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Preface

Malaysia and Indonesia are developing countries in the Southeast Asian region. Both
countries have experienced tremendous social and economic development changes,
especially since the past 20 to 30 decades ago. In line with the changes, many natural
areas, including forests and other natural ecosystems, were threatened and changed
to other human land uses. The population of many species of flora and fauna
(i.e. biodiversity) plummeted. Some were endangered and vulnerable to extinction
based on the International Union for Conservation of Nature red list. Also, the loss of
biodiversity affected the livelihood of local communities and indigenous people that
depend on the natural resources for their livelihood.

For a long time, people from these countries have had a close relationship with
biodiversity; they use it sustainably in accordance with their cultural values and
wisdom or traditional ecological knowledge, which was handed down from one
generation to the other. This relationship was established in many parts of the
countries, which formed a unique socio-ecological system called ‘biocultural land-
scape’. However, due to high developmental activities, the biocultural landscape is
facing a serious threat and in the context of sustainable development, it is pivotal to
conserve the biocultural landscape. Therefore, it is important to highlight the needs
and importance of conserving the biocultural landscape and its role to the socio-
economic development and the environment, which is significant to the sustainable
development of the countries. In fact, such information is still lacking compared to
its counterparts in European and East Asian countries.

This book volume highlights the perspectives, concepts, evaluations and
assessments by researchers conducting research in Malaysia and Indonesia on issues
related to the conservation, protection and preservation of biocultural landscapes.
Generally, research on the biocultural landscape related to conservation can be
considered still in its infancy for both countries. Therefore, the content presented
in this volume’s chapters is considered an important starting point in identifying
issues related to concepts, theories, methods and approaches in conserving the
biocultural landscape in both countries in particular and the Southeast Asian region
in general. The identification aids in driving research exploration that needs to be
done in the near future. However, this exploration is a challenge, given that both
countries have various natural and cultural resources that contribute to the complex-
ity in the relationship between the two resources.
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Even the complexity of the relationship is displayed in the chapters of this
volume, where it is essential to understand before a conservation approach is taken
in a biocultural landscape. Nevertheless, the complexity is now becoming more
complex because it is influenced or affected by rapid global environmental changes,
especially climate change, which leads to various natural hazards, including rising of
sea level, floods, droughts, storms, earthquakes and tsunamis. The natural hazards
are especially impressive for Indonesia, which is a country located in the Pacific ring
of fire, and this situation is presented in chapters of this volume. Additionally, the
chapters in this volume have also shown that understanding the complex
relationships is essential for the need to conserve the biocultural landscapes where
the importance of natural and cultural resources and the relationship between them is
observed to benefit local people. Such benefits are observed in social, economic and
environmental contexts and clearly here encompass the three pillars of sustainable
development. In this regard, the final chapter of this volume summarises the need for
biocultural landscape conservation not only for sustainable development in the
biocultural landscape itself but also as support in achieving sustainable development
and Sustainable Development Goals (SDGs) in the countries by the year 2030.

Bangi, Malaysia Saiful Arif Abdullah
Malang, Indonesia Amin Setyo Leksono
Songrim-ro, Jeollanamdo, Republic of Korea Sun-Kee Hong
August 2021

vi Preface



Acknowledgements

We would like to express our utmost appreciation and thanks to all the contributor
authors of this book. This book is part of the collaboration between the Universiti
Kebangsaan Malaysia (UKM), Bangi, Malaysia, and the Universitas Brawijaya,
Malang, Indonesia, through MoU between the two universities signed in 2019.
While specifically from Sun-Kee Hong, his effort in contributing to this book as
an editor and author is supported by the Humanities Korea Plus (HK+) project of the
National Research Foundation of Korea (2020S1A6A3A01109908).

vii



Blurb

The biocultural landscape is an area representing a relationship that has existed for
long and is interdependent between humans and nature. The relationship forms a
complex socio-ecological system translated through the concept of sustainability in
using natural resources through the cultural or traditional practices of the local
community. Therefore, with the continuity of the concept of sustainability as its
core, the biocultural landscape is a heritage that needs to be conserved for countries,
such as Malaysia and Indonesia. This situation is very meaningful when the idea of
sustainable development is the main agenda of the world in addressing the imbalance
between the environment, economy and the society. In fact, the importance of this
idea is increasingly emphasised through the 2030 Agenda for sustainable develop-
ment, namely, the Sustainable Development Goals (SDGs), where heritage conser-
vation is an aspect that needs to be highlighted.

This book is explicitly published in the context of two rapidly developing
economies in the Southeast Asian region, Malaysia and Indonesia. These two
countries have many similarities apart from the geographical position of being
located in the equatorial region. Among these similarities are the richness of natural
resources and the diversity of tribes and ethnicities that contribute to the diversity of
cultural heritage and place called biocultural landscape. Generally, the content of this
book includes the perspectives, concepts, analysis and assessment on the biocultural
landscape sustainability issues, which are the basis for disseminating the need for
biocultural landscape conservation in Malaysia and Indonesia, especially in the
rapidly changing environment with issues, such as global warming, sea-level rise,
drought, storms, floods and the rise of communicable diseases in which at present is
the COVID-19 pandemic. Additionally, this book is a way to promote research on
the biocultural landscape, especially in the context of sustainable development not
only in Malaysia and Indonesia but also in other Southeast Asian countries. This
book can be a reference especially for researchers engaging in heritage conservation
research and for policymakers, students, conservationists, planners and protected
area managers. As it is suitable to use as a reference by various stakeholders, it is
hoped that this book can contribute to sustainable development efforts at the local,
regional and global levels.
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Introduction: Context of the Book 1
Saiful Arif Abdullah, Amin Setyo Leksono, and Sun-Kee Hong

Abstract

This book focuses on the biocultural landscape in Malaysia and Indonesia, highly
developing economies in Southeast Asia. In the context of rapid global environ-
mental changes, particularly in this region, conserving the biocultural landscape
is significant for sustainable development and attaining sustainable development
goals. Therefore, as the introduction, this chapter provides the context of this
book. First, the meaning of landscape and the emergence of biocultural landscape
as a contemporary landscape-scale approach in heritage conservation is
presented. Next, sustainability issues of biocultural landscapes due to the impact
of social-economic development are discussed. Subsequently, an introduction to
Malaysia and Indonesia is provided. Socioeconomic development and its signifi-
cance in biodiversity and cultural diversity warrant conserving biocultural
landscapes in both countries is also highlighted. And finally, the objective,
purpose and content of this book are presented.
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1.1 Landscape, Cultural and Biocultural Landscapes

The term landscape has been debated and contested by experts (e.g. ecologists,
landscape ecologists, conservationists, landscape architects, architects, planners,
geographers and historians) and, on some occasions, by ordinary people. Usually,
experts or researchers provide a definition or perspective of landscape based on their
field or within the context of their research objective. Generally, scientists view
landscape as a place of aggregated physical attributes over increasingly large areas
(e.g. Forman and Godron 1986; Urban et al. 1987), such as the land and sea, in which
they interact with the environment (Naveh and Lieberman 1990). However, social
scientists have interpreted landscape as a medium that reflects human tradition and
culture for a long time. In such a context, the landscape is a phenomenon of how
people perceive and appreciate. A long-term feedback loop interaction shapes it—
either positive or negative—between humans and their natural surroundings.

In recognising the human or cultural interaction with nature or landscape, the
concept of cultural landscape emerged in the second half of the twentieth century. At
that time, the heritage conservation started to embrace vernacular and urban and
natural systems (Bridgewater and Rotherham 2019; Chapagain 2019). Occasionally,
the cultural landscape is also called rural landscape (Farina 2000) and was referenced
in the Operational Guideline for the World Heritage Convention (revised 1994)
(Chapagain 2019). In general, the cultural landscape is the longest-term modified
landscape (Farina 2000), in which the close inter-relationship between cultural and
ecological values mediates its quality and function (Naveh 1995; Buckley et al.
2008). However, Chapagain (2019) argued that the concept of cultural landscape
emphasises biodiversity less than the human or culture domain, although biodiver-
sity is part of ‘nature’ that plays a crucial role in influencing culture or creating
cultural diversity that shapes the landscape. Chapagain (2019) then mooted that a
biocultural landscape approach is a reasonable means to expand the domain of
cultural landscapes. Notably, before that, Bridgewater and Walton (1996) used the
four principles for understanding the dynamics of the cultural landscape by Nassauer
(1995) to introduce the term ‘biocultural’ and then articulated that most of the
world’s landscapes are blends of human activity with the expression of biodiversity
where those types of landscapes are called biocultural landscapes. Hong (2014)
stated that the term biocultural landscape was coined to represent areas that exhibit
the co-existence of humans and nature because humans depend on nature through
their use of biological resources (i.e. biodiversity) to exist and develop.

Generally, the biocultural landscape is extended from the concept of the cultural
landscape. And the key concept of the biocultural landscape is biocultural diversity.
Several definitions of biocultural diversity have been presented, such as those by

2 S. A. Abdullah et al.



Loh and Harmon (2005), Cocks (2006), Hill et al. (2011) and Diaz et al. (2015). The
definitions are similar and generally centre on the interaction among all levels of
biological diversity and all cultural diversity expressions in which they can mutually
adapt and co-evolve. People perceive and appreciate biodiversity and recognise
cultural diversity in biodiversity conservation. Nevertheless, Bridgewater and
Rotherham (2019) provided a critical perspective on defining biocultural diversity
from various sources, including those by Loh and Harmon (2005), Cocks (2006),
Hill et al. (2011) and Diaz et al. (2015). And they presented six key elements of
biocultural diversity that can play a role in nature and heritage conservation and
achieving sustainability: (1) established nexus between biodiversity and cultural
diversity, (2) extensive feedback—positive and negative—between biodiversity
and cultural diversity, (3) temporal and place-based elements influenced the nexus
between biodiversity and cultural diversity, (4) cultural heritage may be intangible
and specific to particular culture, (5) biocultural heritage is specifically related to
aspects of biodiversity dependent on traditional management and (6) biocultural
heritage underpins the known eco-cultural landscape (see Bridgewater and
Rotherham 2019).

In this regard, biocultural landscape emerged as a contemporary landscape-scale
approach for heritage conservation to consider the mutual interaction between the
biodiversity and traditional/cultural heritage of the local community and indigenous
people rather than merely examining them separately, as in the traditional conserva-
tion approach. This stance is related to what Hong (2014) asserted that it is necessary
to strengthen and expand the evaluation of the soundness of ecosystems beyond the
biological concept of biodiversity (e.g. species diversity and richness) by consider-
ing cultural diversity. A similar assertion by Chapagain (2019) stated that living
things other than humans, for example, the forest and wildlife, are not necessarily
limited to the ‘natural world’ but also closely associated with society and culture.
Moreover, Agnoletti and Rotherham (2015) highlighted the importance of the
research and promotion of the concept of biocultural diversity, particularly on the
European continent, for the environment and human well-being, where the land-
scape level (i.e. biocultural landscape) is the most appropriate perspective for
understanding and applying the concept. The importance of the biocultural diversity
concept to conserving the environment and human well-being was also highlighted
by Hong (2014). Furthermore, Mercon et al. (2019) described the key role of the
concept in promoting ‘safe’ living and sustainability.

The biocultural diversity concept is expanding and receiving wide attention from
researchers exploring it as an effective conservation tool and a means to achieve
sustainability. Furthermore, there are initiatives and/or programmes, including
conferences and meetings related to the importance of the connection or inter-
relationship between biodiversity and culture for conservation, organised by inter-
national organisations (Hong 2014; Agnoletti and Rotherham 2015; Bridgewater
and Rotherham 2019). These initiatives and programmes are important because they
provide a framework to further explore the concept through scientific research of
science and social sciences. Environmental issues, such as climate change, biodiver-
sity loss, land use changes, forest degradation and fragmentation, have occurred at an

1 Introduction: Context of the Book 3



unprecedented rate, especially in the past four decades, and are gradually affecting
the sustainability of biocultural landscapes worldwide.

1.2 Sustainability in Biocultural Landscapes

Biocultural landscapes worldwide are undergoing rapid changes in land use. The
changes are becoming critical because global environmental issues, such as climate
change, global warming and biodiversity loss, are another challenge to the
sustainability of biocultural landscapes. Population increases, which parallel rapid
economic growth, have been observed to be the underlying factors that cause the
sustainability of biocultural landscapes to be under threat. In this regard, agricultural
activities are intensified because agricultural technology is improving and/or new
technology is introduced. Urbanisation also concomitantly occurs and gradually
expands towards rural areas, which are mostly biocultural landscapes. This circum-
stance is significant in European countries because biocultural landscapes are pre-
dominantly characterised by the continent’s landscape, especially in the countryside
(e.g. Plieninger et al. 2006; Rescia et al. 2010). As global economic growth persists,
a similar pattern and trends have also been observed in the other parts of the world,
such as Japan, China and Korea in eastern Asia (e.g. Kim et al. 2007; Hong et al.
1995; Jiao et al. 2014; Kamada 2017).

Rapid economic growth has influenced the social, cultural and natural aspects of
biocultural landscapes. Because a biocultural landscape is a socio-ecological system,
any changes in its aspects affect its parts. This complex, dynamic system contains a
heterogeneous land mosaic, mainly characterised by agricultural landscapes, and is
associated with high biological and cultural diversity (Antorp 1997; Plieninger et al.
2006; Agnoletti 2007). The land uses that contribute to the heterogeneity include
woodlands, vineyards, pastures, open fields and small farms, which are typical in
European countries (Farina 2000; Oreszczyn and Lane 2000). Paddy fields, second-
ary vegetation, traditional settlements and grassland are typical in eastern Asia
(Hong et al. 1995; Kamada and Nakagoshi 1996; Kamada 2017). Many of these
traditional land uses were eliminated and/or transformed into standardised and
mechanised land uses, which made the landscape more homogenous. Simulta-
neously, the traditional land management practices were gradually lost.

The rapid economic growth also caused rural migration. Individuals, especially
the young generation, migrated to the urban and industrial areas that provided more
job opportunities and attractive incentives (Rescia et al. 2010; Kamada 2017).
Consequently, biocultural landscapes became depopulated, and only elderly
individuals remained (Rescia et al. 2010; Kamada 2017). This situation has caused
land abandonment, which decreased the socio-ecological resilience of the landscape
and increased its vulnerability to disturbance, resulting in loss of biodiversity and
cultural diversity values and ecosystem services (Rescia et al. 2010). In addition, the
changes can degrade aesthetic values and—to some extent—cause a loss of identity
(Antrop 1997).

4 S. A. Abdullah et al.



The sustainability of biocultural landscapes is also affected by the development of
the tourism industry, especially that related to nature-based tourism. Some
biocultural landscapes have high aesthetic values with beautiful scenery and unique,
historic landscape features promising for tourism, recreation and leisure. For exam-
ple, in Europe, the landscapes of Montando in Portugal (Pinto-Correia 2000) and the
Flanders region in Belgium (Antrop 1997). In Asia, the most prominent landscapes
are the Philippine Cordilleras in the Philippines, listed as a World Heritage Cultural
Landscape (UNESCO World Heritage Centre 2003) and the renowned ‘Satoyama’
landscapes of Japan (Takeuchi 2003; Fukamachi 2017). For example, many other
biocultural landscapes worldwide, the Hani paddy terraces landscape in Yuanyang
County in China (Jiao et al. 2014) and the Blambangan Biosphere Reserve in East
Java, Indonesia (Hakim 2017), are frequently visited tourism destinations that attract
national and international tourists.

