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Abstract

Since  the  Millennium  Ecosystem  Assessment,  ecosystem  science  domain  has  made
tremendous progress in the study of ecosystem services, but debates on neglected cultural
ecosystem  services  (CES)  have  persisted.  A  recent  approach  established  by  the
Intergovernmental Panel for Biodiversity and Ecosystem Services (IPBES) identifies and
advocates  incorporation  of  the  CES through  the  role  of  local  knowledge  across  other
ecosystem services. However, approaches and tools that enable engagement of CES are
limited.  In  this  study,  we  examine  how  cultural  contexts  influence  the  appreciation  of
different CES, by identifying the behavioural aspects and the indigenous knowledge that
has evolved on the basis of Social Network Analysis (SNA). SNA measures the network of
relations  between people  and  groups  developed  traditionally  for  a  long  time and  their
relational  values  with  natural  resources  and  ecosystem  services.  Through  a
comprehensive literature review of scholarly research published in Scopus data base, this
study  explicitly  illustrates  the  interrelationship  between  SNA  and  CES.  Keywords
associated  with  SNA  and  cultural  ecosystem  services  including  forests,  fisheries  and
agriculture (farming) were used. It was found that various aspects of social network uphold
relational values of cultural importance and enhance resilience in groups amidst the social
changes and times as societies progress. For instance, in the case of homophily, actors
who are attracted to one another chose to interact in their defined network (e.g. fishing
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network)  forming a strong social  capital.  Consequently,  they shared similar  beliefs  and
values that were eventually handed to the next generation of the network which shaped
their heritage and identity. Social learning networks in various communities were also found
to  play  a  key  role  in  information  exchange  and  knowledge  sharing  among  members
compared  to  information  from  foreign  technical  experts.  To  fully  integrate  CES  into
sustainable decision making, this review suggests incorporation of the analysis of social
networks formed in different cultural contexts globally.
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Introduction

There are numerous scientific interrelationships between human and nature that have been
studied  in  terms  of  concepts  and  methods.  In  the  recent  past,  Millennium ecosystem
services (MEA) has been widely studied and dominated in both natural and social sciences
(MEA 2005). From the assessment, the largest part  of literature focuses mainly on the
provisioning and regulating services, abandoning the cultural ecosystem services (Rosa et
al. 2016, Small et al. 2017, Costanza et al. 2017, Maes et al. 2018). However, provisioning
and regulating services have high potential to be restored, unlike the cultural ecosystem
services that have the least potential for mediation and once degraded, are unlikely to be
replaced (Hernández-Morcillo et  al.  2013, Chan et al.  2016).  The recent global  studies
indicated that human dependence on cultural ecosystem services increased in the course
of  a  country’s  economic  development,  while  dependence  on  provisioning  ecosystem
services decreased (Hernández-Morcillo et al. 2013). For example, a broad stakeholder
survey conducted in the Puget Sound region of Washington State, found that recreation,
tourism,  ethical  and  existence  values  (cultural  ecosystem  services)  were  recurrently
reported as among the five most important ecosystem services (Iceland et al. 2008, Kreitler
et al. 2013).

Despite their importance, it has become very difficult to fully integrate cultural ecosystem
services in ecosystem services framework assessment and into decision-making (Chan et
al. 2012, Satz et al. 2013, Díaz et al. 2018, Jones et al. 2016). This inability is due to lack
of recognition of the role of material objects in the provisioning of the non-material benefits
and their complex interactions among human and non-human areas (Bryce et al. 2016,
Ungaro et al. 2016). Nevertheless, cultural ecosystem services have emerged as a central
concept to the understanding of ecosystem's life enriching and affirming contributions to
human well-being where culture is embraced as an important variable in the ecosystem
assessment (Díaz et al. 2018, Fish et al. 2016).

