
Chapter 1
Introduction

Maiko Nishi, Suneetha M. Subramanian, and Himangana Gupta

Abstract This chapter provides a context for discussing the relevance of socio-
ecological production landscapes and seascapes (SEPLS) to the nexus between
biodiversity, health, and sustainable development. It begins with an introduction to
the idea of a nexus approach to landscape and seascape management, which can help
minimise trade-offs and create synergies among different sectors and various global
goals for sustainability. With a view to the multiple benefits derived from SEPLS,
which extend beyond biodiversity conservation to human and ecosystem health, the
chapter then explores how SEPLS management on the ground can contribute to
more sustainable management of natural resources, achievement of global targets for
biodiversity and sustainable development, and good health for all. Finally, it
describes the scope, objectives, and structure of the book, including an overview
of the case studies compiled in the subsequent chapters.

Keywords Socio-ecological production landscapes and seascapes · Nexus ·
Interlinkages · Biodiversity · Health · Sustainability · One Health approach · Case
studies · Science-policy-practice interface

1 Biodiversity-Health-Sustainability Nexus

The COVID-19 outbreak, officially declared as a global pandemic on 11 March
2020, has demonstrated the cascading effects of complex human-nature interactions
on human health and well-being. Anthropogenic ecosystem changes, including
deforestation, agricultural intensification, wildlife exploitation, mining, and infra-
structure development, have created a “perfect storm” for the spillover of zoonotic
diseases like COVID-19 (Settele et al., 2020). The continued expansion of human
activities—including human encroachment into biodiverse habitats, international
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movement of people and goods, and unregulated rise in wildlife trade—has signif-
icantly increased the risk of zoonotic infections, impacting human lives, economies,
and well-being. Pandemics are rather rare compared to small-scale outbreaks but are
becoming more frequent due to a ceaseless progress in these underlying events
(IPBES, 2020). This will likely lead to an exponential increase in the total cost
associated with pandemics, including disease treatments, deaths, and socio-
economic impacts (Allen et al., 2017; Berry et al., 2018).

At the same time, nature supports human life and contributes to good health and
well-being in numerous ways. “Health” is attributed to not only pathogenic
(i.e. disease causing) factors but also factors promoting overall well-being, and is
defined as “a state of complete physical, mental, and social well-being and not
merely the absence of disease or infirmity” (WHO, 2020; Marselle et al., 2021).
Human well-being consists of tangible and intangible elements, including physical
well-being (i.e. the quality and performance of bodily functioning), mental well-
being (i.e. the psychological, cognitive, and emotional quality of a person’s life), and
social well-being (i.e. being well connected to others in a local and wider social
community) (Linton et al., 2016). Nature offers a wide range of contributions to
people, fundamentally securing basic human needs and generally serving as a basis
for attaining good quality of life and ensuring human health and well-being. These
contributions include food and energy security, access to clean air and water,
opportunities for recreation and relaxation, and sense of place (IPBES, 2019b).
Biodiversity, comprising the variability among living organisms from all sources
and the ecological complexes, underpins these contributions that are essential for
human health and well-being (Marselle et al., 2021).

Nature’s contributions to people, however, are not always distributed equally to
benefit all segments of society, while the costs and burdens associated with their
production and use are often borne disproportionally by different groups of people
(IPBES, 2019b). Ecosystem changes may benefit some populations but at the
expense of others, especially the most vulnerable, signalling crucial trade-offs that
need to be managed to pursue sustainable development. The COVID-19 pandemic
has exposed this complicated challenge in our society. While all citizens are affected
by infectious risks, some evidence shows that vulnerable groups—including not
only the elderly and those with ill health and comorbidities, but also people of lower
socio-economic status and ethnic minority—are hit harder by the environmental and
other related stressors caused by the pandemic (Gaynor & Wilson, 2020; Tavares &
Betti, 2021). A subset of factors (e.g. overcrowded accommodation, unstable work
conditions and incomes, limited access to healthcare services, non-communicable
diseases arising from poverty) conjointly makes those socially deprived and eco-
nomically disadvantaged more vulnerable to the COVID-19 pandemic, often exac-
erbating existing inequalities (Amerio et al., 2020; EEA, 2020; Patel et al., 2020).

Rather than negative trade-offs, positive synergies for human health and well-
being also exist as we can see, for instance, in sustainable farming practices that
improve soil quality, agricultural productivity, and ecosystem functions such as
carbon sequestration. Yet, sustainability cannot be achieved without carefully
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handling trade-offs. This is even clearer today given that many of nature’s contri-
butions are declining and cannot be replaced by any current alternatives (IPBES,
2019b).

To better manage trade-offs and create and strengthen positive synergies, the idea
of “nexus” has evolved. The term “nexus”, originated in the Latin verb nectare
(meaning “to connect”), has been used in the published literature since the early
nineteenth century in various disciplines (e.g. philosophy, governance, cell biology,
economics) to trace, describe, and characterise complex interlinkages between
multiple objects (Scott et al., 2015; De Laurentiis et al., 2016; Liu et al., 2018).
This term was first used in the realm of natural resource use under the Food-Energy
Nexus Programme of the United Nations University (UNU) (1983–1988), which
aimed to develop an analytical framework and planning methodology for integrated
solutions to food and energy scarcity through promoting South-South cooperation in
the fields studied (Sachs & Silk, 1990; Scott et al., 2015). Concurrently, the water-
resource dimension of the nexus between energy and agriculture started to gain
recognition in the western United States in the mid-1980s, considering energy and
environmental needs for water, agricultural-irrigation, and urban-industrial demands
(Scott et al., 2015). Finally, nexus thinking has been increasingly applied to the study
of interconnections between food, water, and energy, often called WEF or FEW
nexus, mostly in the climate change context, but sometimes additionally with
biodiversity conservation and human health (Albrecht et al., 2018; IPBES, 2019a).