Jansen-Verbeke (2009) argued that tourism development is a new challenge in
conserving and sustaining the natural and traditional values and practices in
biocultural landscapes. In this regard, tourism development may have a positive
impact on biocultural landscapes and their residents. Essentially, it promotes the
sustainable use of all the resources in the biocultural landscape in which the
sustainable tourism concept is mainly applied. Additionally, tourism is a resource
for improving the socioeconomics of the local community, particularly in creating
job opportunities, such as being a tourist guide and local tourism operator, and other
economic activities. The opportunities may prevent rural migration, especially
among young people, and the risk of becoming depopulated and abandoned, as
has occurred in many ‘satoyama’ landscapes in Japan (e.g. Kamada 2017). In
addition, the encouragement and support from the government in nature-based and
cultural tourism may increase the empowerment of the communities in managing
and conserving their traditional and natural heritage (e.g. Hakim 2017). Such
empowerment is a crucial factor to increase young people to appreciate their
traditional and cultural heritage values.

Despite these promising impacts, tourism development could cause conflict
between the authority and the community. An example is an income generated
from the activities mainly conducted or maintained by the community only benefits
the authority, for example, the local government and tourist companies (Jiao et al.
2014). The other main issue is managing the visitors/tourists at the sites because they
could cause environmental and cultural degradation and biodiversity loss (Jiao et al.
2014; Hakim 2017). Therefore, management of tourists or visitors and careful
planning are necessary to ensure the sustainability of the biocultural landscape’s
natural, cultural and traditional resources.

Because socio-ecological systems are complex, conserving biocultural
landscapes is challenging. The complexity is related to the environments, economics
and social—and their interaction, and its impact and influence on the cross-
generational cultural and traditional values. Therefore, conserving the biocultural
landscape is significant and necessary, especially for countries endowed with rich,
diverse and unique biological and cultural resources, such as Malaysia and
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Indonesia, especially because of the unprecedented change in the global
environment.

1.3 Socioeconomic Development in Malaysia and Indonesia:
Significances to Biodiversity and Cultural Diversity

Malaysia and Indonesia are developing countries in Southeast Asia (Fig. 1.1).
Malaysia has two parts: Malaysian peninsular and Malaysian Borneo, with a total
area of 329,847 km2 and, as of 2019, a total population of 32.5 million people
(Department of Statistic, Malaysia n.d. https://www.dosm.gov.my). While Indonesia
is an archipelago, with more than seventeen thousand islands, a total area of 1.9
million km2, and the biggest country in the region. Indonesia is one of the most
populous countries in the world, and as of 2019, the total population was approxi-
mately 270 thousand million people (World Bank https://data.worldbank.org/
indicator). The main islands are Java, Sumatera, Sulawesi and Borneo

Pacific 

ocean 

Indian 

ocean 

Fig. 1.1 Malaysia and Indonesia are developing economies in the Southeast Asian region endowed
with biological and cultural diversity
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(i.e. Kalimantan) and New Guinea. In addition, Indonesia is in a region prone to
natural hazards. According to the 2017 World Risk Report, Indonesia ranked 33rd
on the list of most at-risk countries to the exposure to natural hazards, such as
earthquakes, storms, floods, droughts and sea-level rise. The most frequent types of
natural hazards are floods (8919 instances), cyclones (5984) and landslides (4947)
(Kusumasari 2019).

In the past decades, both countries have experienced substantial changes in social
and economic development. Since gaining independence from British, Malaysia has
improved its economy, from emphasising mainly commodity-based sectors, espe-
cially rubber and oil palm, to emphasising the manufacturing sector. This improve-
ment propelled the country to become the leading exporter of electrical appliances,
parts and components (World Bank n.d.-a https://www.worldbank.org/en/country/
malaysia/overview). Its average growth rate since 2010 is approximately 5.4%, and
by 2024, it could become a high-income economy (World Bank n.d.-a https://www.
worldbank.org/en/country/malaysia/overview). Indonesia is the largest economy in
Southeast Asia and has demonstrated impressive development since the late 1990s.
For decades, agriculture played an important role in its economic growth. Nonethe-
less, in recent years, Indonesia’s industrial and service sectors have been the main
contributors to its gross domestic product. With this substantial growth, Indonesia
has become an upper-middle-income country (World Bank n.d.-b https://www.
worldbank.org/en/country/indonesia/overview).

Because of the mismanagement of the economic progress, many natural areas,
such as dryland forests, wetlands and other natural ecosystems, are threatened and
have been changed to non-natural areas. Among the world’s humid tropical forests,
from 1990 to 1997, those in Southeast Asia have experienced the highest rate of
deforestation (Achard et al. 2004). The Food and Agricultural Organization (FAO)
demonstrated that the annual rate of deforestation in insular Southeast Asia
(i.e. Malaysia, Indonesia, Brunei and Singapore) was 1.75% from 1990 to 2000
(FAO (Food Agriculture Organization) 2006). In the same decade, Hansen et al.
(2009) estimated the decrease in Indonesian forest cover to be 1.5% per year. From
2000 to 2010, the forest cover in Indonesia was estimated to have declined 1.0% per
year, and in Malaysia, 1.4% per year, and both countries’ deforestation mainly
occurred in peat swamp forests (Miettinen et al. 2011).

Malaysia and Indonesia are among the 17 mega-diversity countries. These
countries are endowed with very high diversity in species of flora and fauna, of
which some are endemic. However, due to the loss of their natural forests and
habitats, the richness and diversity of many flora and fauna species
(i.e. biodiversity) have decreased significantly. Some are endangered, vulnerable
and—to some extent—have become or may become extinct. For example, most
medicinal plants in Indonesia identified as a priority for conservation are listed as
threatened on the International Union for Conservation of Nature (IUCN) red list
(Cahayanigsih et al. 2021). On the Malaysian peninsula, approximately 56% of
dipterocarps taxa have been categorised as critically endangered, endangered, or
vulnerable on the IUCN red list (Chua et al. 2010). Nonetheless, the loss is not
limited to biodiversity. It includes environmental conditions, such as river water
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quality and other freshwater resources being polluted by the mismanagement of
development activities.

The history of human development has shown a close relationship between
humans and biodiversity and other natural attributes. The nexus remains but has
degraded in modern civilisation, as shown in many countries, including Malaysia
and Indonesia. Today, it appears mostly in remote and/or rural areas, which are
biocultural landscapes (Figs. 1.2 and 1.3). Traditionally, community members have
used natural resources sustainably according to their cultural and traditional values,
especially among indigenous or aboriginal tribes. The sustainability approach to the
use of resources, such as for food and agriculture (e.g. river water for irrigation), has
demonstrated that residents of biocultural landscapes depend much on natural
resources for their subsistence and/or income generation. Thus, any degradation to
the resources significantly affects their livelihood and the sustainability of the
traditional management system of the resources.

About four to five decades, biocultural landscapes in Malaysia and Indonesia
have been affected by rapid economic growth, and today’s threat is land use
development. The World Commission on Environment and Development defines
sustainable development as development that fulfils the needs of the present without
compromising the ability of future generations to fulfil their needs (WCED 1987);
thus, conserving biocultural landscapes is critical in this era of rapid global environ-
mental change. In such a context, there is an urgent need to highlight them for

Fig. 1.2 Paddy field is one of the elements of the biocultural landscape in Malaysia that provides
beautiful scenery and thus aesthetic value, which are crucial for human well-being (photo by SA
Abdullah)
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conservation and their role in socioeconomics and the environment, which is
significant for sustainable development and achieving Sustainable Development
Goals (SDGs) by 2030.

1.4 Objective and Content of the Book

As discussed in Sect. 1.1 of this chapter, the concept of biocultural landscape is an
extension of the concept of the cultural landscape. Thus, any areas identified as
cultural landscapes are biocultural landscapes. Although many rural areas have the
characteristics of a biocultural landscape in Malaysia and Indonesia, their identifica-
tion or documentation is inferior to that of their counterparts in Europe and
East Asia.

For Malaysia, only recently has such a landscape been studied. Among the
earliest endeavours is Mahmud (2004), who examined the physical attributes and
settings of traditional Malay settlements throughout Malaysian peninsular. Abdullah
(2011) provided a general perspective of the cultural landscape characteristics within
the Malaysian context. Additionally, Ahmad (2013) explored the potential cultural
landscapes in Malaysian peninsular for heritage conservation and the threats and
their current practices. These early studies have been crucial in understanding the
biocultural landscape perspective for conserving traditional heritage in Malaysia and

Fig. 1.3 Agricultural areas of the biocultural landscape in the highland of Indonesia are prone to
natural hazards (photo by AS Leksono)
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are an opportunity or platform to explore the human–nature relationship in a
biocultural landscape context. Nonetheless, studies on the human-nature relationship
have been conducted, especially in social science disciplines (e.g. anthropology and
sociology), but not explicitly framed within the biocultural landscape context.

A similar situation occurred in Indonesia, but slightly advance compared to
Malaysia in terms of number of studies conducted and published. Thus far, the
range of topics are from conservation planning, patterns and processes to the links
between humans and nature (e.g. Hakim 2011, 2017; Hong and Kim 2011;
Kaswanto 2017). Therefore, to improve the gaps for conserving biocultural
landscapes in Malaysia and Indonesia, this book highlights the extent of efforts
undertaken to conserve biocultural landscape within a sustainable development
context. To highlight the efforts is necessary because it provides a base for
identifying issues of concept, theory, approach and method in conserving the
biocultural landscape, particularly in the countries and Southeast Asia.

This book presents chapters on the concept of and perspectives on conserving
biocultural landscapes in the context of the countries. The approaches and methods
used to conserve biocultural landscapes in the two countries and the benefits to
society and the environment are also discussed. The chapters also provide strategies
for conserving biocultural landscapes and their implications for the related policies.
There are also chapters on how the dynamic of environmental change challenges
conserving the biocultural landscape in the two countries. And a concluding chapter
discusses the need to conserve biocultural landscapes to achieve sustainable devel-
opment and the SDGs.
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Spreading a Concept of Biocultural
Diversity: From the Perspective of Island
and Seascape

2

Sun-Kee Hong

Abstract

The knowledge transmitted by islanders is transformed by the continuous physi-
cal and human networking of the island. The technology and traditions of the
many cultures that caught fish in the traditional way are now gone. Unfortunately,
most island states are experiencing social problems due to their rapidly aging and
declining populations and the effects of climate change. While the problems that
the island is experiencing have to be solved through the actions of islanders, the
island is only considered and viewed as relative to the land and thus has an
incidental existence. The boundary between the island and the sea can be
perceived as psychological, physical, and cognitive. The existence of such a
boundary gives the island an imaginary and geographic possibility. It may be a
desperate feeling that the islanders cannot escape forever, but it is also an escape
to a new open space for land people (mainland people). Throughout the modern
era, the island has become a place of development. Smaller islands were
reclaimed to create larger islands, tidal flats were reclaimed to form land, and
salt fields and farmland were created. In particular, some Asian and Pacific
islands have been used as landfills or nuclear waste disposal sites for the main-
land. Some inhabitants of the island want as much land as possible and hope that
the island will be connected to the land (the mainland). Today, such a wish leads
to the construction of island-mainland bridges. As urbanization progresses,
islanders are demanding access to large cities. City dwellers also want to use
the island as a tourist destination. Urban culture is flowing into the island through
the many bridges that connect the land and the island. The biocultural tradition,
which started on one island in the past, connects and propagates through various
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types of transportation and is also offset by other cultures. It is an era in which
islands made up of dots (one island) connect to become a line (island to island, or
archipelago) and become a face connecting with the mainland. This is not only a
physical connection, but a psychological and imaginary connection that is
achieved between the island and the mainland. Until now, the unique biological
culture of the island has been interacting with adjacent islands and with other
islands and large cities as accessibility improves. In some cases, island unique-
ness disappears, and in other cases, traditions are diluted by a new urban culture.
Research on biocultural diversity is no longer irrelevant to accessibility. In that
sense, this chapter aims to propose the “dot-line-face model” as a multidisciplin-
ary methodology for studying the biocultural diversity of islands and seascapes.

Keywords

Biocultural diversity · Biocultural landscape · Dot-line-face model · Identity ·
Indonesia · Island ecosystem · Islandness · Seascape · Sustainability · Traditional
ecological knowledge

2.1 Introduction

The historical response to survival against global changes, including climate change,
food problems, and resource depletion as well as the harmony and coexistence of
biodiversity, cultural diversity, and sustainability, is crucial for future human sur-
vival (Hong and Nakagoshi 2017). Futurologists also regard the ocean as the Earth’s
last space for development. Oceans and islands are not, however, exempt from
global environmental change especially given that islands are unable to cope with
many environmental changes occurring in limited spaces and have inadequate
resilience due to much socio-cultural vulnerabilities. Therefore, in order to solve
problems related to natural resources and human life on islands and in oceans,
multidisciplinary, multifunctional, and underlying research is required, research
that can serve as a foundation for future policies and that goes beyond time and
space and local or biased fields of research (Pretty et al. 2009; Hong et al. 2018a, b).

Human beings have already had lessons from many islands around the world. We
are now reflecting on the current phenomenon of island countries suffering from the
worst climate crisis and marine pollution ever. Knowledge and information from
research on island and marine related climate, environment, socio-economics, natu-
ral environment, historical culture, biocultural, and policy development obtained
from world island societies are required not only for island research but for the whole
of humanity. A new paradigm for the sustainability of islands and biocultural
diversity networks, the conservation and transmission of tangible and intangible
resources, and the philosophy, thoughts, and traditional knowledge of islands and
marine cultures is the future for the survival of humankind adapting to climate
change. It will play a role as a “legacy of knowledge” (Clifford 1983; Hong et al.
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2014). The island is a miniature version of the Earth and the future of the island is
directly related to the survival of humankind.

Epistemologically and physically, islands and seas have a dual nature of openness
and isolation. The sea is both an object of adventure and an object of fear. Sometimes
it has been recognized as a channel for the challenge of going out into unchartered
waters, sometimes as a space of ever-present and ever-changing dangers (Conkling
2007). Likewise, the island has also been perceived as a channel of communication
connecting the sea, and as an isolated space separated by the sea (McCall 1994).
Because of this duality, the island and the sea have been able to conceive and
develop a very unique and diverse marine culture that is both communicating and
changing and preserving and maintaining culture.

Looking to the future, islands and seas are becoming more important as they are
perceived as alternative future spaces that will solve serious problems that human-
kind is encountering, such as the climate crisis and resource depletion (Hong 2020).
The keywords for the future survival of humankind, the harmony of biodiversity and
cultural diversity, and the solution to sustainability can also be found on islands and
in the seascape. This is why human cooperation over islands and seascapes is
desperately required. The seascape is an absolute space occupying two-thirds of
the earth, and the land comprises a few huge islands surrounded by seas. The
problems of islands and seascapes are the same as those of the earth and of human
beings, the principal agents of the earth. Islands and seascapes may provide the
causes of conflict and co-destruction as well as the clues to coexistence and
co-prosperity. Therefore, it is necessary to combine islands and seascapes into a
single category and to conduct multidisciplinary and multifunctional comparative
studies that go beyond the scope of local studies and, further, to concurrently
conduct underlying research that will be a foundation for policies that are directly
related to the future lives of islanders.

This chapter expands the existing concept of biocultural diversity and presents a
methodology related to biocultural research that can be applied to rapidly changing
global environments and island ecosystems. In particular, it includes content on the
application of research results. Crises such as climate change and the coronavirus
pandemic are rapidly changing not only mainland but also traditional island
societies’ use of marine resources. From the perspective of islands and seascapes,
this chapter discusses the importance of research on biocultural diversity and looks at
what should be studied.