To  incorporate  the  cultural  ecosystem services  developed  in  the  previous  approaches
including the MEA (2005), TEEB (2010) and the Global Biodiversity Assessment (GBA)
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(Hengeveld  and  Heywood  1996),  a  recent  approach  was  established  by  the
Intergovernmental Panel for Biodiversity and Ecosystem Services (IPBES) (IPBES 2016).
The IPBES approach resonates with the MEA classification however,  it  goes further to
embrace the concepts associated with world-views on human-nature relations, indigenous
cultures and diverse values (Pascual  et  al.  2017).  The nature's contributions to people
(NCP) classification includes the material, non-material and regulating contributions, within
which 18 more sub-categories are included (IPBES 2016, Díaz et al. 2018). The material
contributions directly  sustain people’s  physical  existence such as food and water;  non-
material  contributions  are  nature’s  effects  on  subjective  or  psychological  aspects
underpinning people’s quality of life individually or collectively such as recreation, whereas
regulating contributions indirectly affect the quality of life (Díaz et al. 2018). These three
categories have been acknowledged to explicitly overlap, with culture (cultural ecosystem
services)  permeating  across  all  the  categories  (Díaz  et  al.  2015).  Together  with  the
Convention on Biological Diversity (CBD) developed in 2010 (CBD 2010), IPBES strongly
acknowledges the importance of cultural ecosystem services through the indigenous and
local knowledge and support the role of diversity of knowledge systems in international
biodiversity assessments as well as in decision-making (IPBES 2013, Tengö et al. 2014).

However,  tools  and  approaches  to  engage  the  local  knowledge  from  all  the  involved
stakeholders are still limited (Tengö et al. 2014, Tengö et al. 2017, Whyte et al. 2015). In
this  article,  we aim to understand and engage cultural  ecosystem services in a Social
Network Analysis (SNA) perspective in different cultural contexts. Social network analysis
has  its  roots  in  several  theoretical  perspectives  such  as  the  sociometry  developed  by
Moreno in 1934, in which interpersonal relations were presented pictorially (Xerez 2013).
Others have traced the approach to the work of British anthropologist John Barnes in 1954,
Elizabeth Bott in 1957, Clyde Mitchell in 1969 and others as an outgrowth of Claude Levi-
Strauss, a French structuralism in 1969 (Freeman 2004). Whereas differences exist among
the many approaches, most sociologists agree that social network analysis is founded on
the social relations on behavioural patterns of individuals or groups (Mizruchi 1994).

Social network analysis, as a tool, measures the network of relations between people and
institutions that are linked to natural resources and ecosystem services (Prell et al. 2010).
By  analysing  the  network,  one  can  understand  how  a  society  contributes  to  the
management  of  natural  resources and how communities  take actions in  protecting the
ecosystem  and  the  ecosystem  services.  Additionally,  through  the  close-knit  networks,
actors communicate and share knowledge and stories that are handed from one group of
generation to another. The stories reveal rich evidence regarding connections to identity,
heritage, inspiration, aesthetic values and recreation which are core aspects of  cultural
ecosystem services (Chan et al. 2012, MEA 2005).

Engagement of a society is important for their indigenous knowledge as they live in, own
and manage vast lands often rich in biodiversity and critical ecosystem services (Pascual
et  al.  2017,  Tengö et  al.  2017).  Moreover,  humans are  inseparable  component  of  the
world’s  ecosystem and their  actions  influence all  the  ecosystem services  (Chan et  al.
2016).  Their  relationships,  actions,  beliefs  and communication patterns form the social
network  (Coleman  1990).  We  focus  on  the  relational  values  and  the  local  knowledge
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created  and  expressed  through  interactions  with  various  ecosystems  and  ecosystem
services including forests, fishing/fisheries and agriculture (farming). Relational values are
the preferences,  principles,  and virtues  associated with  relationships,  as  articulated by
policies and social norms and are often intertwined with cultural ecosystem services (Arias-
Arévalo  et  al.  2017,  Chan  et  al.  2016,  Pascual  et  al.  2017).  Hence,  SNA presents  a
powerful  tool  for  understanding  the  relational  values  and  indigenous  as  well  as  local
knowledge that  provide  different  world-views  attributed  to  specific  cultures  (Brown and
Fagerholm 2015).