The Global Assessment Report of the Intergovernmental Science-Policy Platform
on Biodiversity and Ecosystem Services (IPBES) defines the concept of nexus as “a
perspective which emphasizes the inter-relatedness and interdependencies of eco-
system components and human uses, and their dynamics and fluxes across spatial
scales and between compartments,” adapting the definition posed by UNU Institute
for Integrated Management of Material Fluxes and of Resources (UNU-FLORES)
(IPBES, 2019a, p. 1047). This definition implies both a phenomenological perspec-
tive to capture the interactions among different subsystems (or sectors) within the
nexus system and an analytic perspective to examine the links between the nexus
nodes (e.g. water and energy), into either of which many varying definitions can be
categorised (Zhang et al., 2018). The nexus perspective allows for better under-
standing of the functioning, productivity, and management of a complex system
which involves trade-offs, and facilitation and amplification between the different
components (IPBES, 2019a). This approach can thus help detect and minimise
negative trade-offs, uncover positive synergies, and unveil unexpected conse-
quences arising from these combined effects (Liu et al., 2018). This effort finally
helps enhance integrated planning, governance, and management, and in particular
helps identify and pursue pathways to achieve global goals and targets for sustain-
able development, many of which are interconnected (Nilsson et al., 2016; Weitz
et al., 2018).

With this understanding, IPBES (2019a) drew on a nexus approach to analyse
interactions between multiple sectors and objectives and identify key elements of
sustainable pathways. For the sake of feasibility and comprehensibility for the
analysis in the complex context, it applied the approach via six complementary
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foci (or lenses) to examine specific links between terrestrial, marine, and freshwater
social-ecological systems in consideration of linkages to other entities (Fig. 1.1).
This analysis revealed trade-offs and synergies in each of the foci as well as common
threads in achieving a subset of sustainable development goals (SDGs) simulta-
neously. Pointing to significantly varying pathways across geographic contexts, the
cross-scale nexus analysis highlighted the significance in integrating local and
regional perspectives in global pathways towards sustainability. Despite the diver-
sity of the pathways with different changes needed to achieve global goals at all
scales, the analysis also suggested the following common constituents of sustainable
pathways associated with seven SDGs relevant to nature (i.e. SDGs 2, 3, 6, 11,
13, 14, and 15): (1) safeguarding remaining natural habitats on land and sea,

Fig. 1.1 The six interconnected foci of the nexus analysis in the IPBES Global Assessment
(source: Chan et al., 2019). The six foci for the nexus analysis reflect key challenges in conserving
nature and nature’s contributions to people while achieving the SDGs given both trade-offs and
synergies. These foci include (1) feeding humanity without degrading terrestrial natural resources;
(2) meeting climate goals without incurring massive land-use change and biodiversity loss; (3) con-
serving and restoring nature on land while contributing positively to human well-being;
(4) maintaining freshwater for nature and humanity; (5) balancing food provision from oceans
and coasts with biodiversity protection; and (6) resourcing growing cities while maintaining the
ecosystems and biodiversity that underpin them
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(2) undertaking large-scale restoration of degraded habitats, and (3) integrating these
activities with development through sustainable planning and management of land-
scapes and seascapes.

Cross-sectoral cooperation and planning have been increasingly called for to
attain global environmental and societal goals, but effective policy integration, for
instance across multilateral environmental agreements, is yet to be achieved (Azizi
et al., 2019; IPBES, 2019a; van den Heuvel et al., 2020). Also, the nexus approach is
still in its infancy for application and implementation, despite its great potential to
promote cooperation, coordination, and policy coherence among different sectors
(Liu et al., 2018). In this context, IPBES launched a new 3-year thematic assessment
of “the interlinkages among biodiversity, water, food, and health” (the so-called
nexus assessment) at its eighth plenary session in 2021 to be conducted between
2022 and 2024.1 This assessment aims to advance understanding on the
interlinkages among biodiversity, climate change, adaptation, and mitigation,
including relevant aspects of energy, water, food, and health. It will also consider
holistic approaches based on different knowledge systems to achieve global goals
such as the 2050 Vision for Biodiversity and the 2030 Agenda for Sustainable
Development, including those to attain good health for all.

In addition, IPBES organised a virtual workshop on the links between biodiver-
sity and pandemics on 27–31 July 2020 to strengthen the knowledge base on links
between biodiversity and current and future pandemics in response to the extraordi-
nary situation caused by the COVID-19 pandemic. The report from this workshop
(IPBES, 2020) warns of a daunting future, where without preventive measures,
pandemics will emerge more frequently and spread more rapidly, resulting in more
human deaths and more devastating socio-economic impacts. Pointing to human
activities as the fundamental driver of the emergence of pandemics, the report also
highlights the interconnectedness of the world community and the increasing threats
to health and well-being arising from global inequality. The report, however, also
says that escaping the era of pandemics is still possible, but requires transformative
change to shift from the current reactive approach to a preventive one to prepare for
future pandemics. Finally, it offers several policy options to foster transformative
change and move towards preventing pandemics based on a “One Health” approach
(i.e. an approach that integrates human health, animal health, and environmental
sectors).

The One Health approach builds on the idea that human health, ecosystem health,
and animal health are all interrelated, and that it is imperative to encourage mech-
anisms that ensure coordination and collaboration among the relevant sectors to
strengthen the links between them (WHO, FAO,, & OIE, 2019). From a heuristic
view, we understand that the One Health approach is highly compatible with the

1The IPBES Plenary at its eighth session in June 2021 approved the undertaking of the nexus
assessment as outlined in the scoping report set out in annex 1 to its decision IPBES-8/1 for
consideration by the Plenary at its eleventh session. The scoping report is available at: https://ipbes.
net/sites/default/files/2021-07/20210719_scoping_report_for_the_nexus_assessment.pdf.
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approach to managing socio-ecological production landscapes and seascapes
(SEPLS). As discussed in the following section, SEPLS have been shaped and
managed through strongly interlinked sets of traditional practices and production
activities that have been adapted and transformed to maintain and improve the well-
being of communities while absorbing shocks to the system, suggesting higher
levels of resilience (Bergamini et al., 2013). To evade the pandemic era and achieve
global goals for biodiversity and sustainability, strategies to build and strengthen
resilience against systemic threats will be increasingly important and relevant in the
coming decades. In this regard, the nexus analysis of SEPLS management should
offer ideas and available means to devise such strategies.