2.2 Necessity of Research on Biocultural Diversity

In order to conduct a study on the biocultural diversity of islands and seascapes,
information on the diversity of bio-organisms and cultures, ecological complexity,
traditional knowledge (i.e. identity) of islanders, and sustainability related to
resource use is needed. Let us firstly consider “diversity.” Looking around the
islands in the Asia-Pacific, including Indonesia (Hong and Hakim 2018), I learned
that there is a wide spectrum of islands in terms of nature, culture, history, and
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economy (Fig. 2.1). As an ecologist I have particularly recognized that many
academic studies have been conducted on islands. These form the basis of modern
ecological theories, including evolutionary biology.

The second point is “complexity.” Islands may be complex because they are
ecologically and culturally diverse. Island ecosystems include not only terrestrial
ecosystems but also various transitional areas, including seascape and tidal-flat
ecosystems. Human activities are carried out not only on land but also in transitional
areas. These amphibious human activities have made the island ecosystem a com-
plex system.

The third aspect is an island’s inherent “identity.” The well-preserved terrestrial
ecosystem is very stable and includes its own inherent biota. Islands also include a
very unique biota if they have been isolated for a long time and their ecosystem has
been preserved. This kind of island biodiversity and uniqueness depends on the
island’s climate, geology, and water quality. Islanders have used various biological
resources on their island since they began living there. They have identified the
characteristics of the soil to cultivate and engaged in fisheries according to the
characteristics of the sea. As such, the characteristics of an island and its surrounding
sea environment play an important accelerating role in the development of the
island’s cultural diversity. The agenda, “Strengthening biocultural diversity and
traditional ecological knowledge in the Asia-Pacific Island region,” which I worked

Fig. 2.1 Seascape of Derawan Archipelago, Indonesia shows the nature, culture, history, and
economy that represent the island’s identity and islandness (photo by SK Hong)
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on with the support of the Ministry of the Environment, submitted to the World
Conservation Congress held in Jeju in 2012, and which was adopted as a resolution
(IUCN Res. 5.115), can be seen as a result of attracting the world’s attention to
“islandness” as an island identity (Conkling 2007; Hong et al. 2018a, b).

Finally, we need to consider “sustainability.” The lives and natural conservation
of islanders, who depend on limited resources in a limited environment, are like two
sides of the same coin. Resources are needed to live on an island but the depletion of
resources has a negative impact on life on the island. Therefore, an island is a
suitable place to develop a model that experiments with and implements
“sustainability” (Rapport 2006). Islands are very vulnerable to climate change.
Accordingly, there are many applications such as new clean energy, new industries,
and new residential environmental measures (like passive houses) that are found on
islands.

2.3 Methodology for the Research

Studying island biocultural diversity is an academic area where the island itself is
“studied as it is” from a multifaceted perspective. The approach naturally involves
the mutual intervention and collaboration of researchers from different fields, in
other words, “interdisciplinary or transdisciplinary convergence.” Study on
biocultural diversity can be said to be an integrated academic field of sustainability
to orient a consolidated approach. The origin of sustainability science can be found
in the World Commission on Environment and Development report, Our Common
Future, published in 1987. Study on biocultural diversity is both a perception system
for researchers and an academic field based on the sustainability of resources and
cultural continuity.

Communication between individual researchers is the basis of an interdisciplinary
approach. Researchers should ideally wish to broaden, enrich, and “deepen” their
specialties, bring research achievements from other fields into their specialties, and
put into practice the notion that “sharing specialties is communication” as much as
possible. Researchers on island humanities conduct “network-type,” “participation-
type,” and “field-type” research activities, in addition to an interdisciplinary conver-
gence approach. Since they cannot have in-depth knowledge about all islands in the
world, they interact, collaborate, and exchange information with local researchers
and institutions via networks. They also participate in various research meetings and
educational programs to interact with island communities. Researchers who investi-
gate and analyze the biocultural characteristics of islands are said to engage in “field-
type” activities.

An island may be conceptualized by common features it shares with other islands
(insularity): oceanicity, narrowness, and remoteness (Table 2.1). However, most
islands have features of “diversity” and “double-sidedness” that cannot be defined
by one or two characteristics. Accordingly, research on an island’s biocultural
diversity is conducted in various aspects of “the physical (or geomorphological)
shape and ecosystem of islands, use of living things, history and culture, language,
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and economic and social structure, depending on the field of researchers. These
characteristics appear as a factor of identity which expresses the diversity of the
island, whether individual or complex. Therefore, in order to view and study the
complexity and diversity of the island itself, a convergence studies and transdisci-
plinary research method is needed” (Hong et al. 2018a, b). Moreover, all
participating researchers need to be open-minded to increase their efficiency.

2.3.1 Scope and Models

2.3.1.1 Scope
The island itself is isolated, but the inhabitants of the island interact with other
islands and land through the sea. Therefore, island research must be recognized and
executed in terms of its relationship with its surroundings. The issues of island
research are wide ranging and include many angles. Issues range from the climate
crisis and global economic dimensions to very small local units such as island
villages, fishing villages, and resident communities. There are particular environ-
mental problems and issues arising in certain countries or regions, such as the
problem of radioactive water in Fukushima, Japan, which have begun to spread
globally. With this in mind, the scope for the research is as follows:

• Global: Anthropocene, relations between continents and islands, formation of
islands, classification of islands, climate change, global warming, global eco-
nomic imbalance, ocean currents, marine waste, biodiversity on land and in the
oceans, migration of migratory birds, migration of large fish;

• Regional: Local disputes (disputes between islands and continents, maritime
territorial disputes, etc.), biological resources (fishing grounds, inflow of foreign
species), comparison of ecological cultures by regional islands, comparison of
islands between countries for each similar ecosystem (e.g. biodiversity, tradi-
tional ecological knowledge, tidal flat fishing, traditional fishing, agriculture, land
use, dwelling patterns, shortages);

• Local: Pattern of using biological resources, ecological culture, agricultural and
fishing systems (basics of life), environmental education, traditional knowledge,
community; and

Table 2.1 General features of islands

Items Features

Surrounded by sea Four sides are surrounded by sea

Isolation Far away from land

Narrowness Available area is narrow

Climate Sensitive to climate change

Culture Unique and indigenous culture is preserved
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• Glocal (global to local, local to global): Adaptation to the era of localization,
future, and information (a concept of a global community focusing on underpriv-
ileged regions and classes) (see Park 2013).

2.3.1.2 Dot-Line-Face Model
For research to spread awareness of an island’s biocultural diversity, it must look for
the identity of diversity and the attributes of changes appearing in the axes of time
and space while maintaining the connectivity of islands (dot-line-face model) previ-
ously suggested as a methodology (Fig. 2.2). A comparative study is attempted to
see how the use of sea creatures, which is essential to island life and belongs to an
island’s bioculture, represents distinction from an Asia-Pacific Island perspective.

Bioculture is formed by humans who have relied on natural resources. Natural
resources are thus essential elements for the formation of a bioculture and they also
have a complementary relationship (Maffi and Woodley 2010; Hong 2010). Regard-
less of whether an island is adjacent, an island whose landscape is based on tidal
mudflats, an island where the water body is dominant, a large or small island, an
inhabited or an uninhabited island, an island close or distant to the mainland—it is
believed that features related to the origin of resources and spatial capacity affect the
formation, progression, degradation, and extinction of the island’s biocultural diver-
sity (Table 2.2). In this sense, the realization of sustainability is a very meaningful
concept to be used in a limited space called an “island” and suggests the direction
necessary to diffuse the concept of biocultural diversity and to set research goals.

2.4 Diffusion of Traditional Knowledge to Conceptualize
an Islands’s Biocultural Diversity and Community
Activation

2.4.1 Transmission and Creation of Traditional Ecological
Knowledge

2.4.1.1 Necessity
As the environment in the island regions of the Asia-Pacific Ocean has been
relatively and continuously conserved over the past decades, it has maintained its
unique ecosystems. The people who adapt to their environment are rich in traditional
ecological knowledge (Hong 2010, 2011). In addition, in terms of maritime history,
many historical and cultural relics and stories remain. As the scope of environmental
development has expanded in recent years, concerns about cultural diversity as well
as biodiversity, an indicator for evaluating an ecosystem’s health, are growing. This
development undermines the healthiness of the landscape and the ecosystem net-
work. Humans have used surrounding landscapes and living things as living
resources for a long time and have developed new species by means of cultivation
as they were needed. The use of living things has become a background to facilitate
cultural diversity, such as food and residential culture, and such ecological knowl-
edge has spread beyond the neighboring regions to the national level. Recently,
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changes in fishing grounds that have come about due to climate change in the island
regions, excessive human activities, and sudden changes in an island’s ecosystem
(which had been maintained for a long time and are the result of marine pollution)
are going beyond affecting simply biodiversity and landscape diversity to now affect
cultural diversity. In terms of the environment, this is an incident in environmental
history that reminds us that the balance between humans and nature is declining and
we must therefore pay it attention. Human adaptation strategies that depend on the
complexity of the ecosystem are very diverse. A simple way of survival develops
into unique, indigenous knowledge that depends on the methods of discovering and
processing biological resources (food, clothing, and shelter) necessary for survival.

Unlike the mainland, islands, whose landscape matrix is the sea, have two-sided
characteristics: isolation and openness. In many cases of ecological and cultural
studies, islands and archipelagos serve as a bridgehead through which living things
on continents are dispersed into the ocean as well as a filter that filters out environ-
mental changes from the ocean to the land. Islands are an interface of biodiversity
that is dispersed from the continent or originated from the ocean, and thus the related
ecological information is accumulated and settles as a “knowledge system of an
island’s ecological culture” that forms the basis for the culture of island societies.
The existence of an island ecosystem is also related to the transmission of ecological
knowledge by islanders who use biodiversity. This becomes the motivating force of
traditional knowledge that drives the continuity of biodiversity (Hong 2010, 2018).

Sun-dried salt, produced by using land in the tidal flat area, processed food, such
as fermented fish guts and dried fish, and the use of marine biological resources,
including various seaweeds, fish, and shellfish that can be obtained from tidal flats,
the sea, and uninhabited islands, are the principal and underlying industries in fishing
villages. An island’s biological resources are used by the islanders not only as daily
conventional medicine but also as major commodities to increase their income
(Hong and Hakim 2018). Most plant resources on islands are medicinal plants and
wild edible greens. Compared to the mountainous northeastern inland regions, plant
diversity related to wild edible greens is poor, but there are native plants and trees
that mainly grow and are distributed only in the evergreen broad-leaved forests on
islands. Seaweed, which has been used in island areas for a long time is a resource
with a high potential to be used as healthy and local food (Fig. 2.3). At the same time,
however, seaweed production fluctuates largely due to climate change and environ-
mental pollution and, as the entire island region becomes an aging society and the
number of islanders capable of harvesting seaweed is reduced, seaweed is becoming
a rare resource.

Traditional knowledge, which has been handed down by islanders in their use of
the biological resources of islands, is very important information for studying how to
preserve biological resources in the future (Chisholm Hatfield and Hong 2019).
Since such traditional knowledge has complementary functions to preserve the
ecosystem while using resources (Chakraborty and Alexandros 2019), it can be
seen as the knowledge information system for using resources that should be
preserved in terms of the national use of natural resources.
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2.4.1.2 Research on Traditional Ecological Knowledge
Traditional knowledge accumulated while trying to understand nature and using
biological resources is an important “knowledge tradition” for maintaining an
island’s social community. The order of the ecosystem is changing due to recent
changes in the global environment, and biodiversity is threatened by global
warming. For the future survival of humankind, it is necessary to learn life strategies
from past ecological knowledge and wisdom, and to pass on new ecological
knowledge based on various cultural and scientific experiences.

Climate Change and Traditional Knowledge
It can be said that traditional ecological knowledge is a genetic factor that has
adapted to various environments in human history (Hong 2020). Sea level rise due
to climate change, the rise in sea temperature, changes in ocean currents and changes
in the ecosystems of fishing grounds cause changes in living patterns of residents on
islands and coastal regions (International Labor Organization 2019). The ecological
factor is recognizing how the climate and environment, or the traditional knowledge
inherent to islanders, has adapted to nature in the past and in the present (Chisholm
Hatfield and Hong 2019). Will this cognitive system be applicable to the future
island environment? To answer this, we need to explore connections with domestic
and international networks for climate change and traditional knowledge.

Fig. 2.3 Drying seaweed in West Sulawesi, Indonesia. Starch is extracted from the dried seaweed
or used as a variety of foods (Photo by SK Hong)
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Knowledge System on Resource Use
The long-preserved terrestrial ecosystem is very stable and has its own indigenous
biota. A very unique biota also appears on islands if they are isolated for a long time
and their ecosystems are preserved. This unique island biodiversity is determined by
climate, geology, and water quality. Once settling on an island, islanders live on
various biological resources that they find on the island. They identify the features of
the soil, cultivate plants, and engage in fishing according to the characteristics of the
sea. As such, the characteristics of an island and its surrounding sea environment
play an important role of driving force in the development of the island’s biocultural
diversity.

Residents in fishing villages have fishery power, which is a unique environmental
adaptation method that is not found in ordinary rural areas, and has allowed them to
develop a very delicate awareness of time and space. Fishing activities depend on
fishery power, whose crucial components are tide time and wind representing the
tidal current. However, the lifestyle of utilizing natural resources in island areas
varies as the environment of islands and oceans changes.

Biocultural Diversity and Landscape Change
Biodiversity and cultural diversity are inextricably linked. While biodiversity
represents ecological healthiness and qualitative characteristics within the natural
ecosystem, cultural diversity represents an important capacity for enhancing the
resilience of the social system. In order to maintain the future of cultural diversity
and ensure the inclusion of knowledge and creation, it is necessary to bolster the
capacity of human systems to adapt to change (Kim 2013).

The use of biological resources determines people’s way of life and creates
culture. Land use, language systems, and the development of tools are determined
by the products produced in the local area (Hong 2011). Of course, the uniqueness of
these will vary depending on the size of the island and the connection between the
island and the mainland, but this tradition of biocultural diversity determines the
identity of the island. In recent years, the accessibility to islands has been rapidly
changing all over the world due to the construction of bridges between islands and
the mainland, high-speed ships, cruises, and the opening of air routes (Hong et al.
2021). Regardless of the size of the island, a lot of resources and supplies are being
brought in from the outside and tourists are going to islands. These factors cause
changes in the islands. It is time to carefully explore how these social and cultural
shocks are affecting traditional societies on islands and how they are changing the
system of biocultural diversity.

Cultural Landscape of the Sacred Place
Sometimes, the force of nature may be a force majeure for islanders who are
dependent on the sea. To survive, they have gathered a lot of wisdom about how
to read nature and live in acclimation with it. Village rituals and sacred places,
including sacred hills, sacred forests, and sacred trees, play a role in prayers for peace
and a bumper crop in the island villages as well as for safety on the sea. Currently,
these sacred places are disappearing from the islands, and rituals are also declining.
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However, “stone-wired” (a traditional fishing method that uses the ebb and flow of
the tide) fishing spots are used as sacred places in some overseas island areas.
Globally, the value of sacred places is acknowledged not only as important
biocultural assets of humankind, but also for the role they play as media to pray
for peace, safety, and a big catch. In-depth research on sacred places and their
surrounding cultural landscapes and ecological features is being conducted both
domestically and internationally (Fig. 2.4).

Cultural Identity of the Island’s Language and Food
Nature and culture have contact points in many areas ranging from values, religion,
and lifestyle to knowledge and language. The natural environment supports cultural
processes, actions, religious beliefs, and the results of various cultural performances
that are expressed and settled in the landscape. The most physical and chemical
fusion between cultural diversity and biodiversity is in language and food. There are
some key areas around the world with high biodiversity that are also very important
for their cultural diversity as they have a high density of ethnic minorities and great
linguistic diversity. Living things may be the same the world over, but they have
different names in many cases, and their use can also be different. Food diversity is
closely related to the local ecological environment. Therefore, food, recipes, and
cooking methods, including food ingredients and spices, are also indicators that
reveal identities of tribes and ethnic groups who have adapted to their environment.