This study therefore, reports how cultural contexts influence the appreciation of different
cultural  ecosystem services,  by identifying the behavioural  aspects and the indigenous
knowledge developed, based on social network analysis. The paper is organised in two
main parts - the method part introduces the selection criteria of the articles used in this
review, whereas results and discussion section gives findings of the study. Social network
analysis aspects such as tie strength, homophily, centrality density, centralization and trust,
and the various cultural contexts are discussed with case-study examples. The conclusion
part gives the summary of the study.

Methodology

Publication content review analysis was conducted in January 2019, from literature found in
Scopus database. We chose Scopus as the primary data source as it is the largest global
database  of  published  documents.  A  list  of  peer-reviewed  research  documents  was
generated using search combinations of keywords that are associated with SNA and CES
including forests (natural beauty, tourism), fisheries and agriculture (as cultural heritage) as
shown in Table 1 (Bodin et al. 2006). The initial search yielded a total of 240, 176 and 41
documents  selected  from  the  three  broad  fields  of  fisheries,  forestry  and  agriculture,
respectively. The second step was the exclusion of non-relevant articles based on abstracts
with careful screening for similar acronyms to SNA, such as system of national accounts
(SNA) (Goio et al. 2008) and specific needle area (SNA) (Shi et al. 2013). A total of 102
articles were selected from the Scopus for further analysis following the steps shown in Fig.
1. The resulting literature (n = 37 Suppl. material 1) was then systematically reviewed to
identify  the  interrelationship  between  social  network  aspects  and  various  cultural
ecosystem services represented in different cultural contexts globally.

Search Terminologies used Search results 

1  search Social Network Analysis (SNA), Fisheries, Cultural ecosystem services 240

2  search Social Network Analysis (SNA), Forestry, Cultural ecosystem services 176

3  search Social Network Analysis (SNA), Agriculture, Cultural ecosystem services 41

st

nd

rd

Table 1. 

Keyword for the search from the Scopus database
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Results and Discussion

The results were analysed based on various cultural contexts depicted in the major areas
including fishing, forestry and agriculture (farming) that provide opportunities for various
contributions  to  people  (cultural  ecosystem services  in  our  case),  such  as  recreation,
inspiration, identity among others. As shown in Fig. 2, the fishing category recorded the
highest number of publications (54%), followed by agriculture (16%) and forests (16%).
Selected examples were drawn to explicitly illustrate how these cultural contexts influence
the appreciation of different cultural ecosystem services, through participation of daily life
activities  in  specific  networks,  such  as  fishing  or  farming  that  mostly  rely  on  local
knowledge and skills.

In  this  section,  we  discuss  in  detail  the  social  network  analysis  aspects:  tie  strength,
homophily, centrality, density, power and influence; and how, through cultural contexts, they
influence the appreciation of different cultural ecosystem services.

Tie strength is a combination of the amount of time, emotional intensity, mutual confiding
and reciprocal services which characterise the tie (Mertens et al. 2015). Actors sharing
strong ties influence one another, share similar views, communicate effectively regarding

 
Figure 1. 

Articles' selection eligibility process.
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complex information and trust one another (Wellman and Frank 2001, Crona and Bodin
2006). These ties can either be:

1. Bonding  which  refers  to relations  among  family  members,  close  friends  and
neighbours in a closed network or

2. Bridging ties, that link one network to another and facilitate access to information
and resources that exist in one network to the other (Newman and Dale 2006).