2 Socio-Ecological Production Landscapes and Seascapes
and Nexus Approaches

SEPLS are multifunctional and utilitarian conceptualisations of landscape and sea-
scape use. Here the proximate population has recognised its reliance on the SEPLS
for various material and intangible benefits and clearly acknowledged the
interdependence of social and ecological components of a social-ecological system
that is consequently factored into related decisions on the management of the
SEPLS. Furthermore, the well-being of the population dependent on a SEPLS is
entrenched in ensuring that multiple needs, such as securities of food, health,
and energy, identity, culture, and ecological integrity, are met at the same time
(Bergamini et al., 2013). This indicates that nexus approaches across different
“sectoral priorities” need to be practiced in SEPLS contexts to simultaneously
guarantee that these different needs are realised and are aligned during the imple-
mentation of relevant activities (Sarmiento & Frolich, 2020). It therefore is a natural
extension in the reasoning that concepts such as “Community Health”2

(Unnikrishnan & Suneetha, 2012) or “One Health” are understood and practiced
de facto in local communities as the concept of health encompasses multiple
dimensions from access to resources, and well-functioning ecosystems, to food
and nutritional security, access to medical resources, and cultural practices, among
others.

That said, contexts in which SEPLS operate have changed over time due to
changing sociopolitical priorities and other factors. Consequently, decisions related
to multiple activities in a SEPLS could be said to have become more sectoral or
compartmentalised. This has brought on challenges to ensure the sustenance of
endogenous nexus approaches that once were widely practiced—often requiring

2Community Health builds on the concept of health held by local and indigenous communities that
relates not just to medical services, but involves access to food and nutritional security, access to
cultural resources, medicinal resources, access to areas of cultural importance, rights to use and
practice, and livelihood security.
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purposive rejuvenation efforts, as the case studies in this volume will highlight.
Drivers of these changes range from policy pressures (e.g. mono or simple cropping
patterns, land-use changes for other development purposes) to changes in demo-
graphic profiles and priorities (e.g. in- and outmigration) and natural vulnerabilities
(e.g. to floods or other natural calamities) (IPBES, 2019a).

As mentioned above, several global assessments are finding increasing evidence
that tackling biodiversity loss and ensuring human well-being thereof are linked
closely to effective and integrated management of landscapes and seascapes and
strengthening the capacities and resources available to the local communities man-
aging them. The increasingly robust emphasis by policy bodies to ensure biodiver-
sity conservation, health, and sustainable development through calls for adopting
coherent policies (such as the draft Global Biodiversity Framework or the One
Health implementation mechanisms being set up in different countries) serves as a
timely opportunity to refocus on the principles underlying SEPLS management—as
context-dependent, multi-stakeholder, and multisectoral approaches that are
designed to derive multiple benefits. Proof of this concept can be found in the
experiences of the members of the International Partnership for the Satoyama
Initiative (IPSI). Experiential knowledge and practical lessons in dealing with the
nexus between the sectors can be found in the case studies, which can be taken
advantage of as approaches to landscape and seascape management.

3 Objectives and Structure of the Book

This book focuses on the biodiversity-health-sustainability nexus in the context of
the management and multiple benefits of SEPLS. The primary aim is to provide
insights on how SEPLS management on the ground can contribute to enhanced
ecosystem and human health, sustainable management of natural resources, and
achievement of global targets for biodiversity and sustainable development.

To explicitly showcase the dynamics of the biodiversity-health-sustainability
nexus in SEPLS, this volume brings together case studies on SEPLS management
from different regions around the world, which delve into the relevance of SEPLS to
various aspects of sustainability in the context of ecosystem and human health. The
case studies highlight the roles, attitudes, and actions of those responsible for
management, including smallholders, indigenous peoples, local communities, and
other stakeholders, in conserving biodiversity—including agro-biodiversity—while
ensuring the health of SEPLS and dependent communities. For example, they
pertain to efforts that enhance ecosystem and human health, such as pesticide-free
food production, high nutrition, good water quality, and sustainable tourism. Addi-
tionally, most case studies touch upon the impact of the COVID-19 pandemic on the
livelihoods of ecosystem-dependent local communities and related changes in eco-
system health. In particular, the case studies address the following questions:
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• What multiple benefits derived from SEPLS management have helped to ensure
and enhance aspects of human health, and how?

• What are the trade-offs and synergies between efforts to attain ecosystem health,
human health, and sustainability in managing SEPLS?

• How can we measure the effectiveness of SEPLS management in securing and
improving ecosystem and human health, as well as sustainability?

• What are the challenges and opportunities in managing SEPLS to achieve
biocultural diversity conservation and sustainable development while ensuring
and enhancing ecosystem and human health?

The case studies commonly address the above key questions to elucidate the
relevance of SEPLS management for long-term sustainability, ecosystem health, and
human well-being. Chapters 2–12 present 11 case studies encompassing different
types of ecosystems around the world, including six from Asia, two from Latin
America, two from Africa, and one from Europe (Fig. 1.2). The case studies are
divided into four broad thematic areas: (1) local and indigenous conceptualisation of
health and well-being; (2) wider landscapes and seascapes and resilience; (3) water,
tourism, and recreation; and (4) food and farming. Table 1.1 shows specific SEPLS
types and key challenges faced by them in the case studies under each of the thematic
areas.