Fig. 2.4 Sacred place and
rituals in Bali, Indonesia
(photo by SK Hong)
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Sustainability
Culture is formed by humans who have relied on the natural resources in their
environment. Thus, natural resources are essential elements for the formation of
culture, and they also have a mutually complementary relationship. Even though it is
an island, I believe that features related to the origin of resources and spatial
capacity—an island whose landscape is based on tidal mudflats, an island where
the water body is dominant, a large or small island, an inhabited or an uninhabited
island, an island close or distant to the mainland—affect the formation, progression,
degradation, and extinction of an island’s biocultural diversity. In this sense, the
realization of sustainability is a very meaningful concept to be used in a limited space
called an “island.”

2.4.2 Autonomy and Sustainability of Community Activities

2.4.2.1 Necessity
The global islander’s use of resources, maintenance of cultural resources, preserva-
tion of the environment, and improvement of quality of life are directly related to
island policy. The increased interest in island countries and island regions, which are
very vulnerable to sea level rise, must include the need for international interest and
assistance for the conservation of biodiversity and traditional knowledge and for the
safety of islanders. Such interest is increasing in many countries around the world,
but the problem of “island and biological resources indigenous to the island where
humans reside, and the culture and life of residents who have been using them” is
drawing less attention. In this sense, IUCN Resolution 5.115 aims to overcome this
point of view, to focus on raising international interest in preserving the biological
resources of islands and the culture and safety of islanders who use them, and to
expand support via a global network. Building an international community network
for island biological (cultural) diversity, governance, ecosystem necessary for
sustainability, conservation of biodiversity, wise use of ecological knowledge, and
the sustainability of cultural diversity is required. Moreover, holistic research is
needed in order to carry out the core mission to develop, operate, and practice
programs together with islanders.

In such a way, the vision of the “Global Island Biocultural Diversity Initiative”
that I developed with the support of the Ministry of the Environment of Korea in
2016 as a follow-up strategy for the IUCN Resolution 5.115, is about “securing the
sustainability of islands by preserving the universal values of nature and human
heritage.” This vision has a foundational strategy to maintain the maximum environ-
mental capacity for biological and physical natural resources owned by the island
itself. The fundamental background of this strategy is to ensure, as much as possible,
the quality of life and cultural values of the islanders living there on the basis of
biodiversity and biological resources that maintain the island landscape and
surrounding waters. It also includes a foundational strategy for improving the quality
of the ecosystem. In order to realize this vision, the setting of goals to be achieved
both domestically and internationally must be organized in a harmonious manner.
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The most important issue at home and overseas is the sustainable development of
island communities. Various efforts are required to secure sustainability, but the
most important is how to share and develop strategies with the residents in each
country or region. To do this, education and publicity through various channels are
necessary.

2.4.2.2 Research on Community Activation
Engaging and activating island communities cannot be done through the theories of
researchers. Cooperation with residents is absolutely necessary. This can be
achieved as follows:

Civic Education for Sustainable Development of Islands
The island is a very vulnerable ecosystem, considering its extent, resources, and
isolation. Sudden changes in the lives of islanders using scarce resources are directly
related to the destruction of the ecosystem. Therefore, awareness education for
residents, nature conservation education, and ecosystem restoration are required in
order to preserve island ecosystems.

Build-Up of a Sustainable Development Model Based on Intrinsic
Development
Relying on external capital cannot promise sustainable development in the long run.
It is necessary to grasp the value of the island and to think about ways to develop the
region by efficiently utilizing it. Ecotourism and sixth industry, based on basic
livelihoods and intrinsic development through the use of resources, taking into
account the environmental capacity of the island, must be developed. An island
sustainable development strategy based on qualitative economics and economic
independence is needed.

Diffusion of Understanding on Harmonious Coexistence Between Human
and Nature in Community Activities
Researching and disseminating the living wisdom and ecological knowledge of
island communities, which use limited space and resources, allows us to respond
with a counterstrategy to the resource scarcity and climate crisis that may threaten
humans in the near future (Hong 2020). People around the world must keep islands
not only as a territory and resource, but also as a place of peaceful coexistence,
internationally sharing in the cultural, ecological, and environmental importance of
islands.

The Link Between Island-Specific Future Knowledge and Sustainable
Technology
Support for the development of island-specific future technology suitable for the size
and environment of islands must be provided in order to build a combined circular
socio-ecological system. In addition, a circular and qualitative economy that can
facilitate “production on the island, and consumption on the island,” to make island
independence healthy and prevent environmental destruction is also needed.
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2.4.3 Establishment and Application of Island Policies Based
on Biocultural Diversity

The agenda, “Strengthen Biocultural Diversity and Traditional Ecological Knowl-
edge in Asia-Pacific Island Regions” was adopted as an IUCN resolution at the 2012
IUCN World Conservation Congress (IUCN Resolution 5.115). The Korean Minis-
try of the Environment therefore needs to organize an active implementation pro-
gram in cooperation with the IUCN to realize the agenda according to the above
results. An active response with international leadership is also required for related
topics in the future (Hong 2013). The IUCN Resolution 5.115, along with Small
Island Developing States (SIDs), has expanded opportunities for active responses to
various issues concerning the conservation of traditional ecological knowledge on
island bioculture, the preservation of ecosystems, and sustainable development in
mutual cooperation with island countries around the Asia-Pacific.

The IUCN Resolution 5.115 includes the concept of biocultural diversity, the use
of biological resources and related traditional knowledge industries, to which the
IUCN, CBD, UNESCO, and other international organizations pay attention. The
increased interest in island countries and island regions, which are very vulnerable to
rising sea levels, underlines the need for international assistance for the conservation
of biodiversity, traditional knowledge, and the safety of islanders.

A global strategy to build an international network for global island biodiversity,
governance, maintaining an ecosystem necessary for sustainability, the conservation
of biodiversity, the wise use of ecological knowledge, and the sustainability of
cultural diversity, and to play a key role in developing, operating and practicing
programs along with the IUCN, was the “Global Island Biocultural Diversity
Initiative,” which has five goals as follows:

2.4.3.1 Support for Vulnerable Ecosystems
The island is a very vulnerable ecosystem, considering its extent, resources, and
isolation. Sudden changes in the lives of islanders using scarce island resources are
directly related to the destruction of the ecosystem. It is therefore necessary to
provide awareness education for residents, education on the conservation of nature,
and ecosystem restoration in order to preserve island ecosystems.

2.4.3.2 Creating Re-awareness of Ecosystem Services
Researchers must accurately investigate and describe ecosystems of islands and
oceans that show high value in evaluating ecosystem services such as tidal flats
and coral reefs. Coral reefs in the Pacific islands and mudflat wetlands in the regions
of Asia, which are considered simply as a type of marine ecosystem, are not only
ecosystems but also living places. We therefore have to publicize that they need to be
evaluated appropriately when evaluating ecosystem services, specifying that they are
the places where bioculture is created.
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2.4.3.3 Activation of Community and Creation of Social Safety
The pace of urbanization and the decline of traditional society are closely related in
the process of modernization. However, institutional mechanisms are needed for
local residents to be offered economic aid because the island environment can be
managed only when local residents protect the island so as to live there. Various
programs that can be operated by residents autonomously, including ecotourism,
cultural conservation, the introduction of the sixth industry and fair trade, may be
created and guided.

2.4.3.4 Preservation of an Island’s Bioculture in Response to Climate
Change

The gradually disappearing island bioculture is an important legacy of humankind.
As with the world’s assessment on the importance of endangered species, the value
of island biocultural diversity should also be evaluated as important, graded, and
marked for special management (e.g. an island biocultural resource category).

2.4.3.5 Understanding the Coexistence Between Human and Nature
in a Limited Space

Researching the living wisdom and ecological knowledge of islanders who are using
the limited space and resources of their islands allows us to utilize them as important
data for producing a counterstrategy to the various problems of resource scarcity
(food, energy, water) that may threaten humans in the near future.

2.5 Conclusion

An island’s identity and island identity are formed based on the physical, ecological,
and cultural diversity of the island. In particular, the use of biological resources is
closely related to the formation of the island’s life culture. There have been various
island studies conducted around the world and various methodologies for biocultural
studies have been undertaken. However, the locality of an island is very important in
linking the identity of the island with islandness. Therefore, since perceptions of
islands and seascapes vary according to countries and regions, various research
methods have been developed according to the unique regional characteristics of
islands. Most of the research on the island has been conducted in the humanities, on
history, culture, logistics exchange, and trade, but recently, fields closely related to
the life of the islanders, especially in terms of the climate crisis, have been academi-
cally linked. Ecological, fisheries, and anthropological perspectives are making
significant inroads in Island Studies. In the research so far, I have studied the
viewpoints of biodiversity or biological (ecology, fisheries) and cultural diversity
(ecological culture, anthropology) related to the use of biological resources for
islands and coasts, which are areas that are very sensitive to global environmental
changes. Through interdisciplinary methodology, the concept of biocultural diver-
sity was explained and expanded. Although there are professional definitions of
biodiversity and cultural diversity, islanders, policy makers, activists, and even
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researchers express the breadth and depth of understanding of the two paradigms
differently. This multi-layered and complex spectrum of recognition can make it
difficult to establish a methodology for understanding and evaluating biocultural
diversity. Island identity, islandness, and biocultural diversity are opposed to quan-
titative methods for estimating the number of species. Before the IUCN Resolution
5.115 came out, I had discussions with various stakeholders such as island-related
researchers, NGOs, and university professors around the world. What I felt in this
process was that although the importance of each country was recognized, it was not
possible to define island culture in detail and also cover all urgent problems. For that
reason, multidisciplinary, interdisciplinary, and convergent research is absolutely
necessary, especially for island research.

Table 2.3 presents a study that acts as a bridge connecting academically separated
systems of nature and culture (Pretty et al. 2009; Hong et al. 2014). This is an
important interdisciplinary field to explain the interconnection between biodiversity
and cultural diversity. It is related to the development of nature and humanities
research fields related to human and social changes (cultural anthropology, environ-
mental sociology, environmental history, etc.). Scientific knowledge (landscape
ecology, biodiversity, etc.) and research fields on international politics related to
the conservation of biological capital (commons research, political ecology, etc.) are
central (Rapport 2006). Nature and culture intersect in many fields spanning values,
religion, lifestyle, knowledge, and language (Berkes et al. 2000). The natural

Table 2.3 Academic transboundary and interdisciplinary research fields that study nature and
culture (Pretty et al. 2009)

A field of study that links the boundaries between natural and social systems

Agricultural sustainability Environmental sociology/ethnobiology

Biological diversity Ethnobotany

Cognitive anthropology Ethnoecology

Commons studies Ethnolinguistics

Cultural anthropology Ethnoscience

Cultural geography Historical ecology

Cultural(landscape)ecology Human ecology

Deep ecology Human geography

Descriptive historical particularism Indigenous knowledge

Development studies Intercultural education

Ecofeminism Landscape ecology

Ecological anthropology Nature society theory

Ecological design Political ecology

Ecological economics Resilience sciences

Ecosystem health Science and technology studies

Environmental anthropology Social-ecological systems

Environmental education Sustainability science

Environmental ethics Symbolic ecology

Environmental history System ecology
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environment is the expression of cultural processes, actions, beliefs, and various
cultural outcomes on the landscape. In this way, the connection between cultural
diversity and biodiversity is physically fused through multidisciplinary research.
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Bioregion Concept for the Landscape
of Traditional Village in West Sumba, East
Nusa Tenggara, Indonesia

3

Dina Poerwoningsih, A. Tutut Subadyo,
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Abstract

The cultural landscape of various ethnic groups in Indonesia is very rich in variety
and expression. However, these resource assets have not been properly managed
and many were observed to be damaged and neglected. This means architectural
and cultural landscape management in Indonesia requires integrated wisdom and
understanding between short-term and long-term ideal goals. There is also a
research gap in the fields of architecture and landscape, both academically and
in practice. This chapter, therefore, aims to re-evaluate the architectural perspec-
tive of the traditional knowledge in Indonesia while maintaining a sustainability
awareness of the planet. An example of this effort is the simultaneous identifica-
tion and trace of the archipelago’s cultural architecture and landscape on a
regional scale. This means an ecological basis is needed as a simplification effort
based on the uniqueness of the large area or region. Meanwhile, the area specific-
ity was accurately identified based on ecology to have three divisions which are
Sunda shelf, Wallacea shelf, and Sahul shelf. The Wallacea region, however, has
a biodiversity hotspot with the presence of certain endemic species on each
island. Therefore, this chapter also intends to emphasize the need to explore the
bioregion concept of the Wallacea region in the context of preservation–conser-
vation of Archipelago Cultural Landscape (Lanskap Budaya Nusantara). It also
proposes the main thesis on the existence of a strong relationship between the
local wisdom of Archipelago Cultural Landscape and the Wallace region through
a bioregion concept. Moreover, a literature review is conducted to have a
comprehensive understanding of the bioregion concept of traditional villages as
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cultural landscapes through the use of Ratenggaro and Wainyapu in Southwest
Sumba, East Nusa Tenggara, Indonesia as case studies. The ideas in this chapter
are arranged in a descriptive narrative manner based on the written sources on
architecture, landscape ecology, and others on resource management in West
Sumba, East Nusa Tenggara as well as the regional context of the Wallacea
region. Furthermore, the megalithic architecture and traditions, dryland mixed
farming traditions, and Nyale-Pasola tradition were selected to be discussed
specifically to represent the cultural landscape entities bound by territories,
places, natural environments, and cycles of time. This involved the description
of these cultural landscape entities in two dimensions that correspond to the
bioregion concept in the Wallacea region which are the territorial and social
institutions dimensions.

Keywords

Archipelago cultural landscape · Bioregion concept · Indonesian cultural
landscape · Ratenggaro Village · Wainyapu Village · Wallacea region · Wallacea
bioregion · West Sumba

3.1 Systemic Problems of Traditional Villages in Sumba, East
Nusa Tenggara

The Sumba traditional village in the East Nusa Tenggara represents the cultural and
architectural landscape phenomenon in the Wallacea region due to its rich megalithic
heritage and valuable biodiversity. A clear concept is, therefore, needed to map this
potential to promote the vision of preservation and conservation activities. The
village has only been sufficiently discussed in the physical such as land use, spatial
patterns, green patterns, etc. as well as the visual aspects such as the building
architecture, building arrangements, and village patterns. Moreover, the Southwest
Sumba Regency is an example of the area included in the category of Disadvantaged
Areas based on Presidential Regulation Number 131/2015 concerning the Determi-
nation of Disadvantaged Areas for 2015–2019. Meanwhile, the Rattenggaro and
Wainyapu villages globally known for their natural beauty and culture are located in
this regency, and data retrieved in 2016 showed the potential for tourist visits to the
area is quite high at 55.5% (Department of Culture and Tourism of Southwest Sumba
Regency). However, the cultural landscape of Sumba provides few economic
benefits to its people unlike Bali (Vel 2010; Hadi 2018).

The phenomenon of low public welfare in the East Nusa generally indicates a
crisis in people’s mindsets and behaviors. This is based on the lower availability of
extensive natural resources and socio-economic growth compared to the other
regions in Indonesia (Critical Ecosystem Partnership Fund 2014). Moreover, the
economic growth in the Wallacea region averaged 7.2% per year in 2010–2012 and
this was consistently higher than the national average of 6.2% at the same period
(Critical Ecosystem Partnership Fund 2014). This means the region has a large
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contribution from the natural resources but the situation is different in East Nusa
Tenggara which had only 5.46% in 2012 compared to the national average of 6.03%.
In 2020, it was only 3.06% compared to the national average of 5.04% and this is
evident in how people manage their natural resources, respond to food insecurity
situations, deal with natural disasters, and implement weak mitigation efforts.
Furthermore, poverty has also been correlated with environmental problems in this
region due to its ability to cause forest degradation and the subsequent decrease in
biodiversity (Vel 2010; Bashari et al. 2014, Hadi 2018; Takandjandji 2015).

