 
areas and building ecological fences, so as 
to achieve the goals of preventing animals 
from destroying grasslands and restoring 
the ecosystem. It turns out that there are 
three to four times as many trees in the 
ecological fence as outside the fence, and 
the average tree height is 20cm higher 
than that outside the fence. Importantly, 
the "ecological fence" project is not in-
tended to replace the existing species in 
the ecosystem, but to increase the speed 
of tree growth and expansion by reducing 
the invasion of alien species, improving 
soil fertility and reducing the risk of $re 
and other disasters. #e "ecological fence" 
project is in line with the scattered land 
suitable for a!orestation in this region, 
providing job opportunities for the local 
community, and helping local in achiev-
ing win-win results of targeting poverty 
alleviation and ecological conservation. Sah
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Ethiopia

Senegal

Nigeria

Sudan

Burkina Faso, 
Mali, Niger

15 million hectares of currently degraded land have been restored and security 
of tenure on land has been improved;

11.4 million trees have been planted, and 25,000 hectares of currently degraded 
land have been restored;

Five million hectares of currently degraded land have been restored, and 20,000 
new jobs have been created;

2,000 hectares of land have been restored;

About 120 communities are involved in GGW. A green belt has been estab-
lished on more than 2,500 hectares of currently degraded and dry land, and 
more than 2 million seeds and saplings have been planted with 50 local tree 
species.

Results：

By 2030, GGW aims to restore 100 
million hectares of currently degraded 
land, sequester about 250 million tons of 
carbon dioxide, and create 10 million jobs 
for local rural areas. GGW is scheduled 
to be built from 2007 to 2030 and is now 
in its second planning period (construc-
tion progress of 15%). In addition to the 
aforesaid results, GGW also faces great 
challenges: one hand, deserti$cation 
is rampant in the Sahel region, where 
every year a large amount of forest land 
is unregulated or degraded due to agri-
culture, construction and logging; on the 
other hand, only half of USD$8 billion 

3+7($#5 9-)74$)

Table 4-2 Progress of the Great Green Wall (Source: UNCCD)

Link:
Great Green Wall: 
https://www.greatgreenwall.org/

pledged for GGW has been delivered, and 
the huge cost of tree planting and mainte-
nance has placed a heavy $nancial burden 
on the poorer countries in the region, and 
the survival rate of trees in some areas is 
only 20% (Aryn Baker et al., 2019). De-
spite the relatively slow pace of overall 
construction, the ecological bene$ts of 
GGW far exceed expectations. According 
to the data released by the United Nations 
Convention to Combat Deserti!cation 
(UNCCD), GGW has made signi$cant 
progress since its launch in 2007 (see 
Table 4-2).
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Case Name: 

Desertification Control of the 
Mu Us Desert

Source: 

C+NbS platform

Participants: 

Central Government of 
China, regional governments 
and local community of the 
Inner Mongolia Autonomous 
Region, Shaanxi Province and 
the Ningxia Hui Autonomous 
Region

Location: 

Mu Us Desert in China

Duration:

1959~2020

Desertification Control of the 
Mu Us Desert in China

Highlights:
The local government leads and implements a series of ecological 
governance policies; make precise policies according to different 
control conditions in the Mu Us Desert; innovate in the mode of de-
sertification control and adopt the method of “prevention and utiliza-
tion” to promote the development of forestry and sand industry and 
achieve win-win results in ecological, economic and social benefits.

Background: 

#e Mu Us Desert is located at the junction of the Inner Mongo-
lia Autonomous Region, Shaanxi Province and the Ningxia Hui 
Autonomous Region, the transitional area from Ordos Plateau 
to Loess Plateau. It is an interlaced area of agriculture, forestry 
and animal husbandry mainly based on grasslands, as well as an 
ecotone with special geographical landscape. #is region has a 
typical temperate continental semi-arid climate, with an aver-
age annual precipitation of 250-440 mm, and the overall terrain 
gradually slope downward from northwest to southeast. #e 
main types of aeolian landform include moving dunes, semi-
$xed dunes and $xed dunes. #e zonation of vegetation in the 
Mu Us Desert shows a transition of desert grasslands - typical 
grasslands - meadow grasslands from northwest to southeast. In 
addition, various intrazonal vegetation1, mainly including desert 
vegetation, wetland vegetation and halophytic vegetation, is 
widely distributed in the Mu Us Desert.

#e Mu Us Desert is called “the youngest desert” and “man-
made desert”. Historically, it used to be a place with plenty of 
water and lush grass, herds of sheep and cattle, and beautiful 

1 Intrazonal vegetation, also known as “azonal vegetation”, refers to vegetation which is affected 
by local topography, soil, underground water and surface water and appears in more than two 
vegetation belts, such as meadow vegetation, swamp vegetation and aquatic vegetation.

4.2.2

19
59

20
20

Mu U
s D

es
ert

 

in 
Chin

a



56

Figure 4-6 New Village for Ecological Migration (Le%); No Grazing and Captive Breeding (Right)

scenery of “close to vast lakes and with 
clear rivers”. However, a%er the mid-Tang 
Dynasty, due to the expansion of human 
activities, excessive reclamation and 
grazing, war and other factors, coupled 
with climate change, the Mu Us region 
su!ered gradual deserti$cation and even-
tually formed contiguous tracts of deserts. 
With the continuous deterioration of the 

ecological environment in this region, 
quicksand invaded and buried towns and 
villages, grasslands were degraded, and 
crops were not harvested. As a result, the 
local community su!ered, and the Mu 
Us region was once trapped in a passive 
situation of “sand in and people out”.
#e control measures of the Mu Us 
Desert mainly consist of three parts:

1) Building of green ecological barriers 
under policy leadership. Since 1978, 
China has successively implemented 
ecological restoration projects such as 
"#ree-North" Shelter Forest, Natural 
Forest Protection, and Grain for Green. 
While actively promoting the construc-
tion of key forestry projects, local gov-
ernments have carried out a!orestation, 
implemented ecological governance poli-
cies such as ecological migration, banning 
grazing and enclosure for a!orestation, 
adjusted the structure of agriculture and 

animal husbandry industries, encouraged 
the participation of various ownership 
systems in ecological construction, and 
increased investment in human and $-
nancial resources (see Figure 4-6). #anks 
to the government leadership, deserti$ca-
tion in the Mu Us Desert has been signi$-
cantly reversed.

2) Precise policies to innovate the modes 
of deserti$cation control. A%er years of 
hard exploration and practice, genera-
tions of deserti$cation controllers have 

Overview:

summed up the deserti$cation control 
models and experience suitable for the 
Mu Us Desert and put forward corre-
sponding countermeasures according 
to di!erent conditions in control areas. 
#ese include: establishing a wind-sand 
prevention system based on the combi-

nation of “belt, area and net”; screening 
out a group of sand-$xing plants suitable 
for growth, such as Caragana korshinskii, 
Salix psammophila, Hedysarum scopar-
ium and Pinus sylvestris; adopting the 
deserti$cation control technique of plant-
ing sand-$xing plants in the straw check-
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Figure 4-7 Straw Checkerboard Barriers (Le%); A!orestation by Aerial Seeding (Right)

Figure 4-8 Spirulina Breeding Park (Le%); Ecological Park in Desert (Right)

erboards for moving or semi-$xed dunes; 
adopting the method of “aerial seeding 
+ arti$cial enclosure” in moving dunes 
with wide area as well as high and dense 
'uctuation; establishing a shrub-based 
biological isolation belt for wind pre-
vention and sand $xation on the edge of 
desert and activated dunes; implementing 
preferential policies and measures for af-
forestation, such as "anyone who a!orests 
can bene$t" and allowing inheritance and 

transfer of the forests (see Figure 4-7).
   
3) Combination of prevention and uti-
lization to promote the development of 
forestry and sand industry. Governance 
drives development, which in turn 
promotes governance. By means of the 
unique resources such as light, heat and 
soil in the sandy area, the Mu Us Desert 
vigorously develops the local forestry and 

sand industry, and combines sand control 
with sand use to achieve win-win results 
in ecological, economic and social bene-
$ts. For example, processing sand indus-
try based on sand plant resources; green 
industrial sand industry based on light, 
heat and soil resources in sand areas; sand 
industry based on sand tourism land-
scape, etc. Speci$cally, the biological habit 
that sandy shrubs need regular stubble 

tending is used to obtain renewable 
biomass raw materials (fuels) for biomass 
power generation; aeolian sand bene$-
ciation is widely used in glass, ceramics, 
metallurgy, electronics, medicine and 
chemical industries as raw materials for 
production; spirulina breeding and deep 
processing industries are developed (see 
Figure 4-8).
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Figure 4-9 Historical Changes of the Mu Us Desert

CFGPSF BGUFS

Results:

 In the past half century, the project of 
Deserti$cation Control of the Mu Us 
Desert has seen remarkable results, and 
the degree of deserti$cation has shown an 
obvious reversal trend. #e control results 
include:

1) Both the area of sanded land and the 
deserti$cation degree have been reduced. 
#e area of China's land loss to and prone 
to deserti$cation has been reduced for 
ten consecutive years since 2004, and de-
serti$cation degree continues to decrease. 
In recent $ve years, the area of severely 
and extremely severely sanded land in 
the Mu Us Desert has decreased by 6.282 
million mu. Relying on national forestry 
projects and local ecological restoration 
policies and measures, such as "#ree-
North" Shelter Forest and Returning 

Farmland to Forests and Grasslands, the 
area of sanded land in Uxin Banner, Inner 
Mongolia has obviously decreased from 
2000 to 2017.

2) #e vegetation coverage has been 
improved. Vegetation cover is a signif-
icant way and one of the main goals of 
deserti$cation control. Taking represen-
tative banner counties as an example, 
the vegetation coverage of Uxin Banner 
increased from 28% in the 1970s to 80% 
in 2018; the control rate of sanded land 
in Yulin reached 93.24%, and the forest 
coverage increased from 0.9% to 34.8%; 
at the end of 2019, the forest area of Ejin 
Horo Banner reached 3 million mu, the 
forest coverage reached 36.85%, and the 
vegetation coverage reached 88%.
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Figure 4-10 Vegetation Index Comparison of the Mu Us Desert (2000 vs. 2019)

���� ����

4) #e living environment and climate 
have been improved. Climate improve-
ment is an important ecological bene$t 
of deserti$cation control. Taking Yulin 
City as an example, the frequency of dust 
storm has decreased from more than 100 
days to less than 10 ten annually. In 2017, 
the number of days with excellent air 
quality in Yulin reached 285 days, and the 
climate was greatly improved. Sandstorm 
and sand and dust weather in Ejin Horo 
Banner has also decreased signi$cantly, 
and the number of sandstorm days de-
creased from 23 days/year in 2000 to 13 
days/year in 2019, thus e!ectively curbing 
the sand and dust weather.

3) Carbon sinks in the ecosystems have 
increased. According to the long-term 
measurement of the typical desert eco-
system in the southern edge of the Mu 
Us Desert by the National Positioning 
Observation and Research Station of 
the Mu Us Desert Ecosystem in Yanchi, 
Ningxia, the shrub ecosystem with Arte-
misia ordosica, Hedysarum mongolicum 
and Salix psammophila as typical vege-
tation plays a vital role as carbon sinks 
over longer periods of time (absorbing 80 
grams of carbon per square meter annu-
ally).
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Summary

#e Great Green Wall (GGW) in Africa led 
by 22 countries contains several sub-proj-
ects. It aims to build an 8,000-kilome-
ter-long green belt across the entire length 
of sub-Saharan Africa. Guided by the epic 
ambition, GGW advocates the organic 
combination of top-down and bottom-up 
governance models. At the national level, 
it has gained more support and response 
through the concept of “building a new 
world wonder”. At the regional level, gov-
ernments make uni$ed plans and set long-
term goals at the national level through 
coordination by the African Union. At 
the local level, the bottom-up communi-
ty governance model e!ectively promotes 
the participation of communities while 
ensuring that project design and imple-
mentation can e!ectively address local 
needs. #e strong appeal of GGW comes 
from its sense of ownership and regional 
identity that it advocates. And at the com-
munity and individual levels, it focuses on 
engaging the younger generation in the 
region.

Ecological restoration in the Mu Us Desert 
is a typical successful case of regional de-
serti$cation control and an excellent case 
of practicing the “Two Mountains” #eory. 
#e practice of deserti$cation control in 
China, represented by the Mu Us Desert, 
$rst bene$ted from China's legal system 
of forestry protection and deserti$cation 
control, strong management and e!ective 
deserti$cation monitoring and reporting 
systems. In the process of deserti$cation 
control of the Mu Us Desert, scholars have 
discovered and innovated in many e!ec-
tive sand-$xing measures, including aerial 
seeding, deserti$cation control by enclo-
sure, mechanical sand-barriers, deserti-
$cation control by wind, and etc., which 
provide an important reference for desert-
i$cation control in China and internation-
ally. In addition, successful deserti$cation 
control in the Mu Us Desert is credited to 
the joint e!orts of generations of people in 
northern Shaanxi and the extensive par-
ticipation of people at the grassroots level.



Farmlands are a major source of 
greenhouse gas emissions. It is es-
timated that at least one-fifth of the 
world’s total greenhouse gas emis-
sions come from the agricultural 
sector. The main sources are land 
use patterns, gastrointestinal fermen-
tation of ruminants, straw burning, 
rice production, methane and nitrous 
oxide released in the production pro-
cess of organic and chemical fertiliz-
ers, forestry, changes in land use pat-
terns, etc. Therefore, there is great 
potential for energy conservation and 
emission reduction in the production 
of food crops and soil carbon se-
questration and emission reduction. 
On the other hand, agricultural pro-
duction needs to be highly dependent 
on local climate conditions and most 
is extremely vulnerable to the impact 
of climate change. Implementing 
NbS and developing sustainable ag-
riculture can achieve less input and 
more output, reduce carbon emis-
sions and meanwhile improve the 
adaptability of agriculture to climate 
change, which is of great significance 
to sustainable development. Sustain-
able agriculture can also bring more 
investment and employment oppor-
tunities, thus stimulating regional and 

global economic growth. According 
to the research of the Business and 
Sustainable Development Commis-
sion, by 2030, the transformation of 
food and land use patterns can create 
up to USD$4.5 trillion of new busi-
ness opportunities every year (BSDC, 
2016). According to the analysis of 
the Food and Land Use Coalition, by 
2030, adding USD$350 billion of new 
investment in sustainable food and 
land use system every year can cre-
ate up to 120 million new jobs (FOLU, 
2019). The Food and Agriculture 
Organization of the United Nations 
(FAO) predicts that the transition to 
sustainable agriculture and land use 
types can contribute economic growth 
of USD$2.3 trillion to the world and 
will create 200 million jobs by 2050. In 
the category of agriculture, this chap-
ter will focus on India and China, two 
of the largest agricultural producers 
in the world, three typical cases were 
selected, "Zero Budget Natural Farm-
ing (ZBNF)" in India, “Climate-Smart 
Agriculture” in China, and “Qiandao 
Lake Water Fund in China”, hoping to 
provide experience that the agricul-
tural sector can learn from and use as 
reference in its NbS practices. 

AGRICULTURE4.3
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Case Name: 

Zero Budget Natural Farming 
in Andhra Pradesh (AP)

Source: 

Nature4Climate case study

Participants: 

Indian Department of Agricul-
ture and AP Government

Location: 

Andhra Pradesh, India

Duration: 

2018-2024

Zero Budget Natural Farming 
in India

Highlights
Respecting the natural growth pattern of crops in the production pro-
cess can bring higher net profit at lower cost; focusing on production 
problems of smallholder farmers and gender equality, it strives to em-
ploy equal numbers of male and female leaders and to provide wom-
en with entrepreneurial incentives.

Background:

India is a large agricultural country, with more than half of its 
population directly or indirectly dependent on agriculture for 
employment. Andhra Pradesh (AP) is the agricultural center 
and one of the largest states1in India. Agriculture is the main 
source of income for 62% of population in AP, accounting for 
about one third of GDP (Rythu Sadhikara Samstha, 2019). In 
the past, traditional farming mode was commonly adopted, 
with large adoption of chemical fertilizers and pesticides, which 
resulted in high planting costs and serious damage to soil fertili-
ty. #e agricultural development was seriously threatened by the 
poor natural conditions in this region, long-term drought and 
water shortage, extreme weather events brought about by climate 
change, uneven rainfall distribution and other phenomena. AP 
farmlands are rapidly decreasing as soil degradation, climate 
change, and other issues became increasingly serious with the 
acceleration of urbanization. In addition, the uncertainty of the 
agricultural products market makes the situation of farmers with 
low income worse, and they easily fall into debt crisis. According 
to statistics, up to 90% of the AP population is under the pres-
sure of repaying debts, with a per capita debt of USD$1,500. At 
the same time, this is also a dilemma faced by many countries in 
the world at present, seriously hindering the world’s realization 

1 A “state” is an administrative unit in India that divides regions and is equivalent to a “province” in 
China.
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of the Sustainable Development Goals. 
For this purpose, the FAO began to ad-
vocate the application and promotion of 
agroecology and regenerative agriculture 

Figure 4-11 Farmland of CRZBNF in India (Source: Nature4Climate)

Overview:

In order to help farmers restore the dam-
aged soil and improve the livelihoods of 
smallholder farmers, the Indian Depart-
ment of Agriculture and the AP Govern-
ment launched a regenerative agriculture 
project named “AP Zero Budget Natural 
Farming (ZBNF)” in active response to 
the call of FAO. “Zero Budget Farming” 
mainly relies on low-cost natural inputs 
to grow food without using expensive and 
polluting chemicals. #e project aims to 
promote regenerative agricultural mea-
sures on eight million hectares of land 
in Andhra Pradesh from 2018 to 2024 
and transform the traditional agricul-
tural mode into “Climate Resilient Zero 
Budget Natural Farming (CRZBNF)”. It 
is estimated that the project results will 
bene$t about six million farmers. #e 
project is carried out with the support of 
farmer associations established by the AP 
Government and many other NGOs. #e 
“Zero Budget Farming” technology, sup-

ported by World Agroforestry, University 
of Reading, Indian Institute of Science, 
and Indian Institute of Science Educa-
tion and Research, focuses on capacity 
building for farmers and promotion of 
sustainable community development. #e 
main sources of funding for the project 
are the “Sustainable India Finance Fa-
cility” promoted by the UNEP (totaling 
USD$2.3 billion over six years), charitable 
donations and the FAO.

In the design process, AP ZBNF adheres 
to the concept of respecting nature, re-
specting the natural growth mode of 
crops in the production process, and 
avoids using any arti$cially synthesized 
chemical fertilizers, pesticides and other 
substances. #is farming practice can 
bring higher net pro$t at lower cost, thus 
it is widely adopted by local farmers. As 
one of the increasingly popular strategies 
for regenerative agriculture, zero budget 

in all countries in 2018 and cooperated 
with the Indian Government to carry out 
practice in AP.



Gras
sla

nd

Fore
str

y

Agri
cu

ltu
re 

 W
etl

an
d

City

Cou
ntr

y

Plat
for

m&

Ini
tia

tive

Corp
ora

tio
n

Dura
tio

n

Lo
ca

tio
n

65
64

Agri
cu

ltu
re 

!"# $ % & '

()*+,-) Seed 
Treatment
(Bijamrita)

Zero 
Chemicals
(Jiwamrita)

Soil 
Microclimate
(Mulching)

Soil Aeration
(Waaphasa)

Treat seeds with cow 
dung and cow urine and 
coat them with micro-
organisms to protect 
young roots from fungi, 
seed-borne diseases or 
soil-borne diseases.

Cow dung, cow urine, 
local palm sugar and 
bean flour, unpolluted 
soil and other things 
are used to stimulate 
microbial fermentation. 
Self-made organic fertil-
izer can make nutrients 
used by plants, prevent 
bacteria and increase 
carbon sequestration 
capacity of soil.

The topsoil is covered 
with nurse crops and 
crop residues to ensure 
benef ic ia l  microcl i -
mate  in the soi l .  Its 
benef its  include the 
production of decaying 
matter, protection of 
topsoil, improvement of 
water-retaining property 
in soil, control of weeds, 
creation of edaphon and 
provision of essential 
nutrients for soil.

A%er the improvement of 
soil structure and change 
i n  w a t e r  c o n t e n t  b y 
measures two and three, 
this measure is taken to 
promote soil aeration, 
increase soil water con-
tent, improve water use 
e&ciency and enhance the 
cold resistance of crops.

./0-12,3041/

Table 4-3 Four Measures based on Local Experience in AP ZBNF (Source: http://apzbnf.in)

farming can not only improve the adapt-
ability of agriculture, but also e!ectively 
reduce carbon emissions. According to 
the existing local farming practices, the 
project makes full use of local wisdom 
and promotes climate-smart agriculture; 
the organic content in soil was e!ectively 
increased by using local materials and 
natural fertilizers. #e improved soil 
enhances agricultural productivity, biodi-
versity, carbon storage, and use e&ciency 
of water resources. Four treatment mea-
sures are shown in Table 4-3.

Dung, urine and dairy products from 
locally-bred cows can be used as raw ma-
terials invested in “Zero Budget Natural 
Farming”. #erefore, the quantity of local 
cows is of great importance to the project 
and a cow is enough to meet the demand 
of more than 30 mu of land. Besides using 
local materials, training for farmers is a 
crucial method to improve the degree of 

participation in the project. In the imple-
mentation of the project, about 6,000 in-
'uential major farmers were selected for 
training and capacity building. As they 
earned more, they brought in other vil-
lagers; project managers sometimes found 
that these major farmers even showed 
videos to other villagers at night through 
small projectors, explaining and spread-
ing knowledge. Moreover, the workload 
needed to assess the project progress was 
reduced to a certain extent by training 
major farmers to use smartphones to 
track the project progress in time. Such 
training takes place in di!erent villages 
every day, signi$cantly increasing the 
implementation speed and penetration 
degree of the project.

#e implementation of AP ZBNF helps 
address the high level of debt faced by 
almost all local farmers, reduces the cost 
of agricultural transition by up to 50% 
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Table 4-4 Comparison of Net Pro$t and Planting Cost between ZBNF and General Agriculture
 (Galab S et al, 2018)

5-16+ !)078-19071:7
;<!=7>?@AB
C*D

!)078-19071:7
E)/)-*F7
GH-43,F0,-)7
>?@ABC*D

8)-3)/0*H)7
./3-)*+)74/7
!)078-1907
>ID

8F*/04/H751+07
1:7;<!=7
>?@ABC*D

8F*/04/H751+07
1:7E)/)-*F7
GH-43,F0,-)7
>?@ABC*D

8)-3)/0*H)7
A)3-)*+)74/7
8F*/04/H751+07
>ID

8*22J

8)*/,0

51-/

51001/

5C43K6)*

667

129

639

1,003

769

603

116

302

573

655

10%

11%

111%

75%

17%

526

313

454

518

398

604

376

457

567

464

13%

17%

1%

9%

14%

Link:
AP ZBNF:  http://apzbnf.in/

and has strong reference value in poverty 
reduction and gender equality. For exam-
ple, the project introduces speci$c crop 
and livestock models to eligible farmers 
(farmers with less than 2.5 acres of dry 
land and less than 1.25 acres of wetland 
or single female farmers) to improve their 
income and food security. About 86,000 
women's self-help groups participated in 

the planning, management, and super-
vision of project implementation with 
the help of non-pro$t organizations. #e 
project strives to employ an equal number 
of male and female leaders and to provide 
women with entrepreneurial incentives, 
such as supporting them to build shops in 
villages and selling organic fertilizers such 
as natural fertilizers to farmers.

Results:

In 2017, 580,000 farmers, more than 
3,000 villages and 260,000 hectares of 
land participated in the transition project. 
More than 90% of the farmers partici-
pating in the project saw an increase in 
income and yield while 10% of farmers 
reported a decline in yield with increase 
income. From 2018 to 2019, Indian 
Centre for Economic and Social Stud-

ies conducted a study on AP ZBNF and 
the results showed that for all crops, the 
biological costs and planting costs per mu 
invested in zero budget natural farming 
are both lower than the chemical input 
costs under traditional agriculture (see 
Table 4-4).
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Case Name: 

Climate-Smart Staple Crop 
Production Project

Source:

 C+NbS platform

Participants: 

Ministry of Agriculture and 
Rural Affairs of the PRC, 
World Bank, and Global 
Environment Facility

Location: 

Huaiyuan County, Anhui 
Province and Ye County, 
Henan Province, China

Duration: 

2014-2020

Climate-Smart Staple Crop 
Production in China

Highlights:
The top-down organization and operation mechanism not only 
strengthens the organization and leadership of the project, but also 
provides a reliable system guarantee for the normal operation of the 
project and ensures its sustainable development.

Background:

Huaiyuan County in Anhui Province is one of the top hundred 
food producing counties in China. Wheat can be seeded in the 
winter and rice in the summer. In 2013, the rice planting area 
accounted for 84.3% of the total area under cultivation and the 
wheat planting area accounted for 98.8% of the total area under 
cultivation. Huaiyuan County is also an important source of 
labor migration county, very common for rural residents to go 
out to work. In 2013, the total labor force amounted to 26,140 
people, while migrant workers accounted for 49.4% of the total 
labor force. During the busy farming seasons, most migrated 
labor cannot return for harvest. In Huaiyuan County, the de-
velopment of village-level cooperatives is in its infancy stages. 
#ere are totally nine farmers' professional cooperatives in the 
county which are generally small in size with some are no longer 
operating. #ere are only two cooperative initiatives related to 
crop production that serves agricultural companies that trans-
fer land locally. Agricultural machinery services are relatively 
common in Huaiyuan County, mainly involving the mechanical 
harvesting of rice and wheat. #e basic form of organization is 
self-initiated and spontaneous, that is, it is provided by farmers 
who have harvesting machinery and service ability in their own 
village or neighboring village. However, Huaiyuan County lacks 
uni$ed plant protection service, and its formula fertilization is 
still in the demonstration stage.
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Ye County in Henan Province is an im-
portant agriculture county. #e corn 
plantation area accounts for 88.5% of 
the total area under cultivation, wheat 
plantation area accounts for 90.2% of the 
total area under cultivation. Ye County 
is also a typical labor migrant intensive 
county. #e total labor force accounts for 
56.7% of the total population, with mi-
grant workers accounts for 40.6% of the 
total labor force. #ey work all over the 
country but majority within Henan Prov-
ince. Close to their home, these migrant 
workers can return home to participate in 
agricultural production during the busy 
farming seasons (sowing and harvesting). 
In Ye County, cooperatives are also in the 
initial stage of development. #ere are 
totally 14 farmers' professional coopera-
tives, the earliest one was established in 
2008, they are generally small in size and 
some are no longer in operation. Most 
farmers' professional cooperatives focus 
on crop farming and provide agricultural 
technology services. Agricultural ma-
chinery services are available across Ye 
County mainly for three stages, including 
mechanical sowing and harvesting of 

corn and wheat, returning crop stalks to 
the $eld. #e basic form of organization 
is also spontaneous, similar to Huaiyu-
an County, service in plant protection 
and formula fertilization are still in the 
demonstration stage.1 

As two demonstration sites of the proj-
ect, Huaiyuan County in Anhui and Ye 
County in Henan faces similar challenges 
although producing di!erent types of 
staple crops, di!erent environments and 
di!erent emphases in production modes: 
small cultivated land area per capita, 
scattered land, backward farmland in-
frastructure, unreasonable production 
management mode of crop farming, large 
greenhouse gas emissions, small appli-
cation range of returning crop stalks to 
the $eld and conservation tillage, poor 
stability of the production system a!ect-
ed by climatic conditions, large input of 
chemical fertilizers and pesticides, high 
energy consumption, waste-intensive, low 
carbon sequestration capacity of soil, and 
limited fertility.

1 Main data source: Ministry of Agriculture and World Bank, 
Social Impact Assessment Report on Climate Smart Agricul-
ture Project, 2014. College of Humanities and Development 
Studies, China Agricultural University
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Overview:

#e concept of climate-smart agriculture 
was put forward by the FAO in 2010, 
aiming at transforming and reorienting 
the agricultural system, helping and 
supporting its e!ective development 
and ensuring food security in the back-
drop of climate change. #e three main 
objectives of climate-smart agriculture 
are: to continuously increase agricultural 
production and income, to build and 
improve adaptability to climate change, 
and to reduce or avoid greenhouse gas 
emissions where possible. In 2014, the 
Ministry of Agriculture and Rural A!airs 
and the World Bank jointly launched 
"Climate-Smart Staple Crop Production 
Project" at the Global Environment Fa-
cility. #e project is supported by a grant 
of USD$5.1 million from the Global 
Environment Facility and USD$25 mil-
lion from participating provinces and 
counties, implemented over a period of 

$ve years. In the two demonstration sites, 
Huaiyuan County in Anhui Province and 
Ye County in Henan Province, the project 
focuses on three staple crops: rice, wheat 
and corn. #e project reduces greenhouse 
gas emissions from agricultural produc-
tion, increases soil organic carbon con-
tent, and improves ability to adapt to cli-
mate change in crop production through 
such activities as demonstration and 
application of climate-smart agricultural 
production technology, policy application 
and innovation, knowledge manage-
ment, and expansion and promotion of 
public knowledge. China's climate-smart 
agriculture development model can be 
summarized as "carbon sequestration, 
emission reduction, grain stabilization 
and income increase".
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Link:
Ministry of Agriculture and Rural Affairs of the PRC: 
http://www.moa.gov.cn/xw/bmdt/202009/t20200922_6352773.htm

Results:

In the implementation of the "Cli-
mate-Smart Staple Crop Production 
Project", a%er $ve years' collective e!orts, 
domestic and international experts have 
introduced a number of new internation-
ally frontier technologies and concepts, 
localized the technologies and concepts, 
and achieved fruitful results. By the 
end of 2019, the project had established 
100,000 mu demonstration zones in 
both Anhui and Henan, the grain pro-
duction from the demonstration zones 
saw increase in output, at an increasing 
rate of by more than 5% annually: the 
average yield of wheat increased by 5.5-
6.9%, the average yield of summer corn 
increased by 2.1-17.2%, and the average 
yield of rice increased by 4.5-8.5%; the 
amount of nitrogen fertilizer per unit 
area in the project area was reduced by 
about 10%, the amount of pesticides was 
reduced by more than 15%, and the soil 
organic carbon content was increased 
by 10%. Over the course of the past $ve 
years, the project had achieved carbon 
sequestration and emission reduction by 
132,200 tons of carbon dioxide equiv-
alent, exceeding its expected target of 
65,000 tons. #e project monitoring and 
evaluation report concludes that tech-
nical activities such as testing soil for 
formulated fertilization, conservation 
tillage, straw mulching and water-saving 
irrigation carried out in the project area 

have played an important role in increase 
of crop yields, carbon sequestration and 
emission reduction. At the same time, 
the project has improved farmers' con-
sciousness of science and technology 
and farmland management, formulated 
relevant technical regulations and subsidy 
systems, established a production mode 
with high resource e&ciency, economic 
rationality and carbon sequestration and 
emission reduction capability, enhanced 
the adaptability of crop production to 
climate change, and promoted energy 
conservation and emission reduction of 
agricultural production in China. In 2019, 
the utilization rate of chemical fertilizers 
and pesticides for the top three grains of 
rice, corn and wheat in China was 39.2% 
and 39.8% respectively. #e application 
amounts of chemical fertilizers and pes-
ticides showed negative growth for three 
consecutive years; the pollution preven-
tion and control of large-scale farming 
had been promoted in an orderly manner 
and the resource utilization industry with 
rural energy and organic fertilizer as the 
main direction was growing; the utili-
zation pattern of straw mainly used for 
agriculture and diversi$ed development 
had basically taken shape.



Gras
sla

nd

Fore
str

y

Agri
cu

ltu
re 

 W
etl

an
d

City

Cou
ntr

y

Plat
for

m&

Ini
tia

tive

Corp
ora

tio
n

Dura
tio

n

Lo
ca

tio
n

71
70

Agri
cu

ltu
re 

Case Name:
 
Qiandao Lake Water Fund 
Program

Source: 

C+NbS platform

Participants: 

Alibaba Foundation, Min 
Sheng Tong Hui Foundation, 
Wanxiang Trust, and The 
Nature Conservancy

Location: 

Hangzhou, Zhejiang Province, 
China

Duration: 

Phase I (2017-2020); 
Phase II (2021-2024); 
Phase III (since 2025)

Practice of "Three Goods 
Agriculture" in Hangzhou, China

Highlights:
The project innovatively introduces a charity trust and adds more di-
versified and influential investment channels to traditional donation 
methods by relying on the advantages of the trust system; explores 
the balance between increasing farmers’ income and protection, and 
promotes farmers’ sustainable participation through the development 
of “three goods agriculture”; and develops environmental education 
courses to promote social participation in environmental protection.