Combination  of  both  bridging  and  bonding  ties  in  a  network  results  to  social  capital.
Therefore,  strong  social  capital  is  good  for  communication,  to  hold  and  maintain  trust
between actors and to encourage creation and maintenance of norms. These aspects of
strong  ties  make  cultural  ecosystem  services  easily  understood  and  trusted  by  other
outside parties, for instance, scientists and conservationists. Weak ties, on the other hand,
can lead to poor understanding of cultural ecosystem services due to lack of trust that can
distort or discontinue important cultural heritage practices and norms since they (weak ties)
are easy to break (Reed et al. 2009). Chan et al. 2012 explains that people/society cannot
be exempted from the ecosystem services due to their intangible benefits. The author gives
an example of fishers and their emotional attachment to the coastal areas or the identity
and sense of belonging, derived from ownership of a boat and a fishing licence as an
important  cultural  ecosystem service.  This  sense of  belonging to the coastal  area and
ownership is passed by the fishing family from generation to generation and eventually
becomes a sense of identity to the society with its surrounding network. Through the tie
strength,  these  kinds  of  traits  are  shared  and  maintained  throughout  the  network  and
become part of their social and economic features. Moreover, Bieling 2014 carried out a

 
Figure 2. 

Number of publications per specific subject category.
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survey  by  collecting  stories  of  the  residents  around  Swabian  Alb  biosphere  in  south-
western  Germany,  to  examine  their  mention  on  cultural  ecosystem services.  From his
research, 74% of the topics of the told stories addressed identity, 64% of the topics related
to recreation, 57% of the topics on aesthetic values, heritage aspects were 50% of the
topics, 21% pointed to inspiration derived from the landscape, while 14% about ethical
dimensions or spiritual/religious values attached to the Swabian Alb region (Bieling 2014).
As portrayed in these stories, cultural ecosystem services result from the interplay between
human perception, valuation and specific landscape features.

Homophily  is  a  situation  where  similar  actors  are  attracted  to  one another  and hence
choose to interact with each other in their defined network (Ruef et al. 2003, Newman and
Dale 2006, Prell et al. 2010). Individuals who are similar to one another are attracted to
each  other,  have  more  mutual  understanding  and,  thus,  can  communicate  implicit
knowledge easily (Raymond et al. 2010). This social attraction leads to individuals forming
a tie with one another (Prell et al. 2010). Through knowledge exchange, cultural ecosystem
services are preserved,  utilised and passed from one individual  to  another.  Homophily
enhances  resilience  in  a  group.  Therefore,  amidst  the  social  changes  and  times  as
societies  progress,  cultural  heritage  values  can  be  maintained.  A  good  example  of
homophily that has resulted in preservation and protection of cultural heritage is the Maasai
community in Kenya. Despite the cultural erosion and influence by the modern (western)
lifestyle, the Maasai people have maintained their culture and heritage for a very long time.
Originally nomadic, the life of Maasai has for long been communally interwoven with their
natural  surroundings  (Bussmann  et  al.  2006).  Their  close-knit  ties  have  encouraged
passage of valuable cultural information from one generation to another that has ultimately
become a source of attraction to the tourists visiting Maasai Mara national park.

Centrality reflects the relative importance of individual actors in a network (Kim et al. 2010).
An actor’s central position in a social network has a significant impact on others’ behaviour
and  well-being  (Brass  et  al.  2004).  A  highly  centralised  network  is  characterised  by
relatively few individuals holding most ties with the rest of the individuals in the network.
Centralised networks are helpful for the initial phase of forming groups and building support
for collective actions (Reed et al. 2009). There are various forms of centralities including
the degree of centrality which refers to how many other actors to whom a stakeholder is
directly  connected  to  (Crona  and  Bodin  2006).  In  relation  to  cultural  context,  if  a
stakeholder/actor has a high degree of centrality, it means that she/he has larger influence
and  can  spread  the  information  to  a  wider  group.  These  persons  are  important  in
information  sharing  and  bringing  actors  together,  hence preservation  of  information.
"Betweenness",  another form of  centrality,  refers to how many times an actor  interacts
between two others who are themselves disconnected (Freeman 1978). Such actors play a
brokerage role bringing together disconnected groups back to the network (Brass et al.
2004, Bodin et al. 2006). This can be important in safeguarding the cultural ecosystem
services within the network and connecting people in different ecosystems that eventually
preserve  the  cultural  ecosystem  services.  For  instance,  a  study,  conducted  in
agrobiodiversity ecosystems in the Andes of central Bolivia, illustrates the linkage between
the existing social network structure and cultural landscape that influences the use and the
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type  of  food  cultivated  (Zimmerer  2014,  Fischer  et  al.  2016).  Moreover,  the  authors
acknowledge  the  role  of  cultural  landscapes  knowledge  in  conserving  the  local
agroecosystems despite the global changes and migration.