The high poverty rate is influenced by the incompatibility of development
programs with the economic procedures and behavior of the Sumba community
(Uma) which Vel (2010) calls the Uma economy. The Uma economy is the
production, distribution, and consumption activities of the Sumba local economy
driven by or integrated with exchange relations between the consanguine of Uma. It
also indicates the process of joint efforts of Sumba society to select and reproduce
the mode of food exchange without having to beg (mandara uang) for food
sovereignty. It is, however, difficult to increase the productivity of agricultural
products without understanding the existence of the Uma economic culture.
According to Laksono et al. (2019), this economic behavior is a cultural phenome-
non of kinship which serves as the background for poverty in West Sumba.

The food security crisis in East Nusa Tenggara, especially the island of Sumba, is
an ironic phenomenon due to the fact that the people inherited their knowledge of
food security based on a socio-ecological perspective. The economic problems,
especially in rural areas, are exacerbated by the complexity of rural socio-ecological
affairs. Therefore, the mid and long-term solution proposed was to re-strengthen the
capacity of local villages based on local knowledge related to food security. The
programs need to be able to integrate the purpose of sustainability into local
community values including those associated with the Uma economic system. It
is, however, important to note that the Uma has socio-ecological aspects inherent in
the place (genius loci) and local wisdom of the indigenous village community
(Njurumana and Prasetyo 2010; Amin et al. 2016; Hadi 2018).

3.2 Towards the Archipelago Cultural Landscape

This chapter explores the bioregion concept of the Wallacea region in the context of
preserving the conservation of the Archipelago Cultural Landscape (Santoso and
Widiningtyas 2019). The ideas in this chapter are arranged in a descriptive narrative
manner based on the written sources on architecture, landscape ecology, and others
on resource management in West Sumba, East Nusa Tenggara as well as the regional
context of the Wallacea region as indicated in Fig. 3.1. It also proposes the main
thesis on the existence of a strong relationship between the local wisdom of
Archipelago Cultural Landscape (Landscape Budaya Nusantara) and the Wallace
region through a bioregion concept. A descriptive analysis was conducted by
explaining the relationship between the existence of tangible heritage such as the
architecture and ancient sites and the intangible ones including the traditions,
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customs, and beliefs in line with the Wallacea biodiversity existing today in Sumba.
The analysis was narrative with the focus on the spatial function and meaning which
were specifically selected because of their proximity to architectural and spatial
substances required for landscape planning and designing. The ideas in this chapter
adopt a framework developed by Zasada et al. (2017) which integrates two main
dimensions including the (1) socio-institutional and (2) territorial for the develop-
ment of cultural landscapes. This is believed to have the ability to ameliorate the
general conceptual understanding of how policy actions impact the environment and
landscape as well as human well-being. The idea of these dimensions is consistent
with the understanding of the importance of a comprehensive bioregion concept for
traditional villages as a cultural landscape (Poerwoningsih et al. 2018).

The United Nations Educational, Scientific, and Cultural Organization
(UNESCO) appraises Indonesia to be a superpower country in the cultural field.
The Permanent Delegation of the Republic of Indonesia to UNESCO (2017) showed
nearly 600 Intangible Cultural Heritages have been recorded from the country with
some recognized by the international body. These cultural products, however, have
the potential to strengthen and enrich the character of the nation towards ensuring a
better level of sustainability. It is also important to note that the number of Tangible
Cultural Heritages recognized is very few compared to the potential resources. For

Fig. 3.1 Map of the Wallacea Region and case study location
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example, only 8 sites of the country’s cultural landscape which are tangible cultural
heritages have received recognition as World Heritage. There is, therefore, the need
for strategic efforts to manage these sites to obtain benefits for the nation’s welfare.
This management includes a system of categorization, recording, inheritance, and
preservation for sustainable purposes. Moreover, the promotion of the cultural
landscape recognition in the archipelago to the world level is not only for the
preservation of the region but also to achieve more sustainable goals. This recogni-
tion is also correlated with an attitude of pride, a sense of belonging, and responsi-
bility for the settlement area. It is also important to note that attitude is the essence of
true sustainability (Wahl 2018).

The cultural landscape is a natural environment designed by human culture and a
more operational definition by the UNESCO (Operational Guidelines for the Imple-
mentation of the World Heritage Convention 2012) showed it is a representation of
the collective work of humans and nature. This means it has three main elements
which are the natural environment, culture, and human beings placed in the middle.
The cultural landscape is a concrete and distinctive product of an interaction between
human communities with certain cultural preferences and potentials as well as a
series of natural conditions. It possesses a long-time dimension inherited from
several generations of human behavior and periods of natural evolution and also
serves as a picture of the evolution of society and its settlements for adaptation to
different influences and constraints caused by environmental conditions. Mean-
while, the local wisdom asset in the cultural landscape is the target to be recognized
as a world heritage (Taylor 2009; Taylor and Lennon, 2011; Ardiyansyah 2014;
Amin et al. 2016).

The threats to the cultural landscape need to be mitigated through multidimen-
sional preservation and conservation activities. Meanwhile, the thinking of this
chapter is strongly influenced by 2 (two) important points with the first being the
principle of sustainability demonstrated by the synergy relationship between the
cultural landscape and the tourism sector. It is possible to conserve the natural and
artificial (cultural and historical) landscapes in line with the direction of the eco-
friendly tourism being developed. This means cultural landscapes hold strategic
values in driving the potential for tourism landscapes with economic and social value
due to their ability to synergize with history, activities of daily life, and livelihoods
inherent in natural and artificial settings. Therefore, tourism promotion content needs
to be able to fully inform the synergistic spirit, while cultural landscapes serve as the
source of inspiration in planning and designing landscape architecture (Taylor and
Lennon 2011; Handini et al. 2016; Hadi 2018; Handini 2019).

The second point is the conservation of the archipelago cultural landscape which
requires support from the protection and spatial planning aspects. The policies
established for the protection of cultural heritage provide assurance which allows
the formation of tiered networks ranging from the local, regional, national, and even
to the international scope. This network is further used to support decision-making
and investment in cultural heritage activities. Moreover, Regional Spatial Planning
plays a very essential role in Indonesia and several laws have been implemented to
regulate the protection and preservation with the cultural heritage regulated in Law
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No. 11/2010 concerning cultural heritage, while natural heritage is regulated through
Presidential Decree No. 32/1990 concerning protected areas (nature) and Law
No. 26/2007 on spatial planning. In principle, the Regional Spatial Planning law
regulates the structure and pattern of space with the structure focusing more on the
arrangement of residential centers, infrastructures, and facilities network systems,
while the spatial pattern is more on the function of protection or cultivation.
Therefore, the conservation areas, both natural and cultural landscapes, need to be
protected due to their specific and distinctive spatial patterns (Fredholm 2017).

3.3 Bioregion Concept for the Archipelago Cultural Landscape
(Lanskap Budaya Nusantara)

The challenge was to focus more on the context of the local environment of the
archipelago in line with the cultural landscape. The local context is directly related to
the myths, legends, and folklore and also to appropriately participate in rituals and
practices in order to maintain local diversity and resilience. Moreover, the realization
of recognition for the Archipelago cultural landscape is not just to emphasize the
interaction between humans and nature nor is it merely the concept of a balanced
relationship between the local community and the environment. It is also needed as a
reference to a measurable scope in more concrete dimensions and this led to the need
for the concept of a bioregion (Hidayatun et al. 2014; Amin et al. 2016).

The realization of a balanced relationship between the local community and the
environment needs to be conducted by the community in accordance with the spirit
of bioregionalism. Meanwhile, the bioregion concept in this paper was inspired by
the spirit of bioregionism developed by Raymond Dasmann in the 1970s. This
concept further strengthens the theoretical foundation and potential to build greater
cohesion between environment and culture. It is a social movement which seeks to
restore a sense of place and community and also a movement to revitalize an
ecologically and culturally sustainable society in the context of its local geographic
area. This concept was developed based on the interests in the direction of balance
and this means it provides a direction for community social change to protect and
restore the environment at the local level. Moreover, bioregionalism encourages the
formation of networks between community groups to make social and ecological
changes at the same time (Ryan 2012; Amin et al. 2016; Evanoff 2017; Wahl 2018).

Bioregion shows a geographic space containing a single ecosystem (Miller 1996)
which, in simple terms, means natural space (Ryan 2012). Meanwhile, Wahl (2018)
concluded three important things to understand the concept of the bioregion and the
first is to place it in the context of a planet (global) and emphasize its uniqueness and
intrinsic value. The second shows the bioregion boundary is mainly determined by
the local quality of the natural self-regulating process and this is related to the
presence of certain local cultures and types of settlements. The third is the identifi-
cation of bioregions as geopolitical entities with the residents required to be sensitive
to several local environmental conditions. Moreover, bioregion establishes the
responsibility of identifying the territory to be lived. Therefore, in-depth knowledge
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of natural cycles, flora and fauna, and sensitivity to the disturbance of the ecosystem
are essential for human survival. This means bioregion has a function of human
involvement through cultural activities.

The diversity of the cultural landscape in the archipelago requires a flexible and
adaptive development framework with the unique local characteristics of the partic-
ular region. Therefore, the bioregion concept aims to find a balance between
people’s needs for livelihoods and the potential for natural resources in their area.
This balance is, however, based on ecological, economic, and social criteria and this
means spatial policymakers, architects, and landscape planners need to be sensitive
to the bioregion planning related to the development of the cultural landscape in the
archipelago. It is important to note that the planning based on the bioregion concept
is an organizational process which allows stakeholders to work together to obtain
information, identify problems and their potential areas, determine goals and
objectives, determine the form of activities, conduct activities, take action with the
community, evaluate progress, and improve activities. The bioregion concept also
provides a substantive meaning for the geographical space including several ecolog-
ical features such as water sources, food production land, forests as well as other
natural environments and their infrastructure. It also has economic and social
significance in the form of permaculture activities, community-based agriculture,
cooperation between workers and consumers, community funding, local currency,
ecovillages, and others (Miller 1996; Vel 2010; Lockyer and Veveto 2015).

The sustainability of the cultural landscape in the archipelago needs a framework
for future research and policy design. This chapter adopts the framework of Zasada
et al. (2017) and integrates two main dimensions which include (1) socio-
institutional and (2) territorial to develop cultural landscapes. The territorial context
relates to the effects of spatial policies which have targets and scale required to be in
line with effective policy objectives and environmental impacts. It also relates to the
benefits of the landscape services according to the accommodative and flexible
biophysical capacity. The integration of these two dimensions is believed to be
able to sharpen the general conceptual understanding of how policy actions impact
the environment and landscape as well as human well-being. This point is in line
with the understanding of the importance of a comprehensive bioregion concept for
traditional villages as cultural landscapes as shown in Fig. 3.2.

The territorial dimension plays an important role in the mechanism to implement
policies and create benefits from the landscape. Meanwhile, the local biophysical
conditions including specific geographical, climatic, hydrological, and soil
properties generally determine the land use as well as the productivity of food land
in particular. Moreover, the property of territory also determines the potential for
wider regional development concerning the cultural landscape as well as the specific
land-use systems and management boundaries, especially in ecologically sensitive
areas. Most of the ecological problems in customary villages are related to sensitive
locations such as highlands, riparian areas, forest areas, as well as conservation
areas, both in urban, rural, and rural-urban fringes. The socio-economic context
refers to the demographic and economic situation of the local commodities in the
region, while the biophysical context affects landscape management and
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environmental policy implementation (van Berkel and Verburg 2011;
Poerwoningsih et al. 2015; Zasada et al. 2017).

3.4 Wallacea Bioregion as a Regional Framework
for the Archipelago Cultural Landscape (Lanskap Budaya
Nusantara)

Wallacea is a region with high biodiversity characterized by several islands exclu-
sively inhabited by diverse endemic flora and fauna. The riches of the region are due
to geological processes caused by the movement and friction of the continental
plates. The distinctiveness of the area between the Wallacea and Lydekker lines is
indicated by the characteristics of the landscape system components, water infiltra-
tion, the process of land formation, diversity of flora and fauna species as well as the
cultural wealth of humans that have inhabited the Wallacea region from generation
to generation. It is located in the middle of Indonesian Islands including Sulawesi,
Maluku, Sumba, Sumbawa, Lombok, and Timor Islands. Meanwhile, the idea of
integrating the Wallacea region into the future of cultural landscape in Sumba
traditional village is believed to be able to lead to two-way development on a
territorial scale, both globally and locally (Bisjoe 2015; Aziz et al. 2018; Santoso
and Widiningtyas 2019; Rheindt et al. 2020).

This chapter, therefore, proposes Wallacea as a regional framework for the
archipelago cultural landscape in the region in line with the three important points

Fig. 3.2 Integrating bioregion concept in territorial dimension as a framework of cultural land-
scape policy
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addressed by Wahl (2018) in understanding the concept of a bioregion. The
Wallacea bioregion has the potential to become a strategic framework in the man-
agement of the Archipelago Cultural Landscape towards achieving World Heritage
recognition. This is in line with the findings of the Critical Ecosystem Partnership
Fund (CEPF) that Wallacea is one of the world’s centers of biodiversity with
391 important Key Biodiversity Areas or KBAs. These include 251 on land, 74 in
water, and 66 on well-preserved marine ecosystems scattered in the Banda Sea,
Halmahera, Nusa Tenggara area, the Makassar Strait, and Tomini Bay. The CEPF
also found 560 species threatened with extinction based on the IUCN classification
in the area. Moreover, the Sumba Island was found to be an endemic bird area with
13 bird species discovered to have limited distribution and seven of them are “puyuh
sumba” (Turnix everetti), “punai sumba” (Treron teysmanii), “walik rawa manu”
(Ptilinopus Dohertyi), “wangi/hantu sumba” (Ninox rudolfi), “julang/rangkong
sumba” (Rhyticeros everetti), “sikatan sumba” (Ficedula harteti), and “burung
madu sumba” (Nectarinia buettkoferi), while the sub-endemic species include
“kakatua kecil jambul kuning” (Cacatua sulphurea citrinocristata) and “burung
bayan” (Eclectus roratus cornelia) (Bashari et al. 2014; Bisjoe 2015; Takandjandji
2015; Santoso and Widiningtyas 2019; Rheindt et al. 2020).

The Wallacea region has three bioregions which retain their cultural values and
these include Sulawesi, Maluku, and Nusa Tenggara. These values are partly related
to ensuring the protection of biodiversity and its habitat in a sustainable manner.
According to the Culture Statistics of the Ministry of Education and Culture (2016),
the Wallacea region has 1334 cultural heritages with the East Nusa Tenggara as part
of the Lesser Sunda Islands contributing 2 cultural heritages, 11 museums, and
101 intangible cultural heritages. Meanwhile, the traditional villages in East Nusa
Tenggara are under threat of destruction and extinction as is the case with biodiver-
sity due to the fire hazard which quickly destroyed dozens of traditional houses, and
the renovation and reconstruction process was observed to be expensive. The road
map to submit the customary villages in East Nusa Tenggara to be considered a
cultural heritage landscape is, however, expected to overcome the problems and
limitations of resources and funding (Takandjandji 2015; Santoso and Widiningtyas
2019).