Background:

Since 2020, Qiandao Lake has been a source of drinking water 
for nearly 10 million people in the region of Hangzhou and 
surrounding cities, accounting for at least 50% of drinking water 
supply in Hangzhou. #e overall water quality of Qiandao Lake 
Basin is good, ranking high in the national water environment 
quality, but it still faces the pressure from agricultural di!use 
pollution, ecological fragility and other challenges. According to 
the analysis from the Nature Conservancy and the World Bank 
that the main threat to Qiandao Lake Basin comes from rural 
areas, which is mainly related to unsustainable agricultural prac-
tices such as the overuse of pesticides and chemical fertilizers, 
and high density livestock and poultry breeding. Di!use pol-
lution, also called non-point source pollution, mainly involves 
sedimentation of soil sediment particles, nitrogen, phosphorus 
and other nutrients, rural domestic refuse and various atmo-
spheric particulates, which enter the water environment through 
the surface runo!, farmland drainage and other forms. Di!use 
pollution is disperse, concealed, latent, fuzzy and so on. It is dif-
$cult to monitor, quantify, study and control, and there is a lack 
of e!ective long-term governance mechanisms. 

Climate change also plays an important impact on the ecology of 

4.3.3
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surrounding waters, agricultural industry 
and local resident's life. In terms of cli-
mate, in recent years, due to the increase 
of high temperature and dry weather, 
water shortage and water cut-o! have 
been caused in the water source, which 
has seriously a!ected the safety of do-
mestic drinking water for local residents. 
In recent years, China has focused on 
the development of industry and manu-
facturing in various regions, which has 
sacri$ced many natural resources while 
improving people's wellbeing, and the 
destruction of water sources has gradu-
ally become an obvious social problem. 
Earnings from industrial development 
have gradually made people forget the 
importance of natural resources. #e 
abuse of resources can only worsen the 
environment and threaten local resident's 
production and life. Taking the Longwu 
Reservoir in Hangzhou as an example. 
In 2014, before the Nature Conservan-
cy governed the reservoir, substandard 
amount of nitrogen, phosphorus and 
dissolved oxygen were detected during 
quality tests, mainly caused by long-term 
overfertilization of moso bamboo forests 
planted in the hills around the reservoir. 
Since the 1980s and 1990s, local villag-
ers have begun to plant a large number 
of moso bamboos a%er pro$ting from 
its economic value, using large amounts 

of fertilizers to increase yields. #e gov-
ernment needs to vigorously appeal to 
farmers near the reservoir to improve 
their awareness of water protection and 
change their conventional thinking. Only 
by working together can we achieve the 
ultimate goal of water protection and gov-
ernance. In addition, the Qiandao Lake 
Basin is located at the junction of Zheji-
ang Province and Anhui Province. Due 
to its natural geographical conditions, it 
is extremely vulnerable to the extreme 
weather caused by climate change. #ere-
fore, mountain torrents, landslides, debris 
'ow and other natural disasters are likely 
to occur. From an economic perspective, 
since most of the farmers around Qiand-
ao Lake grow tea for a living, the quality 
of these agricultural products is also 
threatened by the damage to the water 
source. #erefore, water source protection 
should be combined with ecological sus-
tainable development. Building long-term 
mechanisms for water source protection 
and changing the current production 
mode and improve the environmental 
awareness among farmers in the Qiandao 
Lake Basin have become a top priority.
 

Overview:

Ecological protection cannot rely on 
one's own e!orts, but requires the par-
ticipation of the whole society. In order 
to explore and e!ectively implement the 
long-term mechanism for protecting the 
water source basin, Alibaba Foundation 
and Min Sheng Tong Hui Foundation 

jointly established "China Water Source 
Protection Charity Trust" with Wanxiang 
Trust in 2017. In 2018, as the $rst project 
funded by "China Water Source Protec-
tion Trust", the "Qiandao Lake Water 
Fund" program was launched in Hang-
zhou and the Nature Conservancy acted 
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as the scienti$c advisor.

#e project is committed to solving 
agricultural di!use pollution in a scien-
ti$c way and helping the development of 
ecological industry in the basin through 
green consumption. Ultimately realize 
the long-term e!ect protection mecha-
nism for the Qiandao Lake Water Source 
Area, change the production mode, and 
improve the environmental awareness 
of farmers in the Qiandao Lake Basin. 
"Qiandao Lake Water Fund" innovatively 
introduces a charitable trust and stim-
ulates the potential of environmental 
protection relying on the advantages of 
the trust system. In the design and con-
struction of the mechanism, the primary 
goal of the trust is to reduce environ-

Figure 4-12 Real View of Qiandao Lake (Source: TNC)

mental pollution and ensure economic 
bene$ts. #rough 'exible and ingenious 
$nancial design, it adds more diversi$ed 
and in'uential investment channels to 
traditional donation methods, expands 
the fundraising scope of public welfare 
and charity projects as much as possible, 
meet the needs of various charity groups, 
promotes the growth of raised funds, 
forms a virtuous circle of environmental 
protection projects themselves, guaran-
tees the openness and transparency of 
fund management and operation from 
such aspects as decision-making mech-
anisms and information disclosure, and 
realizes the ecosystem payment mode.

At present, agricultural di!use pollution 
in the Qiandao Lake Water Source Area is 

directly caused by soil erosion, improper 
use of fertilizers and pesticides among 
others, fundamentally due to the natural 
conditions of sloping farmlands which 
are prone to soil erosion and the unsus-
tainable agricultural production mode. In 
order to control di!use pollution in the 

basin and reform the agricultural pro-
duction mode, the water fund program 
adopts the protective agricultural practice 
of combining green manure mulching, 
straw covering, natural fruit dropping 
and economic interplanting. Carrying 
out pilot projects in Anyang and other 
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locations to promote the comprehensive 
demonstration of di!use pollution con-
trol in the basin featured "source reduc-
tion + process interception + end treat-
ment". In order to give full play to the 
economic value of "clear waters and green 
mountains", the "Qiandao Lake Water 
Fund" program puts forward the business 
model of "#ree Goods Agriculture". 
"#ree goods" means "good products", 
"good marketing " and "good tourism 
potential". "Good products" aims to pub-
licize the ecological methods and growth 
conditions of agricultural products in 
the process of governance as well as the 
embodiment of water source protection 
to the public. Ant Group’s blockchain 
technology can achieve seamless and 
dynamic tracing of agricultural products, 
and publicize the health concepts such as 
going green, environmental protection 
and choosing organic, so that the con-
sumers feel safe eating products and thus 
enhance market competitiveness. "Good 
marketing " means establishing a com-
plete sustainable marketing channel based 
on “good products”. Brands are built for 
high-quality crops in the Qiandao Lake 
Water Source Area through interactive 
platforms such as e-commerce lives-
treaming and online stores, helping local 
villagers expand the market and ensuring 
economic income sources. "Good tourism 
potential" means promoting the populari-
ty of local villages and striving to develop 
characteristic tourism products. Pro-
mote ecotourism and develop experience 
activities such as parent-child activities, 
music festivals, Qiandao Lake marathons, 
homestay, tea culture and so on. On the 
premise of environmental protection, the 
realization of tourist industry and service 
industry is one of the ways to guarantee the 
sustainable development of the ecosystem.

While focusing on water resource pro-
tection, the team is also devoted to R&D 
and practice of environment protection 
education courses. #e team developed 
a research course themed "ecological 
protection", attracting primary and sec-
ondary school students as well as exec-
utives from Beijing, Shanghai and other 
regions to practice and learn. "#inking 
of the Source while Drinking: Research 
and Study Route of Qiandao Lake Water 
Source Protection Program" was rated 
as "Excellent Course of Sustainable De-
velopment Education" by the Regional 
Centre of Expertise (RCE) on Education 
for Sustainable Development (ESD). 
Environmental Protection Research and 
Study Base was awarded as "Ecological 
and Environmental Protection Volunteer 
Service Base of Zhejiang A&F University" 
in 2019.

As the largest water fund program in 
China to date, the "Qiandao Lake Water 
Fund" program cooperates with Anyang 
Township to build the $rst comprehensive 
treatment demonstration base of "source 
reduction, process interception and end 
treatment" in the Qiandao Lake Basin. 
#e program has successfully integrated 
public welfare, scienti$c research, $nance 
and commerce organically and creat-
ed a platform which attracts the joint 
participation of farmers, governments, 
enterprises, NGOs and other social sub-
jects. #is project makes environmental 
governance, industrial investment and 
business cooperation work together on 
the long-term sustainable development of 
ecological water.



Gras
sla

nd

Fore
str

y

Agri
cu

ltu
re 

 W
etl

an
d

City

Cou
ntr

y

Plat
for

m&

Ini
tia

tive

Corp
ora

tio
n

Dura
tio

n

Lo
ca

tio
n

75
74

Agri
cu

ltu
re 

Results:

Hundreds of small watersheds are scat-
tered around Qiandao Lake. A%er esti-
mation, the World Bank $nally decided 
to invest in eight watersheds. In 2020, the 
ecological water conservation agriculture 
in Qiandao Lake was extended to 5,157 
mu, covering rice, tea, fruits, pecans and 
other major agricultural products in the 
typical basin through recommendation of 
farmers by government, as well as farm-
ers referrals, exceeding the Phase I goal 
of 5,000 mu. In 2024, a%er the Phase II 
construction of the water fund program, 
ecological water conservation agriculture 
is expected to extend to 75,000 mu in 
the whole Qiandao Lake Basin, which is 
equivalent to 1% of key land protection 
and can bring about 10% reduction of 
non-point source pollution in the whole 
basin.

#e project team selected Shangwu 
Stream and Wulong Stream in Jiande 
as pilot sites to explore the long-term 
mechanism. Research found governance 
of local tea planting with fertilizer on 
ground has a loss rate around 70%, with 
higher rate if the fertilizer is applied on 
slope. Excessive use of pesticides will 
aggravate the pollution of surrounding 
water 'ow, and pesticides will eventually 
enter Qiandao Lake. #erefore, the team 
started from technologies and mecha-
nisms, carrying out micro-management 
on the pilot farmland around the basin, 
uni$ed prevention and control of pests 
and diseases and uni$ed spraying of bi-
ological agents and pesticides by drones. 
As a result, the amount of pesticides is 
greatly reduced, also reducing the appli-
cation cost. At the same time, ecological 
tea gardens have brought 30%-40% of 
income increase per mu to tea growers. 
In rice planting, agricultural non-point 
source pollution prevention and control 
also achieved breakthrough. #e water 

fund project team selected paddy $elds 
with an area of about 30 mu as experi-
mental $elds and increased rice yields 
and farmers' income through ecological 
basin protection measures such as soil 
testing for formula fertilization, precise 
pesticide application, green manure 
mulching, and rice-$sh co-cultivation. 
#e construction of protective “#ree-
goods agriculture” achieved greenhouse 
gas emissions reduction through reducing 
the use of chemical fertilizers and im-
plementing optimized fertilization and 
green manure projects. According to the 
estimate of the team of the Nature Con-
servancy, the Qiandao Lake Optimized 
Fertilization Project reduces greenhouse 
gas emissions by about 39kg of carbon 
dioxide equivalent per mu, which can 
achieve an emission reduction of 197 tons 
of carbon dioxide equivalent based on 
the Phase I target of 5,000 mu and $nally 
an emission reduction of 2,950 tons of 
carbon dioxide equivalent based on the 
Phase II target of 75,000 mu; the Qiand-
ao Lake Green Manure Project reduces 
greenhouse gas emissions by about 39kg 
of carbon dioxide equivalent per mu, 
which can achieve an emission reduction 
of 235 tons of carbon dioxide equivalent 
based on the Phase I target of 5,000 mu 
and $nally achieve an emission reduction 
of 3,532 tons of carbon dioxide equivalent 
based on the Phase II target of 75,000 mu.

In addition, taking the ecological char-
acteristics of Qiandao Lake into account, 
the project team developed brands such 
as "Qiandao Clear Spring Tea" and "Qian-
dao Clear Spring Rice" and obtained the 
quali$cation to use the regional brand of 
"Qiandao Lake Tea", realizing the inno-
vation of agricultural added value and 
improving the living standards of local 
residents.
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Summary

Due to the long-term abuse of chemi-
cal fertilizers and pesticides, the soil in 
Andhra Pradesh, India has been seriously 
damaged and the frequent occurrence of 
extreme weather events makes the farm-
land very fragile. Against this backdrop, 
the FAO, together with the Government of 
Andhra Pradesh and the Indian Depart-
ment of Agriculture, actively carried out 
“Zero Budget Natural Farming” in which 
the natural growth pattern of crops is re-
spected and the use of arti$cial fertilizers 
and pesticides is avoided. #e research 
results of “zero budget farming” show 
that among all crops, the cost of biolog-
ical fertilizer and planting cost per mu 
in zero budget natural farming are both 
lower than the cost of chemical fertilizer 
in the traditional methods. “Zero Budget 
Farming” respects local knowledge, uses 
local materials, and engages communities 
and local farmers to take part in capacity 
building. It carries out training for some 
in'uential “major farmers”. “To drive more 
with one”, it drives other villagers to joint-
ly implement zero budget natural farming 

by increasing the income of major farmers 
and promotes the implementation speed 
and penetration degree of the project.

Jointly initiated by the Ministry of Agri-
culture and Rural A!airs of the PRC, the 
World Bank, and the Global Environment 
Facility, the Climate-Smart Agriculture 
Program in China was implemented in 
Huaiyuan County, Anhui Province and 
Ye County, Henan Province. Under the 
leadership of the Ministry of Agriculture 
and Rural A!airs, the project management 
o&ce established a top-down project steer-
ing committee and a project management 
team involving national, provincial and 
county representatives. #e establishment 
of top-down institutional framework and 
operation mechanism not only strength-
ens the organization and leadership of the 
project, but also provides a reliable system 
guarantee for the normal operation of the 
project and ensures the sustainable de-
velopment of the project. A%er $ve years 
of implementation, fruitful “triple-win” 
results have been achieved. 100,000 mu 
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demonstration areas have been established 
in Anhui and Henan, the main grain pro-
ducing areas. #e amount of nitrogen fer-
tilizer per unit area in the project area has 
been reduced by about 10%, the amount of 
pesticides has been reduced by more than 
15%, and the soil organic carbon content 
has increased by 10%. During $ve years of 
practice, the cumulative carbon seques-
tration and emission reduction has hit 
130,000 tons of carbon dioxide equivalent 
and the output has increased by more than 
5% annually.

Qiandao Lake is a drinking water source 
for about 10 million people in Hangzhou 
and other cities, with a fragile ecological 
environment and facing threats and chal-
lenges brought about by severe agricul-
tural non-point source pollution and cli-
mate change. In view of this, the Qiandao 
Lake Water Fund program was o&cially 
launched in 2008, initiated jointly by Alib-
aba Foundation and Min Sheng Tong Hui 
Foundation, with Wanxiang Trust as its 
trustee and the Nature Conservancy as its 
science advisor. #e water fund program 

is committed to reducing agricultural dif-
fuse pollution through scienti$c methods, 
helping the development of ecological 
industry in the basin through green con-
sumption and exploring the long-term 
governance mechanism of di!use pollu-
tion in the basin. “Qiandao Lake Water 
Fund” innovatively introduced a charity 
trust relying on the advantages of the trust 
system, so as to stimulate the potential of 
environmental protection cause, which 
added more diversi$ed and in'uential in-
vestment channels for traditional donation 
ways; in addition, realizing that the reali-
zation of ecological value is the “source” 
to ensure the sustainable development of 
ecosystem, the Qiandao Lake program is 
promoting the market competitiveness of 
agricultural products, broadening market 
channels and increasing farmers’ income 
through the business model of “three 
goods agriculture”, and striving to explore 
various ways to give full play to the eco-
nomic value of “clear waters and green 
mountains”.



Wetlands are critical in tackling cli-
mate change. With excellent carbon 
sink capacity, wetlands are import-
ant "carbon reservoirs", and "carbon 
absorbers", as well as "buffers" for 
climate change. It is known as the 
"Earth’s kidney " because of its pow-
erful function of water storage and 
purification. In addition, wetlands 
provide indispensable habitats for 
a wide variety of aquatic animals, 
amphibians, birds, and other wildlife. 
Thus, wetland conservation is of crit-
ical importance to NbS, enables syn-
ergistic responses to multiple societal 
challenges including climate change, 
biodiversity loss, water scarcity, and 
extreme weather events. According 
to the definition in the Convention on 
Wetlands of International Importance 
Especially as Waterfowl Habitat of 
1971, "Wetlands are areas of marsh, 
fen, peatland or water, whether natu-
ral or artificial, permanent or tempo-
rary, with water that is static or flow-
ing, fresh, brackish or salt, including 
areas of marine water the dept of 
which at low tide does not exceed six 
metres". In the broad sense, there 
are two categories of wetlands: nat-
ural and artificial. Natural wetlands 

WETLAND4.3

include peatlands, beaches, estuar-
ies, marshes, lakes, rivers, and salt 
marshes. Artificial wetlands mainly 
include paddy fields, water reservoirs, 
and ponds. According to statistics, 
there are 8.558 million square kilome-
ters of natural wetlands in the world, 
accounting for 6.4% of the world land 
mass.

This report focuses on the important 
role of natural wetlands in climate 
change mitigation and adaptation, 
selects four typical wetland ecosys-
tems: peatlands, coastal mudflats, 
estuarine wetlands, and mangrove 
wetlands, five wetland NbS projects 
are presented, they are designed 
and implemented in different levels 
of governing body, including state, 
cities, and regions. Including peatland 
restoration in Indonesia, ecological 
restoration of Yellow Sea wetlands in 
Yancheng, China, estuarine wetland 
city construction in Dongying, China, 
China-ASEAN mangrove conserva-
tion and restoration, and coastline 
mangrove conservation in small is-
land states.
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Background:

Indonesia has about 24 million hectares of peatlands, about 36% 
of the world's total tropical peatland area. Peatlands are a major 
ecological and climate protection barrier from Indonesia to the 
globe. Conserving and restoring peatlands plays a crucial role 
in climate change mitigation and adaptation, coupled with the 
development of a circular economy. Well-preserved peatlands 
contribute to an e!ort to protect the largest natural terrestri-
al carbon pool and maintain biodiversity and the water cycle. 
However, human activities such as agriculture development, 
logging, and peatland drainage1 are threatening these fragile 
ecosystems, and only about 25% of the peatlands in Sumatra, 
Indonesia remain in good condition.2  In 2015, a massive $re in 
Indonesia turned 2.6 million hectares of land in the archipelago 
into scorched earth. Burning emitted massive amounts of smoke, 
causing thousands of illnesses and exposing 69 million people to 
unhealthy level of pollutants. In addition, peat burning releases 

1 Unlike forests, peatlands have no mechanism to protect themselves from moisture loss to the 
atmosphere. Draining water accelerates the decomposition of the peat’s dense carbon storage 
and transforms them from firebreaks to fire propagation factors.

2 Source: WWF Forest Solutions Platform: https://www.unops.org/news-and-stories/stories/restor-
ing-indonesian-peatlands-protecting-our-planet

Case Name: 

National Peatland Restoration 
in Indonesia, "Preventive 
Measures for Improving Tropi-
cal Peatland Use" Project, 
Peatland Restoration Project 
in Sebangau National Park, 
Central Kalimantan

Source: 

Nature4Climate case study, 
The Nature Conservancy case 
report

Participants: 

Indonesian Government, 
regional governments and 
communities, international 
organizations and donors

Location: 

Indonesia

Duration: 

National Peatland Restoration 
in Indonesia (2016-2020); 
"Preventive Measures for 
Improving Tropical Peatland 
Use" Project (since 2015); 
Peatland Restoration Project 
in Sebangau National Park, 
Central Kalimantan (2004-
2033)

Peatland Conservation 
in Indonesia

Highlights:
Successful governance model: After the massive peatland fire, In-
donesia established National Peatland Restoration Agency (BRG) 
to manage and promote peatland conservation and restoration; with 
international and multi-institutional funding and support, Indonesia 
developed an online monitoring and management platform to achieve 
scientific management and enhance early warning and monitoring 
capabilities; in addition, the management trained staff in a coordinat-
ed manner so that scientific peatland conservation and restoration in 
Indonesia could be carried out in an orderly manner.
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ten times more carbon than forest $res, 
so this $re has released nearly 16 billion 
tons of carbon dioxide from peatlands in 
Kalimantan and Sumatra.1 

Overview:

#e 2015 $res brought unprecedented in-
ternational attention to protect peatlands. 
To reduce the impact of $res and protect 
the vulnerable peatland ecosystem, the 
President of Indonesia has declared a 
moratorium on drainage and conversion 
of uncultivated peatlands, established a 
special government department to im-
plement the decree and restore about 2.6 
million hectares of degraded peatlands 
in Indonesia, and developed a special 
information disclosure and monitoring 
system working with several international 
organizations to track the real-time status 
on peatlands, as well as the progress and 
impact of restoration activities. At the 
same time, the Indonesian Government 
has raised funds through multiple chan-
nels to carry out “Preventive Measures 
for Improving Tropical Peatland Use” 
Project and Peatland Restoration Project 
in Sebangau National Park, Central Kali-
mantan, turning to a proactive approach, 
enhancing the safety management of 
peatlands by strengthening the monitor-
ing and evaluation system.

Responding to the 2015 $res and protect-
ing the fragile ecosystem of peatlands, 
National Peatland Restoration Agency 
(BRG) was established in 2016 with the 

1 Source: UNEP: https://www.unenvironment.org/news-and-
stories/story/fighting-fires-indonesias-peatlands

task of restoring 2.6 million hectares of 
peatlands degraded by $re. BRG is mainly 
responsible for organizing, managing, 
planning and coordinating measures 
across sectors for peatland protection and 
restoration, including the supervision of 
the construction, operation and main-
tenance of infrastructure on privileged 
lands, encouraging the development of a 
circular economy and conducting pub-
licity and education activities (Dohong A, 
2017).

With the help of partners such as the 
World Resources Institute (WRI) Indo-
nesia, the Agency for the Assessment and 
Application of Technology (BPPT), the 
Food and Agriculture Organization of the 
United Nations (FAO), the United Na-
tions Development Programme (UNDP) 
and the United Nations O&ce for Project 
Services (UNOPS), BRG has established 
the Peatland Restoration Information 
and Monitoring System. #e system is 
an online platform tracking ongoing 
condition of peatlands and monitoring 
the progress of restoration activities and 
associated impacts. #e data displayed 
on the platform is publically-accessible, 
sourced from relevant ministries and 
agencies, containing annual peatland 
restoration plans and implementation for 
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each year since 2017, $re hotspot data 
and comparative charts, the number of 
villages involved in restoration e!orts, 
and the number of peatland restoration 
research activities. In addition, the inter-
active map on the platform helps users to 
select map layers for peatlands distribu-
tion, restoration activities distribution, 
$re hotspot locations distribution, and 
restoration-related indicators (see Figures 
4-13 and 4-14).

Water loss in peatlands is associated with 
numerous negative impacts, including 
lower water tables, reduced peat surfac-
es, CO) emissions, $res, and droughts. 
To prevent unrestrained water loss from 
peatlands, BRG has developed a peatland 
water monitoring system employing 
information technology innovations, 
monitoring in-ground water levels, and 
reporting real-time data transmitted 
by equipment measuring soil moisture, 
rainfall, air temperature and humidity, 
and wind direction and speed. As of 
December 2018, BRG had installed 142 
water level monitoring devices in seven 
priority restoration provinces, which is of 
signi$cance to prevent catastrophic forest 
and peatland $res as well as greenhouse 
gas emissions.

Figure 4-13 Example of Peatland Restoration Information and Monitoring System Peat Restoration 
Data Panel (le%)

In 2018, the Indonesian Government 
launched a two-year peatland project 
jointly with UNOPS, funded by the Nor-
wegian government, to support the In-
donesian Peatland Restoration Authority 
for developing an e&cient and integrated 
peatland restoration model, starting with 
restoration actions in seven priority prov-
inces. #e project focuses on awareness 
raising and capacity building, encourag-
ing local residents to make rational use 
of the natural resources around the peat-
lands, and develop locally produced envi-
ronmentally friendly products to provide 
economic incentives for local residents. 
#e project concentrated on strength-
ening the connection between villages 
and preventing $res through di!erent 
approaches such as capacity building and 
community prevention.

#e Indonesian Government, previously, 
has accumulated plenty of experience in 
peatland conservation and scienti$c test-
ing through international cooperation. 
For example, WWF has been working 
with local communities and governments 
on peatland restoration projects in Seban-
gau National Park since 2004. In addition, 
in 2015, UNOPS Indonesia, USAID and 
UNEP jointly launched a project enti-

Figure 4-14 Distribution of Peatlands (Green) and Distribution of Restoration Areas (red) as shown 
by the Peatland Restoration Information and Monitoring System (right)
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tled “Preventive Measures for Improving 
Tropical Peatland Use” to e!ectively 
address peatland degradation, with key 
activities including the establishment of 
a visual $re risk management system that 
can provide early warning of $res in high-
risk areas one to three months in advance 
and help improve local $re risk manage-
ment capacity. #e $re risk management 
system integrates information from 
di!erent dimensions, such as weather, 

socio-economic activities, vulnerability 
and risk assessment, El Niño phenome-
non and climate change, to generate $re 
risk prediction maps with a computerized 
system. From there, the project team 
carried out activities at various levels, 
including promoting inter-ministerial 
development of linked $re prevention 
planning, peatland restoration, etc.

Results:

#ree years since establishment, from 
2015 to 2018, BRG has restored about 
700,000 hectares of peatlands, equivalent 
to an area of one million soccer $elds. 
And it committed to restoring an addi-
tional 4.5 million soccer-$eld-equivalent 
peatlands by 2020,. #e environment has 
bene$ted signi$cantly from the morato-
rium and restoration task. In protected 
peatland areas, the forest reduction rate 
plummeted by 88% in one year, hitting a 
record low, with the potential to prevent 
5.5 to 7.8 billion tons of CO" emissions 
over 15 years.

In 2016, one year a%er the launch of the 
“Preventive Measures for Improving 
Tropical Peatland Use” project, the $re 
risk assessment system was launched, 
hundreds of government employee had 
been trained on the system, and $re 
prevention forums were established in all 
project coverage areas. Communities and 
local governments are now realizing the 
importance of $re management through 
prevention, and the shi% in management 
paradigm has allowed communities to 
take precautions and prepare in advance 
of $re season. #rough vulnerability and 
risk assessments using the platform man-

agement system (see Figure 4-14), the 
project has undertaken community-based 
peatland restoration projects in Central 
Kalimantan, such as the establishment of 
a peatland restoration project in Buntok 
covering an area of approximately 20,000 
hectares, where peatland $re control is 
carried out through a model of commu-
nity mobilization and participation. In 
addition, sustainable livelihood alterna-
tives are actively developed, for example, 
through small grants, development of 
horticulture, $sheries, and other mea-
sures to improve incomes, and guiding 
communities away from illegal logging 
and burning practices through liveli-
hood improvements so that villagers can 
become more engaged in peat restoration 
activities.

As of 2017, a total of 1,400 dams had been 
built, more than 300,000 hectares had 
been irrigated, 70 community nurseries 
had been established, and more than 
10,000 hectares of land had been revege-
tated in the most degraded areas of peat-
lands in Sebangau National Park, Central 
Kalimantan by local communities and 
governments. #e project has also estab-
lished six local community $re patrols 
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(involving upwards of 28,000 people) 
to maintain, manage and monitor the 
dams, as well as carried out reforestation 
activities. In the future, the project plans 
to build 850 additional dams, 100 com-
munity nurseries, community partner-
ships involving 30,000 local residents, 15 
community $re patrols, including joint 
law enforcement and community educa-

Links:
Nature4Climate: 
https://4fqbik2blqkb1nrebde8yxqj-wpengine.netdna-ssl.com/wp-content/uploads/2019/09/Peatland-restoration-in-Borneo-

Indonesia_Sometimes-it-takes-a-disaster.pdf

UNOPS:
https://www.unops.org/news-and-stories/stories/restoring-indonesian-peatlands-protecting-our-planet 

WWF: 
https://www.wwf.org.au/ArticleDocuments/360/pub-briefing-borneo-peat-restoration-sebangau-central-kalimantan-15jun17.

pdf 

Peatland Restoration Information and Monitoring System: 
https://en.prims.brg.go.id/platform 

tion, while watering 100,000 hectares of 
land and revegetating 19,000 hectares of 
land, with the expectation that approxi-
mately 1.5 million tons of greenhouse gas 
emissions will be prevented annually over 
the 30 years of the project.
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Case Name: 

Ecological Restoration of 
Yellow Sea Wetlands in 
Yancheng, China

Source: 

C+NbS platform

Participants: 

Yancheng, Jiangsu

Location: 

Yellow Sea Wetlands in 
Yancheng, China

Duration: 

Since 2016

Ecological Restoration of 
Yellow Sea Wetlands in 
Yancheng, China

Highlights:
Through the top-level design, the relevant policies and regulations are 
formulated and issued, research bases are set up, scientific conser-
vation approaches are experimented and analyzed, and meanwhile 
placing attention on communication and exchange with international 
agencies and foreign institutions to summarize and practice the NbS 
model of scientific wetland conservation.

Background:

Yancheng is a city in Jiangsu province in China. With an area of 
455,300 hectares, the Yellow Sea Wetlands in Yancheng, is the 
only remaining coastal wetland on the west coast of the Paci$c 
Ocean and the edge of the Asian continent that is the largest in 
size, and relatively well-preserved, it is also the largest coastal 
mud'at in China (see Figures 4-15 and 4-16). Furthermore, it 
is a declared project of the Migratory Bird Sanctuaries along the 
Coast of Yellow Sea-Bohai Gulf of China (Phase I). It’s region 
measures to be a total of 18.86 hectares, mainly covering part 
of Jiangsu Yancheng Wetland National Nature Reserve for Rare 
Birds, the whole area of Jiangsu Dafeng Elk National Nature 

Figure 4-15 Location Map of World Natural Heritage Site of Yancheng  
                     Yellow Sea Wetlands (le%)

4.4.2

Figure 4-16 Natural Landscape of World Heritage Site of Yancheng 
                     Yellow Sea Wetlands (right)
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Reserve, Yancheng Tiaozini Wetland 
Park and wetland protection areas. #e 
site is home to more than 680 vertebrate 
species, including 415 species of birds, 
26 mammals, 9 amphibians, 14 reptiles, 
216 $sh, and 165 zoobenthos, serving as a 
central node along the most endangered 
and threatened East Asian-Australian 
migratory bird route and as a resting, 
molting, and wintering ground for mil-
lions of migratory birds worldwide. It 

provides habitats for 23 internationally 
important bird species and supports the 
survival of 17 species on the IUCN Red 
List, including one critically endangered 
species: Spoon-billed Sandpiper, and $ve 
endangered species: Black-faced Spoon-
bill, Oriental White Stork, Red-crowned 
Crane, Spotted Greenshank, and Great 
Knot.

Overview:

Over the years, the Yellow Sea Wetland 
adheres the motto “from nature, to 
nature”, restoring the wetland ecosystem, 
exerting the ecological function of the 
ecosystem, and building a new model of 
harmonious coexistence between human 
and nature, wetland protection and oper-
ation of sustainable development, provid-
ing technical support for the protection 
of heritage site ecology. In policy making, 
Yancheng has promoted the establish-
ment of the Yancheng Wetland and World 
Natural Heritage Conservation and 
Management Center, and introduced the 
Regulations on the Conservation of Yellow 
Sea Wetlands in Yancheng and the #ree-
Year Action Plan for the Conservation, and 
the Management and Sustainable Develop-
ment of Yellow Sea Natural Heritage Site in 
Yancheng (2019-2021) to provide a basis 
for legal and scienti$c protection.