Most of the cases primarily focus on the nexus at the local level, involving local
communities and their health (Chaps. 2–5, 9–12) or ecosystem health and related
human well-being in the context of recreation and tourism (Chaps. 6–8). To repre-
sent the nexus dynamics, each case study illustrates a unique linkage type (e.g. food–
health, water management–well-being, rights–well-being, conservation–human
well-being) in their SEPLS. The various interconnected challenges (e.g. pollution,
climate change, deforestation, biodiversity loss, degradation, COVID-19 pandemic)
are addressed using a combination of environmental (e.g. sustainable agricultural
practices, enhanced water and ecosystem management), economic (e.g. economic
diversification and opportunities, livelihood improvement), and community-oriented
(e.g. promotion of traditional knowledge, capacity development, local documenta-
tion, improvement in health and well-being of local people) solutions. Importantly,
many of the cases exemplify initiatives not only to address immediate problems, but
also to collectively identify long-term solutions and ensure continuous delivery of
multiple benefits from SEPLS, while maintaining and enhancing ecosystem and
human health.

To conclude with the key findings from these case studies, Chap. 13 distils the
relevant messages to offer implications for science, policy, and practice as well as
their interfaces in better managing the biodiversity-health-sustainability nexus in the
context of SEPLS. The synthesis of the case studies’ findings offers relevant insights
into the local-level implementation of nexus approaches and methodologies for
monitoring and evaluation, using localised tools and indicators compatible with
global ones, and involving multiple disciplines and sectors relevant to nexus
approaches.

8 M. Nishi et al.

https://doi.org/10.1007/978-981-16-9893-4_2
https://doi.org/10.1007/978-981-16-9893-4_12
https://doi.org/10.1007/978-981-16-9893-4_2
https://doi.org/10.1007/978-981-16-9893-4_5
https://doi.org/10.1007/978-981-16-9893-4_9
https://doi.org/10.1007/978-981-16-9893-4_12
https://doi.org/10.1007/978-981-16-9893-4_6
https://doi.org/10.1007/978-981-16-9893-4_8
https://doi.org/10.1007/978-981-16-9893-4_13


Ag
ric

ul
tu

ra
l L

an
ds

ca
pe

s
 F

or
es

t L
an

ds
ca

pe
s

W
et

la
nd

s 
an

d/
or

 W
at

er
sh

ed
 L

an
ds

ca
pe

s
Co

as
ta

l L
an

ds
ca

pe
s 

or
 S

ea
sc

ap
es

 M
ou

nt
ai

n 
La

nd
sc

ap
es

IN
DI

A 
1:

 C
ha

pt
er

 6
IN

DI
A 

2:
 C

ha
pt

er
 9

CA
M

BO
DI

A 
1:

 C
ha

pt
er

 11
CA

M
BO

DI
A 

2:
 C

ha
pt

er
 7

C
A

M
B

O
D

IA
 1

T
he

 b
ou

nd
ar

ie
s 

an
d 

na
m

es
 s

ho
w

n 
an

d 
th

e 
de

si
gn

at
io

ns
 u

se
d 

on
 th

is
 m

ap
do

 n
ot

 im
pl

y 
of

fic
ia

l e
nd

or
se

m
en

t o
r 

ac
ce

pt
an

ce
 b

y 
th

e 
U

ni
te

d 
N

at
io

ns
.

* 
D

ot
te

d 
lin

e 
re

pr
es

en
ts

 a
pp

ro
xi

m
at

el
y 

th
e 

Li
ne

 o
f C

on
tr

ol
 in

 J
am

m
u 

an
d

K
as

hm
ir 

ag
re

ed
 u

po
n 

by
 In

di
a 

an
d 

P
ak

is
ta

n.
 T

he
 fi

na
l s

ta
tu

s 
of

 J
am

m
u 

an
d 

K
as

hm
ir 

ha
s 

no
t y

et
 b

ee
n 

ag
re

ed
 u

po
n 

by
 th

e 
P

ar
tie

s.

**
 F

in
al

 b
ou

nd
ar

y 
be

tw
ee

n 
th

e 
R

ep
ub

lic
 o

f S
ud

an
 a

nd
 th

e 
R

ep
ub

lic
 o

f S
ou

th
 

S
ud

an
 h

as
 n

ot
 y

et
 b

ee
n 

de
te

rm
in

ed
.

*

**
C

O
LO

M
B

IA

A
U

ST
R

IA

Ta
iw

an
B

A
N

G
LA

D
ES

H
IN

D
IA

 1

K
EN

YA
G

H
A

N
A

C
A

M
B

O
D

IA
 2

IN
D

IA
 2

M
EX

IC
O

F
ig
.1
.2

L
oc
at
io
ns

of
th
e
ca
se

st
ud

ie
s
(r
eg
io
ns
,l
an
ds
ca
pe
s,
an
d/
or

se
as
ca
pe
s)
(m

ap
te
m
pl
at
e:
G
eo
sp
at
ia
lI
nf
or
m
at
io
n
S
ec
tio

n,
U
ni
te
d
N
at
io
ns
).
N
ot
e:
D
et
ai
ls
of

th
e
ca
se

st
ud

y
lo
ca
tio

ns
,i
nc
lu
di
ng

ge
og

ra
ph

ic
co
or
di
na
te
s,
ar
e
de
sc
ri
be
d
in

ea
ch

ch
ap
te
r

1 Introduction 9



T
ab

le
1.
1

O
ve
rv
ie
w

of
th
e
ca
se

st
ud

ie
s

F
oc
us
ed

th
em

at
ic

ar
ea
s

C
ha
pt
er

(C
ou

nt
ry
)

S
E
P
L
S
ty
pe
s

K
ey

in
te
rl
in
ka
ge
s

P
ro
bl
em

s
an
d
C
ha
lle
ng

es
O
bj
ec
tiv

es

L
oc
al
an
d
in
di
ge
-

no
us

co
nc
ep
tu
al
is
at
io
n

of
he
al
th

an
d
w
el
l-

be
in
g

C
ha
pt
er

2
(B
an
gl
ad
es
h)