We also examined the role of centralization or the position of individuals in the network in
learning  new  cultural  knowledge  and  expertise.  Social  network  analysis  provides
information on the position of individual actors in the networks, such as core or periphery.
Core actors are located at the centre of the network. They are usually key members of the
community with developed dense connections (Cattani and Ferriani 2008). Individuals at
the core are deeply entrenched in the social system and therefore tend to more closely
share ideas and habits. In contrast, peripheral individuals in the network are located at the
periphery  with  minimal  influence  in  the  overall  network  (Cattani  and  Ferriani  2008).
However,  studies  have  shown  that  peripheral  actors  are  better  situated  to  integrate
otherwise  unconnected  actors,  support  access  to  and  integration  of  new  knowledge
(Yamaki  2017,  Ernstson  et  al.  2009).  Peripheral  actors  are  often  sources  of  new
information  due  to  their  heterogeneity,  an  important  attribute  in  natural  resource
management (Angst et al. 2018). Indeed, the position of an individual in the social network
partially  predicts his or  her knowledge and expertise (Díaz et  al.  2018),  whereby, core
individuals with very high centrality  tend to hold more knowledge than the less central
people (Díaz-Reviriego et al.  2016, Hopkins 2011). Here, we illustrate how the network
position in a cultural context influences the appreciation of cultural ecosystem services, by
focusing on some selected case studies: A study carried out in Yucatan, Mexico illustrates
the  role  of individual  positions  in  the  network  in  learning  and  acquiring  of  traditional
ecological  knowledge.  It  was  found  that  people  in  Tabi  who  were  older  and  more
centralised in the network had higher competence in herbal remedies compared to the less
centralised people (Hopkins 2011). A similar study was conducted in a fishing community
among  the  Tsimane’  Amerindians  of  the  Bolivian  amazon  to  assess  the  relationship
between fishing expertise and their positions in the network (Díaz-Reviriego et al. 2016).
An  association  between  fishers'  expertise  and  their  centrality  in  the  network,  whereby
people with higher centralities were rated higher than those with lesser centralities, was
reported.  Additionally,  the  role  of  social  network  centralization  in  appreciating  fisheries
resources was depicted in Northumberland lobster fishery in UK, formed as a result  of
demand  of  social  process  to  influence  the  fisheries  dynamics  due  to  over-exploitation
(Turner et al. 2014). Social network analysis was used to quantitatively explore the links
between information sharing networks and the fishing success of four ports (Stevens et al.
2015). It was found that fishers shared information with others whom they perceived to be
successful, particularly the central fishers with higher in-degree.

Close-knit  and  centralized  social  network  also  contribute  in  appreciating  the  cultural
ecosystem services through information sharing and education between generations. In the
case  of  Satoumi  (Japanese  coastal  social-ecological  production  landscape),  a  study
conducted by Uehara et al. 2018, to assess the effect of ocean literacy programmes at a
district junior high school from the local fishermen in Hinase district, revealed that relational
values  are  critical  component  for  Satoumi,  which  has  been  sustained  over  centuries
through  adaptive  management,  as  led  by  fishermen  through  the  various  relationships.
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Ocean  literacy  allows  high  school  students  to  learn  from  stakeholders  conversant  in
Satoumi,  including  the  local  fishermen,  residents  and Non-Profit  Organizations  (NPOs)
(Uehara et al. 2018). During this learning period, the students are able to reconnect with
the ocean landscape and develop sense of attachment and pride in their hometown.