In terms of academic research, the Land 
Consolidation and Rehabilitation Center 
of the Ministry of Natural Resources 
approved the set-up of the “Nature-based 
Research Station for Ecological Conserva-
tion and Restoration of Yellow Sea Wet-
lands” at the Yellow Sea Wetland Institute 
in September 2020. It mainly involves the 
promotion, practice and application of 
NbS, highlighting problems such as wet-

land protection, ecological restoration, 
and control of invasive alien species (e.g., 
Spartina alterni'ora Loisel), and conduct-
ing related training activities. 

To promote the conservation, manage-
ment and sustainable development of the 
Yellow Sea Wetland World Heritage Site, 
Yancheng has established the Yellow Sea 
Wetland Institute in 2017, , strengthening 
international exchanges with and recruit-
ing a team of special experts and scholars 
renowned at home and abroad from 
relevant international organizations such 
as the IUCN, the United Nations Conven-
tion on Wetlands, and universities includ-
ing the University of Cambridge in the 
UK, the University of Queensland in Aus-
tralia and Kyungpook National University 
in South Korea. #e team has carried out 
research on coastal wetland conservation, 
migratory bird conservation, ecological 
restoration, alien species control and 
other topics, striving to build a communi-
ty of life in the mountains, waters, forests, 
farmlands, lakes and grasses.
A series of successful pilot projects in 
the ecological restoration of the Yellow 
Sea wetlands have been carried out in 
Yancheng, including:

1) Ecological Restoration Demonstration 
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Figure 4-17 Location of Chuanshui Port and the Migratory Bird Sanctuaries              
                      along the Coast of Yellow Seax-Bohai Gulf of China (Phase I) (le%)                        Figure 4-18 Chuanshui Port Master Plan (right)

Project of Coastal Wetlands in Chuanshui 
Port

Chuanshui Port is located in the heritage 
site of Migratory Bird Sanctuaries along 
the Coast of Yellow Sea-Bohai Gulf of 
China (Phase I) and the heritage bu!er 
zone, which is the second experimental 
area in the south of Jiangsu Yancheng 
Wetland National Nature Reserve for 
Rare Birds. Located in the middle of the 
entire coastal wetland ecosystem in Ji-
angsu Province, it is an important node 
along the migration path from Chong-
ming Island in Shanghai to the core area 
of Jiangsu Yancheng Wetland National 
Nature Reserve for Rare Birds, provid-
ing essential resting and feeding places 
for migratory birds. Chuanshui Port is 
adjacent to the core area of the Dongsha 
Island Heritage Site, where plovers and 
snipes mainly reside. Following the eco-
logical restoration, the area will become 
an extensive high tide habitat and feeding 
source for them. In addition, Chuanshui 
Port used to be inhabited by red-crowned 
cranes. However, there are fewer red-
crowned cranes in the southern part of 
the heritage site due to the reduction 
of natural wetlands and lack of food in 
winter. Once restored, it will become an 
important resident spot for red-crowned 

cranes in the southern part of the heritage 
site (see Figures 4-17 and 4-18).
   
In recent decades, the coastal wetland 
ecosystem in Chuanshui Port has su!ered 
serious damage caused by natural and 
human factors, such as coastal reclama-
tion, unreasonable land development, 
elevated terrain by siltation, wetland 
aridi$cation and alien species invasion, 
resulting in severe fragmentation of 
coastal wetland habitats, gradual decline 
of biodiversity, increasing fragility of 
ecosystem and continuous weakening 
of ecosystem functions; the total area of 
coastal wetlands in Chuanshui Port has 
seen decrease, accompanied by the sharp 
decrease of natural wetlands land mass. 

In the context of natural aridi$cation of 
the coastal wetlands in the heritage site 
and combined with the main protection 
objectives of nature reserves and heritage 
sites, the demonstration project of coastal 
wetland ecological restoration in Chuan-
shui Port restores the wetland ecosystem 
with NbS, gives full play to the ecological 
function of the ecosystem, provides tech-
nical support for the performance of the 
eco-conservation function in the heritage 
site so as to promote wetland conserva-
tion and sustainable development. An 
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Figure 4-19 Abandoned Aquaculture Ponds in Doulong Port

integrated model is developed for the 
comprehensive management and resto-
ration of degraded coastal wetland eco-
systems based on the creation of multiple 
types of habitats (seawater habitat, fresh-
water habitat, seawater-freshwater habi-
tat), water level regulation and multi-level 
topographic reshaping, and a model for 
the restoration of salt marsh wetlands 
(Suaeda salsa mud'ats) and seasonal 
seawater mud'ats based on the combi-
nation of coastal tidal introduction and 
regulation, ecological control of Spartina 
alterni'ora Loisel. and natural evolution 
of coastal ecosystems.

2) Ecological Restoration Program in 
Doulong Port 

Doulong Port Plot is located in the bu!er 
zone of Migratory Bird Sanctuaries along 
the Coast of Yellow Sea-Bohai Gulf of 
China (Phase I) heritage site, which 
belongs to the southern bu!er zone of 
the Yancheng conservation area within 
Dafeng District, south of Doulong Port, 
with a total area of 1,369 hectares. #e 
northern part of the plot is separated 
from the core area by a river, the western 
part is adjacent to the Dafeng Gan River, 
the southern part is an arti$cial water 
transmission channel for existing pond 
$sh breeding, and a river passes between 
the eastern part and the core area. #e 
area was formerly a high-density arti$cial 
pond $sh farming area, which was listed 
during the 2018 national marine inspec-
tion as a mandatory zone for renovation 
and restoration.

Most areas of Doulong Port Plot are aban-
doned freshwater aquaculture ponds, with 
a relatively homogeneous ecological envi-
ronment that inadequately protects mi-
gratory birds (see Figure 4-19). However, 
the area accessible to seawater at Doulong 
Port is limited because it is a!ected by 
long term mud'at evolution; the general 
water level elevation of the freshwater 
riverway is around 0m, making it di&cult 
for substantial amounts of freshwater to 
enter the project area without passing 
through the pumping station. Whereas 
regional water resources are di&cult to 
obtain naturally, the source of freshwater 
used for aquaculture relies on high water 
ditches for irrigation, so drought in the 
wetlands is particularly severe during the 
dry season. Doulong Port was/has been 
overloaded with wetland ecosystems due 
to long-term aquaculture, which leads to 
water eutrophication; following the aban-
donment of the aquaculture ponds, the 
bottom of the $sh ponds dried up due to 
lack of management, leaving it with less 
biomass, which is not conducive to bird 
foraging; a single habitat occupied by reed 
communities was formed. In this project, 
the topography transformation includes 
ecological island shaping, shallows shap-
ing, shallows revetment shaping, open 
water topography shaping, deep water 
topography shaping and embankment 
topography shaping. It takes into account 
the diversi$cation of topography to fully 
meet the needs of swimming birds and 
wading birds for habitat. #e main plant 
communities in the project area are 
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Figure 4-20 Wild Elk in Yeludang

Figure 4-21 Status of Spartina Alterni'ora Loisel Invasion in the Heritage Site

submerged plant communities, emerged 
plant communities, saline rangeland 
communities and saline shrub commu-
nities. Doulong Port Plot can be divided 
into several functional areas, such as 
lagoon salt marsh ecological restoration 
area, salt water dish-shaped lake ecologi-
cal restoration area, arboreal bird habitat 
restoration area, freshwater dish-shaped 
lake ecological restoration area, and 
bird-friendly ecological planting area. 
Under the technical aspect of NbS, the 

policy of “focusing on natural ecological 
restoration” supplemented by moder-
ate arti$cial intervention is adopted to 
create, protect, or restore pure ecosystem 
elements as much as possible, combined 
with ecosystem elements and hard engi-
neering interventions.

 3) Wildlife Habitat Conservation Pro-
gram in Yeludang

Located in the bu!er zone of Migra-

tory Bird Sanctuaries along the Coast of 
Yellow Sea-Bohai Gulf of China (Phase I), 
Yeludang is on the west coast of the South 
Yellow Sea, north of the Yangtze River, 
between the National Elk Sanctuary 
and the Red-crowned Crane Sanctuary, 
covering an area of 3,000 mu, embraced 
by two coastal strips and directly facing 
the Yellow Sea. In the nearly 50,000-mu 
primary ecological environment of tidal 
'at and wilderness, there are no towns 
or villages, no lights at night. But every 
night there are herds of pure wild elk, and 
other small beasts such as river muntjac, 
and $re'ies everywhere in summer. Since 

2009, Yancheng Dafeng District Govern-
ment and NGOs have initiated campaigns 
to protect Yeludang, specializing in scien-
ti$c research, culture, and nature conser-
vation. At the same time, a coastal wild 
plant germplasm bank was jointly built 
with Jiangsu Provincial Key Laboratory of 
Coastal Wetland Bioresources & Environ-
mental Protection (JLCBE), which now 
possesses nearly 300 specimens and seeds 
of the only surviving wild plants of 485 
species in the coastal area and carries out 
solid groundwork for the conservation of 
wild plants in the coastal area (see Figure 
4-20).
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4) Prevention of Spartina Alterni'ora 
Loisel. Invasion

Introduced to China in the 1980s, Sparti-
na alterni'ora Loisel. (commonly known 
as smooth cordgrass) has been spreading 
rapidly in the Chinese coastal belt, posing 
a threat to the biodiversity of most coastal 
mud'at wetlands due to its well-devel-
oped root system and dispersal ability. It 
is one of the main reasons for the deg-
radation of Yancheng coastal wetlands 

(see Figure 4-21). Seeking a “Yancheng 
solution” to the prevention and treat-
ment of Spartina alterni'ora Loisel., the 
government has carried out Spartina 
alterni'ora Loisel. controlling treatment 
in the Yellow Sea wetlands with a view to 
strengthen the containment of the grass, 
accelerate the protection and restoration 
of the coastal zone ecosystem, and pro-
vide experience and suggestions for the 
control of Spartina alterni'ora Loisel. on 
a larger scale in China.

Results:

Taking biodiversity protection as an 
example, Jiangsu Yancheng Wetland 
National Nature Reserve for Rare Birds 
has enlarged the bu!er zone to return 
$shery to wetland, having retired nearly 
100,000 mu of $sh ponds to expand the 
living space for birds. #e elk reserve 
has taken measures such as internal 
regulation, silage supplementation, grid 
management, seine rotation, water system 
renovation and vegetation restoration to 
scienti$cally regulate and manage the elk 
population as well as to e!ectively restore 
and improve the habitat of the elk. Ac-
cording to the recorded data, the number 
and species of birds in Yellow Sea wet-
lands have increased in recent years; there 
are 5,681 elk, accounting for more than 
60% of the world total, including 1,820 
wild elk. 
On July 5, 2019, Yellow Sea wetlands in 
Yancheng, as the representative of Migra-
tory Bird Sanctuaries along the Coast of 
Yellow Sea-Bohai Gulf of China (Phase I), 
was inscribed on the World Heritage List 
at the 43rd session of the World Heritage 
Committee, becoming the $rst intertidal 

wetland world heritage site in China and 
the second in the world, which $lled the 
blank that there is no coastal wetland type 
world natural heritage site in China. 
Yancheng City has divided its 2035 urban 
planning into three stages. In the $rst 
stage, by 2021, Yancheng will become 
an international wetland city, the Yellow 
Sea wetland heritage sites will be fully 
protected, a migratory bird migration 
route city alliance will be established 
with Yancheng City as the core, and a 
preliminary framework for cooperation 
will be formed around the Yellow Sea 
eco-economic circle. In the second stage, 
by 2025, the wetland heritage sites will 
be scienti$cally protected, inherited in a 
living way and reasonably utilized, and 
the cooperation framework of the Yellow 
Sea ecological and economic circle will 
become a platform for mutual bene$t and 
trust between regions. In the third stage, 
by 2035, Yancheng will have achieved 
signi$cant results in urban construction, 
presenting a beautiful picture of harmoni-
ous coexistence between man and nature.
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Case Name: 

Dongying Wetland City Con-
struction Project

Source: 

C+NbS platform

Participants: 

Dongying Municipal Govern-
ment

Location: 

Dongying, Shandong Prov-
ince, China

Duration:

Since 1983 (founding of the 
city)

Dongying Wetland City 
Construction in China

Highlights:
Actively mobilize all kinds of social conditions, adhere to the guidance 
of planning, and improve the system. Social mobilization is widely 
carried out, and all citizens are involved in wetland protection through 
various activities such as “wetland school” construction and educa-
tional activities.

Background:

#e Yellow River Delta wetland,  located on the Bohai Sea in 
the northeast of Shandong Province, is not only a rare estuarine 
wetland ecosystem in the world, but also the broadest, most 
complete and youngest wetland ecosystem in the warm temper-
ate zone in the world. Dongying is the central city of the Yellow 
River Delta. #anks to both rivers and seas, it is rich in wetland 
resources, with a total area of 458,100 hectares and a wetland 
rate of 41.58%. Under such natural conditions, Dongying was 
positioned as a “wetland city” at the beginning of its establish-
ment, and devoted itself to giving full play to the advantages of 

Figure 4-22 Aerial View of Dongying
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wetland resources in urban construction.

Due to the limitation of topography and 
urban infrastructure pipelines, there 
is prominent waterlogging problem in 
Dongying, with manifested wetland water 
shortage and degradation: On the one 
hand, the Yellow River Delta is a typi-
cal alluvial plain, as a city built on the 
Yellow River Delta, the overall terrain of 
Dongying is 'at, coupled with the rela-
tively single drainage channel, concen-

trated rainfall in the 'ood season, serious 
seawater jacking and high groundwater 
level, leading to the fact that the city is 
prone to waterlogging problems. On the 
other hand, the wetland water in Dongy-
ing mainly depends on the Yellow River 
water. In recent years, due to the reduced 
runo! of the Yellow River and the uneven 
rainfall, the rain and 'ood resources have 
not been e!ectively utilized, resulting in 
the water shortage and degradation of the 
wetlands in Dongying.

Overview:

In order to solve urban waterlogging and 
e!ectively cope with the water shortage 
and climate change, Dongying explores 
the balanced scheme for wetland pro-
tection and urban development, mainly 
taking the following measures.

1) Adhere to the guidance of planning 
and improve institutional systems. #e 
Overall Plan for Wetland Protection and 
Restoration in Dongying (2018-2025) was 
compiled, the task target of wetland pro-
tection was established, and the wetland 
protection system was improved. #e 
“Implementation Opinions on Strength-
ening Planning and Leading to Improve 
Urban Quality” was issued, which insisted 
on taking water as the vein, taking green 
as the clothing, and taking wetlands as 
the features, highlighting the ecological 
structure of the central city wetland with 
“two belts, three rivers, $ve patches, and 
multiple points”, demonstrating the urban 
characteristics of “the wetlands are in 
the city and the city is in the wetlands”, 
and greatly improving urban quality. 
#e compilation of the Master Plan for 
Dongying Land Space (2019-2035) was 

launched, promoting the “integration of 
multiple plans”, scienti$cally delimiting 
“three districts and three lines”, and ratio-
nally lays out ecological, agricultural and 
urban space. Regulations on Shandong 
Yellow River Delta National Nature Re-
serve, Regulations on Wetland Protection 
in Dongying, and Regulations on Wet-
land City Construction in Dongying were 
promulgated. To implement the respon-
sibility of wetland protection, Dongying 
issued the Implementing Opinions on the 
Overall Establishment of Forest Wetland 
O$cer, with a total of 2,261 forest wetland 
o&cers, including 5 at the city level, 32 at 
the county level, 122 at the township level 
and 2,102 at the village level.

2) Construct national parks and building 
protection systems. Recently, in order to 
promote the construction of the Yellow 
River Estuary National Park, Dongying 
has set up a “special team for promoting 
the national park construction” to inte-
grate eight existing nature reserves in the 
Yellow River Estuary region as a national 
park, covering an area of 3,554.11 square 
kilometers. #e Plan for the Establish-
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Figure 4-23 Dongying Wetland School

ment of the Yellow River Estuary National 
Park, the Investigation and Evaluation 
Report on the Background Resources of the 
Yellow River Estuary National Park, the 
Social Impact Assessment Report on the 
Establishment of the Yellow River Estuary 
National Park, and the Comprehensive 
Research and Compliance Determination 
Report of the Yellow River Estuary Na-
tional Park, were compiled, making every 
e!ort to promote the construction of the 
national park. Six water source reserves, 
one national urban wetland park, one 
national wetland park, four provincial 
forest parks, nine provincial wetland 
parks, one provincial scenic spot and 39 
wetland protection areas have been estab-
lished throughout the city. #e city has 
built a wetland protection system with the 
national park as the main body, and ini-
tially established an ecological protection 

framework system taking into account 
both land and sea.

3) Enhance the storage and detention 
capacity and build a city without water-
logging. In order to improve the capacity 
of 'ood storage and detention, Dongying 
issued the Special Planning of Sponge City 
in the Central City of Dongying (2016-
2030) and the Urban Planning and Design 
Plan for the No-Waterlogging Central City 
of Dongying, constructed the ecosystem 
with “large water surface, large green 
space, large wetland, and large space”; 
delimited the urban blue line and green 
line to protect the water system and 
green space, and implemented a series of 
engineering construction, such as water 
accumulation point reconstruction, water 
system penetration, 'ood storage and 
detention, pumping station improvement, 
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pipe network improvement, emergency 
drainage in communities with serious 
waterlogging, rainwater entering the 
river nearby for communities along the 
river, etc., to enhance the 'ood control 
and drainage capacity of the central city. 
During project construction, Dongying, 
led by the government, pays attention to 
attracting social capital to participate in 
wetland city construction, encourages 
market participants to participate in di-
versi$ed operation of wetland city con-
struction, and maintains operation with 
commercial income.

4) Strengthen environmental protection 
publicity and education and enhance eco-
logical awareness. In recent years, Dongy-

ing City has widely carried out the con-
struction activities of “wetland school” 
on the basis of ecological education bases 
such as “Yellow River Estuary Wetland 
Museum” and “Yellow River Delta Bird 
Museum”. #rough educational activities 
designed by the city government, both 
children and parents are enabled to par-
ticipate in the protection of wetlands. For 
this reason, Dongying compiled the wet-
land ecosystem moral education textbook 
Beautiful Hometown: Yellow River Estuary 
and set up a lecturer group for ecosystem 
moral education to teach courses such as 
Notes on Nature and Letting Swallows Live 
in My House deeply loved by students and 
parents, and “Wetland School” is boom-
ing (Figure 4-23).

Results:

A%er years of e!orts, Dongying has sig-
ni$cantly increased its wetland coverage, 
created huge economic value by providing 
material products such as water supply, 
aquatic products and raw materials, and 
e!ectively alleviated urban waterlogging 
through drainage system connection and 
'ood storage and detention projects, in-
cluding:

1) Improve the rate of wetland protection 
and give full play to the ecological function 
of wetlands. Dongying has a total wetland 
area of 458,100 hectares, with a wetland 
rate of 41.58%, a wetland protection area 
of 257,000 hectares, and a wetland protec-
tion rate of 56.1%. #e value of material 
products provided through water supply, 
aquatic products and raw materials reaches 
10.224 billion Yuan, the value of tourism 
and leisure is 2.486 billion Yuan, and the 

cultural and scienti$c value is 141 million 
yuan. #e indirect ecological value of 
atmospheric regulation, 'ood regulation 
and storage, water quality puri$cation, 
wave dissipation and revetment, biodiver-
sity and so on reaches 1.325 billion Yuan 
(see Table 4-5).1 

2) Solve waterlogging and improve the 
ecological environment. #rough the 
construction of water system connection 
and 'ood storage and detention projects, 
the problem of urban waterlogging has 
been e!ectively alleviated, and the forti-
$cation criterion of waterlogging in the 
central city has been changed from “once 
in 10 years” to “once in 50 years”. At the 
same time, it also makes e!ective use of 
rain and 'ood resources to ensure the 

1 Data source: Dongying Municipal Government project “Value 
Evaluation and Research on Protection Countermeasures 
of Wetland Ecosystem Services in Dongying, Shandong 
Province”
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;(1%#-&$0>)-0?"47-0@0A'$%+(0?"47-/%#-&$0>)-0?"47-
B"$-#%"40'#+17&$)

Tourism 
and Leisure

Culture and 
Scienti$c 
Research

Atmospheric 
Regulation

Flood 
Regulation 
and Storage

Water 
Quality 

Puri$cation

Wave 
Dissipation 

and 
Revetment

C"$-#0
27''45

8D7"$%&0
!#+17&$)

Raw 
Materials

EFGH EIFEJ KLFML MGFNJ HFGH OFMI MFLO OFNG OFML IFHE HGHFLJ

Table 4-5 Evaluation Results of Dongying Wetland Ecosystem Service Value (in billion CNY) in 2015

ecological water demand of urban wet-
lands. In addition, the ecological envi-
ronment in the region has been improved 
and the biodiversity has been enhanced, 
and the number of bird species in the 
urban area has increased from less than 
100 species at the beginning of the estab-
lishment of the city to 206 species.

3) Enhance the awareness of protection 
and guard the wetland city. At present, 
more than 40 primary and secondary 
schools in the city have joined the na-
tional or Dongying “Wetland School” 
network. #ere are one “Internation-
al Ecological School”, three “National 
Demonstration Schools of Ecologi-
cal Moral Education for Minors”, 19 
“Demonstration Schools of Ecological 
Moral Education for Minors in Dongy-
ing”, $ve “China Wetland Schools”, and 
seven “Dongying Wetland Schools”. It 

has achieved the e!ect of “educating a 
student, driving a family, a!ecting the 
whole society”, and making the ecological 
consciousness deeply rooted in the hearts 
of the people.

#e success of wetland city construction 
in Dongying is inseparable from the 
systematic and scienti$c planning and 
management of the government. #e 
government rationally laid out ecological 
space, agricultural space and urban space, 
and implemented a series of projects 
such as water accumulation point recon-
struction, water system connection, 'ood 
storage and detention according to local 
conditions, which not only solved the 
problem of urban waterlogging, but also 
e!ectively responded to social challenges 
such as lack of water resources and cli-
mate change.

Total

Biodiversity
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Case Name: 

China-ASEAN Mangrove 
Conservation and Restoration 
Project

Source: 

C+NbS platform

Participants: 

Global Environment Institute, 
local NGOs in Myanmar, 
community of the project site, 
etc.

Location:

Myanmar, and Zhanjiang, 
Guangdong Province, China

Duration: 

Since 2017�

China-ASEAN 
Mangrove Conservation and 
Restoration

Highlights
Select the innovative governance model of "community agreement", 
and through the form of protection agreement, stipulate the rights, 
responsibilities and interests of different stakeholders, such as gov-
ernment, farmers and herdsmen, NGOs and so on. Help local villages 
build roads, install street lights, improve the traffic environment, share 
the fruits of mangrove conservation with villagers, make indigenous 
people become "allies" in the common protection of mangroves, re-
duce the conflict between conservation and community development, 
and promote the synergic governance of the ecological environment 
with the participation of the government, civil society and enterprises.

Background:

#ere are more than 4.25 million hectares of mangroves along 
the coast of China-ASEAN countries, accounting for 35% of 
the world’s mangroves, which is the region with the richest 

Figure 4-24 Map of the Coral Triangle (Source: WWF)

弪㖑

4.4.4

Sinc
e 

Mya
nm

ar,
 an

d Z
ha

n-

jian
g, 

Gua
ng

do
ng

 

Prov
inc

e, 
Chin

a

 20
17



98

mangrove biodiversity in the world. 
Most ASEAN members have long coast-
lines, forming coasts with a total length 
of 173,000 kilometers. At the same 
time, with the most important marine 
$sh spawning sites in the Asia-Paci$c 
region—the marine Amazon and the 
famous “Coral Triangle” (Figure 4-24), 
the China-ASEAN region has become the 
region with the richest coastal and marine 
biodiversity on the Earth. If the trend of 

mangrove disappearance and degradation 
fails to be reversed, almost all mangroves 
that are not properly protected will disap-
pear a%er a hundred years. In the entire 
China-ASEAN region, with the exception 
of China, which has bene$ted from man-
grove planting and restoration projects 
and increased the area of mangrove, 
mangroves in other ASEAN countries are 
decreasing at a rate of 0.25% to 20% per 
year.

Overview:

Since 2016, the Global Environmental 
Institute has been exploring community 
independent participation in mangrove 
protection in China and ASEAN man-
grove countries through the model of 
community agreement protection mech-
anism, so as to $nd a balance between 
protection and development. #is model 
can not only achieve the e!ective pro-
tection of mangrove ecosystem, but also 
enable the community to continue to 
enjoy the well-being brought by nature in 
the process of participating in the protec-
tion. #e Global Environmental Institute 
introduces the community agreement 
protection mechanism from abroad. Its 
concept refers to: in an area in need of 
protection, in the form of an agreement 
signed by two or several interested parties 
(governments, enterprises, local commu-
nities or individuals, etc.), the rights of 
protection and limited development are 
given to di!erent stakeholders to solve 
the problem of con'icts of economic 
interests obtained from nature between 
protectors and residents and to alleviate 
the contradiction between resource ex-
ploitation, environmental protection and 
the interests of residents. Besides, due to 

the participation of the local community, 
it has increased the community residents’ 
love and attention to their own land, 
changed the role of the government as a 
single protector in the past, and formed a 
new biodiversity conservation model.

Along Myanmar’s Bay of Bengal, there 
are mangroves stretching for 2,000 kilo-
meters of coastline. In addition to being 
resistant to 'oods and storms, mangrove 
ecosystems also provide important hab-
itats for many wild animals and $sh. For 
the local people, mangroves also provide 
them with everything they need, includ-
ing food, wood, $rewood and building 
materials. In recent years, however, the 
area of mangroves in Myanmar has been 
shrinking rapidly—from 659,039 hectares 
to 462,963 hectares, a decrease of nearly 
1/3 from 1980 to 2015, mainly due to 
people’s production, living and economic 
development. For example, pond farming, 
rice cultivation, palm oil production and 
$rewood deforestation all pose a threat to 
mangroves.

Since 2016, the Global Environmental 
Institute has been working with seven 
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Figure 4-25 Community Protected Areas in PyinBuNge and Kanti on the left, 
and Cultivated Mangrove Seedlings on the right. (Source: GEI)

Figure 4-26 Mangrove Landscape in Zhanjiang Mangrove National Nature Reserve 
(Source: GEI)

communities in Myanmar to protect 
mangrove ecosystems through a commu-
nity agreement protection mechanism 
model. #rough cooperation with the 
local government, the communities and 
local NGOs in Myanmar, the local com-
munities have been promoted to sign a 
$ve-year protection agreement on the re-
sponsibilities and actions of all parties to 

protect the mangroves around the com-
munity, and successively through publici-
ty and training, daily patrol, cultivation of 
mangrove seedlings, distribution of clean 
energy equipment, species survey, etc. to 
enhance communities’ protection aware-
ness of mangroves and promote commu-
nities’ independent conservation actions 
(Figure 4-25).
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Zhanjiang Mangrove National Nature 
Reserve occupies more than 33% of the 
mangroves in China, and distributes the 
mangroves with the largest contiguous 
area in China, guarding the production 
and living safety of eight million coastal 
residents. Along with population growth 
and community development, problems 
such as production and living reclama-
tion, pond $sh farming, land occupation 
for urbanization, sewage and garbage are 
the main pressures faced by mangrove 
protection in Leizhou Peninsula. #e 
reserve is divided into 68 subdivisions 
scattered around the entire Leizhou Pen-
insula (see Figure 4-26).

In Zhanjiang, Guangdong Province, the 
Global Environmental Institute cooper-
ated with Zhanjiang Mangrove National 
Nature Reserve to explore how the com-
munity can e!ectively participate in the 
countermeasure research of mangrove 
protection to tackle di!erent problems. 
Based on interviews with stakeholders, 
literature collection and site survey, the 
Global Environmental Institute has ana-
lyzed the main problems faced by man-
grove protection in Leizhou Peninsula, 
and found that the following problems 
generally exist in the protected areas: 
1) in some areas, as there is no place to 
dispose of garbage in nearby communi-
ties, garbage or waste is directly dumped 
into mangroves, posing a direct threat to 

the health of mangrove ecosystems; 2) 
with the demand of local development, 
relying on mangroves to carry out leisure 
tourism will also bring risks to mangrove 
protection. For example, Gaoqiao is the 
largest and most complete mangrove area 
in Leizhou Peninsula, and the mangrove 
landscape here is the most spectacular in 
Leizhou Peninsula, so the spontaneous 
tourism in this area is also the most, 
which brings great pressure to mangrove 
protection and local government man-
agement. How to balance the needs of 
the communities to bene$t from tourism 
development, and actively mobilize the 
communities to participate in protec-
tion actions, so as to realize community 
co-management will become the key to 
solve the problem.

For this reason, the project introduces 
the model of community agreement 
protection to demonstrate and solve the 
con'ict between community sustainable 
development and mangrove protection. 
A mangrove protection scheme based 
on community cooperation is proposed 
to reduce the impact of garbage on 
mangrove ecosystem and the impact of 
disorderly tourism on mangrove ecology, 
which provides a research basis for the 
implementation of typical mangrove pro-
tection in China. #e details are shown in 
Figure 4-27.

 

Results:

Since the launch of the project in 2016, 
mangrove conservation actions in the 
China-ASEAN region have achieved 
fruitful results, including:

1) Community pilot research. #e re-
gional mangrove protection has achieved 
good results. Two pilot projects have been 

set up in Myanmar and China to carry 
out feasibility studies on community 
participation in mangrove conservation, 
which has not only achieved the goal of 
regional mangrove conservation, but also 
improved the practical bene$ts of resi-
dents. In Myanmar, for example, through 
the e!orts of all parties, more than 5,000 
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Figure 4-27 Pilot Study on Community Agreement Protection Model (Source: GEI)

etc. At the same time, the manual will be 
submitted to the Restoration Department 
of the Ministry of Natural Resources and 
translated into English to support future 
restoration work.

3) Actively participate in the international 
cooperation activities of the mangrove 
alliance. #e Global Environmental 
Institute has also cooperated with “Global 
Climate Action Initiative” to promote 
mangrove conservation exchanges be-
tween China and ASEAN, including the 
“Mangrove Conservation-Nature-based 
Climate Solutions Roundtable” held in 
#ailand in August 2019, and the o&-
cial side event entitled “NbS: Mangrove 
Conservation and Zero-Deforestation 
Agricultural Production as Cases” at the 
UN Climate Change Conference COP 
25 in December 2019. All parties jointly 
explored how mangrove conservation can 
better contribute to ecosystem protection 
and climate change mitigation and adap-
tation under the NbS framework.

people and 893 households have bene$t-
ed from participating in the project, and 
a total community fund of USD$4,000 
has been established. A%er the end of 
the second phase of the project, the aver-
age income of the community fund per 
household increased by 17%. In terms of 
conservation bene$ts, a 2,000-acre com-
munity protected area has been estab-
lished. According to the survey, there are 
28 local mangrove species, including two 
endangered species, and a total of 37,000 
mangrove seedlings have been cultivated.

2) Cooperative development of man-
grove ecosystem restoration guidelines. 
Form a set of comprehensive, detailed 
and professional mangrove restoration 
guidelines from the aspects of restoration 
objectives, principles, subject selection, 
species selection, seedling cultivation, 
seedling transportation and preservation, 
planting, returning ponds to forests, tidal 
'at a!orestation, restoration of degraded 
mangroves, monitoring and evaluation, 

Global Environmental Institute: 
http://www.geichina.org/wp-content/uploads/2020/07/2019-Annual-Report_CN.pdf

China-ASEAN Environmental Information Sharing Platform:
 http://www.caeisp.org.cn/zh-hans

Links: Sinc
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Case Name: 

Ocean Opportunities & Small 
Island States (SOS-IS)

Source: 

UN NbS case platform

Participants: 

World Team, and local gov-
ernments and communities in 
Samoa and Fiji

Location: 

Samoa and Fiji

Duration: 

Since 2017

Ocean Conservation in Small 
Island States in South Pacific

Highlights:
The project provides Small Island States with funding for ocean con-
servation through uniting nations and local governments, indigenous 
villages, international organizations, multinational corporations, ac-
ademics and think tanks. At the same time, the project actively ex-
plores the ecosystem payment projects including the development of 
ecological tourism, mangrove protection, community education and 
other various activities, so as to try to gradually establish a virtuous 
circle model to deal with climate change, improve the quality of ocean 
ecological environment, and promote employment and economic de-
velopment.