The traditional villages scattered on the island of Sumba are administratively
located in the Province of East Nusa Tenggara which is geographically an archipel-
ago consisting of small islands. Morphologically, the Sumba Island is mostly hilly
and mountainous with an average slope of 50%, while the natural character of East
Nusa Tenggara includes savanna forest and a small part of tropical rainforest. It is
important to note that the limited conditions of these savanna forests influence the
ability of the people to manage and utilize the existing biodiversity in their way.
Moreover, the agricultural model generally developed is mixed dryland farming
which involves combining the potential of agriculture, livestock, forestry, and the
environment. The mamar system was developed by the people of the island of
Timor, Alor, and Rote, while the amarasi system is on Timor Amarasi Island, the
kaliwu system on Sumba Island, and the sikka system on Flores Island. Furthermore,
Sumba Island is geographically influenced by a semi-arid climate (monsoon) and
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this leads to the formation of a grassland environment (sabana, savanna) with a little
thicket forest. It was also discovered that almost the entire surface of the island is a
limestone layer and this means it does not allow a large variety of types of plants to
grow. The term West Sumba in this paper represents a geographical region
characterized by the physical boundaries of the area in the west-south location of
the island of Sumba. Some geophysical differences were also observed between the
north-east and the west-south parts with the north-east dominated by wide lowlands,
gentle hills, and low rainfall, while the west-south has mountains with sharp ridges,
lots of forests, and higher rainfall. However, there are agricultural lands traditionally
managed outside the residential area in the West Sumba region even though it has
arid natural conditions (Njurumana and Prasetyo 2010; Takandjandji 2015; Amin
et al. 2016; Handini et al. 2016).

3.5 Megalithic Architecture and Culture in the Traditional
Village of West Sumba

The architecture in the traditional village of West Sumba is in the form of culture and
tradition passed down from generation to generation. It is a reflection of life
involving several cultural elements such as those associated with ideology, customs,
kinship systems, technology, livelihoods, and ecological resources. This means the
culture is reflected in the architectural form of buildings, the structure of buildings,
elements, and residential spaces which form certain land-use patterns in a particular
area. Several studies on architecture have shown information on its relationship with
culture, natural resources, and climate. Moreover, the Marapu belief underlying the
way of seeing the world (cosmology) also influences the form, space, and meaning
of architecture. This shows the megalithic tradition is synonymous with the presence
of gravestones and the placement and stone character of these components further
influence the spatial pattern of the West Sumba traditional village. They also form
the fabric of resources and determine the shape of the cultural landscape as indicated
in Fig. 3.3 (Mross 2000; Adams 2007; Hariyanto et al. 2012; Geria 2014).

This meansMarapu belief is very influential in all aspects of life for the people of
Sumba including the village arrangement and residential architecture. They still
adhere to this belief system up to the present time even though some residents
have embraced other religions such as Christianity and Islam. It is important to note
that it is a combination of animism, spiritism, and dynamism which places the spirit
of the ancestors (marapu) as the main component. Moreover, Marapu’s conception
of belief includes the system of life in the universe which involves an eternal
harmony of balance between Ina Kalada (great mother) and Ama Kalada (great
father). This binary balance pattern is manifested in the system of life, arrangement
of buildings, and arrangement of settlements. The people of Sumba believe in eternal
life through death such that the dead become spirits which remain and become part
of life in the village. Therefore, it is possible to see the burial area placed in the
village environment (parona). The spirit is believed to reside on the roof of the
towering pyramid which is not allowed to be inhabited by living people and usually
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used to store ancestral heirlooms as indicated in Fig. 3.4 (Mross 2000; Kusumawati
et al. 2007; Djawa 2014; Messakh 2014; Solihin et al. 2018; Agustin 2019).

The people of Sumba have a unique culture of living in three types of houses with
different functions and these include the traditional houses (uma adat), hamlet
houses (uma dusun), and garden houses (uma kebun). The traditional house (uma
adat) functions as a place to conduct religious ritual activities and is usually located
in the parona (village/traditional village). The hamlet house serves as a place to live
every day, while the garden house is a place to live when working on the garden or
farm. It is important to note that the architectural form of these houses is very
different as indicated by the character of the tower (mbatanggu) on the roof. The
traditional tower is 15 m high and only found in traditional uma buildings or Uma
adat (Uma kelada) which is also often referred to as uma bokulu (big house) or uma

Fig. 3.3 Megalithic villages of Ratenggaro and Wainyapu (2020 documentation)
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mbatanggu (tower house) (Kusumawati et al. 2007; Hariyanto et al. 2012; Reny
et al. 2018).

The uniqueness of the culture of this settlement reflects in the territorial dimen-
sion used in regulating the different functions of these types of houses. Their
locations also differ based on their placement towards the main village (parona)
such that it is possible for a hamlet house to be inside a parona called ana uma (when
built in the same village) but does not have a function like uma ouma (built outside
the traditional village). Ana uma, however, means “child of the house” which is a
house founded by younger ancestors. Meanwhile, garden houses are often referred to
as uma ouma which are outside the parona or built around rice fields and fields for
surveillance purposes. For the Kodi ethnic group in West Sumba, each family has at
least two houses (uma) including the uma adat in parona and either of uma dusun or
uma kebun (Kusumawati et al. 2007; Hariyanto et al. 2012; Reny et al. 2018).

3.6 Traditional Agroforestry and the Lende Ura Philosophy
of the Southwest Sumba People

This section is based on the thesis associated with the existence of a megalithic
society characterized by an agrarian lifestyle. The location of megalithic civilization
sites in different places has a strong attachment to natural resources which are
basically attached to agrarian tradition. Archeological findings in the form of mortar,
metal tools, and others are related to farming activities, while the Poaceae pollen
findings are from the excavated soil samples at megalithic sites in Sulawesi. Poaceae

Fig. 3.4 Ratenggaro and Wainyapu villages (sketch-2020)
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is a species of flowering plants such as rice, wheat, and maize which are important
agricultural commodities. It is also important to note that agricultural human culture
is very dependent on the availability of foodstuffs produced by these species
(Hasanuddin 2015).

The territorial dimension and its properties were also currently found in the
agrarian life of the people, especially in the West Sumba region. This is evident in
the presence of agricultural lands traditionally managed outside the residential area
despite the arid natural conditions of the area. The landscape of the Sumba traditional
village also displays significant spatial heterogeneity in its biophysical and socio-
economic context. Moreover, the communities recognize the traditional agroforestry
system called the Kaliwu or Kalego system with the prevalent types of plants
commonly grown found to be perennials such as coconut, coffee, jackfruit, candle-
nut, bamboo, mango, rambutan, soursop, and others. The community is also familiar
with field farming (oma dana) usually conducted during the rainy season to grow
crops such as upland rice, sweet potatoes, corn, chilies, papaya, taro, rote corn/
sorghum, large pumpkin, and long beans. In a small part of the area below the hill or
part of the valley, the traditional people also recognize rice field farming (paba)
which is cultivated during the rainy season. These forms of agriculture and agrofor-
estry, therefore, characterize the land use in the West Sumba region and the
landscape of the traditional village of West Sumba (Njurumana and Prasetyo
2010; Amin et al. 2016).

The socio-institutional dimension can also be reflected through the participation
of the local community in nature conservation efforts. The traditional communities
around the Gunung Yawila Protected Forest, Southwest Sumba, work on the kaliwu
agricultural system. This is further supported by community initiative or participa-
tion known as lende ura which is a local concept of community participation with a
focus on all ecological components related to the function of forests as rain bridges.
According to them, the preserved forest brings continuous rain, thereby, enabling the
implementation of the kaliwu dryland mixed farming system. Meanwhile, the
utilization of forest, water, and land resources is regulated through a customary
agreement governed by rotu. This Rotu regulates the rights and obligations of each
individual and also provides sanctions for violations and the public awareness for its
compliance cannot be separated from the needs of the area which are presented as a
ritual for the marapu, marapu forest, and water sources (Njurumana and Prasetyo
2010).

The landscape character of the traditional village is also influenced by the
diversity of its vegetation us with some forest areas discovered to have customary
or sacred forests (kedawu erri). Moreover, communities on the Sumba island
generally use the selective cutting system to construct their traditional houses
through the application of kayu mayela (Artocarpus glaucus), kirru (Dyxoxylum
caulostachyum), kunjul, kapali, and linnu for the poles, kayu langgapa or kayu pahit
(Pierasma javanica) and kanunu (Drypetes ovalis) for battens, rotan (Calamus
javencis) for rope or fastening, and alang-alang (Imperata cylindrica) for the roof
cover. The tectonics of these traditional houses show the forest does not only have an
ecological meaning but also a spiritual meaning indicating the need to respect where
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Marapu lives. Therefore, every tectonic element starting from its source to the
placement needs to be handled carefully even through a ritual procession
(Takandjandji 2015; Amin et al. 2016; Aziz et al. 2018; Gunawan et al. 2018;
Dangga and Seran 2020).

The traditional communities in different tribes in Indonesia including the people
of Sumba also use plants for several activities other than food and this is evident in
their use for medicinal purposes, weaving crafts, and ritual ceremonies. The weaving
craft is, however, part of their megalithic culture as observed with the use of
hundreds of woven clothes to cover the bodies to be buried under a stone grave in
the prehistoric era. Meanwhile, the dyeing process in woven fabric (ikat) production
only uses plant materials grown in certain seasons and this is the reason it takes a
very long time. The rainy season is for tying threads and preparing dyes, while the
new coloring process starts in the dry season. It is important to note that the use of
these natural dyes makes Sumba’s woven products to be very distinctive and limited.
The colors usually used are only red, black, and blue with the red produced from the
root of mengkudu (Morinda citrifolia) mixed with loba leaves (Symplocos sp) as a
color binder, while Indigofera tinctoria is the main ingredient for blue and black
dyes. The additional plants usually applied in the process include the kawilu/
candlenut (Aleurites moluccana) for color enhancement and walakiri/dadap
(Erythrina sp) for fabric softener. Moreover, the plants used for medicinal purposes
are alang-alang (Imperata cylindrical), kerinyu (Chromolaena odorata), kesambi
(Schleichera oleosa), landep (Barleria prionitis), sirih (Piper bettle), and tempuk
wiyang (Emilia sonchifolia) (Takandjandji 2015; Amin et al. 2016; Samadara 2019;
Aziz et al. 2018; Dangga and Seran 2020).

3.7 Nyale and Pasola Tradition in West Sumba Traditional
Village

The people of West Sumba Traditional Village have an agrarian socio-cultural and
socio-economic background and also have a tradition of welcoming and celebrating
harvest based on the beliefs of the local community as observed in most agrarian
communities in the equatorial tropics. This is evident in the Nyale and Pasola
traditions, especially for the Kodi ethnic group, which represent the relationship
between cultural behavior and environmental settings. They are usually celebrated
like the traditional Marapu religious ceremony in the local religion of Sumba tribes
usually held annually between February and March in turns by four villages of Kodi,
Lamboya, Wonokaka, and Gaura. The purpose is to welcome the new year and
harvest in marapu belief with the place and time observed to be indicating the
implementation of the bioregion concept in their residences (Handini et al. 2016;
Lero 2018; Uma et al. 2018).

The Pasola is a tradition of dexterity games such as war which involves throwing
wooden javelins at each other and is usually celebrated by the Sumba tribes on the
island of Sumba, West Sumba, East Nusa Tenggara. Its uniqueness is in the spear-
throwing competition between two groups from the backs of horses that are running
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fast. The name Pasola comes from the word “Sola” which is a kind of wooden
javelin thrown at each other while riding horses and an affix “Pa”which emphasizes
the activity is a game. It is, however, important to note that Pasola is not just a game
due to the meaningful values it present to the people of Sumba such as the religious
value of marapu belief, brotherhood, and kinship over hostility. There are also the
heroism and sportsmanship values, socio-cultural values in the form of cooperation
to ensure successful annual ritual, and economic value indicated by the exchange of
goods and visitation during the ritual (Handini et al. 2016; Lero 2018; Uma et al.
2018).

The Pasola tradition cannot be separated from the Nyale tradition and this is
evident in the conduct of the Nyale traditional ceremony to show gratitude for the
gifts received based on the Marapu belief first before the Pasola. The tradition is
marked by the arrival of the harvest season and the abundance of sea worms (nyale)
on the beach. The determination to start the ritual is also very unique due to the need
to meet several conditions and the celebration of Pasola depends on the Nyale
received by the community. It is important to note that Nyale is usually observed
on the ocean waters, while Pasola is on a wide expanse of field. The two settings are
different but both hold very strong local geographical and ecological values and can
be used to form a thesis on the existence of a tradition strongly directed towards
maintaining the ecological values of the landscape. Moreover, the abundance of
Nyale (sea worms) and the existence of horses are unique biological resources in the
region with Nyale worms discovered to be a type of Filum annelida living in the
southern ocean waters of Lombok and Sumba islands. Meanwhile, the horses are
racehorses native to Sumba, Indonesia, and known as the sandalwood horse in
ecological terms. This means these components are also ecological resources in
the Marapu Village of West Sumba. It is, however, also possible to determine the
territorial dimensions and properties of the bioregion concept of the Nyale-Pasola
tradition as observed for the traditional farming system (Uma et al. 2018; Lero
2018).

3.8 Conclusions

The diversity of the Archipelago Cultural Landscape requires a flexible and adaptive
development framework based on the unique local characteristics of a particular
region. It is, therefore, possible to use the bioregion concept as an approach to
overcome these problems by finding a balance between the human needs for
livelihoods and the potential of natural resources in their area. This balance is,
however, determined based on ecological, economic, and social criteria and this
shows the bioregion concept is in line with the values and spirit of conservation to
ensure the future sustainability of the Archipelago Cultural Landscape.

The relationship between the cultural landscape phenomena in the traditional
villages of West Sumba-East Nusa Tenggara and Wallacea Region as a bioregion
was used to explain the integrated and comprehensive working mechanism of the
bioregion concept. The findings showed the potential of the bioregion concept to
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become a framework for research and policy design in developing the Archipelago
Cultural Landscape due to its role in the territorial context affecting spatial policies.
This further indicates its ability to integrate (i) territorial and (ii) socio-institutional
dimensions.

These dimensions were able to explain the strong connection between the local
wisdom of the traditional village of West Sumba as a form of the archipelago cultural
landscape and the Wallacea region as a bioregion context. Moreover, the traditional
villages in West Sumba, West Nusa Tenggara, and Wallacea region with their
ecosystem characteristics were used to discuss the regional context of the cultural
landscape entities associated with territories, places, natural environments, and time
cycles.
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The Importance of Biocultural Landscape
Concept in Managing Protected Area:
A Case of Tasek Bera, Pahang State,
Malaysian Peninsular
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Abstract

Protected area has been recognized as part of conservation strategies managed by
various agencies either at the state, national level, and non-governmental
organizations. Generally, the concept of protected areas is not only focused on
conservation and protection of biological diversity, but also involves marine
ecosystems, historic sites, and unique cultures. Protected areas are crucial for
the well-being of forest communities. Pristine lands help conserve traditional
customs which often take place in the heart of the forests while meeting the vital
needs of the communities. Protected areas play a vital role to ensure the
sustainability of the area. Meanwhile, the concept of biocultural landscape focus-
ing on the relationship between humankind and nature, and natural and cultural
landscapes has often been given less priority in managing protected areas. Thus,
this chapter highlights the importance of biocultural landscape values and
characteristics in protected areas management. Being one of the protected areas,
Tasek Bera RAMSAR Site located in Pahang State of Malaysian peninsular has
been selected to explore the importance of biocultural landscape concept to the
management and sustainability of the protected area.
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4.1 Introduction

Protected areas (PAs) are part of the foundation for global conservation administered
and managed by various national, state, non-governmental organizations (NGOs),
and possibly individuals in the case of private protected areas. They are the basis of
almost all nationalities and international conservation strategies, set aside to be
maintained serves as a natural ecosystem, acting as a shelter for the species and
sustaining ecological processes which most strictly managed (Dudley et al. 2013;
Macgregor and van Dijk 2014). The concept of protected area generally not
restricted to the conservation and protection of flora and fauna but also involves
marine areas, sites historic and culture which has characteristics that unique to
certain community (Lockwood 2010; Lockwood et al. 2008).