In terms of social network analysis, power and influence are measured by analysing the
social structure and relationships among the individuals (Bartholdson and Porro 2018, Krott
et al.  2014). Individuals with higher degree (both in-degree and out-degree) have more
power than the rest (Prell  et al. 2010). The power and influence role is depicted in the
Chilean  system  whereby  the  law  recognised  the  role  of  power  and  influence  in  the
organized existing artisanal fishers to regulate common-property territorial use rights and
harvests  of  the  endangered  fish  species  (Marín  and  Berkes  2010).  Similarly,  a  whole
network approach was also used to investigate the role of network structure in mediating
food  security  in  a  traditional  fish  riparian  community  in  Tapajos  river  in  the  Brazilian
amazon (Mertens et al. 2015). Social network analysis was used to map existing linkages
among  the  fishing  communities,  their co-management  structures  and  the  adaptive
capacities. Due to their power and influence, the fishing communities were successful in
implementing co-management agreements to regulate the exploitation of floodplain lake
fisheries  that  effectively  secured  productivity  and  conservation  for  the  local  people
(Mertens et al. 2015).

Density  is  another  social  network  measure  that  contributes  to  appreciation  of  cultural
ecosystem services in different  cultural  contexts and landscapes.  High density  network
contributes  to  the  strengthening  of  trust  between  individuals  and  groups,  and  thereby
increases the possibility for social control (Bodin et al. 2006). It additionally contributes to
the development of, and compliance with mutual norms in relation to what is considered
acceptable, promoting homogeneity (Coleman 1990). High density network develops the
systemic  social  roles  and  responsibilities  that  all  emerge  from  interaction  with  the
environment,  hence enriching the cultural  ecosystem services.  It  also fosters  collective
action among groups where members voluntarily cooperate among themselves to address
issues  such  as  a  common  ecosystem  management  problem  in  a  given  ecosystem
(Barnaud  et  al.  2018).  According  to  Masterson  et  al.  (2017),  people-place  relations
strengthen  the  protective  norms  that  are  embedded  in  the  social  institutions  for
stewardship. The author stresses that sense of place enhances assessment of ecosystem
management,  such  as  identification  of  human-valued  priority  areas  for  environmental
conservation  and  management  (Plieninger  et  al.  2013).  Place  attachments  produced
through  repeated  personal  experiences  in  social  contexts  facilitates  stewardship  by
protecting the cultural values/memories gained and the emotional attachments (Masterson
et al. 2017).

Moreover, it is important to note that trust, which is a shared belief that actors in a certain
relationship possess similar and compatible interests (Håkansson and Witmer 2015), is an
important aspect for any social network in influencing various cultural contexts towards the
appreciation of cultural ecosystem services. The lack of trust in the social network goes
against the vision of connecting like-minded people, as members may not feel comfortable
to express their opinions and share ideas (Sherchan et al. 2013). For instance, the various
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co-operations formed to ease fishing challenges indicate the role of trust in information
sharing and on the fishing co-management as well as expeditions, such as when, where
and what kind of fish are available (Barnes-Mauthe et al. 2013).

As earlier mentioned, one of the objectives of IPBES is to assess and promote the local/
indigenous  knowledge  of  the  earth's  biodiversity  and  ecosystems  as  well  as  their
contributions  to  human  societies  (IPBES  2016).  Cultural  landscapes  are  central  in
appreciating  the  cultural  ecosystem services  through the  different  interactions  between
people and landscapes. Landscapes provide sites of importance for people’s individual and
collective memories and identifications (Tengberg et al. 2012). According to Daniel et al.
2012, natural or semi-natural features of the environment are often related to the identity of
an  individual  or  the  whole  community  through  experiences  arising  from  the  natural
environment that are shared across generations. Social networks act as a key-holder (of
the society) of the local/indigenous knowledge and contribute in information sharing that
fosters group resilience and maintenance of the associated cultural values.