Background:

Because of their geographical location and capacity for econom-
ic development, Small Island States are fragile and most vulner-
able to the immediate threat of climate change. #e Independent 
State of Samoa is an island country consisting of two main 
islands Upolu and Savai’i, and eight nearby islands. Its land area 
is 2,934 square kilometers and marine exclusive economic zone 
is 120,000 square kilometers. Most of its territory is covered by 
jungles with a tropical rainforest climate. #e Republic of Fiji 
is located in the center of the Southwest Paci$c. Its land area is 
18,333 square kilometers and maritime exclusive economic zone 
is 1.29 million square kilometers. Fiji is made up of 332 islands, 
30 percent of which are inhabited. It has a tropical maritime 
climate and su!ers from hurricanes throughout the year.

Overview:

“Ocean Opportunities & Small Island States (SOS-IS)” project of 
the World Team aims to build a network of cooperation between 
countries, research institutes, businesses and international orga-
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Figure 4-28 SOS-IS Mangrove Conservation (Source: World Team o$cial website)

nizations to provide technology, $nance 
and other resources for the sustainable 
development of Small Island States. #e 
project has cooperated and built a net-
work with a range of sectors, including 
UNESCO, 100% Renewable Energy 
(RE100), the Governments of Samoa and 
Fiji and relevant energy companies. #is 
will provide an all-around funds and 
services for ecotourism, mangrove res-
toration and ocean conservation in both 
countries.

#e SOS-IS project is dedicated to active-
ly implementing sustainable development 
models for eco-friendly ocean states in 
di!erent $elds. It develops a series of 
solutions through a “point to area” model 
that can help oceans and islands achieve 
the sustainable transformation by creating 
jobs, enabling technology transfer, and 
launching new and alternative manage-
ment systems. #e World Team plans to 
use the most advanced technologies and 
programs to protect the ocean environ-
ment through ocean restoration projects 
or animal protection projects such as 
coral cultivation, eel grass cultivation, 
and turtle conservation. Among them, 
mangrove restoration is a key component 
of the World Team e!ort to solve the 
climate crisis. #e SOS-IS project plans to 
build a series of actions mixing mangrove 
protection, natural education, ecological 

monitoring and ecotourism, and at the 
same time also plans to unite network 
partners to carry out the local ocean 
capacity building activities. It can help 
people to know and care about the ocean 
from every drop of water to the ocean 
ecosystem level. So, it can give people a 
$rst-hand experience of how new tech-
nologies and ideas can be used to develop 
and utilize the ocean resources.
 
In addition to mangrove conservation, 
this project also aims to build capacity for 
Small Island States in energy transition 
and environmental renovation, such as 
achieving energy independence through 
renewable energy micro grid systems, 
building clean water and electricity sys-
tems and developing sustainable trans-
portation systems, using new renewable 
energy sources, such as tidal and hydro-
gen energies to build energy systems in 
conservation area, pilot hydrogen-pow-
ered homes, building vacuum toilets, 
carrying out the activity of using plastic 
limitedly, cleaning up the ocean plastics, 
etc.

As for the governance model, the World 
Team establishes regional event bases by 
connecting stakeholders, and works with 
international volunteers to maintain the 
ongoing operation of this project. In addi-
tion, the governance model of the project 
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re'ects the needs of di!erent stakeholders 
and is consist of the board of directors 
and two representatives from all partners. 
It has an executive committee (consist-
ing of the board of directors and major 

organizations) and an academic advisory 
committee. #ere is also an annual stake-
holder conference attended by representa-
tives from governments, project teams, as 
well as research institutes, companies and 
investment banks involved in new energy 
solutions.

Results:

#e SOS-IS project aims to develop 
locally-tailored sustainable development 
programs through capacity-building in 
Small Island States. Taking Samoa for 
example, in 2019, the World Team togeth-
er with its partners planted more than 25 
acres of nearly 1,000 trees and cleared six 
beaches in the Aleipata Islands with the 
help of Samoa’s Department of Natural 
Resources, which provided habitats for 
local species like snakes and lizards. #ese 
e!ectively protect coastal communities 
and ecosystems from 'ooding, and enable 
them to play a role in purifying water and 
providing carbon sinks. In addition, the 
community can obtain a stable income 
through the project, which will boost the 
local economy. Compared to other ocean 
restoration e!orts, mangrove restoration 
is more cost-e!ective because of the 
greater carbon sequestration in man-
groves.

An ecotourism project based on a man-
grove park can e!ectively boost the local 
economy. Combined with the local cir-
cular economy and renewable energy 
solutions, the project provides a quality 
infrastructure guarantee for Small Island 
States. It can promote the tourism indus-
try and show the world indigenous cul-
tures and build sustainable island marine 
ecosystems at the same time. In Fiji, for 
example, tourism directly contributed 

about USD$1 billion to GDP in 2019. 
Its GDP has grown by 7.43% annually 
since the start of the Word Team project 
in 2017, and its annual unemployment 
rate has dropped from 4.32% in 2016 to 
4.10%. #erefore, tourism is an import-
ant source of income for Small Island 
States as well as the economic lifeline 
of the country. So, the development of 
ecotourism can provide a large number 
of job opportunities, thus the coordinated 
development of ecological protection, 
social progress and economic growth can 
be possible.

#e SOS-IS project is also actively ex-
ploring its broader impact at the global 
level in legal system, technology and 
other areas, such as a!ecting the laws 
of the sea at the United Nations level 
through expert groups. During the imple-
mentation of the project, the network of 
ecological observation station provides a 
large amount of local data on biological 
conservation. With the promotion of the 
project, wastewater treatment technology, 
which converts local waste into energy, 
has revolutionized local water treatment 
mode. #e project has also established a 
number of small-scale integrated systems 
to provide sustainable solutions, demon-
strating the interaction and synergy of 
culture, education, transportation, agri-
culture, energy, policy, and legal equality.

World Team’s official website: 
https://worldteamnow.org/blogs/sos-is/

United Nations Ocean Conference: 
https://oceanconference.un.org/commitments/?id=21714

Links:
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Summary

Peatlands are one of the most important 
carbon sinks. Although peatlands account 
for only 3% of the Earth’s land area glob-
ally, they store a third of the terrestrial 
carbon, and twice as much as global for-
ests. #e 2015 $res in Indonesia brought 
the unprecedented international attention 
to the protection of peatlands. To reduce 
the impact of $res and protect this frag-
ile ecosystem, Indonesia’s President an-
nounced a moratorium on the drainage 
and conversion of virgin peatland, and 
set up a government department to en-
force regulations and restore 2.6 million 
hectares of degraded peatland in Indone-
sia. Indonesia, working with a number of 
international agencies, developed a ded-
icated information disclosure and mon-
itoring system to track the current status 
of peatlands and monitor the progress 
and impact of restoration activities. At the 
same time, the Indonesian Government 
has raised funds through multiple chan-
nels to carry out the project “Preventive 
Measures for Improving Tropical Peatland 
Use” and the Peatland Restoration Project 
in Sebangau National Park in Central Ka-
limantan, turned passiveness into active-
ness and improved peatland safety man-
agement by strengthening monitoring and 
evaluation systems.

Coastal mud'at refers to the littoral zone 
between the high tide and low tide of the 
coastal spring tide, which is called “inter-
tidal zone” in geomorphology. #e Yellow 
Sea wetlands in Yancheng City, China is 
the largest coastal mud'ats in China. It 
was successfully listed on the World Her-
itage List at the 43rd session of the World 
Heritage Committee in 2019, making it 

the $rst intertidal wetland world heritage 
site in China and the second in the world. 
In addition to the ecological functions of 
water conservation, water puri$cation, 
carbon absorption and storage, the Yellow 
Sea wetlands in Yancheng City are rich in 
biodiversity resources, and boast 14 spe-
cies under $rst class national protection 
such as red-crowned cranes, white-headed 
cranes, elks, Chinese sturgeons and white 
sturgeons. #e Yellow Sea wetlands are 
also the world’s largest wintering ground 
for red-crowned cranes and the world’s 
largest gene pool for elks, which is of great 
tourism value. Over the years, Yancheng 
has provided a local excellent case example 
of wetland ecological restoration in China 
echoing with the international communi-
ty by strengthening policies, supporting 
scienti$c research and trying a top-down 
model.

#e Yellow River Delta wetland is a rare es-
tuary wetland ecosystem in the world. It is 
the most widely preserved, the most per-
fect and the youngest wetland ecosystem 
in the warm temperate zone in the world, 
which is located on the shore of Bohai Sea 
in the northeast of Shandong Province. 
Dongying City in Shandong Province is 
the central city of the Yellow River Delta. 
It is rich in wetland resources, and the 
wetland rate reaches 41.58%. However, 
restricted by topography and urban basic 
pipelines, the urban waterlogging prob-
lem in Dongying City is prominent, and 
the phenomenon of wetland water short-
age and degradation has appeared. A%er 
years of e!ort, Dongying has signi$cantly 
increased the rate of wetlands in the city. It 
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creates huge economic value by providing 
material products such as water resourc-
es, aquatic products and raw materials, 
and e!ectively alleviates the problem of 
urban waterlogging through the connec-
tion of water system and the construction 
of 'ood storage and detention projects. 
#e success of Dongying Wetland City 
Construction Project cannot be separated 
from the government’s systematic and sci-
enti$c plans and management, as well as 
the reasonable layout of ecological space, 
agricultural space and urban space. In 
addition, the government has also imple-
mented a series of construction projects 
in accordance with local conditions, such 
as the reconstruction of water accumula-
tion points, connection of water systems, 
and 'ood storage and detention. #ese 
measures can not only solve the problem 
of urban waterlogging, but also e!ectively 
deal with social challenges such as water 
shortage and climate change.

Mangroves are known as “coastal guard-
ians” because their dense root systems 
help improve surface roughness, increase 
frictional resistance, slow down the 'ow 
of water and encourage the deposition of 
sediment, and thus reduce coastal erosion. 
Complex mangrove root systems also $lter 
out nitrates, phosphates and other pollut-
ants from water, improving water quality 
into estuaries and ocean environments. 
Mangroves are also an important carbon 
sink, which captures large amounts of 
carbon dioxide and other greenhouse 
gases from the atmosphere and store them 
for thousands of years in carbon-rich wa-
terlogged soil. #e carbon, which is stored 

underwater in coastal ecosystems such as 
mangroves, seagrass beds and salt marsh-
es, is known as “blue carbon”. Ocean is the 
largest and most active carbon pool on 
the Earth, with a capacity about 50 times 
that of the atmospheric carbon pool and 
20 times that of the terrestrial carbon 
pool. Yet the global blue carbon sink is 
in sharp decline. Since the 1940s, coastal 
eutrophication, land reclamation, coast-
al engineering and coastal urbanization 
have eliminated most of the blue carbon 
from the Earth. About 1/3 of the world’s 
seagrass area has disappeared, 25% of the 
salt marsh area has ceased to exist, and 
35% of the mangrove area has been de-
stroyed with the disappearance rate about 
1%-3% per year (Nellemann et al., 2009). 
As the global attention to biodiversity and 
climate change is increasing, the impor-
tance of blue carbon resources including 
mangroves is gradually increasing in dif-
ferent regions. According to the American 
Association for the Advancement of Sci-
ence (AAAS), from late 20th century to 
early 21st century, mangrove loss around 
the world decreased by nearly an order 
of magnitude from 3% to 0.3%-0.6% per 
year, and this was largely due to mangrove 
conservation e!orts worldwide. #e Chi-
na-ASEAN Mangrove Conservation and 
Restoration Project of the Global Environ-
mental Institute and the Ocean Opportu-
nities & Small Island States of World Team 
share the experience of NGOs that explore 
the win-win results of mangrove con-
servation and community development 
through innovative conservation models 
at the regional level.



As an important part of the socio-eco-
logical system, cities are the focal 
point of population growth and eco-
nomic development. At the same 
time, cities often face conflicts be-
tween economic development and 
ecological environment and multiple 
social challenges such as climate 
change, food and water security and 
potential disasters. Cities only ac-
count for 2% of the land mass, while 
gathering 80% of the population, con-
suming over two-thirds of the world’s 
energy, and accounting for more than 
70% of global CO2 emissions.1  Cities 
are major contributors to greenhouse 
gas emissions. They can also be par-
ticipants and contributors in providing 
solutions. At present, the global NbS 
in cities focus on emission mitigation, 
such as urban greening and other 
projects that can improve the living 
environment of residents, promote the 
sustainable use of urban resources 
and energy, and promote the process 
of urban carbon neutrality; on the oth-
er hand, zooming in on adaptation, 
the report Nature-Based Solutions 
and Re-Naturing Cities published by 
European Union’s Horizon 2020 Ex-
pert Group in 2015 emphasized that 
NbS can be used in the transforma-
tion of wetlands or aquatic ecosys-

1 Data source: C40 Cities, https://www.c40.org/why_cities

tems to enhance their urban ecology 
and ornamental value, while explores 
how NbS can be utilized to reduce di-
saster risks related to climate change 
from the disaster containment point of 
view. 

Cities vary in their geographical lo-
cations, scales, population density, 
economic development stages, and 
functionality. Thus, it is necessary 
to design and implement NbS given 
consideration on city’s characteristics. 
Therefore, in this report, six cities 
representing different development 
stages are selected to illustrate vari-
ous scenarios of NbS implementation. 
From the perspective of strengthening 
urban green infrastructure and miti-
gating climate change, projects in Mi-
lan (Italy), London (UK), and Cheng-
du (China) are selected to showcase 
how to use NbS to achieve multiple 
goals such as greenhouse gas emis-
sions reduction, energy efficiency 
improvement and urban ecological 
environment; from the perspective of 
improving urban adaptive infrastruc-
ture and climate resilience, projects in 
Rotterdam (Netherlands), New York 
Manhattan (USA) and the San Fran-
cisco Bay Area (USA) are selected 
to demonstrate the use of NbS to im-
prove urban disaster prevention and 
mitigation capabilities. 

CITY4.5



Gras
sla

nd

Fore
str

y

Agri
cu

ltu
re 

 W
etl

an
d

City

Cou
ntr

y

Plat
for

m&

Ini
tia

tive

Corp
ora

tio
n

Dura
tio

n

Lo
ca

tio
n

109
108

Cit
y

Case Name: 

Milan - NbS for Urban 
Regeneration

Source:

Oppla - EU Repository of 
Nature-based Solutions

Participants: 

The Milano government and 
related parties 

Location:

Milan, Italy 

Duration: 

2006-2016 

Milan -NbS for Urban 
Regeneration

Highlights:
Through top-level design, regional development planning and private 
capital utilization are combined to encourage people to participate in 
the transformation and implementation of urban gardens. The Vertical 
Forest integrates buildings and greening projects and becomes the 
landmark building of the city with NbS. .

Background:

As tthe second largest city in Italy, Milan is the main economic 
and industrial region for Italy, and one of the most developed 
and vibrant cities in Europe. However, like other typical com-
mercialized cities, it also faces similar challenges such as tra&c 
and pollution caused by the accelerated urbanization process.

Overview:

Since 2006, Milan has begun to redevelop its old town, whose 
population is over 4.1 million. First, Milan releases the Carta 
of Milan, a strategic plan to tackle urban environment issues, 
and establishes a transformation strategy in line with the goal of 
environmental protection, sustainable social development and 
improvement of social welfare, with green infrastructure as the 
main approach. At the same time, the Lombardy region, where 
Milan is located, also rolled out green infrastructure initiatives 
for ecological connections and creation of ecosystems to ensure 

Figure 4-29 Carta of Milan
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the connectivity between the Alps and the 
Po Valley within that area. #is compre-
hensive plan provides customized guide-
lines to di!erent municipalities in consid-
eration of their management, creation of 
ecosystems, and funding mechanisms. 
 
Based on this, Milan has implemented 
NbS as part of its architectural and urban 
renewal strategies, such as Bosco Ver-
ticale (Vertical Forest), Parco Agricolo 
Sud (Green Rays and Green Belt), Gorla 
Water Park, and Urban Gardening. 

1) Vertical Forest: “Bosco Verticale (Verti-

Figure 4-30 Vertical Forest in Milan

cal Forest)” was launched in 2004, aimed 
at increasing the use of NbS in urban 
block planning and renovation, with a 
total investment of more than EUR (2 bil-
lion. It consists of two residential towers 
with heights of 110 meters and 76 meters 
respectively. Nine hundred trees (each 
no taller than ten meters), and more 
than 20,000 plants (various shrubs and 
'owers) have been planted in each tower, 
designed and distributed according to the 
sunlight exposure of the external walls. 
It is estimated that the ecosystem bene-
$ts (carbon sink, air quality, biodiversity 
improvement, and etc.) provided by the 
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plants in the two towers are equivalent to 
the carbon sink provided by two hectares 
of forest (see Figure 4-30). 
 
2) Parco Agricolo Sud (Green Rays and 
Green Belt): In the Carta of Milan, there 
is a proposal to establish a green corridor 
that connects the green spaces and parks 
of the entire city. Under this proposal, the 
“Green Rays and Green Belts” is a park 
network providing local residents with 
agricultural, forestry, cultural, and recre-
ational activities. It can restore the eco-
logical environment while protecting the 
landscape, and connect the external area 
with the urban green corridor to improve 
the ecological balance of the metropolitan 
area. To ensure the protection of biodi-
versity, some areas have been dedicated to 
rebuilding ecosystems and reintroducing 
fauna species that are becoming rarer 
(such as the Lombard Spadefoot toad, the 
Lataste’s frog, the swamp turtle, and the 
river prawn). At the same time, peri-ur-
ban farming is of primary importance, 
not only for soil conservation, but also for 
food production. More and more people 
prefer locally-grown food, and peri-urban 
farming can meet this need. 

3) Gorla Water Park: Gorla Water Park is 
a multi-functional infrastructure which 
can be used for sports education, cycling, 
running, picnics, animal observation, 
and other recreational activities. #ere 
are a number of educational services and 
information boards on local animals (wa-
terfowl and small amphibians) and 'ora 
(especially plants with water puri$cation 
function) in the park. 

4) Urban Gardening: Urban gardening 
in cities has grown in popularity over the 
last decades. In 2012 the City Council of 
Milan joined hands with non-pro$t orga-
nizations to create new urban gardens in 
the municipality, aiming for quick in con-

struction with low maintenance costs. To 
achieve this goal, the municipal govern-
ment has introduced an incentive mecha-
nism to encourage residents to participate 
in urban greening and $x up abandoned 
green areas. #is was a way to promote 
gardening as a hobby and encourage 
social contacts. At the operational level, 
the government provides public and mu-
nicipal land speci$cally for growing fruits 
and vegetables for private consumption. 
Users of these plots must abide by mu-
nicipal regulations. Municipal authorities 
will provide water and other resources for 
most plots, while charging only a small 
fees every year. 

#e Lombardy region, where Milan is 
located, provides more than EUR (4 mil-
lion of $nancial support for the transfor-
mation of the upgrade and enhancement 
of the integrated ecosystem in the old 
town. Individuals and entities from the 
public and private sector can apply for an 
initial subsidy of up to EUR (30,000 per 
hectare, and a maintenance cost subsidy 
of EUR (4,000 per hectare annually for 
a maximum of three years. Subsidies are 
mainly used to forest ecosystems and soil 
restoration. From 2007 to 2013, the Lom-
bardy region had invested a total of EUR 
(61.2 million, of which about 20% are 
funds from the EU (Life+, European Ag-
ricultural Fund for Rural Development, 
European Regional Development Fund), 
60% are local, and rest includes private 
funds as well. Milan encourages individ-
uals, private and semi-private companies 
to cooperate in the maintenance of the 
green areas. #e municipal government 
launched the “adopt a green area” ini-
tiative to encourage local residents to 
participate in green space management, 
and seek sponsorship to help the city’s 
$nances. As of April 2016, there are 396 
cooperation agreements, managing more 
than 60% of Milan’s territory. 
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Results: 

1) #e vegetation in the Vertical Forest 
can reduce the surrounding particulate 
concentration. Inhalable particles and 
total suspended particles have been re-
duced by an average of 20% to 30%. #ese 
results have con$rmed the e!ectiveness 
of trees and green barriers (shrubs and 
hedges) in removing particles in air. In 
addition, Milan has also bene$tted a lot 
from the attractiveness and popularity of 
the Vertical Forest, resulting in numerous 
awards, including the “High-rise Award 
2014” and the “CTBUH Award 2015”. #e 
Vertical Forest is proved to be extendable 
and replicable. Starting in 2017, Boeri, the 
company responsible for the development 
of the project, began the construction of 
the vertical forest project in Nanjing. #is 
will be the $rst of its kind to be built in 
Asia. In addition to carbon dioxide ab-
sorption, it is expected to produce ap-
proximately 60 kg of oxygen per day. 

2) Currently 80% of the total area of 
47,000 hectares of Green Rays and Green 
Belts has been developed into agricultural 
land. #e park has attracted more than 
1,000 villagers. At the same time, linking 
the park history with the architectural 
heritage in the park makes an important 
way of connecting leisure with cultural. 
Maintaining these architectural heritages 
(small villages, castles, villas, and monas-
teries in the park) will be another way to 
attract tourists. 

3) Gorla Water Park is a comprehensive 
park covering an area of about three hect-

Link:
Oppla - EU Repository of Nature-based Solutions:  
 https://oppla.eu/casestudy/19446 

ares, including a 'ood control area (one 
hectare), a pollutant cleaning area (0.4 
hectares of a phragmites reed bed and 0.3 
hectares of natural-like multispecies wet-
land) and a leisure and recreational area 
(1.3 hectares of park). Four sand $lter 
vertical beds have been built to deal with 
the $rst 'ush caused by the combined 
sewer over'ow mechanism. At the same 
time, an extended reservoir was built for 
the second 'ush and slow release in the 
river. Green infrastructure basically solves 
the problems of pollution prevention and 
'ood control. A%er a third-party evalu-
ation, the construction of Milan’s Gorla 
Water Park re'ects how the EU’s research 
and innovation funding strategy serves 
the city management, highlighting the 
positive impact of environmental protec-
tion and social participation. 

4) In Milan, most people who were in-
terviewed shared their preference to 
consume healthier food and pursue a 
healthy lifestyle, thus their motivation to 
participate in Milan’s Urban Gardening 
project and experience urban gardening. 
Urban Gardening provided many policy 
recommendations for the municipal 
government to carry out localized urban 
gardening projects, such as encouraging 
gardeners to carry out more interventions 
to improve soil quality, providing soil 
testing services for gardeners, develop-
ing real-time city soil quality map, and 
researching on potential pollution source 
near the garden. 
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Case Name: 

London - NbS for a Leading 
Sustainable City 

Source:
 
Oppla - EU Repository of 
Nature-based Solutions 

Participants: 

The London municipal gov-
ernment and related parties

Location: 

London, UK 

Duration: 

2018-2030 (first stage), 
2030-2050 (second stage)

London - NbS for a Leading Sus-
tainable City

Highlights
The London Sustainable Development Commission (LSDC) has been 
established to provide advices and strategies to policy makers, giving 
frontier theories such as NbS space for implementation. In the early 
stages of the sustainable development projects, special emphasize 
were placed on the use of financial tools and market models to pro-
mote commercial participation and ensure the sustainability of the 
project. 

Background:

London is one of the pioneer cities in the world for sustainable 
development. London had established the London Sustainable 
Development Commission (LSDC) before 2002, responsible for 
suggestions and strategies to the mayor regarding sustainable 
development in London. LSDC plays a critical role in urban 
planning and construction in London, covering topics includ-
ing urban art and culture, business and economy, youth and 
education, environment and health, community, funding, em-
ployment, transportation, and etc. It has conducted research on 
energy conservation, emission reduction, green and low-carbon 
development, and has trained many leaders or activists in sus-
tainable business and communities, laying a good foundation for 
the sustainable development of London. In 2018, London was 
listed $rst in the “Arcadis Sustainable Cities Mobility Index”.

Overview:

#e Mayor of London Sadiq Khan is committed to building the 
capital London into one of the greenest and healthiest cities in 
the world. He launched the “London Sustainable Development” 
project to improve the overall environment of London, aimed 
at bene$ting all London residents. #e project covers seven key 
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areas including air quality, green infra-
structure, climate change, waste manage-
ment, urban resilience, environmental 
noise, and circular economy. At the 
same time, London has also formulated 
a long-term sustainable development 
strategy and pledge to achieve carbon 
neutrality by 2050. In addition, London 
is determined to achieve 80% of the city’s 
regional travel done by walking, cycling, 
or public transportation by around 2040. 

It is worth noting that there are a large 
portion of NbS initiatives and actions in 
the “London Sustainable Development” 
project, which can e!ectively mitigate 
surface water 'ooding, improve air qual-
ity, urban cooling, provide walking and 
cycling opportunities, aesthetic improve-
ments, and enhance biodiversity and eco-
logical resilience. NbS plays an important 
role in helping London become a green 
city and achieve sustainable development 
goals. In its newly released London Infra-
structure Plan 2050, London emphasizes 
the importance of urban green infrastruc-
ture, and the government needs to active-
ly seek commercial solutions to assist the 
planned facilities. London plans to use 
two $nancial and market models: 1) #e 
developer’s fee collection model ensures 
long-term maintenance of good green 
infrastructure; 2) #e co-funded model 
is used for the construction of green 
infrastructure in large public areas such 
as the #ames River, Olympic Park, and 
other green regions. At the same time, 
the London city government established 
the Green Infrastructure Working Com-
mittee in 2019, responsible for adopting 
a more strategic and long-term approach 
to invest and promote the construction of 
green infrastructure. #is will bring new 
economic opportunities and create job 
opportunities for London, and help im-

prove the development of social green in-
dustries and the EU’s green recovery plan 
in the post-pandemic era. Funded by the 
EU’s “Transitioning towards Urban Resil-
ience and Sustainability” project, London 
NbS projects include the following: 

1) Natural Water Retention Measures 
(NWRM) - River Quaggy1 : Measures 
such as restoration of natural river chan-
nels and 'ood control have been imple-
mented in the River Quaggy in southeast 
London to counter the reduction of nat-
ural river valleys and 'oodplains, while 
reducing the risk of 'ooding. #is proj-
ect is a renovation of the River Quaggy 
channel implemented between 1990 and 
2005, repositioned and upgraded its 'ood 
protection facilities. #e above mea-
sures help improve the water quality of 
London, reduce the cost of urban sewage 
treatment, increase the coverage of green 
infrastructure, and the quantity of pop-
ulations. In addition to carbon seques-
tration and emission reduction, it helps 
reduce the risk of droughts and 'oods, 
and enhance urban water resources man-
agement and ecological cycles. 

2) Brown$eld restoration, Barking Riv-
erside: Brown$elds refer to the land 
and above-ground structures that have 
a certain degree of pollution, have been 
abandoned, or have not been fully uti-
lized due to pollution. Barking Riverside 
is a 443 acre brown$eld site located at 
the borough of Barking and Dagenham, 
to be developed into a residential area to 
provide new residences for 20,000 resi-
dents in 20 years (see Figure 4-31). #e 
planning process recognized the eco-
system service potential of the Barking 
Riverside from the start, to ensure the 

1 The River Quaggy is located in the eastern part of the 
Thames. 
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sustainable development of the site. #ese 
included: the conservation of its valu-
able biodiversity; the retention of 40% of 
the site as green space; the development 
of a comprehensive Sustainable Urban 
Drainage (SUD) system and a community 
wildlife garden. Before the development 
of the Barking Riverside, the government 
has determined the precious invertebrate 
species and their habitat features of the 
brown$eld, and incorporated them into 
the design of the community garden. #e 
garden was then used to introduce resi-
dents to the wildlife that was associated 
with the site prior to development, and 

Figure 4-31 Rendering of Barking Riverside

Figure 4-32 Green Roofs in London

residents were shown how they could rec-
reate these features in their own gardens. 

3) Green roof project: London requires 
the construction of green roofs on 40% 
of the houses in the city to integrate with 
marshes, rain gardens and ponds, and 
build a comprehensive sustainable urban 
drainage system. #e EU’s Transitioning 
towards Urban Resilience and Sustain-
ability project (herea%er the Project) has 
carried out a series of green roof work 
on the Barking Riverside. By comparing 
the performance of di!erent green roof 
systems in terms of ecological services 
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(including habitat provision, water saving 
and thermal insulation, etc.), the tradi-
tional industrial-led roof construction 
is transformed into a green roof system 
constructed of 'owers and plants with 
highly diverse biodiversity (see Figure 
4-32). In the construction of the Barking 
Riverside, the Project created a number 
of wetland roofs for ecological simulation 
experiments: investigate the potential for 
recreating key habitats associated with 
the site’s pre-development brown$eld 
state and create habitat mosaics on the 
green roofs by manipulating the drainage, 
using di!erent aggregates and varying the 
substrate depths. Finally, the project team 
researchers will monitor the roof to assess 
the impact of the habitat for its overall 
biodiversity. In addition, the Project also 
experimented in evaluating the biodi-
versity value of an existing 0.25 hectares 
green roof of the Queen Elizabeth Olym-
pic Park, to which solar panels had been 
added, and niche provision for biodiversi-
ty is used to quantify the implementation 
e!ect.1  #e study found that compared 
with other green roofs in London, the 
Queen Elizabeth Olympic Park green 
roof presents a higher diversity of inverte-
brates and endemic species. 
 
4) #e Beetle Bump: #e Beetle Bump 
project is a rescue attempt for what 
was probably Britain’s rarest insect, the 
streaked bombardier beetle (Brachinus 
sclopeta). #e beetles were rescued by 
University of East London (UEL) and Bu-

1 Niche refers to the position of a population in time and space 
in the ecosystem and its functional relationship and role with 
related populations. 

glife sta!, creating the Beetle Bump using 
ecomimicry design principles. Made 
from 65 tonnes of recycled materials 
(hard core, chalk, brick and topsoil) and 
seeded with 'oral species typical of the 
high-quality open mosaic habitat typical 
of the region’s best brown$eld sites, the 
Beetle Bump was designed as a multi-
functional space combining art, landscape 
design, and habitat conservation. Beetles 
rescued from the donor construction site 
were released at UEL where the site was 
used as an open-air laboratory to study 
the behavior and habitat requirements of 
the beetles. 

#e urban renewal project in #ame-
smead, southeast of London, is another 
successful sustainable development proj-
ect. It uses e!ective policy planning and 
management to integrate landscapes, 
vegetation, and natural ecosystems to 
one place for piloting. #amesmead is a 
modern community, home to more than 
45,000 residents, and its apartments and 
houses are surrounded by an extensive 
network of green spaces, lakes and canals, 
built in the 1960s on the 'oodplain of 
the #ames. To prevent large-scale tidal 
'oods, the lakes and canals of #ame-
smead manor were designed with the 
function of 'ood storage. However, for 
many years, due to problems such as the 
route design and direction of entry and 
exit, the lakes and green spaces in this 
area have not been fully utilized. #e huge 
green space has a single function, which 
is di&cult to attract tourists and residents. 
It uses Nature-based urban transforma-
tion to integrate more natural elements 
into the city. 
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Link: 
London Municipal Government: 
https://www.london.gov.uk/about-us/organisations-we-work/london-sustainable-development-commission 

Results
#e sustainable development in London 
has achieved a multiple positive e!ect on 
the city, including: 

1) #e solid theoretical research foun-
dation provides exemplar for the world: 
Studies in London have proved that green 
roofs have multiple bene$ts, including 
reducing runo!, alleviating urban heat 
island e!ects through transpiration, 
improving air quality and providing new 
leisure spaces, and so on. At present, 
London has developed tools to assess the 
potential of urban green roofs to help 
policy makers identify high-potential 
areas that can be developed into green 
roofs during the planning phase. It is 
important to note that the green roof 
strategy poses potential risks. Generally, 
areas with high development potential are 
onces with higher income, while low-in-
come areas are more susceptible to the 
impact of climate change because of the 

limited green roof area capable for devel-
opment, this may intensify the poverty 
gap. #e above research achievements 
provide valuable references for green 
planning in other regions of the world. 