Malaysia is quite fortunate to have diversity of flora and fauna in which makes it a
unique country not only known as one of the world’s biological mega-rich countries
but with flora and fauna only available in certain areas. The country’s tropical forests
are estimated to contain 15,000 vascular plants (MNRE 2016). Fauna diversity
includes 307 known species of mammals, 30 of which are endemic to Malaysia,
785 species of birds, 242 species of amphibians, and 567 species of reptiles, as well
as 2068 species of freshwater and marine fishes (MNRE 2016). The possibility of
more information stored in the tropical forest in this country is still unknown and of
course, this should be explored. It is biodiversity richness that constitutes an
extraordinary natural landscape that maintains our natural environment and the
life-support systems that give us food, water, and numerous economic benefits.
We depend on it for our very existence. Thus, the establishment of protected areas
has been introduced to safeguarding our biodiversity (IUCN 2008). Meanwhile,
conservation and sustainable development are two prominent words in the world
today. The former has years of evolvement from fortress conservation to neoliberal
conservation (Brown 2002), while the latter promotes the idea of sustainability in a
global world. The link between conservation and sustainable development is notable
enough in PAs management. In these natural areas, interactions occur among several
factors: local communities, protected area managers, NGOs, politicians, and private
ecotourism operators.

Malaysia is a megadiverse country, and it has ratified the Convention on
Biological Diversity (CBD) in 1994. Since then, Malaysia has been promoting
biodiversity conservation as an integral part of sustainable development which
later became the policy theme for the Seventh and Eighth Malaysia Plans in
1996–2000 and 2001–2005, respectively. Within that period, a national policy on
biodiversity conservation has also been adopted. Malaysia advocates a development
path that emphasizes conservation while maintaining economic development.
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Despite advocating such a development strategy, the challenges ahead for conserv-
ing and protecting the total biodiversity through the establishment of PAs remain
serious. However, Malaysia, like any other countries, is also experiencing challenges
in managing its biological diversity. In the process of the country pursuing to
become a developed high-income nation, it also provides challenges including
threats to its biodiversity. Other pressures that threaten Malaysia’s biodiversity
include habitat fragmentation, invasive alien species, pollution, poaching, increasing
competition for land as well as climate change (GBO 2020). Furthermore, there is a
general lack of awareness on the importance of biodiversity throughout the country
as well as significant knowledge gaps. Undoubtedly, economic growth is essential
for the well-being of the community. However, it also puts on the pressure to the
flora and fauna. Most of the plants and wild animals are at risk. No doubt, conserva-
tion efforts through protected areas are important for the protection of biological
diversity. Biological diversity or commonly known as biodiversity is important for
environmental and economic resources which support the natural system and
improve human welfare. While biodiversity is important to the country, the existence
of the local community (i.e. neighbours) to the protected areas also cannot be denied.

Conversely, issues on biodiversity conservation have become one of the prime
issues in managing natural landscape. The importance attached to the biodiversity
has changed the whole scenario of the natural resource’s values and their develop-
ment potential. The ever-increasing pressure for biodiversity conservation has
influenced the way we managed our natural resources. The need to reduce defores-
tation and forest degradation and to protect, conserve, and ensure the sustainable use
of genetic resources remained a widespread concern requiring actions. Therefore, if
we do not manage these challenges carefully and through a good strategy, our natural
environment, life-support system, and economic stability will be affected (MNRE
2016).

Thus, the management of a protected area should not only focus on the conserva-
tion of biological diversity but also need to strengthen it management by considering
the importance of biocultural landscape of the area. Indirectly, this will help the
sustainability of management in the protected areas. Hence, this chapter will elabo-
rate on the importance of the biocultural landscape concept in protected areas
management. In this regard, Tasek Bera RAMSAR Site, one of the protected area
located in Pahang state of Malaysian peninsular has been selected as a case study.

4.2 Tasek Bera RAMSAR Site

Tasek Bera (Bera Lake) is the largest freshwater lake, approximately about 25 km
from north to south in the middle of Malaysian peninsular in the state of Pahang
(Fig. 4.1). The main habitats are open water, reed/sedge swamps, and lowland
forests. The uniqueness of it stems from the fact that the lake drains northwards
through Bera river which then goes into the longest river in Malaysian peninsular,
Pahang river.

4 The Importance of Biocultural Landscape Concept in Managing Protected. . . 53



The PA of Tasek Bera is an area of 31,255 and 6800 ha of these is wetlands
(DWNP 2013). This area was a dense forest 40 years ago, which can only be
accessed from outside with great difficulties. Based on its biological diversity and
value of ecological and socio-economic potential (Table 4.1), Tasek Bera was
designated as the country’s first wetland of international importance, or RAMSAR
site in 1994. Subsequently, a Management Plan (MP) was established with the main
goal to promote ecological conservation and sustainable use of natural resources. In
addition, Tasek Bera was gazetted as Permanent Forest Reserve on 30th August
2007 under the National Forestry Act 1984. The forest surrounding the lake is home
to Semelai people, one of ‘orang asli’ tribe in Malaysian peninsular (Fig. 4.2).

4.3 ‘Orang Asli’ Semelai

In Malaysian peninsular indigenous people are known as ‘orang Asli’which literally
means ‘original people’. The Semelai are indigenous people from Malay ethnic
group (Proto Malay). The distribution of Semelai community can be found in central
Pahang such as in Tasek Bera, Sg. Bera, Sungai Teriang, Paya Besar, and Paya
Badak as well as at the Pahang border leading to state of Negeri Sembilan such as
Sg. Serting, Sg. Lui, and Ulu Muar. The Semelai have been present at Tasek Bera for
at least 600 years (Kangayatkarasu 2003) and during the insurgency period, they
were resettled at Pos Iskandar. According to Elagupillay et al. (2008), the Semelais
consider Tasek Bera as their sacred home. They are still dependent on it for their

Fig. 4.1 The location of Tasek Bera RAMSAR Site in Malaysian peninsular (Source: WIAP 1999)
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Table 4.1 The characteristics of Tasek Bera RAMSAR site

Characteristics Contents

Hydrological functions • Purification of water

Carbon sink • Flood control and flow regulation

• Organic matter stored in the form of peat

• Alteration of the ecosystem will result in the release
of carbon dioxide, thus increasing the temperature

Importance for biological
diversity

• 374 plant species

• 94 fish species

• 230 bird species

• 68 mammal species

Occurrence of endangered species • Asian elephant

• Malayan tiger

• Tapir

• Asian Arowana

Occurrence of endemic species • Cryptocoryne purpurea (an aquatic plant)

Semelai’s community • Livelihood
• Culture

Potential for recreation and
tourism

• High level of biodiversity offers a range of activities for
ecotourism

Potential for nature education • Nature-based surrounding suitable for awareness
programmes

Source: WIAP (1999)

Fig. 4.2 Tasek Bera is surrounded by various types of forests which is home to ‘orang asli’
Semelai (photo by Z Hashim)
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livelihood and cultural purposes despite the shift towards growing crop plantations
due to exposure to mainstream conditions (Kangayatkarasu 2003). There are report-
edly more than 3373 of the Semelai population at Tasek Bera (JKOA 2021).

The largest community of Semelai people in Tasek Bera is found at Pos Iskandar
which consists of five main villages, namely Kampung Putat, Kampung Baapak,
Kampung Gau, Kampung Jelawat, and Kampung Lengut or Kuin. Most of the
Semelai lived along the banks and also deep in the forest surrounding the Tasek
Bera. The Semelai people today live in a wooden thatch hut located in the villages.
They are heavily dependent on the natural resources existed in the lake and its
surround to farm, hunt, and collect forest products. As a native community in the
area, they have a strong relationship with the land and freshwater lake as well as the
vegetation surrounding it. The belief of the Semelai people that each hole of depth in
the lake has a guardian has resulted in the lake and their land being preserved.
Although they are still swidden practitioners, the Semelai conducted several eco-
tourism activities to increase their socio-economic status. It is not surprising that the
Semelai community gives names to each depth of the lake with the name of god as
the owner. They strongly believe that each has its own guardian, among these are
jrolor (big hand of the lake), solok (small hand), padar (swamp), and ranoq (swamp
forest) (Azima et al. 2015). This clearly indicates the culture and survival spirit of
Semelais is dependent on the existence of the lake itself.

They earn a living by tapping rubber from the six hectares of land sponsored by
the government. Some of them work in palm oil plantations that dominate the
surrounding of Pos Iskandar. Many of them are also wage earners who are employed
in the nearby rural towns like Bahau, Triang, or Serting in Pahang. The natural
environment is the source of their food, crafts, medicine, construction materials,
recreation, cultural heritage, history, and identity. Significant anthropological
research on the Semelai people was conducted by Hood Salleh (1978) and Gianno
(1990). While economic studies of the utilization of wetland and forest products
were carried out at Tasek Bera by Mohd Shahwahid (1997). This clearly indicates
that their long-established heritage and culture had adapted to the forest environ-
ment. In other words, Tasek Bera undoubtedly represents features of biocultural
landscape. The dependency of the local community particularly the Semelai to Tasek
Bera is very high and they also have traditional methods, in the management of its
resources.

4.4 The Biocultural Landscape Concept in Protected Area
Management

The concept of biocultural landscape is centred on the relationship between human-
ity and nature, and natural and cultural landscapes (Hong et al. 2014). Biocultural
landscape can be defined as the characteristics of a space that acts as a buffer so that
biocultural diversity may be developed in a sustainable manner, ecological knowl-
edge utilizing diversity and dynamic of the space mechanism to maintain the
landscape development process, and an ecosystem which has an influence on the
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space (Hong 2007). The concept of biocultural landscape is an approach to heritage
conservation closely related to biological diversity as well as cultural heritage
inherited by the indigenous and local communities in a landscape area. In other
words, biocultural landscape is an interaction of natural and human system
coexisted. It is an essential look at a broader perspective rather than focusing on
biodiversity without considering the importance of cultural diversity. Whereby
environment has a close relationship with humankind and their culture. According
to Hong (2014), biocultural diversity is important to conserve environment and
human well-being. It is undeniable human depending on nature and cannot exist
without utilizing natural resources.

Most of the studies usually have been restricted to studying traditional ecological
knowledge of indigenous groups and their roles in nature conservation in developing
countries particularly in Latin America, Asia, and South Africa (Pretty et al. 2009).
In reference to the conservation approach through protected areas, it is often focused
on the management of biological diversity which emphasizes on protection of
species, habitats, and ecosystems. However, human involvement should also be
emphasized to provide knowledge and environmental issues related to biodiversity
loss. In this context, there is a close relationship between the existence of biological
diversity, cultural values, and the dependency of human well-being or better known
as the concept of biocultural landscape to ensure conservation management achieves
its goals and in turn, ensures the sustainability of natural resource management in
Malaysia particularly. Many researchers have indicated the importance of mutual
interactions between biodiversity, nature, culture, and heritage (e.g. Agnoletti 2006,
2007; Agnoletti and Rotherham 2015). According to Hong (2007), there is signifi-
cant interaction between nature and human creates culture through distribution of
biological organisms and human’s utilization. At the same time, ecosystems and
habitats will suffer from destruction due to excessive human intervention through
development and uncontrolled use of natural resources.

The direct relationships of those elements will certainly enhance the effectiveness
of the management of protected area in this country. If the human intervention is not
being monitored and managed properly it will affect our biodiversity resources.
Therefore, it is necessary for stakeholders to come together beyond the existing
concept of biodiversity. Diversity of landscape that had created biological and
cultural diversity, however, is influencing both human tradition and life. However,
one of the prevalent issues in the field of protected area management would be the
relationship between protected area and its neighbours. This sweet–bitter relation-
ship is loaded with protected area management theories and principles adopted by
most management agencies mixed with values and norms of local community who
often reside within or in close proximate to the protected areas (Daim 2015). The
relationship between protected areas and its neighbours is often considered as a
conflict rather than a good synergy. The mutual need of human and nature on the
same landscape has changed over the years through development, technologies,
knowledge, and socio-economic of the community.
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4.5 The Importance of Biocultural Landscape Concept
in the Management of Tasek Bera RAMSAR Site

In 2001, Tasik Bera RAMSAR Site Management Unit has been established respon-
sible for managing Tasek Bera. This management unit is a collaboration between
various agencies such as Department of Wildlife and National Park (DWNP)
together with other agencies such as Department of Forestry, Department of Fishery,
Department of Environment, and Department of Orang Asli Development (JKOA).
Collaboration among various agencies is a good management approach. However,
due to the different’s views by the respective agencies in terms of task and enforce-
ment functions cause the area to be poorly managed. Apart from that, Tasek Bera
also facing large scale agricultural activities especially oil palm and other human
encroachment. The expansion of oil palm plantations indirectly affected the Semelai
people, jeopardizing the original resources of the wetland area and insufficiently
provides the tribe. Waste disposal and chemicals from agriculture activities wors-
ened the situation and affected the surrounding population. The destruction of the
Tasek Bera has also been reported by Chong (2007), concerning the deterioration of
water quality and quantity.

Thus, it is vital to all the stakeholders in Tasek Bera to plan and implement
sustainable and conservation management practices. Indeed, this is in line with what
has been suggested in the concept of biocultural landscape which taking into account
the importance of heritage, culture, and interaction of human with the biological
diversity of the areas (Agnoletti and Rotherham 2015). The understanding of
biocultural landscape among the stakeholders is essential to ensure the efficiency
of management of this wetland area. There are two methods of management
practiced by responsible parties, namely with an active and passive community
participation approach. It is aimed at establishing a healthy management condition
to manage a protected area. The co-management concept is often used and adapted
within the management of protected areas around the world. According to Local
Government New Zealand (2007), co-management can be defined as decision-
making processes where more than one party is involved in the process. This is
where adaptation of the importance of biocultural landscape can be applied where
locals are allowed to preserve their heritage conservation related to biological
diversity as well as cultural heritage inherited by the indigenous and local
communities in a landscape area.

Considering the Semelai is the main stakeholders hence the management needs to
involve them in any consultations, cooperation, and communication. According to
Haidar (2014), the co-management practice has been adopted through various
activities and programmes especially with the Semelai where they participate as
part of committee members. The management of Tasek Bera is often considered the
views and opinions of the Semelai as important to improve the management of the
area. The management and Semelai have participated in communal work
programmes and the management has identified some of the additional activities
such as ecotourism and aquaculture training programmes for the Semelais to
improve their livelihood. However, the extent of the Semelais involvement in the
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management decision-making remains to be seen. Community conservation, cur-
rently touted as a possible solution to the evils and ills of conventional modes of
nature preservation, is being formalized in ways that threaten biocultural diversity.
Having managed their forests communally according to customary practices for
generations, the community has a rich and deep cultural and ecological knowledge.

4.6 Discussion and Conclusion

Indeed, it is clearly stated, as a wetland and protected area Tasek Bera is not only
referring to the biological diversity alone but also includes the heritage and cultural
values that exist in a landscape area required to be conserved and protected. In the
case of Tasek Bera, the wetland is a home for abundance of biodiversity. While
ecosystems do not only consist of physical attributes but they are also subjected to
and influenced by cultural perceptions and values (Verschuuren et al. 2010). By
looking at the characteristics of Tasek Bera, the Semelai community has a very close
relationship with the natural environment and their cultural and heritage elements
need to be considered in conserving the area. According to Agnoletti and Rotherham
(2015), historical rural landscapes are often related to traditional practices and
provide important for understanding biocultural diversity. It is true that in some
cultures, the spiritual values of certain sites and species may be important enough for
local people to conserve and protect the ecosystems that contain them (Verschuuren
et al. 2010).