F
or
es
t,
in
la
nd

w
at
er
,c
oa
st
al
an
d

m
ar
in
e,
w
et
la
nd

R
ig
ht
s,
co
ns
er
va
tio

n,
w
el
l-
be
in
g,

he
al
th

M
an
gr
ov

e
de
gr
ad
at
io
n,

liv
el
i-

ho
od

in
se
cu
ri
ty
,C

O
V
ID

-1
9

ou
tb
re
ak

C
on

ce
pt
ua
lis
e
on

e
he
al
th

ap
pr
oa
ch
,e
nh

an
ce

liv
el
ih
oo

d
se
cu
ri
ty
,a
nd

pr
om

ot
e
cu
st
om

-
ar
y
su
st
ai
na
bl
e
pr
ac
tic
es

an
d

tr
ad
iti
on

al
kn

ow
le
dg

e

C
ha
pt
er

3
(C
ol
om

bi
a)

F
or
es
t,
tr
ad
iti
on

al
ag
ri
cu
ltu

re
B
io
cu
ltu

ra
l
m
em

or
y,

co
ns
er
va
tio

n,
hu

m
an

w
el
l-
be
in
g,

se
cu
ri
ng

te
rr
ito

ri
al

ri
gh

ts

L
os
s
of

bi
od

iv
er
si
ty
,l
os
s
of

cu
ltu

ra
li
de
nt
ity

,a
rm

ed
co
n-

fl
ic
t,
po

ve
rt
y

R
ec
ov

er
tr
ad
iti
on

al
kn

ow
le
dg

e
an
d
cu
ltu

ra
l
co
ns
er
va
tio

n
va
lu
es

to
en
ha
nc
e
qu

al
ity

of
he
al
th

W
id
er

la
nd

sc
ap
es

an
d
se
as
ca
pe
s
an
d

re
si
lie
nc
e

C
ha
pt
er

4
(C
hi
ne
se

T
ai
pe
i)

M
ou

nt
ai
n,

fo
re
st
,

ag
ri
cu
ltu

re
,

w
at
er
sh
ed
,

co
as
ta
l,

m
ou

nt
ai
ns

E
co
-a
gr
ic
ul
tu
re
,S

E
P
L
S

w
el
l-
be
in
g,

la
nd

sc
ap
e-

se
as
ca
pe

co
nn

ec
tiv

ity

D
am

s
an
d
ri
ve
r
dr
ed
gi
ng

,
to
ur
is
m
,l
os
s
of

na
tiv

e
va
ri
e-

tie
s,
ou

tm
ig
ra
tio

n

P
ro
m
ot
e
ec
o-
ag
ri
cu
ltu

re
,

w
ea
vi
ng

of
tr
ad
iti
on

al
an
d

m
od

er
n
kn

ow
le
dg

e,
an
d
co
op

-
er
at
io
n
be
tw
ee
n
m
ul
tip

le
st
ak
eh
ol
de
rs
ac
ro
ss

di
ff
er
en
t

ec
os
ys
te
m
s
at
a
la
nd

sc
ap
e-

se
as
ca
pe

sc
al
e

C
ha
pt
er

5
(M

ex
ic
o)

F
or
es
t,
tr
ad
iti
on

al
ag
ri
cu
ltu

re
A
gr
oc
he
m
ic
al
s,
su
st
ai
n-

ab
le
la
nd

sc
ap
e
m
an
ag
e-

m
en
t,
he
al
th
,c
ul
tu
ra
l

he
ri
ta
ge

P
ol
lu
tio

n,
re
cu
rr
en
t
di
se
as
es

P
ro
m
ot
e
su
st
ai
na
bl
e
m
an
ag
e-

m
en
to

f
ec
os
ys
te
m
s,
en
ha
nc
e

la
nd

sc
ap
e
re
si
lie
nc
e,
an
d
ra
is
e

aw
ar
en
es
s
on

tr
ad
iti
on

al
fo
od

pr
od

uc
tio

n

W
at
er
,t
ou

ri
sm

,a
nd

re
cr
ea
tio

n
C
ha
pt
er

6
(I
nd

ia
—

pe
ri
-

ur
ba
n
w
et
la
nd

s)

P
er
i-
ur
ba
n,

w
et
la
nd

s
B
io
-r
ig
ht
s,
he
al
th
,

cl
im

at
e

P
ol
lu
tio

n,
la
ck

of
aw

ar
en
es
s

C
re
at
e
ec
on

om
ic
op

po
rt
un

iti
es
,

en
ri
ch

bi
od

iv
er
si
ty
,a
nd

im
pr
ov

e
hu

m
an

he
al
th

an
d

w
el
l-
be
in
g

C
ha
pt
er

7
(C
am

bo
di
a—

A
ng

ko
ri
an

la
nd

sc
ap
e)

F
or
es
t,
w
at
er
sh
ed
,

ag
ri
cu
ltu

re
,p

er
i-

ur
ba
n,

ur
ba
n

W
at
er

m
an
ag
em

en
t,

fo
re
st
m
an
ag
em

en
t,

to
ur
is
m
,h

um
an

w
el
l-

be
in
g

C
lim

at
e
ch
an
ge
,d

ef
or
es
ta
tio

n,
de
cl
in
ed

gr
ou

nd
w
at
er

re
ch
ar
ge
,i
nc
re
as
ed

de
m
an
d
fo
r

fo
od

an
d
w
at
er

E
nh

an
ce

w
at
er

m
an
ag
em

en
t,

pr
om

ot
e
ec
on

om
ic
di
ve
rs
ifi
ca
-

tio
n,
pr
es
er
ve

cu
ltu

ra
lh

er
ita
ge
,

an
d
im

pr
ov

e
hu

m
an

he
al
th

an
d

w
el
l-
be
in
g

C
ha
pt
er

8
(A

us
tr
ia
)