2) NbS in London will achieve multiple 
goals. For example, the Mayor’s London 
Plan announced the planting of two 
million trees by 2030, an increase of 5% of 
green space, and another 5% by 2050. #e 
Street Tree programme especially targets 
areas known to experience overheating. 
#e London Plan also has some measur-
able objectives, including a no net loss of 
designated Sites of Importance for Nature 
Conservation over the plan period, a 
reduction in CO" emissions to 23 % 
below 1990 levels by 2016, no net loss of 
functional 'ood plain and the production 
of 945 GWh of energy from renewable 
sources by 2010. 
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Case Name:

Park City Project, Low Carbon 
Tianfu Project 

Source: 

C+NbS platform 

Participants: 

Chengdu Municipal Gov-
ernment, and all sectors of 
society 

Location: 

Chengdu, Sichuan Province, 
China 

Duration: 

2018-2035 

Chengdu - Park City Con-
struction

Highlights:
Combining President Xi’s ecological civilization thoughts and ideas, 
on one hand, Chengdu adopted the strategy of highlighting the char-
acteristics of park cities, and considering ecological values at the ini-
tial stage of the Park City. This ensures that Chengdu’s Park City can 
achieve multiple benefits, including long-term economic and employ-
ment sustainable benefits. 

Background: 

Located in the southwestern region of China and the western 
part of the Sichuan Basin, City of Chengdu is the capital of Sich-
uan Province. In a humid subtropical monsoon climate, it has a 
'at terrain, complicated vertical and horizontal river networks, 
rich in produce, and developed agriculture. It has been entitled 
the “Land of Abundance” in ancient times. As of 2019, Chengdu 
has a built-up area of 950 square kilometers, with a permanent 
population of around 16 million, a population density of 1,180 
people per square kilometer, and an urbanization rate of about 
75%. Chengdu is an international sustainable development pilot 
city of UN-Habitat, and part of China’s third batch of Low-car-
bon Development Pilot Cities. It has clari$ed its development 
positioning as” core economic growth pole with global com-
parative advantages, national speed advantages, and western 
China high-end advantages”. However, the rapid development of 
urbanization and industrialization in Chengdu in recent years 
has continuously intensi$ed the siphonic e!ect on surrounding 
cities. #e total population sees continued increase, increase 
building of high-rises, and  car ownership quantity is now 
second in the country. Problems such as sharp decrease of forest 
land, decrease of arable land, water pollution, fragmentation of 
the ecological sector, and reduction of biodiversity have gradual-
ly become prominent. 
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Overview: 

In February 2018, Chinese President Xi 
Jinping visited Sichuan and gave a clear 
development direction to “highlight the 
characteristics of park cities and incorpo-
rate ecological bene$t into development.” 
As the $rst city to put forward the con-
cept of Park City, Chengdu is accelerating 
the pace of building a “Beautiful and 
Livable Park City”, and has released the 
Planning: Building a Beautiful and Liv-
able Park City (2018-2035), determined 
to shape itself into a beautiful city park 
and rural scenery in which residents can 
“open the window to see $elds, push the 
door to see greens”. #rough protection, 
restoration and sustainable management 
of ecosystems, e!ectively respond to vari-
ous social challenges, and provide a better 
life for residents. It strives to create a 
high-quality all-for-one park system that 
is accessible, participatory, perceivable, 
readable, appreciable, and consumable, 
while provides a Chengdu case example 

Figure 4-33 Planning of Chengdu Park City (Source: Chengdu Tianfu Park City Research Institute)

for others in urban NbS application. 

Park City is an advanced form of active 
and coordinated protection of nature and 
urban development in the ecological civi-
lization, and a new model for sustainable 
urban construction in the new era. It has 
the following four characteristics: First, 
highlight the development concept led 
by ecological civilization; second, high-
light the people-centered values; third, 
highlight the ecological concept of build-
ing a living community of mountains, 
rivers, forests, $elds, lakes and grasses; 
and fourth, highlight the harmony form 
between modern city with people, the 
city, ecosystems and industry. Under this 
concept, the urban construction model 
should go through three changes: #e 
$rst is the shi% from “industry, city, and 
people” to “people, city, and industry”. 
Return from industry-based logic to 
human centric logic, relying on a good 
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ecological environment and public wel-
fare to attract talents and enterprises, 
drive industrial prosperity, and achieve 
the harmonious development of people, 
cities and industries; Second, shi% from 
“building a park in a city” to “building a 
city in a park”. Urban construction should 
adhere to requirements of the park con-
struction on ecological, aesthetic, cul-
tural, economic and morphological, and 
integrate the park morphology with the 
urban space; #ird, shi%ing from “space 
construction” to “scene creation”. Focus-
ing on people’s needs, through facility 
embedding, functional integration, scene 
introduction to constructing comprehen-
sive scenes for urban lifestyle, consump-
tion, and innovation to enhance the sense 
of spatial belonging. As an important 
practice model responding to the needs 
of the human settlement environment in 
the new era, also shaping the competitive 
advantage of the city, the park city has 
a series of important values that re'ect 
the characteristics of present, including 
the ecological value of green water and 
green mountains, the aesthetic value of 
poetic dwelling, the humanistic value of 
cultural people, the economic value of 
green and low-carbon development, the 
value of simple and healthy life and the 
social value of a better life. #e Park City 
planning and construction consists of 
four parts: forest parks, country parks, 
urban parks and green spaces, and Tianfu 
greenways (see Figure 4-33). 

In addition, Chengdu is implementing 
a carbon inclusive mechanism through 
the “Low Carbon Tianfu” initiative, 
aiming to quantify the energy-saving 
and carbon-reduction behaviors of small 
and micro enterprises, communities, 
households and individuals, by estab-
lishing a mechanism combining policy 

encouragement, business incentives 
and carbon emission reduction trading 
to in'uence resident’s behavior, thus 
mobilizing the enthusiasm of the whole 
society to practice green and low-carbon 
development behavior from the bottom 
up, and then actively connecting with the 
national strategy to tackle climate change. 
According to the Chengdu “Low Carbon 
Tianfu” Management Measures (Trial) 
(dra% version open for comments), it is 
not a copy of other cities, but the $rst in 
China to propose the construction of a 
“double paths” incentive mechanism for 
the public, enterprises and institutions. 
#e two paths: “public carbon emission 
reduction credit” and “project carbon 
emission reduction development and op-
eration”; for the prior, Chengdu will focus 
on the public’s basic need of clothing, 
food, housing, transportation and travel, 
and guide enterprises to create low-car-
bon scenarios and implement low-carbon 
management by formulating low-carbon 
evaluation speci$cations for restaurants, 
supermarkets, scenic spots, and hotels. 
Operating entities can generate carbon 
credits based on the low-carbon behavior 
data of the public in the scene through 
the operating platform conversion and 
issue them to personal accounts. #e 
carbon credits held by the public can 
be exchanged for inclusive goods or 
services on the operating platform. For 
“project carbon emission reduction de-
velopment and operation”, Chengdu will 
focus on guiding the development of 
carbon sinks in major ecological proj-
ects such as Longquan Mountain Urban 
Forest Park, Tianfu Greenway, Western 
Sichuan Linpan, and lake wetlands, and 
systematically formulate project meth-
odologies with great carbon emission 
reduction potential and environmental 
bene$ts. #e carbon emission reductions 
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of various projects developed according 
to the corresponding methodology can 
be traded with those incentivized to be 
carbon neutral in the Sichuan United 
Environment Exchange, thereby integrat-
ing nature-based ecological construction 
projects and energy conservation by 
enterprises and institutions. #e environ-

mental bene$ts of carbon reduction show 
its economic value in carbon, according 
to the Low Carbon Tianfu methodology, 
Jincheng Greenway can reduce 4,200 tons 
of carbon dioxide equivalent emission 
each year for carbon neutral trading and 
ecological value realization. 

Figure 4-34 Regional Greenway Planning of Chengdu
 (Source: Chengdu Tianfu Park City Research Institute)
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Results: 

Since 2018, Chengdu has been imple-
menting the planning concept of “build-
ing the city in the park, a city full of 
parks, the harmony between park and 
city, and the harmony between the city 
and its people”. It connects forests, coun-
try sides and urban park green spaces 
with greenways and water networks to 
form seamless green spaces transition and 
a connected park system. By 2035, 1,275 
square kilometers of Longquan Mountain 
Urban Forest Park and 16,900 kilometers 
of Tianfu Greenway will be built, 3,689 
kilometers of green roads at all levels will 
be built, 38.85 million square meters of 
green space will be added, the city’s forest 
coverage rate will reach 39.93%, and the 
green coverage rate for built-up area will 
reach 43.5%. 

Take Tianfu Greenway as an example. As 
the longest greenway in the world, 3,689 
kilometers has been built as of 2020 with 
a total investment of 34.1 billion yuan. 
Chengdu is connecting the ecological 
value transformation path of “building a 
city through roads, promoting business 
with roads, and making people happy 
with roads” with “Greenway +”, and will 
realize the eight functions of ecological 
landscape, slow tra&c, leisure tour, urban 
and rural integration, cultural creativity, 
sports, landscape agriculture and emer-
gency respite (see Figure 4-34). 

#e revolutionary layout of Tianfu 
Greenway is the test of Chengdu’s NbS 
long-term operation, maintenance and 
sustainable development capabilities. 
Tianfu Greenway adheres to the strategy 
of government-led, market-based, and 
commercialized, and invites global invest-
ments by methods such as facility leasing, 
joint operations, and resource equity 
participation. #e social investment in 
Tianfu Greenway accounts for more than 
70% of its total value. Take Jincheng Gre-
enway as an example, it drove the value of 
surrounding land by hundreds of billions, 
radiate the surrounding modern service 
industry clusters of hundreds of billions, 
attract hundreds of millions of tourists 
every year, create more than 100,000 jobs, 
attract high-quality talents, and promote 
innovation and entrepreneurship. In 
addition, according to the Institute of 
Mountain Hazards and Environment 
(IMHE), Chinese Academy of Sciences, 
Chengdu, and the preliminary estimates 
of 18 ecological service value indicators, 
including climate regulation, carbon 
$xation and oxygen release, soil conserva-
tion, and water conservation, the annual 
ecological service value of Jincheng 
Greenway is about 26.9 billion yuan. It is 
expected to produce sustainable bene$ts 
for more than 40 years, with a total value 
of more than one trillion yuan. 
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Case Name: 

Rotterdam - NbS for Building 
a Waterproof City 

Source: 

Oppla - EU Repository of 
Nature-based Solutions 

Participants: 

Government of Rotterdam 

Location: 

Rotterdam, the Netherlands 

Duration: 

Since 2008 
.

Rotterdam - Climate-resilient 
Infrastructure

Hightlights:
An effective and innovative governance model: One hand, it is aware 
of the vulnerability of its geographical location to future climate 
change; on the other hand, it actively responds to climate change. It 
integrates community life with disaster prevention and mitigation and 
improves resilience to achieve efficient and intensive use of resourc-
es.

Background:

Low sea level is the most prominent feature of the Dutch terrain. 
A quarter of the land in the Netherlands is less than one meter 
above sea level. #e area near the satellite city of Alexanderstad 
in the northeast is the lowest in the whole country, around 6 to 7 
meters below sea level and has a population of 175,000 residents. 
Similar coastal cities are a!ected by ocean tides as well. For 
example, Amsterdam, the largest city in the Netherlands, is an 
actual water city dominated by rivers and waterways in particu-
lar, featured with very low altitude, making the city vulnerable to 
rain and 'ood damage. #erefore, living with water has become 
an important concept for the development of cities in the Neth-
erlands. 

Rotterdam is the largest port in Europe, located in the delta of 
the Rhine and Maas. In 2008, the Rotterdam City Council ap-
proved the Rotterdam Climate Proof and in 2013, it passed the 
Rotterdam Climate Change Adaptation Strategy. #e strategy 
aims to strengthen the 'ood defense system in the Nether-
lands, improve urban space utilization through comprehensive 
planning, enhance urban resilience, and explore opportunities 
brought about by climate change, such as economic devel-
opment, improved quality of life, and increased biodiversity. 
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Rotterdam has adopted a tailor-made 
“inner/outer dikes” approach. Most areas 
of Rotterdam, including the main port, 
are located in the outer dike area. #ere 
are about 40,000 inhabitants living in the 
outer dike area (3 to 5.5 meters above sea 
level), which is vulnerable to rising sea 
level and temporary 'ooding. In outer 
dike area, it will be transformed by the 
combination of innovative technologies 
and traditional approaches. Most of the 
inner dike area is below sea level and con-
sists of a system of dikes drained by water 
outlets and pumps, and protected by 
smaller secondary dikes. #e consequenc-
es will be catastrophic under 'ood.

Overview: 

Rotterdam’s goal stated in the Rotterdam 
Climate Change Adaptation Strategy aims 
to achieve 100% resistance to climate 
risks by 2025. It emphasizes that by 2025, 
measures will be taken to ensure that each 
area is least a!ected by climate change 
in the current and future decades. In 
addition, all city plans in Rotterdam will 
consider long-term foreseeable risks of 
climate change, and will take actions in 
the following three aspects: 

1) Water storage: Climate change will 
cause frequent extreme rainfall and in-
crease the risk of disruption and damage 
caused by 'ooding, especially in areas 
that already have a water storage capacity 
de$cit and densely built-up, paved urban 
areas. It is necessary to adjust and im-
prove the drainage and storage capacity of 
urban water supply systems to cope with 
extreme rainfalls in the future. Suggested 
measures include rainwater collection and 

storage, delayed drainage, and restoration 
of the city’s “sponge function”. #ese 
measures include green roofs and facades, 
less paving and more vegetation in public 
streets and neighborhoods, water squares 
and in$ltration zones as infrastructure. 
#ese measures will be especially e!ective 
in highly populated, built-up areas with 
little open space. 

2) Delta plan: Establishment of multi-lay-
ered 'ood protection in outer-dike Rot-
terdam based on adaptive construction 
and design: e.g. “'ood-proof ” buildings, 
“'ood-proof ” public spaces, 'oating 
communities and “building with nature”. 
Special attention is being paid to the port 
and essential infrastructure, which are 
well protected from 'ooding. #e protec-
tion of inner-dike Rotterdam focuses on 
prevention. Storm surge barriers will be 
optimized and dikes reinforced as needed 
and made multifunctional, to merge into 
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Figure 4-35 Tidal Park in Rotterdam

the city as recreational routes, natural 
embankments or as part of new develop-
ment. 

3) Tidal Park Programme: Climate 
change adaptation needs to be combined 
with ecology improvements of the city. 
In the tidal park programme, several 
outer-dike areas are being developed with 
alternatives from solid construction ma-
terials to prevent 'ooding at high water 
levels. For example, in the 'ood plains 
of Esch and Mallegat, green and blue 
corridors have been created to ensure 
high-quality natural environments, which 
can improve biodiversity and landscape 
connectivity, as well as increase carbon 

storage and regulate the local microcli-
mate. #e construction of green and blue 
corridors can be combined with the new 
entertainment area, where residents can 
use as spot for sports and leisure activi-
ties. At the same time, bicycle lanes have 
been built to encourage green lifestyle. 
#e establishment of the tidal park en-
ables the restoration and improvement 
of the ecosystem services and functions 
related to the wetland, which can be used 
for water storage, water 'ow regulation 
and water quality $ltering. #e city’s blue-
green resilience facilities not only help the 
city to withstand climate risks, but also 
make it more attractive and livable.

Resutls: 

Rotterdam’s climate change adaptation 
programme is not focused solely on the 
use of nature-based solutions but com-
bines “grey” solutions with “green” and 
“blue” solutions. For example, through 

the construction of some water storage 
space, including a museum park with a 
capacity of 10,000 cubic meters, under-
ground storage reservoirs for parking lots, 
blue-green corridors and other projects 
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Links: 
Oppla - EU Repository of Nature-based Solutions: 
https://oppla.eu/casestudy/19457; 

C40 Cities: 
https://www.c40.org/case_studies/benthemplein-water-square-an-innovative-way-to-prevent-urban-flooding-in-rotterdam 

to reduce the threat of heavy rainfall. 
#ese blue-green corridors, including 
waterways and stagnant areas, can pro-
mote groundwater replenishment, reduce 
urban waterlogging, increase biodiversity, 
and improve the urban life quality. In 
2014 alone, Rotterdam installed more 
than 185,000 square meters of green 
roofs, and launched a 100% resilient 
neighborhood demonstration project, a 
landmark that Rotterdam is becoming an 
adaptive delta city. 

In addition, Rotterdam has also devel-
oped innovative urban 'ood control 
models, such as the Benthemplein Water 
Square built in 2013. #e water square 

can play a water storage function during 
peak rainfall and relieve the pressure on 
the urban sewage treatment system to 
a certain extent. Benthemplein Water 
Square is the world’s $rst Full-Scale 
Water Square, which can accommodate 
up to 1.7-million-liter of rainwater on 
the square. A%er rainfalls, the rainwater 
will seep back into the soil or be pumped 
to other canals of the city. In addition, it 
helps to reduce the huge cost incurred for 
the transformation of the underground 
water network, as well as for sports and 
entertainment purposes, and provides 
space for basketball, skateboarding and 
performing arts.
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Case Name: 

Lower Manhattan Coastal 
Resiliency 

Source: 

C40 Cities 

Participants: 

The New York government 
and related parties 

Location: 

New York, USA 

Duration: 

Since 2014 

.

Lower Manhattan Coastal 
Resiliency (LMCR) in the USA

Highlights:
First, to identify high-risk areas, then formulate reasonable actions 
based on scientific adaptation and community conditions; through 
community research, risk analysis and future urban planning, compre-
hensive actions are taken to improve urban resilience.

Background: 

On October 29, 2012, Hurricane Sandy hit New York, 'ooding 
17% of the city’s land mass, claiming 44 lives, causing about 125 
deaths across the United States, and economic losses exceeding 
USD$19 billion. In Lower Manhattan alone, the impact of Hurri-
cane Sandy was devastating, damaging thousands of homes and 
interrupting several critical transportation hubs. At present, the 
scienti$c community has reached consensus that climate change 
will increase the frequency and intensity of hurricanes and heavy 
rainfalls. Rising sea levels may submerge parts of Lower Man-
hattan and put critical infrastructure and jobs serving all of New 
York City and the region at risk. #is includes the subway and 
ferry network, the sewer system, 10% of the city’s jobs, and many 
historical, cultural and community assets. 

Overview:

#us, New York City is taking actions, investing USD$500 mil-
lion in climate adaptation projects to protect high-risk areas of 
Manhattan, especially Lower Manhattan now. #e principle of 
adaptation is to take into account the speci$c circumstances 
of the community, through research, risk analysis, and future 
urban planning to establish comprehensive actions to improve 
urban resilience. It aims to reduce the risk of coastal storms and 

4.5.5

Sinc
e 

New
 Yo

rk,
USA

 20
14



130

sea level rise to Lower Manhattan. At the 
same time, Manhattan is utilizing this 
opportunity to come up with comprehen-
sive and innovative planning and design 
to improve the community. 

Figure 4-36 Lower Manhattan Coastal Resiliency Plan

1) Battery Park City Resilience Proj-
ects and the Battery Coastal Resilience 
(see Figure 4-37): #e Battery Park City 
Authority is developing four coastal 
landscape restoration projects to reduce 
the risk of storm surge and sea level rise 
to Battery Park and surrounding areas. 
#ese projects will be implemented in 
phases. Measures like increasing parks 
and green space, building $xed 'ood 
walls, and arranging temporary 'ood 
control facilities, which can reduce the 
risk of storms and 'oods in coastal areas. 
Resilience actions in the southern part 
of Battery Park include the construction 
of landscape dikes and 'ood walls. #e 
Battery Coastal Resilience aims to rebuild 
the wharf and promenade that have been 
in disrepair, and heighten their level to 
prevent the daily tidal siltation in the park 
due to rising sea levels by 2100. As part of 

Lower Manhattan Coastal Resiliency 
can be divided into four regions: Battery 
Park City Resilience Projects, the Battery 
Coastal Resilience, Financial District and 
Seaport Climate Resilience Master Plan 
and BK Bridge-Montgomery Coastal 
Resiliency (BMCR) (see Figure 4-36). 

an independent project, the Battery Park 
City Authority will also build a landscape 
protection road and green walls behind 
the park to reduce the coastal 'oods’ 
invasion of the area. Construction of the 
project will begin in 2021. 
 
2) Financial District and Seaport Climate 
Resilience Master Plan: As part of the 
whole plan, New York City launched the 
Financial District and Seaport Climate 
Resilience Master Plan in 2019. #e main 
purpose is to determine what actions to 
take to reduce the risk of climate change 
in the region. #e main climate risk 
facing this area is the rising sea levels 
can cause frequent 'oods of four to six 
feet depth in parts of Lower Manhattan; 
changes in rainfall caused by climate 
change may lead to 'ooding and worsen-
ing river pollution, and 'oods caused by 
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rainfall. #ese movable barriers will be 
installed on a raised platform to solve 
the problem of tide water leakage caused 
by sea level rise. #e action plan also 
includes the reconstruction of drainage 
facilities to solve the problem of inland 
water seepage caused by rainfall. On 
the one hand, the movable barrier will 
remain as a coastal landscape and open 
to the community to visit. On the other 
hand, it can protect the community from 
coastal storms. #e project will kick o! in 
2021. 

Figure 4-37 Battery Park Resilience Plan (le%), Battery Coastal Resilience Actions (right)

coastal storm surges will threaten Lower 
Manhattan. To counter this, New York 
City focuses on development and design 
of 'ood control infrastructure to improve 
drainage capacity, rainwater collection, 
and wastewater management. In addition, 
it will also provide some funding and 
$nancing channels for the infrastructure 
projects. #e $rst phase of the plan will be 

completed in the fall of 2021. 

3) BK Bridge-Montgomery Coastal 
Resiliency (BMCR): #e integrated 
'ood control system consists of $xed 
and deployable mobile barriers located 
above the Marina Square. #ese barriers 
can be used to protect the area near the 
two bridges before a typhoon or heavy 

In addition, temporary 'ood protec-
tion barriers have been set up at the two 
bridges in the $nancial district and the 
seaport to protect these areas from more 
frequent and severe storms. #e munici-
pal government is studying the potential 
expansion of this plan, while part of the 
construction has been completed in 2019. 
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Link:
NYCEDC in New York City: IUUQT����FED�OZD�QSPKFDU�MPXFS�NBOIBUUBO�DPBTUBM�SFTJMJFODZ�

Results: 

In March 2019, New York City completed 
and released Lower Manhattan Climate 
Resilience Study, a comprehensive over-
view of the current and future climate 
risks and impacts on Lower Manhat-
tan. #e study assessed a broad range 
of climate impacts: chronic conditions, 
including sea level rise, groundwater table 
rise, tidal inundation; climate events, 
including storm surge, extreme precipita-
tion, and heat waves. And the study found 
that by 2050, 37 percent of the buildings 
in Lower Manhattan will be at risk from 
storm surge; by 2100, almost 50 per-
cent of the buildings will be at risk from 
storm surge, while 20 percent of Lower 
Manhattan’s streets will be at risk of daily 
'ooding due to over six feet of projected 
sea-level rise; groundwater table rise is 
projected to put 7 percent of buildings at 
risk of destabilization and 39 percent of 
streets with underground utilities will be 
exposed to corrosion and water in$ltra-
tion. 

#e $ndings from the study helped the 
city to identify permanent adaptation 
projects and develop an overall strategy 
for the climate resilience of Lower Man-
hattan. #ese projects will protect 70 per-
cent of Lower Manhattan’s coastline and 
will be in construction by 2021. #rough 
strengthening the coastline protection 
and improving the utilization of public 
space, the project transforms the $ve-mile 
waterfront from Manhattan’s Two Bridges 
neighborhood to Battery Park City into 
a comprehensive 'ood control area to 
protect vulnerable coastal communities. 
#e use of innovative landscape dikes 
and native plants not only protects the 
Manhattan coastline from 'ooding, but 
also provides cultural, recreational and 
ecological bene$ts, and enhances com-
munity cohesion. In addition, the green 
infrastructure of the project, such as 
bio-swales, rain gardens and street trees, 
will help increase local biodiversity and 
reduce the urban heat island e!ect. 
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Case Name: 

San Francisco Bay Area 
Greenprint 

Source: 

The Nature Conservancy 
repositories 

Participants: 

San Francisco Bay Area Go
vernment and relevant parties 

Location: 

San Francisco Bay Area, 
California, USA 

Duration: 

Since 2017 
.

San Francisco Bay Area 
Greenprint

Highlights:

The Bay Area Greenprint emphasizes innovative governance, sup-
ports decision-making through the development and construction of 
visual models, and establishes a set of guidelines based on the pro-
tection of natural resources to achieve the cycle of "problem identifi-
cation - planning (adjustment) - implementation - scientific evaluation". 

Background:

#e San Francisco Bay Area is located in Northern California, 
with a total area of 18,000 square kilometers and a population of 
approximately 7.7 million. As one of the three major bay areas 
in the world, it is one of the world’s major centers for high-tech 
R&D, science, education and culture, and the most important 
$nancial center on the west coast of the United States. But like 
other bay areas, San Francisco faces a series of challenges due to 
population growth, urban infrastructure development, increased 
demand for natural resources, and climate change. Under the 
backdrop of rapid urbanization, the land and transportation 
planning of most cities in the United States usually does not give 
full consideration and attention to natural resources. 

Overview:

In light of the above-mentioned challenges, in 2017, the San 
Francisco Bay Area of California launched the Bay Area Green-
print, aimed to help the area establish a set of guidelines based 
on the protection of natural resources, so as to promote its 
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sustainable development and balance the 
needs of nature, agricultural resources 
and urban development. #e main orga-
nizers of the project include the Nature 
Conservancy, Greenbelt Alliance, Green-
Info Network, American Farmland Trust, 
and TOGETHER Bay Area. It focuses on 
nine values and bene$ts of natural and 
agricultural resources: food production, 
water supply, water quality, water disas-
ter risk reduction, carbon sequestration, 
outdoor recreation, high-priority habi-
tats, habitat connectivity, and bu!ering 
species and habitats. In addition, the 
Greenprint also considers climate change, 
showing the potential threats and oppor-
tunities that climate change poses to the 
above-mentioned nine natural values and 

Figure 4-38 Greenprint Flow Chart

bene$ts. #e construction and process 
of Greenprint are shown in Figure 4-38 
(Feng Yijia et al., 2015): 

1) Establishment of development guide-
lines and directions: #e Greenprint is 
developed according to regional charac-
teristics and plan goals, its long-term con-
cerns, and through the public opinion so-
licitation and summarization of key areas 
that need to be improved and changed. 
Common directions include increase in 
park green space, building new green-
ways, enhancement of the accessibility 
of green spaces, and improvement of the 
environment and recreational facilities. 
Based on the above characteristics, corre-
sponding guidelines will be drawn up in 

response to the existing special problems 
in the region. 

2) Status analysis and investigation: A 
series of analyses are used to understand 
the status of the region, including stake-
holder surveys, geographic information 

system data analysis, existing parks and 
green space analysis, and funding source 
analysis. 

3) Data analysis for preliminary concept 
map: Geographic information system 
is used to graph the data into a series of 

3. 

Data analysis to 
get a preliminary 
concept map

1. 

Establishment of 
development guide-
lines and directions 

2. 

Status analysis and 
investigation

4. 

Vision, goal and 
indicator system 
determination

5. 

Strategies based on 
regional conditions

6.

Implementation, 
supervision and 
evaluation
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current drawings. #e natural features of 
the area, such as large rivers, undulating 
mountains, etc., are used as the skeleton 
to identify the green infrastructure and 
build it into a green network. #e green 
network is used as the base, and rele-
vant factors are superimposed separately 
according to the problems being studied 
(such as population, employment, hous-
ing, transportation, cultural resources, 
etc.) to obtain the initial concept of the 
Greenprint. 

4) Vision, goal and indicator system 
determination: #e establishment of the 
target system is based on the Greenprint 
Planning Committee, community meet-
ings and $eld surveys. Once the goal 
system is established, questionnaires will 
be issued to the community to develop 
understanding of the needs, priorities and 
recognition of the residents. Based on the 
feedback, analysis needs to be conduct-
ed for the city resources, indicators are 

superimposed, and values are assigned 
through the geographic information 
system spatial analysis so%ware to illus-
trate the corresponding targets. 

5) Strategies based on regional condi-
tions: In general, there are multiple strat-
egies, covering all aspects of the plan. 
When the area is large or the target is 
complex, the implementation strategy will 
also be formulated under the sub-target, 
including policy changes, the formulation 
of regulations, and the actions that need 
to be taken. 

6) Plan implementation and bene$t eval-
uation: A%er the Greenprint is completed 
and there is no objection from all parties, 
the local government will assist the plan-
ning committee in its implementation 
and management. #e main tasks include 
budget estimation and fund raising, set-
ting phased goals and developing action 
plans, and regular bene$t evaluations. 
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Figure 4-39 Schematic Diagram of the Natural Resources Dashboard (le%) and Conservation 
Assessment (right) of the Bay Area Greenprint

Link:
Official Website of Bay Area Greenprint: 
https://www.bayareagreenprint.org/ 

Results:

#e Bay Area Greenprint has been de-
veloped as a web-based application tool 
(see Figure 4-39). #e toolkit can be used 
by various stakeholders including policy 
makers, city managers, environmental 
protection organizations, and the gener-
al public. #e tools use visual atlases to 
show the distribution of various natural 
resources and land use. #rough person-
alized reading and analysis of the land, it 
can help solve local challenges and plan 
according to local conditions with great 
convenience. For example, the natural 
and agricultural resources in the Bay 
Area can be introduced in detail through 
the Natural Resources Panel, and the 
distribution of natural and agricultural 
resources in the Bay Area, land protection 
status, and development risks can also be 
displayed. Furthermore, it can also make 
an overall assessment of the various nat-
ural values and bene$ts which users pay 
attention to, and display the overlapping 

areas and degrees of overlapping of these 
values and bene$ts on the map, support-
ing management in making wise coordi-
nation or weighing decisions in planning.

#e Bay Area Greenprint is being adopt-
ed by departments in government and 
nature conservation organizations in 
the Bay Area. For example, the bay area 
transportation planning department is 
trying to use this tool to quickly analyze 
the ecological footprint of the region-
al transportation plans. #e California 
State Coastal Conservancy is trying to 
use this tool to guide the conservation 
e!orts for natural, recreational and agri-
cultural resources in the Bay Area. City 
of Antioch is incorporating the natural 
resource value information from the tool 
into its key area planning, and promoting 
local protection for important natural and 
agricultural resources to make it more 
suitable to live in. 
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Summary

Among the three cases emphasizing urban 
green infrastructure construction and 
greenhouse gas emission reduction, Milan 
and London face similar situation. Urban-
ization has made the old town of the two 
cities on decline and it is urgent to $nd 
new opportunities for their transforma-
tion and upgrade. 

Milan puts NbS into practice through 
urban regeneration. #rough region-
al ecological construction planning, 
multi-funding and citizens’ participation, 
projects such as Vertical Forest, Parco Ag-
ricolo Sud, Gorla Water Park and Urban 
Gardening have resulted with outstanding 
achievements. #ese projects have ful-
$lled the various needs, such as enhanc-
ing urban landscape, improving air qual-
ity and local microclimate, maintaining 
biodiversity, and disaster prevention and 
mitigation. 

London integrates NbS into its existing 
urban construction projects. #e old town 
optimization and brown$eld restoration 

projects have preserved the local species 
and biodiversity. In project implementa-
tion, a large number of ecological bionic 
designs have been adopted, such as the re-
search on green roof, the protection of the 
local unique striped beetles and the con-
struction of solar panels based on wetland 
parks, etc., which fully integrate natural 
laws with modern technology. #ese are 
new attempts that others can refer to for 
old city transformation and green innova-
tion. 

Chengdu of Sichuan Province is an inter-
national sustainable development pilot 
city released by UN-Habitat and one of the 
third batch of low-carbon pilot cities in 
China. #e city government regards Park 
City as a new model for sustainable urban 
construction in the new era. #rough 
systematic planning and layout arrange-
ment in the governance process, it aims to 
create a beautiful, big City Park and a rural 
scenery in which residents can “open the 
window to see $elds, push the door to see 
greens”. In addition, the three cities have 
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tried di!erent forms to further integrate 
the lives of community residents. Milan 
attaches great importance to residents’ 
needs. London incorporates local design 
inspiration and actions into its renova-
tion projects. Chengdu has used the Low 
Carbon Tianfu as the brand carbon inclu-
sive mechanism and echoes with the na-
tional climate change strategy by mobiliz-
ing the whole society to implement green 
and low-carbon development actions. 