Therefore,  engagement  of  the  indigenous  people  and  local  communities  through  the
cultural contexts formed within social networks is important for knowledge contribution. For
instance,  Mexico  has  a  long  tradition  of  forest  resource  management  whereby  the
communities  identify  themselves  with  dominant  crops  such  as  the  coffee  agroforests
among the ejido community (García-Amado et al. 2012). The study by García-Amado et al.
2012 found that combination of various activities such as forestry, agriculture, ecotourism
among others led to development of policies for fostering community development. The
established  social  networks  contributed  in  achieving  common  knowledge  aimed  at
conserving the agroforests upon which various farming activities relied. Participants among
the ejido community stressed the importance of the knowledge and connections acquired
through  learning  networks  in  capacity  building  among  the communities  despite  their
different cultural and geographical divides.

Similary, in Europe where agricultural landscapes are perceived to be of cultural entities
from which societies extract multiple benefits (Brescancin et al. 2018, Garcia-Martin et al.
2017);  farmers were mentioned as the most  important  actors in  a study conducted by
Hauck et al. 2016 using social network analysis to identify key stakeholders in agricultural
biodiversity  governance.  The  analysis  revealed  importance  of  information  flow  in
influencing  biodiversity  governance.  Farming  activities  therefore,  offered  avenue  for
knowledge  dissemination,  cultural  identification  as  well  as  heritage,  passed  from  one
generation to another. Moreover, a study carried out by Pietri et al. 2015 shows that even in
instances where socio-cultural  differences exist,  a  shared cause such as landscape or
ecosystem management and conservation or the ecosystem services use can bring people
together.  The  study  demonstrated  the  role  of  learning  networks  in  offering  tangible
opportunities for peer-to-peer interactions (eg. fisherman-to-fisherman, farmer-to-farmer),
as  opposed  to  solely  receiving  information  from  technical  experts  (who  are  often
foreigners)  (Kocho-Schellenberg  and  Berkes  2015).  This  portrays  the  value  and  trust
embedded  in  local  social  networks,  compared  to  outside  world  regarding  information/
knowledge sharing.
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Taken  together,  these  case-study  examples  illustrate  how  different  cultural  contexts
manifested through the shared values, beliefs, identities and interpretations of significant
events from common experiences (e.g.  agricultural  landscapes/farming,  fishing,  forests)
have significantly  contributed to  understanding and appreciating the cultural  ecosystem
services. Furthermore, these cultural contexts and landscapes provide both the material
and non-material  benefits to people, as well  as good quality of life, whereas the social
network analysis acts as a bridge to appreciate the role of cultural contexts in indigenous
knowledge and information sharing.

Conclusion

IPBES  recognizes  that  indigenous  people  and  local  community  possess  detailed
knowledge on biodiversity and ecosystem trends, formed through their direct dependence
on their  local  ecosystems.  The acquired knowledge is  adapted and enriched with time
while being passed down from one generation to another mostly through the existing social
networks, hence forming a rich cultural heritage and identity. In this study, we focused on
the  importance  of  different  cultural  contexts  influencing  the  appreciation  of  cultural
ecosystem  services  through  the  indigenous  knowledge  developed  from  distinct
experiences. Aspects of social network such as tie strength, homophily, centrality, density,
centralization,  trust,  information  sharing,  power  and  influence  and  their  contributions
towards appreciating cultural ecosystem services were discussed. Explicit examples were
drawn from different  cultural  contexts  including forests,  fisheries/fishing and agriculture/
farming  in  various  regions  globally.  It  was  found  that  social  network  aspects  uphold
relational  values of  cultural  importance and enhance resilience in groups amidst  social
changes and times as societies progress. Social learning networks in various communities
were found to  play a key role  in  information exchange and knowledge sharing among
members compared to information obtained from foreign technical experts. Therefore, to
fully integrate cultural ecosystem services into sustainable decision-making, we propose
the analysis of social networks formed in different cultural contexts globally.
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