M
ou

nt
ai
n,

fo
re
st

H
um

an
he
al
th
,

bi
od

iv
er
si
ty

C
lim

at
e
ch
an
ge
,t
ou

ri
sm

R
ev
ita
lis
e
m
ou

nt
ai
n
liv

el
i-

ho
od

s,
an
d
im

pr
ov

e
lif
es
ty
le

10 M. Nishi et al.

https://doi.org/10.1007/978-981-16-9893-4_2
https://doi.org/10.1007/978-981-16-9893-4_3
https://doi.org/10.1007/978-981-16-9893-4_4
https://doi.org/10.1007/978-981-16-9893-4_6
https://doi.org/10.1007/978-981-16-9893-4_7
https://doi.org/10.1007/978-981-16-9893-4_8


F
oo

d
an
d
fa
rm

in
g

C
ha
pt
er

9
(I
nd

ia
—

a
bi
oc
ul
tu
ra
l

ho
ts
po

t)

A
gr
ic
ul
tu
re
,

m
ou

nt
ai
n,

fo
re
st

F
oo

d,
he
al
th

D
eg
ra
da
tio

n
of

S
E
P
L
S
,l
os
s
of

bi
od

iv
er
si
ty
,c
lim

at
e
ch
an
ge
,

fo
od

an
d
nu

tr
iti
on

al
in
se
cu
ri
ty

P
ro
m
ot
e
lo
ca
l
he
al
th

tr
ad
iti
on

s
an
d
lo
ca
l
he
al
th

ba
sk
et
s,
an
d

en
ha
nc
e
hu

m
an

im
m
un

ity
to

in
fe
ct
io
us

di
se
as
es

C
ha
pt
er

10
(K

en
ya
)

F
or
es
t,
ag
ri
cu
l-

tu
re
,s
em

i-
ar
id

la
nd

F
oo

d,
nu

tr
iti
on

,b
io
di
-

ve
rs
ity

,l
oc
al
an
d
tr
ad
i-

tio
na
l
kn

ow
le
dg

e,
hu

m
an

he
al
th

U
nd

er
ut
ili
se
d
lo
ca
l
fo
od

s,
st
ig
m
a,
lo
ss

of
cu
ltu

ra
lh

er
i-

ta
ge
,o

be
si
ty
,b

ia
se
d
nu

tr
iti
on

P
re
se
rv
e
tr
ad
iti
on

al
kn

ow
le
dg

e
an
d
cu
ltu

ra
l
pr
ac
tic
es
,c
re
at
e

ec
on

om
ic
an
d
liv

el
ih
oo

d
op

po
rt
un

iti
es
,e
nh

an
ce

hu
m
an

he
al
th

an
d
w
el
l-
be
in
g,

an
d

en
su
re

bi
ol
og

ic
al
an
d
cu
ltu

ra
l

di
ve
rs
ity

C
ha
pt
er

11
(C
am

bo
di
a—

ag
ro
-b
io
di
ve
rs
e

la
nd

sc
ap
es
)

A
gr
ic
ul
tu
re

F
oo

d
se
cu
ri
ty
,h

um
an

he
al
th

C
O
V
ID

-1
9
pa
nd

em
ic
,f
oo

d
an
d
he
al
th

in
se
cu
ri
ty

P
ro
m
ot
e
su
st
ai
na
bl
e
ag
ri
cu
l-

tu
re
,f
ac
ili
ta
te
ca
pa
ci
ty

bu
ild

-
in
g,

pr
om

ot
e
or
ga
ni
c

fe
rt
ili
se
rs
,a
nd

en
ha
nc
e
ag
ri
-

cu
ltu

ra
lb

io
di
ve
rs
ity

C
ha
pt
er

12
(G

ha
na
)

F
or
es
t,
ag
ri
cu
ltu

re
P
es
tic
id
es
,a
gr
ic
ul
tu
re
,

hu
m
an

an
d
ec
os
ys
te
m

he
al
th

H
ig
hl
y
ha
za
rd
ou

s
pe
st
ic
id
es
,

po
llu

tio
n,

an
d
he
al
th

im
pa
ct
s

on
hu

m
an
s
an
d
ec
os
ys
te
m
s

P
ha
se

ou
t
hi
gh

ly
ha
za
rd
ou

s
pe
st
ic
id
es
,p

ro
m
ot
e
in
te
gr
at
ed

pe
st
m
an
ag
em

en
t,
im

pr
ov

e
hu

m
an

an
d
ec
os
ys
te
m

he
al
th
,

an
d
en
ha
nc
e
ag
ri
cu
ltu

ra
lc
oc
oa

pr
od

uc
tio

n
la
nd

sc
ap
e

1 Introduction 11

https://doi.org/10.1007/978-981-16-9893-4_9
https://doi.org/10.1007/978-981-16-9893-4_10
https://doi.org/10.1007/978-981-16-9893-4_11
https://doi.org/10.1007/978-981-16-9893-4_12


References

Albrecht, T. R., Crootof, A., & Scott, C. A. (2018). The water-energy-food nexus: A systematic
review of methods for nexus assessment. Environmental Research Letters, 13(4), 043002.
https://doi.org/10.1088/1748-9326/aaa9c6

Allen, T., Murray, K. A., Zambrana-Torrelio, C., Morse, S. S., Rondinini, C., Di Marco, M., Breit,
N., Olival, K. J., & Daszak, P. (2017). Global hotspots and correlates of emerging zoonotic
diseases. Nature Communications, 8(1), 1124. https://doi.org/10.1038/s41467-017-00923-8

Amerio, A., Aguglia, A., Odone, A., Gianfredi, V., Serafini, G., Signorelli, C., & Amore,
M. (2020). Covid-19 pandemic impact on mental health of vulnerable populations. Acta
Biomedica Atenei Parmensis, 91(9-S), 95–96. https://doi.org/10.23750/abm.v91i9-S.10112

Azizi, D., Biermann, F., & Kim, R. E. (2019). Policy integration for sustainable development
through multilateral environmental agreements: An empirical analysis, 2007–2016. Global
Governance: A Review of Multilateralism and International Organizations, 25(3), 445–475.
https://doi.org/10.1163/19426720-02503005

Bergamini, N., Blasiak, R., Eyzaguirre, P., Ichikawa, K., Mijatovic, D., Nakao, F., & Subramanian,
S. M. (2013). Indicators of resilience in socio-ecological production landscapes (SEPLs),
UNU-IAS policy report. United Nations University Institute of Advanced Studies.