Among the three cases emphasizing urban 
adaptive infrastructure and climate re-
silience improvement, Rotterdam, a rep-
resentative of a low-lying delta city, has 
long been the showcase for adaptation 
technology and the innovative testing 
ground. In accordance with the Rotter-
dam Climate Change Adaptation Strategy 
issued in 2013, it adopts NbS to upgrade 
urban 'ood control facilities to reduce the 
risks caused by sea tides, storms and rain 
'ood disasters. It strengthens the 'ood de-
fense system in the Netherlands through 
the combination of “grey, green and blue” 

infrastructure, and explore economic and 
employment opportunities brought about 
by climate change. 

A!ected by Hurricane Sandy, New York 
City has selected an area with higher di-
saster risk, namely the coastal area of 
Lower Manhattan, to carry out the pilot 
program, and rolled out the Lower Man-
hattan Coastal Resiliency (LMCR) for 
high-risk areas to enhance its adaptability.
 
Scienti$c planning is essential to the suc-
cessful implementation of NbS. #e Bay 
Area Greenprint in San Francisco shows 
the strategic planning tools to use math-
ematical models and geographic informa-
tion system to guide community devel-
opment and promote a balance between 
nature, farmland and the needs of regional 
expansion, becoming a practical medium 
for resolving the contradiction between 
urban development and the natural envi-
ronment. 



Addressing climate change requires 
the participation of all parties, among 
which, the state is one of the most 
important leaders and promoters, and 
the public sector plays a vital role in 
the regional and global promotion of 
NbS. The implementation of NbS is 
of great significance to developing 
countries. On the one hand, NbS can 
break through traditional thinking and 
models, and promote mitigation and 
adaptation actions through diversified 
and innovative approaches. On the 
other hand, it is also conducive to the 
integration of the 2 degrees Celsius 
target set by the Paris Agreement 
and the carbon neutrality target pro-
posed by the countries to businesses 

COUNTRY4.6

in various industries. The important 
measures for countries to promote the 
development of NbS include strength-
ening the awareness and understand-
ing of NbS by various departments, 
issuing policies and regulations con-
ducive to the development of NbS, 
launching national-level pilot projects, 
incorporating NbS into the Nationally 
Determined Contributions (NDCs) 
commitments and relevant national 
strategic plans, etc. This report se-
lects national NbS projects and strat-
egies in Costa Rica, China and Brazil 
to show how the country can play an 
important role in the design and pro-
motion of NbS. 
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Background:

Costa Rica is a well-known biodiversity hotspot in the world 
(with a large number of highly threatened endemic species). Al-
though with the land area similar to Switzerland, the number of 
species is equivalent to that of North America combined. A total 
of 26% of Costa Rica’s land area and 1% of the national waters 
(including 17% of the territorial sea) are classi$ed as protected 
areas. However, these terrestrial and marine protected areas and 
their surrounding ecosystems are facing enormous challenges 
brought about by development. Over$shing, illegal $shing, un-
derregulated tourism development, urbanization, logging, water 
pollution, coral reef degradation and depletion of $shery re-
sources all pose threats to the protected areas and adjacent land 
and waters. Despite its great e!orts, there is still a signi$cant gap 
between the actual protected area in Costa Rica and the protect-
ed area and target of the Convention on Biological Diversity. 

Overview:

To bridge the above-mentioned gap and realize the goals of the 
Programme of Work for Protected Areas of the United Nations 
Convention on Biological Diversity, the Costa Rican government 
has established the Forever Costa Rica national strategy through 
its National System of Protected Areas (SINAC). #e launch 

Case Name:

Forever Costa Rica 

Source: 

The Nature Conservancy 
repositories 

Participants:

Government of Costa Rica, 
Linden Trust for Conservation, 
Gordon and Betty Moore 
Foundation, Walton Family 
Foundation, The Nature 
Conservancy 

Location:

Costa Rica 

Duration: 

2010-2015 

Costa Rica National 
Ecological Protection Plan

Highlights:
The attention given by the presidents at the national level and the 
support of multiple ministries are essential to the success of Forever 
Costa Rica; a new government-enterprise cooperation model was es-
tablished, the new financial mechanism of “permanent project financ-
ing” has been tested, and a number of public welfare and corporate 
foundations have set up trust funds to carry out protection work. 

4.6.1
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and implementation of this strategy are 
inseparable from the attention and strong 
support rendered by the two presidents. 
President Oscar Arias launched his vi-
sionary “Peace with Nature” philosophy, 
advocating the provision of continuous 
funds to carry out nature protection 
work. President Laura Chinchilla Mi-
randa also provided endorsement of 
the e!ort, enabling the project to be 
successfully launched in 2010. In ad-
dition, ministers from the Ministry of 
Environment, Energy and Telecommu-
nications, the Ministry of Natural Re-
sources Conservation, and the Ministry 
of Foreign A!airs, have also provided a 
lot of support for the project. In addition 
to the strong government support, it has 
also pioneered the government-enterprise 
cooperation model, which ensured the 
responsibilities and obligations of the par-
ticipants by establishing trust funds and 
contract management models . Generally 
speaking, long-term protection for the 
protected areas is the most direct way to 
achieve biodiversity. However, developing 
countries usually face with challenges 
such as the lack of protection resources 
and insu&cient protection. At present, 
few developing countries have completed 
the goals mentioned in Convention on 
Biological Diversity. #e successful im-
plementation of the Forever Costa Rica 
strategy has the chance to make Costa 
Rica the $rst developing country in the 
world to achieve the protection goals. It 
provides valuable experience for other 
developing countries. 

Forever Costa Rica was o&cially launched 
at the 10th Conference of the Parties of 
the Convention on Biological Diversity 
(CBD COP10) in 2010. At the call of the 
then President Laura Chinchilla, Linden 
Trust for Conservation worked with the 

Gordon and Betty Moore Foundation, 
the Walton Family Foundation and #e 
Nature Conservancy to establish a long-
term funding mechanism to carry out 
protection work. At the same time, a 
steering committee was established at the 
cabinet level to monitor and evaluate the 
implementation of the project. It is worth 
mentioning that Forever Costa Rica has 
set speci$c phase goals and made clear 
provisions on the rights and responsibil-
ities of the participants, which includes 
the following: Achieving the goals of the 
Convention on Biological Diversity and 
estimating the costs through the National 
System of Protected Areas (SINAC); en-
suring that funding is available at the ini-
tial stage, with the government specifying 
the proportion and the amount of fund-
ing it will provide; realizing 50 million 
$nancing and establishing a trust fund for 
government-enterprise cooperation, for 
which the trust fund and the government 
will sign a cooperation agreement to clar-
ify the fund budget appropriations. 

#e strategic goal is to “establish and 
maintain, by 2010 for the terrestrial areas 
and by 2012 for the maritime areas, com-
prehensive national and regional systems 
of e!ectively managed and ecologically 
representative protected areas.” Costa 
Rica is one of the pioneer countries that 
have successfully implemented a payment 
system for environmental services across 
the country. #e National Financing Fund 
launched the ecosystem service payment 
system in 1997 to bene$t small and 
medium landowners who are suitable for 
forestry activities and promote the pro-
tection and restoration of forests. Costa 
Rica has achieved the goal of reforestation 
of 6,500 hectares, sustainable manage-
ment of 10,000 hectares of natural forest, 
and protection of 79,000 hectares of pri-
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vate natural forest by investing USD$14 
million for ecosystem services. In terms 
of funding, Forever Costa Rica has coop-
erated with partners such as the Linden 
Trust for Conservation, the Gordon and 
Betty Moore Foundation, and #e Nature 
Conservancy to establish a trust fund and 
create a “permanent project $nancing” 
approach and learning from the $nancing 

Figure 4-40 Costa Rica’s Existing Marine and Terrestrial Protected Areas 
and Targeted Protected Areas (2010). Purple: Existing Protected Areas; Yel-
low: Newly Added Protected Areas (Source: Forever Costa Rica Overview)

model of private companies. #is $nanc-
ing model respects the interdependence 
of participants while restricting them, so 
that multiple investors can make large 
investments at the same time and get 
paid based on the realization of goals. 
#is is a common practice in the private 
sector to $nance large projects such as 
power plants, but it is rarely used in the 
non-pro$t sector. 

Results:

#e success of Forever Costa Rica is 
inseparable from the international atten-
tion to biodiversity conservation, a stable 
domestic political situation, more than 40 
years of protection experience, and strong 
government implementation. It sets goals 
in three dimensions, including increasing 
ecological representativeness in the pro-
tected area, strengthening protected area 

management, and responding to climate 
change: 

1) Increasing ecological representa-
tiveness in the protected area: With the 
support of #e Nature Conservancy, the 
Costa Rican government has determined 
the conservation goals of its import-
ant terrestrial, freshwater and marine 
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Link:
More information about Forever Costa Rica: 
https://www.geofunders.org/documents/534 

ecosystems and 'agship species. #ese 
goals focus on $lling the missing areas 
in the terrestrial protected area system 
and increasing the protection of marine 
ecosystems. Speci$cally, the expansion or 
creation of 12 areas has doubled the total 
marine protected area. #e newly added 
areas highlight priority areas to conserve 
based on threats from climate change 
(temperature increase, rising sea levels 
and acidi$cation). In addition, the terres-
trial protected areas will also expand from 
26% to 26.5% of Costa Rica’s land mass. 
 
2) Strengthening protected area manage-
ment: Assessing and improving the man-
agement e!ectiveness of protected areas 
is the top priority for the government 
and partners. #is includes updating and 
managing the objectives of each protected 
area, as well as combining multiple tasks 
to evaluate these objectives. #e National 
System of Protected Areas (SINAC) has 
formulated a uni$ed “Towards E&cient 
Administration of Protected Areas: Pol-
icies and Indicators for Monitoring”, 
which contains 37 indicators covering $ve 
areas, i.e., social, administrative, cultur-
al and natural resource management, 
policies and regulations, and $nancial 
management. #ese management tools 

and methods are of great signi$cance to 
existing and newly established protected 
areas in the future. #e SINAC has also 
made a commitment to improve insti-
tutional e&ciency, and will establish a 
special marine department and a unit to 
evaluate the e!ectiveness of protected 
area management.

3) Responding to climate change: At 
present, all parties have realized that 
climate change will seriously threaten the 
biodiversity of Costa Rica. #e Costa Rica 
government took into account climate 
change impact on the protected area for 
the $rst time in the implementation of the 
strategy. At the beginning of the project, 
it clari$ed the threat of climate change 
to the ecosystem and species in the pro-
tected area, as well as possible mitigation 
and adaptation measures; during project 
implementation, the impact of climate 
change was continuously monitored and 
evaluated, and dynamic adaptation mech-
anisms and measures were established; in 
the later stage of the project, the strategic 
plan was summarized as to the devel-
opment of biodiversity and ecosystem 
adaptation to climate change and extreme 
weather events in the protected area, and 
pilot implementations were carried out. 
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Highlights:
The Ecological Conservation Red Line is an important means of coor-
dinating economic development and environmental protection at the 
national level. It emphasizes protection priority and adapts measures 
to local conditions, starting from the actual situation of each region, 
and dividing the ecosystem with scientific methods. In addition to 
regulations and policies, big data and visual platforms are used to 
enhance the scientific nature of decision-making. China is exploring 
ecological protection and climate change solutions suitable for the de-
veloping countries, which can benefit those underdeveloped regions, 
their inhabitants and the endangered species.  

Case Name:

Ecological Conservation Red 
Line (ECRL) 

Source:

C+NbS platform 

Participants: 

Chinese government 
departments at all levels 

Location: 

China 

Duration: 

Since 2017 

China Ecological Conservation 
Red Line (ECRL) 

Background:

With the rapid development of industrialization and urbaniza-
tion, China’s resources and ecological environment are facing 
severe threats. China’s environmental protection and construc-
tion e!orts have been on the rise each year. But in general, as 
resource constraints continue to increase, environmental pollu-
tion continues to worsen, ecosystem degradation is still serious, 
ecological problems become more complex, and the trend of en-
vironmental and ecological deterioration has not been reversed. 
Due to overlapping protected areas, low e&ciency of ecological 
protection, lack of integrated protection, lax enforcement, and 
the spatial pattern to ensure national and regional ecological, 
economic and social coordinated development has not yet been 
formed (Li Ganjie, 2014).
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Overview:

Ecological Conservation Red Line 
(ECRL) refers to the areas that have 
special and critical ecological functions 
within the ecological space and must be 
strictly protected. It is the bottom line 
and lifeline to ensure national ecological 
security, which includes key ecological 
areas for water conservation, biodiversity, 
soil and water conservation, windbreak 
and sand $xation and coastal ecological 
stability. It also covers other ecologically 
sensitive and fragile areas such as those 
with water and soil erosion, land deserti-
$cation, rocky deserti$cation and salini-
zation.1  It is an institutional innovation 
for land and space planning and manage-
ment and another “lifeline” mentioned at 
the national level a%er the “red line of 120 
million hectares of arable land”. #e con-
cept was $rst proposed in 2011 and was 
subsequently incorporated into the Envi-
ronmental Protection Law (2015). In 2017, 
the Chinese government issued the Opin-
ions on Delineating and Strictly Observing 
the Ecological Conservation Red Line to 
start its nationwide implementation. As of 
2020, the area within the ECRL accounts 
for about 25% of China’s total land area. 
It aims to include all endangered species 
and their habitats in the protection, while 
preventing 'oods and sandstorms, and 
providing clean water and other ecosys-
tem services to achieve the synergy of 
climate change response and biodiversity 
protection. 

1 The definition comes from the Opinions on Delineating and 
Strictly Observing the Ecological Conservation Red Line 
issued by the General Office of the Central Committee of 
the Communist Party of China and the General Office of the 
State Council 

ECRL is an important step to coordinate 
economic development and environmen-
tal protection: At the beginning of the 
21st century, the results of the “National 
Ecological Environment Survey and 
System Assessment” showed that Chi-
na’s forest, wetland, grassland and other 
ecological spaces were severely occupied. 
Regarding the question of how to change 
the situation and achieve the goal of pro-
tecting the ecological environment while 
promoting economic development, Chief 
Expert Gao Jixi, Director of the Nanjing 
Institute of Environmental Sciences of the 
Ministry of Ecology and Environment 
and Chairman of the National Ecologi-
cal Conservation Red Line Delineation 
Expert Committee, put forward the 
concept of “Ecological Conservation Red 
Line” to protect those important eco-
logical areas, and the areas outside the 
protected areas can be used for industrial 
expansion and urbanization. 

#e Opinions on Nature Reserves of June 
2019 requires that “all types of nature 
reserves with important ecological func-
tions, sensitive and fragile ecological 
environments, and other types of nature 
reserves that need to be strictly protect-
ed should be included in the Ecological 
Conservation Red Line”. In November of 
the same year, the Central People’s Gov-
ernment issued the Guiding Opinions on 
the Overall Planning and Implementation 
of #ree Control Lines in the Land and 
Space Planning, in which the “three areas 
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and three lines” are considered as the core 
of China’s land and space planning. #e 
“three areas” are based on three types of 
space: urban space, agricultural space, 
and ecological space. #e “three lines” 
correspond to the three control lines of 
urban development boundary, permanent 
basic farmland protection red line, and 
ecological conservation red line (Wang 
Yinglin et al., 2020). 

In addition, China issued the Master Plan 
for Major Projects of National Important 
Ecosystem Protection and Restoration 
(2021-2035) in 2020, which clari$ed 
the protection goals by 2035, including 
a forest coverage rate of 26%, the forest 
volume of 21 billion cubic meters, a natu-
ral forest area stable at about 200 million 
hectares, and 60% comprehensive vegeta-
tion coverage of grasslands; maintaining 
the current wetland area with protection 
rate increased to 60%; 56.4 million hect-
ares of newly added area under compre-
hensive soil erosion control, and more 
than 75% of sanded land to be brought 
under control; the deterioration of marine 
ecology should be fully reversed, and the 
retention rate of the natural coastline 

shall not be less than 35%; the nature 
reserve with national parks as the main 
body shall occupy more than 18% of the 
land area, and endangered wild animals 
and plants and their habitats should be 
fully protected. 

In addition, the Chinese government has 
provided tremendous support for the 
implementation of the ecological red line. 
In October 2017, the National Develop-
ment and Reform Commission o&cially 
approved the launch of the supervision 
platform for ECRL, with a total invest-
ment of 286 million yuan. #e red line 
supervision database has been designed, 
with 67 types of data entered in 4 catego-
ries. #e supervision platform will rely 
on satellite remote sensing and terrestrial 
ecosystem monitoring sites to form a 
space-air-ground integrated monitoring 
network to assess and warn ecological 
risks timely. It provides real time moni-
toring of human interference activities, 
and punishment will be meted out imme-
diately if the behavior violates the red line 
to ensure that the ecological function is 
not reduced, the area is not reduced, and 
the nature is not changed. 
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Links: 
News report | Gao Jixi Forming a National Map of Ecological Conservation Red Line. 
November 19, 2018:
http://www.chinacses.org/hjkp_23038/hbkpxw/201811/t20181127_675124.shtml 

News report | 1/4 Land Area of the 15 Regions Will Be Guarded by the Ecological 
Conservation Red Line. February 13, 2018: 
http://www.gov.cn/xinwen/2018-02/13/content_5266384.htm 

Results:

#rough the joint e!orts of the Ministry 
of Ecology and Environment, the Nation-
al Development and Reform Commis-
sion, the Ministry of Natural Resources 
and other relevant provinces, the project 
adopts a combination of top-down and 
bottom-up approaches, whereby the cen-
tral government is in charge of planning 
and the local authorities are in charge 
of enforcement and feedback. #rough 
scienti$c evaluation, departmental coor-
dination, planning coordination, regional 
coordination, land-sea coordination, 
expert review and inter-ministerial co-
ordination group review, the delineation 
of ecological conservation red lines in 15 
regions, including 3 provinces (cities) of 
Beijing, Tianjin and Hebei, 11 provinces 
(cities) in the Yangtze River Econom-
ic Belt, and Ningxia Hui Autonomous 
Region, has been carried out successfully. 
As of 2018, the total area of ecological 

conservation red lines delineated by the 
15 regions including Beijing is about 
610,000 square kilometers, accounting 
for about 1/4 of the total land area of the 
15 regions. #ey are mainly ecologically 
important and ecologically sensitive and 
fragile areas, covering national and pro-
vincial-level nature reserves, scenic spots, 
forest parks, geological parks, world cul-
tural and natural heritage, wetland parks 
and other protected areas. In general, it 
has realized its full delineation. China 
implemented ecological restoration and 
other measures in the designated ecolog-
ical red line areas. #e carbon sequestra-
tion in the region accounts for 45% of the 
total carbon sequestration, which plays a 
key role in climate mitigation. 

Figure 4-41 Evolution Diagram of China Ecological Conservation Red Line (ECRL)

By the end of 2017, 
ecological conservation 
red line in provinces 
and cities along the 
Beijing-Tianjin-Hebei 
region and the Yangtze 
River Economic Belt is 
delineated

By the end of 2018, 
delimitation is complet-
ed in other provinces, 
forming a national map 
of ecological conserva-
tion red line

By the end of 2020, 
fully complete the 
delimitation and 
demarcation of the 
ecological conserv-
ation red line and 
establish the monitor-
ing system, basically 
forming an ecological 
conservation red line 
system

Master Plan for Major 
Projects of National 
Important Ecosystem 
Protection and Restor-
ation (2021-2035) has 
been issued in 2020
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Case Name: 

The Oasis Project 

Source:

UN NbS case report

Location: 

Apucarana, Sao Paulo and 
São Bento do Sul, Brazil 

Duration: 

Since 2006 

Brazil's Oasis Project for the 
Protection of Water Sources

Highlights
To achieve the goal of environmental protection through economic 
means, Payment for Environmental Services (PES) can be used in ar-
eas such as biodiversity protection, climate change, soil protection, 
nutrient recovery, water source protection, etc.; trying to develop an 
economic pricing model to enable farmers to obtain tangible econom-
ic incentives to increase the forest area, improve forest quality and 
adopt the best agricultural practices that can protect the ecological 
environment on their land

Background:

Climate change and water security are the common social chal-
lenges faced by the world. In many regions, changes in precipi-
tation and melting of snow and ice caused by climate change are 
signi$cantly a!ecting the water resources and their quality. At 
the same time, the destruction of ecosystems caused by climate 
change also poses severe threats to water security. Currently, 
about 2.2 billion people in the world do not have safe drinking 
water, 4.2 billion people do not have access to safe environmen-
tal health services, and 3 billion people lack basic hand-washing 
facilities. #e World Water Development Report 2018 of the 
United Nations pointed out that the global water demand is 
increasing at a rate of 1% per year, and it will increase by a third 
in the next 30 years. On the other hand, since the beginning of 
the 20th century, about two-thirds of forests and wetlands have 
disappeared or degraded (UNESCO, 2018). Insu&cient supply 
is the main reason for the increasing challenges of water man-
agement. Water security can be improved by protecting and 
restoring water-related ecosystems, including mountains, forests, 
wetlands, rivers, aquifers and lakes. Take forests as an example, 
according to statistics from the United States Department of Ag-
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riculture, forests provide drinking water 
for 180 million Americans in 68,000 
communities and are the largest source 
of drinking water in the United States. 
Forests managed by the US Forest Service 
can provide water for 66 million people in 
3,400 communities in 33 states. #e cost 
of drinking water treatment decreases 
with the increase in forest coverage in the 
watershed.

Overview:

Located in the Amazon Basin, Brazil is 
abundant in water resource and biodi-
versity. However, since the 1970s, in the 
Brazilian economic miracle, its natural 
environment has paid a heavy price for 
economic growth. Urban expansion, 
population growth, and production based 
on energy and material have caused 
serious threats to its environment. #e 
government has issued a series of envi-
ronmental protection laws and policies, 
including economic attempts to achieve 
environmental protection goals. Pay-
ment for Environmental Services (PES) 
is one of them. PES is related to NbS, 
which aims to encourage local people to 
protect the ecosystem through economic 
compensation. #e logic of PES is very 
simple: Increase income from economic 
activities that are compatible with envi-
ronmental protection to encourage the 
sustainable use of natural resources and 
punish predatory activities. PES can be 
used for biodiversity protection, climate 
change response, soil protection, nutrient 
recovery, water source protection, and so 
on. In recent years, academia has con-
tinuously advocated the use of economic 
means to complement the existing regula-
tory approach in terms of environmental 

protection, and PES is the product of this 
promotion. Brazilian PES is one success-
ful practice of payment for ecosystem 
services. 

Since 2006, Brazil has been implementing 
#e Oasis Project. It is led by the Bot-
icário Group Foundation, a non-pro$t 
organization dedicated to nature con-
servation, and under the guidance of the 
local government, also joining hands with 
enterprises (such as the local water com-
pany and the Mitsubishi Foundation). 
#e Oasis Project has been implemented 
in Apucarana, Sao Paulo, and São Bento 
do Sul, Brazil. Its goal is to protect the 
watershed by protecting the native forest 
on private land. 

#e 2006 Oasis Project in Sao Paulo, 
Brazil, for example, the water company 
donated 1% of the income from the city 
to the local government’s environmental 
protection fund, which the government 
would use to reward private farmers for 
their excellent work in native forest pro-
tection. #e Boticário Group provided 
technical support in this project. Private 
lands were graded with their unique scor-
ing mechanism and evaluation criteria, 
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and the amount of rewards is calculated 
based on the $nancial conversion formu-
la. Speci$cally, the reward given to the 
farmers can be expressed as: Z*X*[(1 + 
(G1) + (G2) + (G3)], where X represents 
25% of the rent for the land, which is used 
to refer to the opportunity cost of using 
the land. Z represents the land area, and 
G1, G2 and G3 are three bonus items, 
representing freshwater protection, natu-
ral ecosystem protection and sustainable 

Link:
United Nations Environment Programme: 
https://wedocs.unep.org/bitstream/handle/20.500.11822/28898/NBS_water_security.pdf?sequence=1&isAllowed=y 

agricultural behavior respectively. Each 
bonus item has a di!erent weight. In ad-
dition, the Boticário Group also measures 
the project through rating and question-
naires. #rough the economic pricing 
model, farmers can obtain tangible eco-
nomic incentives to increase the forest 
area, improve forest quality and adopt the 
best agricultural practices that can protect 
the ecological environment on their land. 

Results:

Such incentives can improve the health 
of the river basin and the stability of 
water supply in the entire region, which 
can directly bene$t the water company, 
thereby a multi-win closed loop has been 
formed. According to estimates by the 
Boticário Group, the initial implemen-
tation of #e Oasis Project in São Bento 
do Sul has achieved an additional con-
servation of 1,620 hectares of forest and 
restoration of 3,239 hectares of degraded 
pastures. It means a reduction in the soil 
loss of 54%, a reduction of soil turbidity 
of 44%, saving from 13% to 26% in water 
treatment costs and an increase of 2.8% in 

water production. #e reduction in water 
treatment costs, regional bene$ts (reduce 
'ood losses), and global bene$ts (carbon 
sinks) enable the plan to recover its in-
vestment within 6 years. #e Boticário 
Group also predicts that the value of the 
project in terms of carbon sinks will reach 
6 million US dollars. Its adaptability en-
hancement and social and environmental 
contribution include: Improving adapt-
ability through economic bene$ts, social 
in'uence (increasing income, reducing 
poverty, climate equity, etc.), food securi-
ty, reducing species extinction and eco-
logical loss, protecting biodiversity, etc. 
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Summary 

Costa Rica is a pioneer country in global 
biodiversity and ecological protection. 
#rough the government’s forward-look-
ing planning and deployment, it success-
fully implemented the “Forever Costa 
Rica” strategic cooperation project in 
2010, making it the only tropical country 
that reversed forest degradation and possi-
bly the $rst developing country to achieve 
the vision of protected areas under the 
Convention on Biological Diversity. #e 
successful launch and implementation of 
the “Forever Costa Rica” project cannot 
be possible without the attention and sup-
port given by the presidents at the national 
level. #e project not only received sup-
port from the Ministry of Environment, 
Energy and Telecommunications, the 
Ministry of Natural Resources Conserva-
tion, and the Ministry of Foreign A!airs 
and other ministries, but also established 
a new model of government-enterprise 
cooperation, pioneering the “permanent 
project $nancing” mechanism, which 
brings together public welfare and corpo-
rate foundations to establish trust funds 
for the protection work. It is worth men-
tioning that the “Forever Costa Rica” pro-
tection strategy has made clear provisions 

on the responsibilities of each participant, 
and has set clear milestone targets as the 
basis for fund allocation. Its success is in-
separable from the international attention 
to biodiversity conservation, a stable do-
mestic political situation, more than 40 
years of protection experience, and strong 
government implementation. It has set 
goals in three dimensions, including in-
creasing ecological representativeness in 
the protected area, strengthening protect-
ed area management, and responding to 
climate change. 

China is committed to the construction 
of ecological civilization, aiming to coor-
dinate development under the premise of 
protecting the environment and respond-
ing to climate change. At the United Na-
tions Climate Action Summit 2019, China 
was invited to jointly promote global NbS 
work with New Zealand. During this 
period, China’s “Ecological Conserva-
tion Red Line (ECRL)” policy has caught 
the attention and has been understood 
by more and more countries. Mean-
while,China is also constantly explor-
ing and innovating. #e achievements of 
ECRL that originally aimed at protecting 
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areas with important ecological functions 
and fragile areas and restoring wild animal 
and plant populations may be developed 
into potential resources for emission re-
duction and carbon sequestration, so as 
to build a bridge of communication and 
cooperation between scienti$c protec-
tion of nature, collaborative governance 
of ecological environment and response 
to climate change, setting a precedent for 
the international community. #e ECRL 
emphasizes the priority of protection 
and adapts measures to local conditions, 
starting from the actual situation in each 
region, and dividing the ecosystems with 
scienti$c methods. At the same time, 
in terms of management measures, the 
ECRL advocates a top-down design, em-
phasizing the di!erentiated management 
of the ecological conservation red line 
in multiple provinces. With the support 
of policies and funds from the state and 
ministries, China is already actively using 
big data and visual platforms to enhance 
the scienti$c nature of decision-making. 
In the future, China can continue to in-
novate and explore ecological protection 
and climate change solutions suitable for 
developing countries, so as to bene$t more 

underdeveloped regions, their inhabitants 
and the endangered species. 

In order to protect the precious fresh-
water resources and the Amazon forest 
ecosystem, Brazil has launched “#e 
Oasis Project” and has conducted pilot 
projects in the cities of Apucarana, Sao 
Paulo, and São Bento do Sul. “#e Oasis 
Project” is guided by the concept of “Pay-
ment for Environmental Services (PES)” 
and encourages local people to carry out 
work to protect the ecosystem through 
economic compensation. #e project is 
led by non-governmental organizations, 
bringing together local governments, 
foundations, and water companies to en-
courage local communities to participate 
through the development of simple and 
e!ective incentive mechanisms to achieve 
ecological protection of forests, degraded 
pastures, and river basins, and promote 
healthy basins and stable water 'ows 
throughout the region.
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As an emerging, global, and interdisci-
plinary issue, NbS requires cross-bor-
der communication and collaboration 
among all countries and stakeholders 
in the world. Gathering the power of 
global governments, international or-
ganizations, enterprises, think tanks, 
and individuals to spread the concept 
of NbS, promote the practice of NbS, 
and promote the development of NbS 
is inseparable from the publicity, coor-
dination and integration role of related 
NbS platforms and initiatives. This 
section selects NbS communication 
and promotion platforms in different 

PLATFORM&
INITIATIVE

4.7

periods and in different regions, in-
cluding Nature4Climate, which played 
a fundamental role in the initial stage 
of NbS development, the "Count-
down" global initiative that emerged 
after NbS gained global attention in 
2019, and the C+NbS platform initi-
ated by China, to analyze the active 
role played by the cooperation plat-
form and global climate action initia-
tives in promoting the development of 
NbS. 
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Case Name: 

Nature4Climate 

Source: 

C+NbS platform 

Participants: 

The United Nations Devel-
opment Programme, United 
Nations Environment 
Programme, International 
Union for Conservation of 
Nature, World Wide Fund for 
Nature, The Nature Conser-
vancy and other institutions 

Location: 

Worldwide (headquartered in 
London, UK) 

Duration: 

Established in 2017 

Nature4Climate

Highlights:
With the help of major global conferences and platforms such as the 
World Economic Forum, the United Nations Climate Change Confer-
ence, and the Climate Action Summit to promote the huge potential 
of nature in the field of mitigation and adaptation. Amplify the voice of 
NbS in the field of climate change through effective communication 
strategies, and encourage more NbS practices through the creation of 
a global NbS action community. With the help of visual atlases to intu-
itively show the potential of NbS to reduce emissions in the world and 
in various regions, and further increase the public’s awareness and 
understanding of NbS.

Background:

Nature4Climate is a multi-stakeholder alliance, which was 
jointly initiated and established in 2017 by the United Nations 
Development Programme, the United Nations Environment 
Programme, the Convention on Biological Diversity, the Interna-
tional Union for Conservation of Nature, #e Nature Conser-
vancy and other organizations. It hopes to establish a coopera-
tion platform to convene more institutions and organizations to 

Figure 4-42 Logo of Nature4Climate (N4C)
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promote the potential and possible op-
portunities of NbS, thereby increasing the 
contribution of NbS to global climate ac-
tions. #e main targets of Nature4Climate 
include decision makers, policy makers, 
the private sector, opinion leaders, etc. 
Currently, Nature4Climate has more than 

Figure 4-43 Global Partners of Nature4Climate (Source: Nature4Climate)

20 partners worldwide (see Figure 4-43), 
aiming to gain support from foundations, 
UN agencies, civil organizations, and 
the private sector to increase actions and 
investments in NbS and help realize the 
goals of the Paris Agreement.  

Overview: 

Nature4Climate pointed out that through 
the protection, restoration and sustain-
able management of ecosystems, by 
2030, NbS may contribute about 30% of 
emission reductions to achieve the 2°C 
or 1.5°C temperature rise target speci$ed 
in the Paris Agreement. Nature4Climate 
hopes to carry out activities in the fol-
lowing three areas to achieve the goal of 
“cutting 10 billion tons of carbon dioxide 
equivalent through NbS by 2030”: 

1) Raise public awareness and understand 
the important potential and role of NbS; 

2) Enhance and strengthen the actions 
of countries to achieve national volun-
tary emission reduction commitments 
through NbS; 

3) Increase climate $nancing to enable 
more funds to 'ow to NbS. 
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Link:
The official website of Nature4Climate:
https://nature4climate.org  

#e work of Nature4Climate includes 
demonstrating the potential of climate 
mitigation in the $eld of land use, advo-
cating excellent scienti$c methods of land 
management, sharing excellent global 
cases, promoting multi-party dialogue, 
and disseminating scienti$c knowledge. 
Nature4Climate brings the story of NbS 

to as many audiences as possible through 
high-level dialogue and cooperation, 
strategic mobilization, corporate cooper-
ation, youth mobilization, and innovative 
communication. 