Berry, K., Allen, T., Horan, R. D., Shogren, J. F., Finnoff, D. C., & Daszak, P. (2018). The
economic case for a pandemic fund. EcoHealth, 15(2), 244–258. https://doi.org/10.1007/
s10393-018-1338-1

Chan, K. M. A., Agard, J., Liu, J., Aguiar, A. P. D., Armenteras, D., Boedhihartono, A. K., Cheung,
W. W. L., Hashimoto, S., Pedraza, G. C. H., Hickler, T., Jetzkowitz, J., Kok, M., Murray-
Hudson, M., O’Farrell, P., Satterfield, T., Saysel, A. K., Seppelt, R., Strassburg, B., Xue, D.,
Selomane, O., Balint, L., & Mohamed, A. (2019). Chapter 5. Pathways towards a sustainable
future. In: E. S. Brondiìzio, J. Settele, S. Diìaz, H. T. Ngo (eds.),Global assessment report of the
intergovernmental science-policy platform on biodiversity and ecosystem services. IPBES
Secretariat. 108 pages. https://doi.org/10.5281/zenodo.3832099.

De Laurentiis, V., Hunt, D. V. L., & Rogers, C. D. F. (2016). Overcoming food security challenges
within an energy/water/food nexus (EWFN) approach. Sustainability, 8(1), 95. https://doi.org/
10.3390/su8010095

EEA. (2020). Healthy environment, healthy lives: How the environment influences health and well-
being in Europe. European Environment Agency, viewed 11 September 2021. Retrieved from
https://www.eea.europa.eu/publications/healthy-environment-healthy-lives.

Gaynor, T. S., &Wilson, M. E. (2020). Social vulnerability and equity: The disproportionate impact
of COVID-19. Public Administration Review, 80(5), 832–838. https://doi.org/10.1111/puar.
13264

van den Heuvel, L., Blicharska, M., Masia, S., Sušnik, J., & Teutschbein, C. (2020). Ecosystem
services in the Swedish water-energy-food-land-climate nexus: Anthropogenic pressures and
physical interactions. Ecosystem Services, 44, 101141. https://doi.org/10.1016/j.ecoser.2020.
101141

IPBES. (2019a). In E. S. Brondízio, J. Settele, S. Díaz, & H. T. Ngo (Eds.), Global assessment
report of the intergovernmental science-policy platform on biodiversity and ecosystem services.
IPBES Secretariat. https://doi.org/10.5281/zenodo.3831674

IPBES. (2019b). In S. Díaz, J. Settele, E. S. Brondízio, H. T. Ngo, M. Guèze, J. Agard, A. Arneth,
P. Balvanera, K. A. Brauman, S. H. M. Butchart, K. M. A. Chan, L. A. Garibaldi, K. Ichii,
J. Liu, S. M. Subramanian, G. F. Midgley, P. Miloslavich, Z. Molnár, D. Obura, A. Pfaff,
S. Polasky, A. Purvis, J. Razzaque, B. Reyers, R. R. Chowdhury, Y. J. Shin, I. J. Visseren-
Hamakers, K. J. Willis, & C. N. Zayas (Eds.), Summary for policymakers of the global
assessment report on biodiversity and ecosystem services of the intergovernmental science-
policy platform on biodiversity and ecosystem services. IPBES Secretariat, viewed 14 September
2021. Retrieved from https://ipbes.net/sites/default/files/2020-02/ipbes_global_assessment_
report_summary_for_policymakers_en.pdf.

12 M. Nishi et al.

https://doi.org/10.1088/1748-9326/aaa9c6
https://doi.org/10.1038/s41467-017-00923-8
https://doi.org/10.23750/abm.v91i9-S.10112
https://doi.org/10.1163/19426720-02503005
https://doi.org/10.1007/s10393-018-1338-1
https://doi.org/10.1007/s10393-018-1338-1
https://doi.org/10.5281/zenodo.3832099
https://doi.org/10.3390/su8010095
https://doi.org/10.3390/su8010095
https://www.eea.europa.eu/publications/healthy-environment-healthy-lives%3e
https://doi.org/10.1111/puar.13264
https://doi.org/10.1111/puar.13264
https://doi.org/10.1016/j.ecoser.2020.101141
https://doi.org/10.1016/j.ecoser.2020.101141
https://doi.org/10.5281/zenodo.3831674
https://ipbes.net/sites/default/files/2020-02/ipbes_global_assessment_report_summary_for_policymakers_en.pdf%3e
https://ipbes.net/sites/default/files/2020-02/ipbes_global_assessment_report_summary_for_policymakers_en.pdf%3e


IPBES. (2020). In P. Daszak, J. Amuasi, C. G. das Neves, D. Hayman, T. Kuiken, B. Roche,
C. Zambrana-Torrelio, P. Buss, H. Dundarova, Y. Feferholtz, G. Földvári, E. Igbinosa,
S. Junglen, Q. Liu, G. Suzan, M. Uhart, C. Wannous, K. Woolaston, P. Mosig Reidl,
K. O’Brien, U. Pascual, P. Stoett, H. Li, & H. T. Ngo (Eds.), Workshop report on biodiversity
and pandemics of the intergovernmental platform on biodiversity and ecosystem services.
IPBES Secretariat. https://doi.org/10.5281/ZENODO.4147317

Linton, M.-J., Dieppe, P., & Medina-Lara, A. (2016). Review of 99 self-report measures for
assessing well-being in adults: Exploring dimensions of well-being and developments over
time. BMJ Open, 6(7), e010641. https://doi.org/10.1136/bmjopen-2015-010641

Liu, J., Hull, V., Godfray, C., Tilman, D., Gleick, P. H., Hoff, H., Pahl-Wostl, C., Xu, Z., Chung,
M. G., Sun, J., & Li, S. (2018). Nexus approaches to global sustainable development. Nature
Sustainability, 1(9), 466–476. https://doi.org/10.1038/s41893-018-0135-8

Marselle, M. R., et al. (2021). Pathways linking biodiversity to human health: A conceptual
framework. Environment International, 150, 106420. https://doi.org/10.1016/j.envint.2021.
106420

Nilsson, M., Griggs, D., & Visbeck, M. (2016). Policy: Map the interactions between sustainable
development goals. Nature, 534(7607), 320–322. https://doi.org/10.1038/534320a

Patel, J. A., Nielsen, F., Badiani, A. A., Assi, S., Unadkat, V. A., Patel, B., Ravindrane, R., &
Wardle, H. (2020). Poverty, inequality and COVID-19: The forgotten vulnerable. Public
Health, 183, 110–111. https://doi.org/10.1016/j.puhe.2020.05.006

Sachs, I., & Silk, D. (1990). Food and energy—Strategies for sustainable development. United
Nations University Press, viewed 11 September 2021. Retrieved from https://archive.unu.edu/
unupress/unupbooks/80757e/80757E00.htm.

Sarmiento, F. O., & Frolich, L. M. (Eds.). (2020). The Elgar companion to geography,
transdisciplinarity and sustainability. Edward Elgar Publishing. https://doi.org/10.4337/
9781786430106

Scott, C., Kurian, M., & Wescoat, J. (2015). The water-energy-food nexus: Enhancing adaptive
capacity to complex global challenges. In M. Kurian & R. Ardakanian (Eds.), Governing the
nexus: Water, soil and waste resources considering global change (pp. 15–38). https://doi.org/
10.1007/978-3-319-05747-7_2

Settele, J., Díaz, S., Brondizio, E., & Daszak, P. (2020). IPBES guest article: COVID-19 stimulus
measures must save lives, protect livelihoods, and safeguard nature to reduce the risk of future
pandemics, viewed 11 September 2021. Retrieved from http://ipbes.net/covid19stimulus.

Tavares, F. F., & Betti, G. (2021). The pandemic of poverty, vulnerability, and COVID-19:
Evidence from a fuzzy multidimensional analysis of deprivations in Brazil.World Development,
139, 105307. https://doi.org/10.1016/j.worlddev.2020.105307

Unnikrishnan, P. M., & Suneetha, M. S. (2012). Biodiversity, traditional knowledge and community
health: Strengthening linkages, UNU-IAS policy report. UNU-IAS & UNEP.

Weitz, N., Carlsen, H., Nilsson, M., & Skånberg, K. (2018). Towards systemic and contextual
priority setting for implementing the 2030 agenda. Sustainability Science, 13(2), 531–548.
https://doi.org/10.1007/s11625-017-0470-0

WHO, FAO, & OIE. (2019). Taking a multisectoral, one health approach: A tripartite guide to
addressing zoonotic diseases in countries. World Health Organization.

WHO. (2020). Basic documents: Forty-ninth edition (including amendments adopted up to 31 May
2019). World Health Organization, viewed 14 September 2021. Retrieved from https://apps.
who.int/gb/bd/pdf_files/BD_49th-en.pdf.

Zhang, C., Chen, X., Li, Y., Ding, W., & Fu, G. (2018). Water-energy-food nexus: Concepts,
questions and methodologies. Journal of Cleaner Production, 195, 625–639. https://doi.org/10.
1016/j.jclepro.2018.05.194

1 Introduction 13

https://doi.org/10.5281/ZENODO.4147317
https://doi.org/10.1136/bmjopen-2015-010641
https://doi.org/10.1038/s41893-018-0135-8
https://doi.org/10.1016/j.envint.2021.106420
https://doi.org/10.1016/j.envint.2021.106420
https://doi.org/10.1038/534320a
https://doi.org/10.1016/j.puhe.2020.05.006
https://archive.unu.edu/unupress/unupbooks/80757e/80757E00.htm%3e
https://archive.unu.edu/unupress/unupbooks/80757e/80757E00.htm%3e
https://doi.org/10.4337/9781786430106
https://doi.org/10.4337/9781786430106
https://doi.org/10.1007/978-3-319-05747-7_2
https://doi.org/10.1007/978-3-319-05747-7_2
http://ipbes.net/covid19stimulus
https://doi.org/10.1016/j.worlddev.2020.105307
https://doi.org/10.1007/s11625-017-0470-0
https://apps.who.int/gb/bd/pdf_files/BD_49th-en.pdf%3e
https://apps.who.int/gb/bd/pdf_files/BD_49th-en.pdf%3e
https://doi.org/10.1016/j.jclepro.2018.05.194
https://doi.org/10.1016/j.jclepro.2018.05.194


The opinions expressed in this chapter are those of the author(s) and do not necessarily reflect the
views of UNU-IAS, its Board of Directors, or the countries they represent.
Open Access This chapter is licenced under the terms of the Creative Commons Attribution 3.0
IGO Licence (http://creativecommons.org/licenses/by/3.0/igo/), which permits use, sharing, adap-
tation, distribution and reproduction in any medium or format, as long as you give appropriate credit
to UNU-IAS, provide a link to the Creative Commons licence and indicate if changes were made.

The use of the UNU-IAS name and logo, shall be subject to a separate written licence agreement
between UNU-IAS and the user and is not authorised as part of this CC BY 3.0 IGO licence. Note
that the link provided above includes additional terms and conditions of the licence.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons licence, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons licence and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.

14 M. Nishi et al.

http://creativecommons.org/licenses/by/3.0/igo/

	Chapter 1: Introduction
	1 Biodiversity-Health-Sustainability Nexus
	2 Socio-Ecological Production Landscapes and Seascapes and Nexus Approaches
	3 Objectives and Structure of the Book
	References