Platform Achievements: 

Since its launch in 2017, Nature4Climate 
has spoken out at major international 
events or conferences every year, which 
has increased the number of topics relat-
ed to NbS by three times, and the share 
of NbS in the $eld of climate change has 
increased from 1% to the current 12%. 
#e formation of a NbS community 
further expands the scope of NbS’s in'u-
ence. Climate $nancing has been directed 
more towards NbS related $elds, and the 
proportion of NbS in net investment has 
increased from 3% to 8%. #e $eld of 

theoretical development of NbS has also 
advanced by leaps and bounds. In 2015, 
there were only three academic articles 
mentioning NbS, and by 2019, there were 
more than 100 NbS-related papers. #e 
communication and cooperation strategy 
of Nature4Climate has also achieved great 
results. #rough the establishment of an 
integrated communication and exchange 
platform, more companies and young 
talents are absorbed into the NbS coop-
eration. 
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Case Name: 

Countdown 

Participants: 

Initiated by TED and Future 
Stewards, with response from 
global partners 

Source: 

C+NbS platform 

Location: 

Global 

Duration: 

2020-2021 

Countdown Global Initiative

Highlights:
Relying on the TED platform and its subordinate TEDx Program, gath-
er the NbS and local case studies raised from various places and 
share them with the world, expand the voice and contribution of NbS 
in the world, and successfully publicized climate change. Focusing 
on different levels of climate governance actors ensures the wide par-
ticipation of multiple stakeholders. Using the influence of TED, climate 
change issues have received widespread attention from more people 
around the world.

Background:

To reverse the trend of climate change, all sectors of society need 
to make the most positive response, including strong and deci-
sive political leadership, a transformative business vision, and 
the active participation of all citizens. To this end, TED and the 
Future Stewards (a coalition of partners) jointly launched the 
“Countdown” global initiative, aimed at advocating and acceler-
ating the proposal of solutions to the climate crisis, and turning 
green ideas into practical actions. #e ultimate goal of the ini-
tiative is to reduce greenhouse gas emissions by at least half by 
2030 through the e!orts of all parties, creating a safer, cleaner, 
and fairer world for mankind. 

Figure 4-44 "Countdown" Global Initiative Logo
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Overview:

#e “Countdown” initiative was launched 
on October 10, 2020. It raised $ve inter-
related issues for the human world and 
tried to draw a blueprint for a clean future 
by advocating the discussion of these $ve 
issues. From these $ve issues, $ve sub-
themes in the “Countdown” initiative 
were derived: Energy, transportation, 
materials, catering and nature. 
#e initiative invites multiple partners to 
participate in the “Countdown” initiative. 
Local organizations, companies, cities 
and countries, as well as citizens from all 
over the world can sign up to participate. 
“Race to Zero” is a substantive global 
movement proposed in the “Countdown” 
initiative, trying to mobilize companies, 
cities, regions and investors to participate 
in actions to reduce carbon emissions 
ahead of the 26th Conference of the 
Parties of the United Nations Frame-
work Convention on Climate Change 

Figure 4-45 Path Map of Companies Participating in the "Countdown" Global Initiative 
(Source: Countdown o$cial website)

(UNFCCC COP26) in November 2021. 
All the organizers are invited to share 
their own cases, experiences and ideas 
on climate governance. Among them, 
di!erent organizers have di!erent ways of 
participation: Business entities are invited 
to make practical climate commitments 
(see Figure 4-45 for the three ways of 
participation) to minimize the impact 
on climate change; cities and regions can 
cooperate with international organiza-
tions related to the platform to carry out 
carbon emission reduction practices; the 
activities organized by non-pro$t orga-
nizations are mainly  sharing of scienti$c 
knowledge. 
 
#e initiative is expected to last for 
nearly a year. On October 10, 2020, the 
“Countdown” initiative was o&cially 
launched globally through an online 
press conference. #e Global Kick-o! 

Set goals through the 
“Science-Based Goals” 
initiative and commit 
to achieving net zero 
emissions by 2050 at the 
latest. 

Business Am-
bition for 1.5°C 
commitment

#e Climate 
Pledge

SME Climate 
CommitmentSign a commitment to 

reduce emissions by half 
by 2030, achieve net zero 
emissions by 2050, and 
obtain $rst-class resourc-
es. 
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Conference was held simultaneously on 
the video platform YouTube. More than 
50 thinkers and actors in di!erent $elds 
shared their views on climate change 
under $ve themes, calling on leaders and 
citizens everywhere to take action, and 
also developed multiple practical ideas 
with research values from di!erent per-
spectives. From the start of the confer-
ence to October 2021, the “Countdown” 
initiative has entered the “accelerated 
development” stage, and the baton will 
be handed over to the local organizers. 
Organizers focus on solving the $ve 
interrelated issues of the climate crisis, 
combined with the actual local situation 

Figure 4-46 Footprints of "Countdown" Global Initiative in 2020 
(Source: Countdown o$cial website)

to carry out speci$c local activities. #e 
form of activities includes but not limited 
to watching and sharing with the audi-
ence the videos of speeches and dialogues 
of the global launch of the “Countdown” 
initiative, hosting local climate dialogues 
and lectures, organizing and participating 
in “Countdown” creative projects, etc. 
From October 12 to 15, 2021, a four-day 
“Countdown Summit” will be held in 
Edinburgh, Scotland, combining lectures, 
case studies and seminars to comprehen-
sively summarize and consolidate the 
“Countdown” initiative activities from 
2020 to 2021. 

Results:

#e biggest goal of the TEDx Program is 
to bring the spirit of “ideas worth spread-
ing” to communities around the world in 
line with TED’s mission, advocating and 
helping them to host TED-style sharing 

activities. #e “Countdown” global ini-
tiative, as the 'agship platform newly 
created by the TEDx Program, also aims 
to share and disseminate the solutions 
and local NbS experience of actors at 
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all levels in response to climate gover-
nance, and to gather ideas from all over 
the world to solve the climate crisis on 
the platform. At present, more than 600 
entities around the world have partici-
pated in the “Countdown” initiative. In 
China, as of December 2020, nearly ten 
“Countdown” landing events have been 
held. Hosts include $rst-tier cities, think 
tanks, non-pro$t charity organizations, 
enterprises, etc. #ousands of people 
participated in the countdown initiative 
as sharers or audiences. #is has aroused 
extensive reports and attention from Chi-
nese social media and academic circles. 

#e “Countdown” initiative is expected 
to lead the sharing and dissemination of 
widespread concerns about the climate 
change crisis through the platform. At the 
Global Kick-o! Conference, $ve inter-
related issues were raised to the world. 
Based on these $ve themes, it is urgent to 
participate in climate change governance. 
In the coming year, climate experts, 
policy makers, visionary business leaders, 
and thousands of local organizers will 
take these $ve key issues into consider-
ation when discussing, debating, and for-
mulating strategies locally . In addition, 
the initiative also provides a platform 
for brainstorming ideas for solutions by 
bringing together the governance forces 
of all parties. #e “Countdown” initiative 
aims to promote and improve what cli-

Link:
"Countdown" initiative official website: 
https://countdown.ted.com/ 

mate leaders have been doing, rather than 
completely overthrowing and recreating 
it. So far, hundreds of climate governance 
bodies have put forward proposals on cli-
mate issues and will share their ideas and 
solutions in the coming weeks. Scientists, 
activists, entrepreneurs, city planners, 
farmers, CEOs, investors, artists, govern-
ment o&cials and others gather to $nd 
the most e!ective and well-founded ideas. 

#e ultimate goal of the “Countdown” 
initiative is to gather ideas and propose 
solutions through continuous communi-
cation and sharing, and to further acti-
vate the solutions through summits and 
follow-up actions in the future. Based on 
the ideas shared at the global press con-
ference on October 10, 2020, the initiative 
cooperates with partners to summarize 
the local experiences, cases and ideas put 
forward by various governance bodies 
during the year, and supports a series of 
multi-divisional projects aimed at ad-
dressing climate-related challenges. Based 
on the $ve interrelated issues raised at the 
kick-o! conference, the initiative will set 
speci$c and bold goals to provide an-
swers from all over the world at the 2021 
“Countdown” summit, and try to encour-
age governance bodies to make new com-
mitments and concrete actions before the 
UNFCCC COP26, and strive to achieve 
the ultimate goal of reducing greenhouse 
gas emissions by at least half by 2030. 
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Case Name: 

A Nature-based Solution 
Cooperation Platform to 
Address Climate Change 
(C+NbS)

Source: 

C+NbS platform 

Participants: 

Led by the Institute of Climate 
Change and Sustainable 
Development, Tsinghua 
University 

Location: 

Worldwide ( headquartered in 
Beijing, China) 

Duration: 

Since 2020

C+NbS Platform 
��

Highlights:
As China’s first platform to focus on the new international topic of NbS, 
it faces world needs from a China perspective and strives to provide 
Chinese solutions and wisdom to the international arena. It is commit-
ted to effectively solving sustainable development challenges in China 
and the world with more robust NbS. Local practice and internation-
al experience complement each other by integrating the academic 
research of world-class experts and field studies of enterprises. The 
results and consensus obtained from each workshop have increased 
the theoretical and practical understanding of NbS among all stake-
holders, enabling Chinese stakeholders to quickly integrate with inter-
national standards.

Backgroud:

In September 2019, the United Nations Climate Action Summit 
in New York identi$ed NbS as one of the nine major action 
areas, and invited China and New Zealand to jointly take the 
lead. A delegation from the Institute of Climate Change and 
Sustainable Development of Tsinghua University learned about 
nature-based solutions at the summit site. #ey learned that 
advancing nature-based solutions requires interdisciplinary and 
cross-$eld exchanges and cooperation. #e systematic research 
of the nature-based solutions is still relatively lacking, and there 
is no relevant platform organization in China to gather the expe-
rience and knowledge of di!erent parties. 

Overview:

In order to promote interdisciplinary exchanges on climate 
change and biodiversity at home and abroad, as well as system-
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atic research on NbS, the Institute for 
Climate Change and Sustainable Develop-
ment of Tsinghua University began to or-
ganize and build a nature-based solution 
cooperation platform to address climate 
change (abbreviated as C+NbS platform, 
C is the $rst letter of both Climate and 
China) in April 2020. 

#e C+NbS platform aims to “see clearly 
the ‘identity’, understand the connotation, 
understand the ‘past and present’ of NbS, 
and form preliminary judgments and sug-
gestions”. It mainly makes e!orts in the 
following two aspects: 

On the one hand, the platform systemat-
ically reviews the existing research foun-
dation of NbS, sorts out the “past” stories, 

Figure 4-47 C+NbS Platform Logo

Figure 4-48 C+NbS Platform Architecture

Targeted fund-raising

International Experience

Research units, 
think tanks, etc.

Macroscopic strategies

Ningxia Yanbao Charity Foundation TNC

Institute of Climate Change 
and Sustainable Development, 
Tsinghua University

forms a comprehensive report, produces 
a comprehensive literature review of NbS 
from the perspective of climate change, 
and simultaneously advances compre-
hensive research and global case studies. 
#e results are scheduled to be o&cially 
released at COP15. 

On the other hand, by organizing month-
ly workshops, the platform quickly gath-
ers domestic and foreign counterparts 
and partners in NbS-related $elds, and 
obtains the latest developments in the 
NbS $eld through exchanges and interac-
tions, so as to know its “present” stories, 
integrate resources, and seek cooperation. 
#e platform has held a total of nine 
monthly workshops in 2020. Focusing 
on the core topic of NbS, the platform 

Special Fund for Global Climate Change 
and Green Development

Organizer High-Level Expert Group

Strategic Partner

Top Experts
Friends of Nature, 
C Team, etc.

Enterprise Observations

Strategic Partner

Local Practices

IUCN, WWF, WEF, etc. BP, P&G, etc.
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No.1

No.2

No.3

No.4

No.5

No.6

No.7

No.8

No.9

April 29 

May 20 

June 24 

July 20 

August 20 

September 24 

October 27 

November 16 

December 18 

"�1SFMJNJOBSZ�4UVEZ�PG�/C4�5IFPSZ�

/C4�#JPEJWFSTJUZ�

'PDVT�PO�/C4�.FUIPEPMPHZ�

/C4�*OUFSOBUJPOBM�&YQFSJFODF�*�

/C4�*OUFSOBUJPOBM�&YQFSJFODF�**�

/C4�JO�$IJOB�

/C4���$BSCPO�/FVUSBMJUZ�

5&%�:PVUI�&WFOU�

/C4�"OOVBM�$POGFSFODF�

Hold an online closed-door meeting, inviting more than 30 representatives from 
government departments, scienti$c research institutes, $nancial institutions, international 
organizations, non-governmental organizations and the private sector to discuss the value, 
positioning, content and domestic and international development potential of NbS topics 
and cooperation platforms. 

In order to welcome the International Day for Biological Diversity, more than 50 
representatives were invited to participate in an online closed-door meeting to deeply 
interpret the connotation of "Our solutions are in nature" proposed on this day. 

Hold an online closed-door meeting, inviting more than 50 representatives to participate, 
and conduct interdisciplinary and multi-angle in-depth discussions on the current status 
of carbon emissions in the ecosystem and related $elds, the potential for reducing sources 
and increasing sinks, and evaluation methodology. 

First time using open registration, inviting Chinese and foreign experts to focus on sharing 
international experience, attracting more than 200 representatives from government 
departments, scienti$c research institutes, international organizations, private institutions, 
global universities, private sectors, and the media to participate in online learning and have 
lively discussions. 

Online public event, inviting Chinese and foreign experts to share wonderful views on the 
core value of NbS and pioneering practices around the world, attracting more than 2,000 
representatives from all over the world to participate in the online live broadcast and learn 
together.

Online public event, focusing on China case sharing, inviting domestic representatives to 
share practical actions and exchange local NbS experience, and attracting more than 1,600 
representatives from around the world to participate in online live learning and discussion. 

O*ine and online integration, Professor He Jiankun, Deputy Director of the National 
Expert Committee on Climate Change and Director of the Academic Committee of the 
Institute of Climate Change and Sustainable Development of Tsinghua University, lectured 
on China's long-term low-carbon development strategy and transformation path, with 
more than 120,000 hits worldwide. 

O*ine and online integration, the TED x ICCSD C+NbS Youth Event & Closing Ceremony 
of the 2nd Graduate Forum of Global Alliance of Universities on Climate were held to help 
young students broaden their horizons and understand the international frontier topics of 
NbS, with more than 320,000 hits worldwide. 

With an online and o*ine combination, the platform co-organized NbS annual conference 
"2020 Review and Outlook" with the World Economic Forum, aiming to strengthen the 
cooperation between all parties and contribute to COP15. 

S.N. Time   !eme Introduction 

Table 4-6 Monthly Workshop Content of C+NbS Platform

has set di!erent discussion topics for 
each workshop, including the concept, 
methodology, international standards and 
experience of NbS, practices from China 
and the world, etc., aiming to promote 
discussion and cooperation from two 
levels of theory and practice, and stimu-
late innovative research (see Table 4-6 for 
details). According to statistics, the inter-
national online participants taking part in 

the NbS workshop cover four continents, 
come from 21 countries and regions 
around the world, and involve multiple 
$elds and industries. 
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Results:

In the past year, there was a growing 
trend of internationalization in the 
emerging hot topic for C+NbS platform, 
which has aroused widespread attention 
and attracted active participation both at 
home and abroad. Over the past year, the 
C+NbS platform has formed a regular 
domestic and international cross-bor-
der dialogue mechanism represented 
by monthly workshops. #e timely ad-
justment of ways of participation has 
deepen the international exchanges. #e 

Figure 4-49 C+NbS In'uence Development Schematic Diagram

Core 
expert 
discus-
sions

Open to 
the public 
for the $rst 
time

Sharing domestic 
and international 
cases through 
live streaming in 
bilingual mode, 
involving more 
than 2,000 view-
ers

Interpreting 
China’s future 
goal of carbon 
neutrality and 
the path to 
achieve it, with 
120,000 hits

#e closing 
ceremony of the 
Graduate Forum 
of Global Alliance 
of Universities on 
Climate received 
320,000 hits 
worldwide

$rst three workshops adopted a closed-
door invitation approach, and the guests 
were scholars, o&cials, and experts from 
domestic and foreign research institu-
tions and think tanks related to the $eld. 
Online registration was opened for the 
fourth workshop to cater to the growing 
needs, which attracted the attention of 
national ministries and commissions, 
local governments, relevant research 
institutions, international organizations, 
news media and universities and col-
leges in China. Dozens of representatives 

signed up for the discussion. To further 
expand its coverage, the follow-up salon 
activities were live-streamed in both 
Chinese and English, which facilitated the 
participation of more teachers and stu-
dents from overseas colleges and univer-
sities. More than 2,000 people watched 
live broadcasts, replays, and participated 
in discussions, which was an increase of 
nearly 66 times. #e seventh workshop 
started the global live broadcast, and the 
number of clicks and viewers reached 
120,000. #e eighth workshop in 
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November and the closing ceremony of 
the Graduate Forum of Global Alliance of 
Universities on Climate received 320,000 
hits worldwide. In December, the C+NbS 
platform was invited to co-organize the 
annual conference of “NbS: 2020 Review 
and Outlook” with the World Economic 
Forum. #rough dialogues and exchang-
es, the C+NbS made its contribution to 
the 15th Conference of the Parties of the 
Convention on Biological Diversity in 
2021. #e workshop in December 2020 
was broadcast live on the o&cial Face-
book account and Weibo account of the 
Global Alliance of Universities on Cli-
mate, which attracted widespread atten-
tion both in China and internationally. 

As of December 2020, the C+NbS plat-
form has organized 9 monthly work-
shops and made its e!ort for global live 
broadcasting. More than 400 domestic 
and foreign institutions have signed up to 

participate in the conference. #e online 
viewers for a single session have reached 
a maximum of 500,000, and the cumu-
lative number has hit 620,000. With its 
rapid international in'uence, the plat-
form was invited to cooperate with major 
conference platforms to promote the 
dissemination and exchange of opinions 
in the $eld of climate change and biodi-
versity protection. In October 2020, the 
platform became the core partner of the 
“Countdown” global initiative by TEDx in 
China, and linked with the TED platform 
to launch the “TED x ICCSD” activities 
within two months, spreading China’s 
climate voice to the world and build a 
bridge between them with the help of the 
TED platform. 
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Summary:

Established in 2017, Nature4Climate plays 
an important role in both theoretical and 
practical exploration of NbS. As one of the 
$rst international platforms dedicated to 
enhancing the potential of NbS to address 
climate change, Nature4Climate has long 
been committed to increasing NbS aware-
ness among policymakers, the private 
sector, and the public, and advocates more 
climate funds to support NbS. 

Launched on October 10, 2020, the 
“Countdown” global initiative provides a 
global platform for exchanging and shar-
ing of climate crisis governance experi-
ence. It gathers diverse entities in climate 
governance and provides an important 
channel to enhance the attention of NbS 
projects. As the most in'uential inter-
national initiative at present, its initial 
attention was derived from the global in-
'uence accumulated by its initiator, TED: 
TED’s YouTube account has 17.9 million 

subscribers and TEDx Talks under it has 
26.6 million subscribers. Its Twitter ac-
count has 11.438 million followers and 
TEDx Talks has 553,000 followers. Gener-
ally speaking, the viewership of its videos 
can easily reach 10 million. Leveraging the 
huge international, diversi$ed platform 
of TEDx, the “Countdown” global initia-
tive speaks for climate solutions such as 
NbS. It provides a direct, professional, and 
certi$ed path for the international com-
munity to understand NbS. At the same 
time, many international organizations, 
non-pro$t institutions, university think 
tanks and advocacy coalitions partici-
pate in the activities. Governance entities 
at di!erent levels can reach out to more 
companies, governments, and non-pro$t 
organizations through the TED platform 
and Future Stewards to increase the inter-
action between participants and interna-
tional NbS pioneers. 
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#e C+NbS platform was established in 
April 2020. Its regular exchange mecha-
nism represented by monthly workshops 
has greatly promoted the NbS communi-
cation and exchanges for China. It adheres 
to its foothold in China, and cooperates 
with international organizations and plat-
forms (such as the United Nations Envi-
ronment Programme, the International 
Union for Conservation of Nature, the 
Nature4Climate, and #e Nature Con-
servancy) to speak out the voice of China 
and enhance China’s NbS competence in 
the global arena. On one hand, it gathers 
consensus, contributes Chinese wisdom 
to the world, and proposes Chinese solu-
tions to climate change and global gov-
ernance; on the other hand, the platform 
actively learns from the international ad-
vanced NbS scienti$c theory and practical 
experience, internalizes them to promote 
the progress and development of Chi-

na’s NbS, and actively seeks coordination 
with relevant policies in di!erent $elds. 
#rough the exchange results and strate-
gic consensus of each workshop, it lays the 
ideological foundation for the future joint 
academic research of global think tanks, 
universities and research institutions as 
well as creating conditions for NbS global 
implementation. 



Enterprises are important stakehold-
ers of Nature-based Solutions and 
the backbone to putting NbS into 
practice. Their participation in the de-
sign, investment and implementation 
of NbS projects demonstrates their 
willingness to assume social respon-
sibility and their response to social 
challenges. It is also an important 
approach to improve the sustainabili-
ty of their production and operations, 
expand their business and increase 
their profits. In this section, Procter & 
Gamble, Nestlé and Baofeng Energy 
(Ningxia, China) are chosen as ex-
amples for multinational companies 
and Chinese local companies that 
are inclined to participate in NbS to 
address climate change and promote 
green and low-carbon development. 

CORPORATION3.8
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Enterprise Name: 

Procter & Gamble (P&G) 

Source: 

C+NbS platform 

Participants: 

Procter & Gamble, Conserva-
tion International (CI), World 
Wildlife Fund (WWF), Arbor 
Day Foundation and other 
partners

Location: 

Procter & Gamble’s global 
factories as well as nature 
reserves in the Philippines, 
Brazil, the United States and 
other regions 

Duration: 

Since 2020

P&G Embraces Nature-based 
Solutions to Make Operations 
Carbon Neutral

Highlights:
As a global consumer goods giant, P&G has made many attempts in 
sustainable development and corporate social responsibility. Through 
innovative design, it has integrated sustainable development into its 
product design and packaging. It is also one of the pioneers and 
leaders in advocating enterprises’ participation in NbS in China and 
has carried out field projects with multiple international organizations 
to enhance the global confidence in fighting climate change. P&G’s 
climate strategy and its NbS projects have provided valuable experi-
ence for other enterprises in NbS project implementation.

Background:

Founded in 1837, Procter & Gamble is one of the largest con-
sumer goods companies in the world, with nearly 110,000 
employees worldwide. It is well-known in the daily chemicals 
market. Its products ranges from shampoo, hair care products, 
skin care products, cosmetics, baby care products, feminine 
hygiene products, medicine, textiles, household care, personal 
cleaning products, and etc. To accelerate the global response to 
climate change, P&G announced its 2030 climate commitment 
on July 16, 2020, aiming to promote its internal reforms and 
measures to protect, improve and restore the ecological environ-
ment and realize carbon neutrality in global operations by 2030. 

Overview:

P&G is committed to reducing absolute greenhouse gas emis-
sions through a comprehensive energy transition: At present, 
70 percent of P&G’s global operations are using clean renewable 

4.8.1
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electricity. By 2030, it will achieve 100 
percent renewable electricity coverage 
in its production, while it will reduce 
greenhouse gas emissions by 50 percent. 
P&G will adopt NbS and other measures 
to o!set the emissions (about 30 million 
tons) that cannot be completely elimi-
nated by 2030 due to technological re-
strictions. As one of the global consumer 
goods giants, P&G spreads NbS knowl-
edge through cross-border exchanges 
and international dialogues to promote 
global climate actions. In July 2020, P&G 
cooperated with National Geographic to 
host “It’s Our Home” roundtable, inviting 
business leaders, NGOs and youth rep-
resentatives to discuss the contribution 
of global climate action and NbS. It also 
cooperates with the C+NbS to speak out 
for companies participating in NbS in the 
platform’s monthly workshops and TED 
youth sessions. 

P&G announces that it will work with CI 
and WWF to identify and fund a series of 
projects aimed at protecting, improving 
and restoring ecosystems such as forests, 
wetlands, grasslands and peatlands. In 
addition, to o!setting carbon emissions, 
it aims to bring synergy bene$ts to the 
environment and social economy, thereby 
protecting the natural environment and 
improving the lives of local residents. 
P&G is developing a detailed project 
portfolio and investing in projects across 
the globe. Projects already identi$ed 
include: 

1) Philippines Palawan Protection Proj-
ect with CI - To protect, improve and 

restore Palawan’s mangroves and critical 
ecosystems. Palawan is the world’s fourth 
most “irreplaceable” area for unique and 
threatened wildlife. 

2) Atlantic Forest Restoration Planning 
with WWF - In the Atlantic Forest on 
Brazil’s east coast, laying the ground-
work for forest landscape restoration 
with meaningful impacts on biodiversity, 
water, food security and other co-bene$ts 
for local communities. 

3) Evergreen Alliance with Arbor Day 
Foundation - Bringing corporations, 
communities and citizens together to take 
critical action to preserve the necessities 
of life a!ected by climate change - includ-
ing planting trees to restore areas devas-
tated by wild$res in Northern California 
and enhance forests in Germany. 

To tackle energy consumption and green-
house gas emissions arised from domestic 
water use, at the 2020 Annual Meeting 
of the World Economic Forum in Davos, 
with the support of the World Economic 
Forum, the World Business Council for 
Sustainable Development, and the World 
Bank 2030 Water Resources Group, P&G 
took the lead in launching the 50L Home 
Coalition, committed to the use of inno-
vation and technology to achieve the goal 
of limiting household water consumption 
to 50 liters per person per day (in some 
countries, per capita household water 
consumption can reach up to 500 liters 
per day), and promote innovations in 
household water systems to help solve 
urban water crises. #e Coalition plans 
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Figure 4-50 Procter & Gamble 2030 Climate Action Roadmap

to carry out pilot projects in one to two 
cities in 2020, and implement innovative 
pilot projects in three to four cities be-
tween 2020 and 2025, to determine the 
full-scale implementation route and pro-
mote it in the globe. If the 50L Home Co-
alition can be promoted in urban areas of 
China, it will save 14 billion cubic meters 
of water every year and reduce 15 million 

Link:
Procter & Gamble official website: 
https://www.pg.com.cn/environmental-sustainability/ 

tons of carbon dioxide equivalent green-
house gas emissions. In addition, P&G 
is also reducing resource consumption 
and greenhouse gas emissions through 
green information disclosure, sustainable 
supply chain reform, and promotion of 
recyclable packaging within the compa-
ny’s production and operations. 
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Enterprise Name:

Nestlé 

Source: 

C+NbS platform 

Participants: 

Nestlé and its global factories 
and suppliers 

Location: 

Nestlé’s global factories and 
sources of raw materials 

Duration: 

Since 2020 

Nestlé Net-Zero Roadmap by 
Promoting Regenerative 
Agriculture and Afforestation

Highlights:
As the world’s largest food and beverage manufacturer, there is a 
natural link between its corporate efforts in sustainability and climate 
change and NbS. Among them, the vast majority (95%) of Nestlé’s 
greenhouse gas emissions come from its supply chain activities. This 
allows NbS to directly contribute to its long-term carbon neutral strate-
gy. Nestlé’s Net Zero commitment to the globe has set a good exam-
ple for all companies as to how to achieve carbon neutrality. 

Background:

Founded in 1867, Nestlé is the world’s largest food and beverage 
manufacturer and one of the largest multinational companies, 
with more than 500 factories worldwide. Originated as a baby 
food manufacturer in Switzerland, Nestlé is famous for produc-
ing chocolate bars and instant co!ee. It boasts dozens of prod-
ucts including instant co!ee, condensed milk, milk powder, baby 
food, cheese, chocolate products, candy and instant tea. Foreign 
markets contribute to 98% of Nestlé’s sales, and thus it is called 
the most internationalized multinational corporation. Over the 
past ten years, Nestlé has been committed to reducing green-
house gas emissions related to food and beverage production 
and distribution by improving energy e&ciency, using cleaner 
energy sources, and investing in renewable resources. In 2013 
and 2012, Nestlé received the highest scores in the Climate Dis-
closure Leadership Index and Climate Performance Leadership 
Index of Carbon Disclosure Project (CDP), and has been ac-

4.8.2
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claimed as ‘world leader’ by the agency.1 
In September 2019, Nestlé announced its 
goal on “net-zero by 2050” and promised 
to strive for Business Ambition for 1.5℃  
at UN Climate Action Summit in New 
York. 

Overview:

In December 2020, Nestlé released the 
Net-Zero Roadmap. With 2018 as the 
base year, it commits to the goal of 20%, 
50% greenhouse gas reduction and net 
zero emission by 2025, 2030, and 2050, 
respectively. In terms of strategies, Nestlé 
focuses on supporting farmers and sup-
pliers to promote the development of 
regenerative agriculture and will plant 
hundreds of millions of trees in the next 
10 years to achieve 100% use of renewable 
electricity by 2025 to meet the goal of 
net-zero. 

Nestlé’s 2050 Net-zero commitment fol-
lows the Science-based Targets initiative 
and has worked with external consultants 

1 CDP is an international non-profit organization that pro-
vides companies and cities with a system for measuring, 
disclosing, managing and sharing important environmental 
information. The CDP index measures efforts of the top 500 
companies in the FTSE Global Equity Index in reducing 
carbon emissions and their performance in transparency of 
information disclosures. 

Figure 4-51 Nestlé’s In-Scope GHG Emissions by Operation in 2018 (million tonnes of CO"e)

to calculate the carbon footprint in the 
base year (see Figure 4-51)2.  Accord-
ing to statistics, its total greenhouse gas 
emissions in the base year of 2018 are 113 
million tons in carbon dioxide equivalent, 
including Scope 1 (direct emissions such 
as emissions from burning coal, natu-
ral gas, and fuel used by the company’s 
'eet), Scope 2 (indirect emissions such as 
electricity production) and Scope 3 (all 
other indirect emissions including carbon 
emissions generated during the con-
sumption process of purchased and sold 
products). Among them, carbon emis-

2 The Science Based Targets initiative was started by the CDP 
Worldwide, the World Resources Institute, the World Wide 
Fund for Nature, and the United Nations Global Compact. It 
aims to provide companies with a clear guidance framework 
for setting emissions reduction targets based on climate 
science to ensure their efforts in greenhouse gas emission 
reduction are consistent with the target of controlling global 
temperature rise to less than 2°C in the Paris Agreement. 
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sions from direct operations (Scope 1 and 
Scope 2) only account for 5% of its total 
greenhouse gas emissions, while majority 
(95%) come from its supply chain activ-
ities (Scope 3). Nestlé’s 2050 Net-zero 
commitment includes carbon emissions 
generated by raw material procurement, 
product production, product packaging, 
logistics management, travel and employ-
ee commuting, etc. #ese activities emit-
ted a total of 92 million tons of carbon 
dioxide equivalent of greenhouse gases 
in the base year of 20181.  Among which, 
the purchase of raw materials from the 
upstream of the supply chain emitted 65.6 
million tons of carbon dioxide equivalent 
of greenhouse gas, accounting for 71.4% 
of the emissions of its commitment. 90 
percent of the raw material procurement 
emissions come from the dairy industry, 
livestock and poultry industry, soil and 
forests, which provides an opportunity for 
Nestlé to develop NbS to mitigate climate 
change. 
 
As an important food and beverage pro-
ducer in the world, nearly two-thirds of 
Nestlé’s greenhouse gas emissions come 
from agriculture. #erefore, the imple-
mentation of NbS such as regenerative ag-
riculture and a!orestation is an important 
strategy for Nestlé to achieve net-zero. It 
plans to increase carbon sinks to remove 

1 The current Nestlé’s Net Zero commitment does not include 
the following carbon emissions: 1) Consumers use sold 
products (12.7 million tons of carbon dioxide equivalent); 2) 
Purchased services, leased assets, capital goods, invest-
ment (8.6 million tons of carbon dioxide equivalent)

or o!set 13 million tons of carbon diox-
ide equivalent greenhouse gas emissions 
from the atmosphere by 2030. #e mea-
sures include: 

1) Plant vegetation around water sourc-
es and wildlife ecological corridors to 
capture carbon while improving water 
quality; 

2) Plant trees in the pasture to make the 
forage grass grow better, increase the 
output of feed, and achieve synergy; 
3) Use organic fertilizers as much as pos-
sible and use local compost (raw materi-
als such as co!ee pulp) for organic matter 
accumulation and improve soil structure 
and its carbon storage potential; 

4) Adopt more sustainable agricultural 
practices and implement agricultural 
technologies such as no-tillage, crop ro-
tation and cover crops to avoid nitrogen 
depletion, reduce soil erosion, and control 
plant diseases, insects and weeds; 
5) Plant trees and shrubs to form a nat-
ural protective barrier to protect crops 
from severe weather and soil erosion; 

6) Carry out agroforestry measures, using 
shade trees to protect co!ee and other 
crops from heat, while increasing the 
organic matter in the soil and improving 
the soil’s ability to retain water and store 
carbon; 

7) Restore forests and peatlands, in-
crease carbon sinks while maintaining 
groundwater levels and reducing $re risks 
(Nestlé invested 2.5 million Swiss francs 
to protect and restore forest resources in 
Côte d’Ivoire). 
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In regenerative agriculture, Nestlé 
has been cooperating with more than 
500,000 farmers and more than 150,000 
suppliers to support them in adopting 
renewable agricultural practices, im-
proving soil health, and maintaining and 
restoring ecosystem diversity. To achieve 
this, Nestlé has adopted incentives such 
as premium prices, increased purchase 
quantities, and joint investment. It is 
expected that, by 2030, it will purchase 
more than 14 million tons of raw mate-
rials from renewable agriculture, thereby 
driving market demand and encourag-
ing farmers to develop renewable agri-
culture. At the same time, Nestlé is also 
expanding its “reforestation program” 
and will plant 20 million trees every year 
in its raw material sources in the next 
decade. #rough agroforestry, trees will 
provide more shade for crops to prevent 
high temperature damage and obtain 
higher crop yields. Reforestation can 
also signi$cantly increase carbon sinks 

Related Link:
Nestlé official website: 
https://www.nestle.com/sites/default/files/2020-12/nestle-net-zero-roadmap-cn.pdf 

and improve biodiversity and soil health. 
Nestlé is committed to “zero deforesta-
tion” by 2022 in its supply chain of major 
commodities such as palm oil and soy-
beans. 

In terms of its operations, Nestlé expects 
to achieve 100% renewable electricity in 
its 800 workplaces in 187 countries by 
2025, and strive to achieve low-emission 
transportation transformation. Nestlé 
has also taken measures to protect and 
regenerate water resources, and strive to 
eliminate food waste in operations. In 
addition, it proactively carries out techno-
logical innovation, promotes new plant-
based foods and beverages, and adjusts 
formulas to make products more environ-
mentally friendly. 
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Highlights:
Baofeng Energy has contributed innovative practices for enterprises 
to participate in NbS, and provided a development direction that can 
be promoted on a large scale to achieve carbon neutrality. The Agri-
cultural-Photovoltaic Integration Project fully integrate local resources 
and local environment. It accelerates the development of new energy 
to replace fossil energy and has achieved multiple benefits such as 
employment promotion. The Hydrogen Production and Energy Stor-
age by Solar-powered Electrolysis of Water & Application Demonstra-
tion Project have brought enormous green raw materials to the chem-
ical industry. It breaks down the traditional raw material restrictions, 
creates a larger environmental capacity, and unlocks more potential 
of nature. 

Enterprise Name:

Ningxia Baofeng Energy 
Group Co., Ltd. 

Source: 

C+NbS platform 

Participants: 

Ningxia Baofeng Energy 
Group Co., Ltd. 

Location: 

Baofeng industrial base in 
Ningxia Hui Autonomous 
Region, China 

Duration: 

Baofeng Agricultural-Pho-
tovoltaic Integration Project 
(since 2013); Hydrogen Pro-
duction and Energy Storage 
by Solar-powered Electrol-
ysis of Water & Application 
Demonstration Project (since 
2020)

Baofeng Energy's Agricultural-
Photovoltaic Integration and 
Green Hydrogen Innovative 
Practice 

Background:

As one of the underdeveloped provinces, Ningxia Hui Autono-
mous Region is located in the inland area of northwest China. 
It has a temperate continental arid and semi-arid climate and 
is short in water resources. However, it is rich in coal and other 
minerals. At the same time, it is one of the regions rich in solar 
energy. With its terrain high above sea level and the long sun-
light duration, it is abundant in photovoltaic resources. 
With chemical industry, new energy and modern agriculture as 
its main business, Baofeng Energy carries out innovative practic-
es to replace fossil energy with new energy and promote carbon 
neutrality. By 2020, it has built China’s largest “methanol, ole$n, 
polyethylene, polypropylene, $ne chemicals, new energy” inte-
grated circular industrial cluster and the world’s largest central-
ized photovoltaic power station. 
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Overview:

At present, Baofeng Energy can reduce 
552,500 tons of carbon dioxide emissions 
per year. At the same time, it has pledged 
to achieve 50% carbon emission reduc-
tion in 10 years, and to achieve corporate 
carbon neutrality within 20 years, echoing 
China’s pledge to “become carbon neutral 
by 2060”. It attaches great importance to 
NbS to solve environmental problems. 
Based on source governance, it has pio-
neered in the new path to carbon neutral-
ity of “sustainable ecological management 
of deserti$cation - new energy industry 
innovation - electrolysis of water by new 
energy to produce hydrogen - hydrogen 
production and modern chemical indus-
try integrated and coordinated develop-
ment”. #e new path to carbon neutrality 
establishes a technical route transforming 
end treatment into source treatment, and 
obtains economically feasible solutions 
through scienti$c exploration and tech-
nological innovation. Among them, the 
Agricultural-Photovoltaic Integration 
Project and the Demonstration Project 
for Hydrogen Production and Energy 
Storage by Solar-powered Electrolysis of 
Water are the of examplar representation. 

It utilizes photovoltaic resources of 
Ningxia Hui Autonomous Region and 
combines photovoltaic power generation 
with agricultural production to provide 
large-scale promotion of the “Agricul-
tural-Photovoltaic Integration Project”. 
#rough measures such as vegetation 
planting and soil improvement, ecolog-
ical governance has been carried out for 
160,000 mu of deserti$cation on the east 
bank of the Yellow River in Yinchuan, 
with vegetation coverage rate increased 

from less than 30% to 85%. In addition, 
Ningxia’s characteristic wol+erry indus-
try has been fully developed into a 10,000 
mu of high-quality wol+erry base. At the 
same time, economic forests, grasses and 
other crops have been planted according 
to local conditions. To make full use of 
land and light resources, in 2016, it built 
a 1GWp solar power project above the 
wol+erry base, creating a new model 
for the development of a characteristic 
industry of “on-board power generation, 
under-board planting” and “multiple use 
in one place, agriculture and light integra-
tion”, and has achieved the “three wins” 
goal of economic, ecological and social 
bene$ts.1  

1) Technical advantages: Frontier tech-
nologies such as Huawei’s smart pho-
tovoltaic solutions, the most e&cient 
monocrystalline silicon modules, and the 
world’s leading inclination 'at single-axis 
tracking technology are used in all solar 
power generation projects. #e solar 
power generation capacity of the world’s 
largest centralized photovoltaic power 
station is 20% higher than that of the tra-
ditional solar power generation facilities, 
with high conversion rate.  #e project 
employs a new model by integrating 
intelligent monitoring and management 
platform, with drone inspection to timely 
detect failures, troubleshooting, and 
ensure the safe, e&cient and stable opera-
tion of those photovoltaic power plants.

1 GWp (GigaWatt peak) is the unit of measurement for solar 
photovoltaic cells. 1 GWp refers to the peak power genera-
tion of a photovoltaic project is one gigawatt. 
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Figure 4-52 Picture of Baofeng Photovoltaic + Agricultural Industry

Figure 4-53 Ningxia Baofeng Energy's Characteristic Wol+erry Industry Poverty Li%ing Project

2) Environmental bene$ts: #e project 
can directly supply “green power” instead 
of thermal power to enterprises and meet 
some social consumption needs. It saves 
557,000 tons of standard coal, reduces 
carbon dioxide emissions by 1.693 mil-
lion tons, sulfur dioxide emissions by 
51,000 tons, nitrogen oxide emissions 
by 26,000 tons, and dust emissions by 
462,000 tons, equivalent to the plant ap-
proximately 90 million trees. It increases 
the environmental capacity by about 2.23 
million tons per year for local traditional 
energy consumption, which is conducive 
to energy consumption and emission re-
duction, and accelerates the development 
of new energy to replace fossil energy. At 
the same time, the shading of photovol-
taic panels reduces evaporation by about 
70%, increasing the carbon sink capacity 
of the local agricultural ecosystem. 

3) Social signi$cance: #e Agricultur-
al-Photovoltaic Integration model trans-
lates ecological bene$ts into economic 
bene$ts and industrial advantages. #e 
cleaning and maintenance of photovoltaic 
power generation components and wolf-
berry harvesting require labor service of 
80,000 person annually, which can con-
tribute to each household by more than 
RMB¥40,000 Yuan. Hence these projects 
consolidate the gains of poverty alliev-
iation, and promote the overall revital-
ization of the surrounding villages. #e 
combination of the wol+erry industry 
and new energy projects has accelerated 
the development of new technologies 
and new industries, spawned new forms 
of employment and wealth creation, and 
brought more value to the society. 
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Figure 4-54 Bird's Eye View of Facilities for Hydrogen Production by Electrolysis of 
Water

While engaging in traditional energy 
transformation and ecological restoration, 
Baofeng Energy also spearheads in sci-
ence and technology innovation. It has 
developed the “Hydrogen Production and 
Energy Storage by Solar-powered Elec-
trolysis of Water & Application Demon-
stration Project” with “green electricity 
for green hydrogen” as its core. In the 
global shi% to clean and low-carbon 
energy, as a renewable energy source that 
is 'exible and e&cient with wide sources 
and zero-emissions, hydrogen is regarded 
as the most ideal and most promising 
clean energy, which can play an import-
ant role in reducing greenhouse gas emis-
sions, dealing with climate change and 
realizing low-carbon industry. Baofeng 
Energy adopts the world’s leading tech-
nology, with the optimal combination of 
“solar power generation + hydrogen pro-

duction by electrolysis of water”. It uses 
solar energy to produce green power, and 
then uses it to produce “green hydrogen” 
and “green oxygen” through water elec-
trolysis. It replaces the traditional fossil 
fuels and directly supply green energy to 
the chemical industry to produce hun-
dreds of high-end chemical products such 
as polyethylene and polypropylene, which 
forms a complete “carbon neutral” indus-
trial chain. #e “National Comprehensive 
Demonstration Project for Hydrogen 
Production by Solar-powered Electrolysis 
of Water” is currently known as the water 
electrolysis hydrogen production project 
with the world’s largest single plant and 
maximum capacity by the single unit. 
Upon its completion, it can produce 200 
million standard cubic meters of “green 
hydrogen” and 100 million standard cubic 
meters of “green oxygen” each year. 
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1) Technological innovation: Hydrogen 
production by solar-powered electrol-
ysis of water is a process in which solar 
energy is used as the primary energy and 
water is used as the medium to produce 
hydrogen as the secondary energy. #e 
hydrogen produced under the optimal 
combination of “solar power generation 
+ hydrogen production by electrolysis 
of water” is truly “green hydrogen”. #e 
project introduced a single set of elec-
trolytic cells, gasi$cation separators, and 
hydrogen puri$cation systems with a 
production capacity of 1,000 standard 
cubic meters per hour, which has reached 
the domestic advanced level with its low 
energy consumption and high conversion 
rate. It ensures the quality of hydrogen in 
terms of technology, process and use, and 
the purity of hydrogen are in line with the 
international standard for high purity of 
hydrogen (99.999%), meeting the needs 
of $elds with challenging requirements. 
#e project is a showcase for the promo-
tion and development of clean energy. 

2) Cost advantage: #e project improves 
the conversion rate through scienti$c and 
technological innovation. It realizes the 
long-term high-load hydrogen produc-

tion and improves the utilization rate of 
the equipment, while e!ectively reducing 
the overall cost of hydrogen production. 
#e power consumption of hydrogen 
production system is 4.5-5KWH/stan-
dard cubic meter of hydrogen, and the 
cost of green hydrogen can be reduced to 
RMB¥0.7 Yuan/standard square, which 
realizes the e!ective conversion of renew-
able energy to high-end chemical new 
materials. 

3) Environmental bene$ts: Upon its 
completion, the project can reduce coal 
resource consumption by 317,500 tons 
and carbon dioxide emissions by approxi-
mately 552,500 tons per year. In addition, 
wind and solar power curtailment are 
currently important factors restricting 
the development of renewable energy in 
China, especially in Northwest China. 
#e implementation of hydrogen produc-
tion and energy storage by solar-powered 
electrolysis can e!ectively absorb the 
curtailed solar energy in this region with 
signi$cant environmental bene$ts.1  

1  Wind and solar power curtailment refers to the forced 
abandonment of wind, water and solar energy due to some 
reasons by stopping the corresponding generator set or 
reducing its power generation. It can also be that the power 
generation of the photovoltaic power station is greater than 
the maximum transmission power of the power system + the 
load consumption. The main reasons of power curtailment lie 
in the three system elements, i.e. power supply, power grid 
and the load.
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Summary

As a global consumer goods giant with 
factories and branches in more than 80 
countries around the world, Procter & 
Gamble operates more than 300 brands in 
home care, hairdressing and beauty, baby 
and home care, food and beverages, and 
its products are marketed in more than 
160 countries and regions. Its 2030 cli-
mate commitment aims to promote P&G 
to become carbon neutral in global opera-
tions by 2030 through internal reforms and 
measures to protect, improve and restore 
the ecological environment. It dissemi-
nates carbon neutrality and NbS through 
platforms such as National Geographic 
and C+NbS, and provides solutions for 
enterprises to participate in NbS. #rough 
cooperation with the Conservation In-
ternational and the World Wildlife Fund, 
it has invested in various ecological pro-
tection projects in the Philippines, Brazil, 
the United States, Germany and other 
places. It participates in advocating global 
nature-based climate action through cor-

CORPORATION

porate commitments, platform collabora-
tion, and cooperative investment. 

Nestlé is the world’s largest food manu-
facturer and one of the largest multina-
tional companies. It is famous for choc-
olate products, instant co!ee, baby food, 
milk powder and other products. Given 
its product types and raw materials, 
Nestlé’s greenhouse gas emissions mainly 
come from agricultural production. To 
strengthen climate action to mitigate cli-
mate change, Nestlé announced the 2050 
Net Zero commitment in September 
2019, and published its Net Zero Road-
map in December 2020. Scienti$c tools 
are used to evaluate Nestlé’s greenhouse 
gas emissions, with the focus on animal 
husbandry, agriculture, forestry and other 
sectors. Furthermore, it carries out other 
nature-based emission reduction actions 
such as regenerative agriculture and refor-
estation. Nestlé provides a valuable refer-
ence for companies to scienti$cally assess 
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their carbon footprint, improve infor-
mation disclosure and transparency, and 
formulate a clear roadmap to be carbon 
neutral.

Baofeng Energy’s innovative practice 
based on fossil energy substitution and 
ecological restoration is a showcase of 
the ecological civilization of “adhering to 
the harmonious coexistence of man and 
nature”: Relying on the existing natural 
resources, its “Agricultural-Photovoltaic 
Integration Project” promotes the replace-
ment of fossil energy by new energy, which 
not only adds impetus to resource conser-
vation and environment protection, but 
also provides employment opportunities 
for local people in poverty, which carries 
great social signi$cance. Its Demonstra-
tion Project for Hydrogen Production and 
Energy Storage by Solar-powered Electrol-
ysis of Water uses natural resources, sun-
light and water, that can be easily obtained 
to produce hydrogen to achieve energy 

storage. It conforms to the future devel-
opment trend of the international and 
domestic energy markets. Furthermore, 
it will achieve cost reduction, e&ciency 
improvement, energy saving and emission 
reduction, and lead the high-quality de-
velopment of the green hydrogen indus-
try. It carries great practical signi$cance 
in green hydrogen operation, demonstra-
tion, and promotion. 
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Appendix 1: Abbreviations 

AU

CBD

CI

COP

FAO

FOLU

GEF

GEI

GIS

ICCSD

IUCN

LULUCF

N4C

NbS

NCS

NDCs

NGO

PES

PFP

African Union

Convention on Biological Diversity

Conservation International

Conference of Parties

Food and Agriculture Organization

Food and Land Use Coalition

Global Environment Fund

Global Environmental Institute

Geographic Information System

Institute of Climate Change and Sustainable Development, 
Tsinghua University

International Union for Conservation of Nature

Land Use, Land Use Change and Forestry

Nature4Climate

Nature-based Solutions

Natural Climate Solutions

Nationally Determined Contributions

Non-Governmental Organization

Payment for Ecosystem Services

Project Finance for Permanence

Full Name in English Abbreviation 

APPENDICES6.
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Abbreviation Full Name in English 

RAMSAR

REDD

SBTi

SDGs

TNC

TSP

UNCCD

UNDP

UNEP

UNESCO

UNFCCC

UNGC

UNOPS

WB

WCC

WEF

WRI

WWF

ZBNF

Convention on Wetlands of International Importance 
Especially as Waterfowl Habitat

Reducing Emissions from Deforestation and Forest Degradation

Science Based Targets Initiative

Sustainable Development Goals

!e Nature Conservancy

Total Suspended Particulate

United Nations Convention to Combat Deserti"cation

United Nations Development Programme

United Nations Environment Programme

United Nations Educational, Scienti"c and Cultural Organization

United Nations Framework Convention on Climate Change

United Nations Global Compact

United Nations O#ce for Project Services

World Bank

World Conservation Congress,

World Economic Forum

World Resources Institute

World Wildlife Fund

Zero Budget Natural Farming
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Appendix 2: 
IUCN Global Standard 

Figure 6-1 Conceptual Schematic Di-
agram of NbS (Source: IUCN)

Figure 6-2 Interrelationship of Eight  Criteria 
of Global Standard (Source: IUCN)

#e “Global Standard for Nature-based 
Solutions” (hereina%er referred to as 
“the Standard”) issued by the Interna-
tional Union for Conservation of Nature 
(IUCN) in July 2020 is of great reference 
signi$cance for the selection of the cases. 
#e Standard aims to provide a us-
er-friendly framework for the veri$cation, 
design and scaling up of NbS. IUCN en-
courages national governments, city and 
local governments, planners, companies, 
donors, $nancial institutions including 
development banks, and non-pro$t or-
ganizations to apply the Standard to both 
large-scale and small-scale interventions.
 

#e Standard consists of eight criterions 
and 28 indicators, displayed in Table 6-2. 
#e eight criterions are interrelated, and 
jointly provide clear evaluation criteria 
for the comprehensive ability of NbS to 
play a role in the environment, economy 
and society, transparency in the imple-
mentation process, and supervision and 
safeguard measures. (See $gure 6-2) #e 
Standard is intended to be a simple yet 
robust hands-on tool that enables the 
translation of the NbS concept into tar-
geted actions for implementation, rein-
forcing best practice, and addressing and 
correcting shortfalls.
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Table 6-1 Eight Criteria and 28 Indicators of the IUCN Global Standard

#e most pressing societal challenge(s) for rights-holders and bene$ciaries are pri-
oritized 

#e societal challenge(s) addressed are clearly understood and documented 

Human well-being outcomes arising from the NbS are identi$ed, benchmarked and 
periodically assessed 

#e design of the NbS recognizes and responds to interactions between the econ-
omy, society and ecosystems 

#e design of the NbS is integrated with other complementary interventions and 
seeks synergies across sectors 

#e design of the NbS incorporates risk identi$cation and risk management beyond 
the intervention site 

#e NbS actions directly respond to evidence-based assessment of the current state 
of the ecosystem and prevailing drivers of degradation and loss 

Clear and measurable biodiversity conservation outcomes are identi$ed, bench-
marked and periodically assessed 

Monitoring includes periodic assessments of unintended adverse consequences on 
nature arising from NbS 
 
Opportunities to enhance ecosystem integrity and connectivity are identi$ed and 
incorporated into the NbS strategy 

#e direct and indirect bene$ts and costs associated with the NbS, who pays and 
who bene$ts, are identi$ed and documented 

A cost-e!ectiveness study is provided to support the choice of NbS including the 
likely impact of any relevant regulations and subsidies 

#e e!ectiveness of the NbS design is justi$ed against available alternative solu-
tions, taking into account any associated externalities 

NbS design considers a portfolio of resourcing options such as market-based, pub-
lic sector, voluntary commitments and actions to support regulatory compliance 

A de$ned 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 In-
formed Consent (FPIC) 

Stakeholders who are directly and indirectly a!ected by the NbS have been identi-
$ed and involved in all processes of the NbS intervention 

Decision-making processes document and respond to the rights and interests of all 
participating and a!ected stakeholders 

Where the scale of the NbS extends beyond jurisdictional boundaries, mechanisms 
are established to enable joint decision-making of the stakeholders in the a!ected 
jurisdictions 

#e potential costs and bene$ts of associated trade-o!s of the NbS intervention 
are explicitly acknowledged and inform safeguards and any appropriate corrective 
actions 

#e rights, usage of and access to land and resources, along with the responsibilities 
of di!erent stakeholders, are acknowledged and respected 

#e established safeguards are periodically reviewed to ensure that mutually-agreed 
trade-o! limits are respected and do not destabilize the entire NbS 

Strategy is established and used as a basis for regular monitoring and evaluation of 
the intervention  

A monitoring and evaluation plan is developed and implemented throughout the 
intervention lifecycle 

A framework for iterative learning that enables adaptive management is applied 
throughout the intervention lifecycle 

#e NbS design, implementation and lessons learnt are shared to trigger transform-
ative change 

#e NbS informs and enhances facilitating policy and regulation frameworks to 
support its uptake and mainstreaming 

Where relevant, the NbS contributes to national and global targets for human 
well-being, climate change, biodiversity and human rights, including the United 
Nations Declaration on the Rights of Indigenous Peoples (UNDRIP) 

1.1

1.2

1.3

2.1

2.2

2.3
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3.4

4.1

4.2
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5.1

5.2

5.3

5.4

5.5

6.1

6.2

6.3

7.1

7.2

7.3

8.1

8.2

8.3

NbS e!ectively address societal 
challenges 

Design of NbS is informed by 
scale 

NbS result in a net gain to 
biodiversity and ecosystem 
integrity 

NbS are economically viable 

NbS are based on inclusive, 
transparent and empowering 
governance processes 

NbS equitably balance trade-
offs between achievement of 
their primary goal(s) and the 
continued provision of mul-
tiple bene$ts 

NbS are managed adaptively, 
based on evidence 

NbS are sustainable and main-
streamed within an appropri-
ate jurisdictional context 
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Criteria Indicators 
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Appendix 3: 
Primary Screening 
Indicator Scores of Selected Cases 

National Forest 
Conservation 
Program 
of Colombia 

Community Forestry 
Campaign in Nepal 

Trillion Trees 
Initiative 

Great Green Wall 
in Africa 

Deserti$cation 
Control of the Mu Us 
Desert in China 

Zero Budget Natural 
Farming (ZBNF) in 
India 

Climate-Smart Staple 
Crop Production in 
China 

Practice of “#ree 
Goods Agriculture” 
in Hangzhou, China 

Peatland 
Conservation in 
Indonesia 

Ecological 
Restoration of Yellow 
Sea Wetlands in 
Yancheng, China 

Dongying Wetland 
City Construction in 
China 

China-ASEAN 
Mangrove 
Conservation and 
Restoration 

Ocean Conservation 
in Small Island States 
in South Paci$c 
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Forestry 

Grassland 

Agriculture 

Wetland 

Total

Score for 
Caring Dis-
advantaged 
Populations

Score for Pro-
moting Local 
Economic 
Development

Score for 
Synergy of 
Multiple 
Goals

Score for Ad-
dressing Mul-
tiple Societal 
Challenges 

Score 
for Pre-
serving

Score for 
Mitigating and 
Adapting Cli-
mate Change

Case 
Name 

Case 
Category
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Table 6-2 shows the performance of each 
indicator of the 28 $nal selected cases 
in eight categories in the preliminary 
screening stage. For the detailed de-
scription of each indicator and scoring 
standard, please refer to Section 3.3. It 

is worth noting that due to the di!erent 
functions and characteristics of di!erent 
types of NbS cases, the comparison and 
analysis of the scores of various indicators 
is limited to the horizontal comparison 
within the uni$ed case category.
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Table 6-2 Primary Screening Indicator Scores of Selected Cases

Milan - NbS for 
Urban Regeneration 

London - NbS for a 
Leading Sustainable 
City 

Chengdu - Park City 
Construction 

Rotterdam - 
Climate-resilient 
Infrastructure 

Lower Manhattan 
Coastal Resiliency 
(LMCR) in USA 

San Francisco Bay 
Area Greenprint

Costa Rica 
National Ecological 
Protection Plan 

China Ecological 
Conservation Red 
Line (ECRL) 

Brazil's Oasis Project 
for the Protection of 
Water Sources 

Nature4Climate 

Countdown Global 
Initiative 

C+NbS Platform 

P&G Embraces 
Natural Climate 
Solutions to Make 
Operations Carbon 
Neutral 

Nestlé Net Zero 
Roadmap 

Baofeng Energy's 
Agricultural-
Photovoltaic 
Integration and 
Green Hydrogen 
Innovative Practice 

Total

Score for 
Caring Dis-
advantaged 
Populations

Score for Pro-
moting Local 
Economic 
Development

Score for 
Synergy of 
Multiple 
Goals

Score for Ad-
dressing Mul-
tiple Societal 
Challenges 

Score 
for Pre-
serving

Score for 
Mitigating and 
Adapting Cli-
mate Change

Case 
Name 

Case 
Category

City 

Country 

Platform 

& Initiative 

Corporation 
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National Forest 
Conservation 
Program of Colombia 

Community Forestry 
Campaign in Nepal

Trillion Trees 
Initiative 

Great Green Wall 
in Africa 

Deserti$cation 
Control of the Mu Us 
Desert in China 

Zero Budget Natural 
Farming (ZBNF) 
in India 

Climate-Smart Staple 
Crop Production in 
China 

Practice of “#ree 
Goods Agriculture” 
in Hangzhou, China 

Peatland Conserva-
tion in Indonesia 

Ecological Res-
toration of Yellow 
Sea Wetlands in 
Yancheng, China 

Dongying Wetland 
City Construction in 
China 

China-ASEAN Man-
grove Conservation 
and Restoration 

Ocean Conservation 
in Small Island States 
in South Paci$c 

Top-down approach; 
government-enterprise 
cooperation 

Bottom-up Community 
Forestry User Groups

A platform that 
integrates all projects 
and provides funding 
and political support 

Organic combination of 
top-down and 
bottom-up mode 

Top-down approach; 
accurately implement 
policies and innovate 
sand prevention 
and control models; 
prevention-use 
combination 

From top to bottom, 
promote renewable 
agricultural measures, 
large household training 
and capacity building 

From top to bottom, 
transform and rede$ne 
the development 
direction of the 
agricultural system 

Promote from green 
consumption, develop 
innovative business 
models, and explore 
long-term mechanisms 

Community 
partnership, uni$ed 
early warning system 

Overall coordination 
from top to bottom

Establish and improve 
the indicator system for 
development 

Community agreement 
protection system, 
uni$ed restoration guide 

Set up a committee to 
coordinate operations 

PPF; revocable transition fund; 
ecosystem service payment; 
ecological compensation 
mechanism; carbon tax

Government departments, 
local governments and non-
governmental organizations 
provide funding; forest user 
groups generate income  

—

—

—

—

—

Charitable trusts have added 
more diversi$ed and in'uential 
investment channels 

—

—

—

—

—

Including the multi-party 
participation of national and local 
governments, non-governmental 
organizations, enterprises, 
universities and communities; pay 
attention to issues of climate equity 
and gender equality 

Election mechanisms to ensure 
women's participation; encourage 
the participation of poor people 
and communities, aboriginals and 
Dalits  

Participation of global enterprises, 
international organizations, and 
governments, organizations and 
individuals from 56 countries 

Participation of African countries, 
funders (World Bank, European 
Union, United Nations, etc.), and 
communities 

#e Central Government of 
China, the governments of Inner 
Mongolia Autonomous Region, 
Shaanxi Province and Ningxia Hui 
Autonomous Region and the local 
residents

Governments, NGOs, research 
institutes, local farmers, female 
farmers 

Cooperation between the Ministry 
of Agriculture and Rural A!airs 
of China, the World Bank, and the 
Global Environment Facility 

#e government, non-
governmental organizations, 
enterprises and farmers 

Community partnership mobilizing 
communities

#e community agreement 
protection system guarantees 
the joint participation of the 
government, civil society and 
enterprises 

NGOs, local government and 
community cooperation 

Governance Models Finance & Market Mechanisms Diversity and InclusionCase Name Case Category

Appendix 4: 
Advanced Evaluation Dimension Performance 
of Selected Cases

Forestry 

Grassland 

Agriculture 

Wetland 
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On the basis of preliminary screening, 
this report summarizes and scores the 
highlights of each case based on the 
three advanced evaluation dimensions of 
governance model, $nancial and market 

Table 6-3 Highlight Analysis of Selected Cases based on Advanced Evaluation Dimensions

Milan - NbS for 
Urban Regeneration 

London - NbS for a 
Leading Sustainable 
City 

Chengdu - 
Park City 
Construction 

Rotterdam - 
Climate-resilient 
Infrastructure 

Lower Manhattan 
Coastal Resiliency 
(LMCR) in USA 

San Francisco Bay 
Area Greenprint 

Costa Rica National 
Ecological 
Protection Plan 

China Ecological 
Conservation Red 
Line (ECRL) 

Brazil's Oasis Project 
for the Protection of 
Water Sources 

Nature4Climate 

Countdown Global 
Initiative 

C+NbS Platform 

P&G Embraces 
Natural Climate 
Solutions to Make 
Operations Carbon 
Neutral 

Nestlé Net Zero 
Roadmap 

Baofeng Energy's 
Agricultural-Photo-
voltaic Integration 
and Green Hydrogen 
Innovative Practice 

— 

Indepth integration of top-
down and bottom-up modes

— 

Government conducts 
adaptive management for the 
city 

— 

NGO-led; establish a special 
committee 

Government-enterprise 
cooperation 

Adjust measures to local 
conditions; big data usage 

— 

High-level communication 
mechanism 

Local specialized lectures 
and seminars 

Cross-border workshop 

Roundtable discussion, and 
joining hands with NGOs 

Evaluation by external 
institutions, and 
collaboration across the 
entire production chain 

Technology supports the 
development of hydrogen 
energy 

"Allotment Gardens" 
and other community 
participation projects 

Community skills 
training 

Residents' participation 
in "Low Carbon Tianfu" 

—
—

—

—

Clarify appropriation 
for performance target 

—

—

Emphasize youth 
mobilization 

Lectures and seminars 
are available online 

Simultaneous webcast 
of forums 

Take the lead 
in encouraging 
multi-stakeholder 
participation 

Encourages farmers 
to change their 
planting methods by 
surrendering part of the 
pro$ts 

Employment and 
poverty alleviation 

—

Developer $nancing + 
co-$nancing 

Facility leasing, and social 
investment 

—

Government $nancing 

NGO fundraising + 
farmland trust 

Trust funds, payment for 
ecosystem services 

Overall coordination from 
top to bottom 

Payment for environmental 
services 

Nature4Climate strategic 
platform 

Rely on the TED platform 

Relying on Tsinghua 
resources 

Full coverage of the industry 
chain 

Premium prices, increased 
purchase quantities and joint 
investment for renewable 
agriculture 

— 

City 

Country 

Platform 
& Initiative 

Corporation 

Governance Models Finance & Market Mechanisms Diversity and InclusionCase Name Case Category

mechanism, and participation of diverse 
actors and women (see Section 3.3 for 
details). Table 6-3 shows the results of this 
analysis. 