The lake and the nature surrounding the area have a spiritual significance which
led to the culture and heritage of the Semelai. According to Dudley (2008), sacred
sites and species are increasingly known for their significant contribution to biodi-
versity values. In the context of protected area management, sacred sites and heritage
with the historical and cultural value of the local community play a vital role in
understanding the interaction of humankind and nature (Dudley and Stolton 2008).
On many occasions, such cultural perceptions have proved to be invaluable in
building approaches to sustainable management. Thus, information on biocultural
landscape also plays a vital role in developing protected area management
categories. Significantly, all the protected area management categories (Ia, 1b, II,
III, IV, V, and VI) not only focus on the primary objectives, distinguishing features
but also the important role of its landscape or seascape elements (IUCN 2008).

Based on the classification of protected area management category, Tasek Bera
RAMSAR Site has been classified as Category V (DWNP-DANCED 1996). Nota-
bly, this category is defined as a protected area where the interaction of people and
nature over time has produced an area of distinct character with significant ecologi-
cal, biological, cultural, and scenic value. Conversely, safeguarding the integrity of
this interaction is vital to protecting and sustaining the area and its associated nature
conservation and other values (Dudley 2008). Thus, there is an opportunity for the
authorities to cooperate with local communities to develop a community-based
conservation practice in this area. There is a close relationship between protected
areas, the local community, and the natural setting. Some of the flora and fauna are
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sources of food and cultural importance to the Semelai. Upon the establishment of
Tasek Bera as a RAMSAR site, most of the Semelai face an issue that led to conflict
with the management of Tasek Bera (Haidar 2014).

It is highly hoped that the active participation of the Semelai in decision-making
can be improved in the future by the existing management. Active participation can
contribute to effective stakeholder management, biodiversity, and heritage conser-
vation. Indigenous peoples (‘orang asli’ in Malaysia) and local communities manage
over half of the world landscapes (Franco 2021). Although there is an initiative to
include the indigenous in the management and programme organized by the respec-
tive authorities in managing the protected areas; however, their involvement is still
considered at a low level. It is very important to integrate all the information on
biocultural landscape elements which will strengthen overall biodiversity conserva-
tion and also the sustainability of the protected area.
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Bridge and Islandness: The Case
of Suramadu Bridge in Indonesia 5
Sun-Kee Hong, Luchman Hakim, and Argus Faqot

Abstract

The natural resources, the nature of an island’s ecosystem, and the minds of the
islanders who live there determine an island’s identity. It is thought that the views
and perspectives of people on the land, people who look at the island as an object,
determine the islandness of a specific island as well. Natural phenomena, includ-
ing the physical, geographical, and ecological characteristics of the island, which
have been associated with the biological culture of the islanders for a long time,
also determine its islandness. However, old island traditions, perceptions and
identities are changing due to a number of recent developments. The existence of
bridges connecting islands to other islands and islands to the mainland signifi-
cantly changes an island’s identity. Products such as vegetables and fruits
harvested from the islands can be quickly delivered to the mainland, while people
can travel to and from the island in their vehicles at any time. They no longer have
to worry about ferries being delayed or cancelled due to bad weather. Conversely,
a number of studies have shown that there have been negative impacts since the
construction of bridges connecting the mainland to islands. Pulau Madura in
Indonesia is a large island with a population of more than 3 million people. It was
connected to Surabaya, Indonesia’s second largest city, by a bridge in 2009. This
chapter briefly introduces the results of a survey on the changes in perception and
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opinions of Pulau Madura residents on their connection to the mainland with the
construction of the Suramadu Bridge. In terms of economic activity, most of the
natives of Pulau Madura gave a positive assessment. Some gave negative feed-
back because of the increased motorcycle traffic accidents and the change in
identity that Madura youths are undergoing due to the influx of western culture
from metropolitan Surabaya. Surabayan citizens, however, were not very inter-
ested in the bridge. According to them, there are few interesting places to see on
Pulau Madura, which means there are not many tourist destinations. In their
opinion, it is necessary to develop some tourist destinations on the island to make
it more attractive.

Keywords

Archipelago · Biocultural diversity · Indonesia · islandness · mind · Pulau
Madura · Suramudu Bridge · Traditional knowledge

5.1 Islandness as an Indicator of Biocultural Diversity

There are expressions such as “good-natured” and “good-hearted,” which show that
personality comes from the heart. Nature is a natural heart (the so-called mind) and is
construed as the true and unchanging essence of mind. A number of clans, from
those who arrived on islands many centuries ago to those who settled there more
recently, form various villages and live together on both large and small inhabited
islands. In most cases, the clans who settled on the island first form mainstream
island society. In general, those who arrived later set up their base in other (uninhab-
ited) places. In other words, there are clan-specific areas on islands. These areas are
characterized by the history of settlement and the nature of the minds of the
inhabitants. If the early arrivals were amenable, they would live together with the
next arrivals as neighbors. We have not yet seen an island with only one surname. If
there are any, it would be a very interesting topic for research on islandness (Hatfield
and Hong 2019). Some people say that the island is closed, while others contend that
it is open because it is open to the sea. Closedness and openness are two-sided
characteristics of the island, and two-sidedness itself is islandness. The island is both
closed and open because of its unique geographical characteristics. In particular,
such islandness is differentiated by what surrounds the island (Conkling 2007).

The criteria for defining islands, such as large and small islands, islands adjacent
to land, islands within an archipelago, vary greatly depending on the island, sea, and
geopolitical role (Hong et al. 2014b). However, directly or indirectly, the minds of
islanders affect islandness itself. In other words, islandness is closely related to the
identity and sociality of the people who first set foot on the island. As the saying “the
heart of the village” goes, each island has a different heart and emotion. Just as each
person has different genes, island-like features, that is, the characteristics of
islandness are well-established and differentiated depending on the combination of
people that make up an island’s society (Hong et al. 2014a, 2018).
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Islandness is sometimes decided consciously by the people living on the island. In
other words, they use the island to express their nature as they perceive it in their
minds. The description of an island, mainly expressed in creative works such as
novels or poems, also plays a role in anchoring its specific islandness. For instance, a
writer can describe the innermost sanctum of an island as if he or she had lived there
for a long time, even though this was not the case. So, if you were to say “You’ve
never lived on this island!,” there would be many writers who could not deny it.

It would not be correct to see the closedness and openness of the island separately
from a dichotomous perspective. Islandness is not simply determined by geographi-
cal features or spatial accessibility, but also by the nature of the residents on the
island. Islanders are not unsociable because the island is closed, and islanders are not
open-hearted because the island is open. The island is multifaceted in nature and
color. You can say that it is like a kaleidoscope. The minds of the islanders then serve
as an enzyme for ripening this multifaceted islandness. When you visit and tour
various islands around the world, you feel that each island has a different color.
Although some islands are adjacent to each other in terms of distance, they often
have different cultures and customs. Through the construction of a bridge connecting
the island to the island and the island to the city, an island’s unique biocultural
diversity will change and urbanization will proceed. The construction of bridges
between Japan’s Seto Inland Sea, Korea’s many islands in the archipelago, and
Indonesia’s Surabaya-Madura Island promotes social, economic, and cultural
change (Effendi and Hendarto 2014; Hong 2011, 2015; Hong and Nakagoshi
2017; Izzah et al. 2021). The region will become a daily life zone (a living space
of a day) through bridges that connect adjacent islands, and the islands to the
mainland. Despite this, an island remains an island. Each island contains a mix of
the resident clans’ various cultures, including those of the initial ancestral clans and
their villages. Over such a long time, the genetic mix of an island’s society forms its
islandness. We wonder if these island-specific features, that is, the islandness, will
disappear due to bridge projects.

5.2 Bioculture: Ecological Knowledge and Information
Between One Island and Another Island

Recently, islands have been experiencing changes in their marine environment due
to the climate crisis, social changes resulting from aging and depopulation, and
cultural changes caused by increased accessibility (Hong and Nakagoshi 2017).
Islands around the world, including in Indonesia, are undergoing changes in identity
due to internal and external pressures. The scope of these changes is amplified by
accessibility and tourism policies which are advanced by mainland-to-island and
island-to-island bridges, seawalls, and airports. Nevertheless, some islands have
their own features that are not affected by internal and external pressures and
which have a different sensitivity to the speed and frequency of change. Planning
and implementing island policies should focus on the uniqueness and identity of
each island. What an island needs to have is its identity as well as its physical
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properties. What is essential for designating and assessing the identity of an island is
its islandness.

Knowledge is a unique cultural gene of an era and is passed down through the
generations (Maffi and Woodley 2010; Lee 2020). Knowledge includes traditional
cognitive systems that humans have adapted to use limited resources in a barren
natural environment and such knowledge is passed on to future generations as a tool
for future survival.

Harvesting and fishing, the typical activities for living in coastal and insular areas,
contain traditional knowledge of ecological and cultural value (Hong 2010, 2011,
2015). Simple tools, harvesting and fishing techniques, social institutions, and
indigenous knowledge have proved to be highly efficient survival resources that
have maintained an ecological balance through minimal human intervention in
natural processes. Given this fact, people and cultures must be included in the entire
ecosystem (e.g., academia uses the terms “landscape” or “seascape” as the expanded
meaning, rather than the ecosystem). An ecosystem approach to the entire system is
required in order to identify the knowledge system of an insular area (Hong and
Pungetti 2012). Moreover, inheriting these cultural factors in a creative manner,
preparing for modern living and future environmental problems, and finding ways to
harmoniously satisfy ecological conservation, economic needs, and cultural diver-
sity are ways of transmitting and preserving island knowledge.

Traditional knowledge develops into future knowledge. Currently, international
science and technology related to fisheries and aquaculture have reached a level that
can save special ecosystems of local communities and be used in an eco-friendly and
ecological way. Human, social and cultural conditions are established to activate
traditional cultural elements, or to motivate island residents’ autonomous
organizations, government and non-governmental organizations, and to invigorate
ecological fisheries and aquaculture. However, they were not manifested because of
the modern cultural and economic drivers that lead actions and intentions toward the
exploitation of resources. In that sense, it is time for fishermen and fishing
communities to become more aware of the conservation of the marine ecosystem.

Food is an intellectual heritage created by the traditional knowledge of island
residents, using the biological resources of the seascape and islands. Food
ingredients obtained from the seascape and tidal flats, including fish, shellfish,
seaweed, and salt, are sources of nutrients such as proteins, vitamins, and minerals
that are essential to human survival. The possibility of eco-friendly and ecological
development depends on how an economic system, in which such resources are
acquired, distributed and consumed, is organized. Since ancient times, the archipel-
ago has shown very remarkable fish diversity as it has many islands, a variety of
topography, seawater flow channels, and geological foundations containing nutrients
such as what is found in mudflats. In particular, in these areas where mudflats have
developed, people have continued not only deep-sea fishing activities but also
various activities in the tidal flats (Hong et al. 2014b). As we have previously
suggested, we think it would be good to use the term “Mudflatter” to refer to them
as there are native words such as mariner and islander (Fig. 5.1).
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Identifying the boundary of the sea, the topography and geography of the island
and its biological resources is very important knowledge for island life (Conkling
2007). The peninsula is a passage for goods to the sea, and the island is a stepping
stone reaching from the peninsula to the sea. As such, islands and peninsulas have
been used as important corridors for goods and human communication and
exchange. Salt, together with fish and seaweed, are the main products of an archi-
pelago. Salt produced in the small islands of Indonesia is sun-dried salt, a product
produced by seawater, mudflat soil, and solar heat, based on a production system that
relies almost entirely on natural processes. Making salt is also a rice farming method.
As the salt ripens, the rice becomes ripe. “Mudflatters” are masters of traditional
ecological knowledge who collect seafood, produce salt, and grow rice from
mudflats. They are able to read nature laterally.

5.3 Changes in Islandness of Pulau Madura

Pulau Madura is a large island off the northeastern coast of Java Island, Indonesia. It
has an area of 5025 km2 and a population of 3,720,000 as of 2014, making it one of
the most populous islands in Indonesia. This island can be reached by means of a
land-to-island bridge constructed an hour away from Surabaya, Indonesia’s second
largest city. Construction on the Suramadu Bridge, named after Surabaya and the

Fig. 5.1 A fishing village in Madura Island (Pulau Madura) where anchovies are dried. The
seascape and tidal flats at low tide are very similar to those of Japan, China, and Korea (Photo by
SK Hong)
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Madura Strait, started in 2003 with capital from China and it was completed in 2009
(Fig. 5.2). The length of the bridge is about 5438 m. The people of Pulau Madura are
mostly Madurese (“Orang Madura” in Indonesian). Historically, Pulau Madura was
a colony of the Javanese but the Madurese are very independent and have been able
to maintain their livelihood. They are found not only in Indonesia but throughout the
world (Whitten et al. 1996; Wekke et al. 2019). It is said that if one Madurese person
moves somewhere to live, they will gradually increase in numbers and occupy the
area in about 30–40 years.

The authors visited Pulau Madura and Surabaya city to conduct interviews with
residents in January 2019. We wanted to survey the changes in residents’
perceptions before and after the construction of the Suramadu Bridge. We visited
and surveyed four major cities (Bangkalan, Sampang, Pamekasan, and Sumenep)
according to distance from the bridge as shown in Fig. 5.3. In Surabaya City, we
conducted our survey on residents of coastal villages near the bridge. The survey
included questions about the changes before and after the construction of the bridge,
the positives and negatives of the Suramadu Bridge, personal interests, and the
bridge’s relevance to industry. For reference, questions were given about major
products in Pulau Madura in order to look into the possibility of developing an
industry in relation with Surabaya City afterwards (Table 5.1).

Indonesia is divided into Sumatra, Java, Kalimantan, and the Lesser Sunda
Islands. The biodiversity of these areas is different because their soil and vegetation
vary depending on their geographical features. While Java has rich soil fertility,
Pulau Madura is a limestone area and has soil with low fertility and thus has low crop
productivity. Natural vegetation has adapted to dry environments, including teak
(Tectona grandis) and numerous species of bamboo (Whitten et al. 1996; Kosim
2012). The Madurese have been left with only the toughest vegetation that can
survive in the harsh island environment. In the past, access to Java and other

Fig. 5.2 Suramadu Bridge viewed from a fishing village in Surabaya City (Photo by SK Hong)
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surrounding islands was by traditional boats and ferries from two main ports, Kamal
in Bangkalan and Kalianget in Sumenep.

In 2003, the central government started to build the Suramadu Bridge to connect
Surabaya and Madura. The objective was to stimulate development in Madura. The
bridge was completed and opened in 2009. Once Pulau Madura was connected to
Surabaya by bridge, a substantial chunk of the island’s population migrated to Java.
Nevertheless, the island is not depopulated because of the Madurese traditional
customs of early marriage and fecundity. They usually marry between the age of
14 and 17 and have four or five children. However, according to the residents here, a
lot of outsiders are expected to come in due to the bridge. It is believed that the
unique and strong identity of the Madurese will gradually change.

The major industries of Pulau Madura include fishing and production of salt,
corn, and other agricultural crops (Izzah et al. 2021). Salt farms produce salt during
the dry season from June to September, and the rest of the time they are used as a
shrimp aquaculture farms. Agriculture is mainly field farming. It is said that the soil
of Pulau Madura has been barren since ancient times and corn is the only food crop
that grows. This tradition continues nowadays. The Madurese plant corn in the rainy
season and tobacco in the dry season to earn their income. The residents in Pulau
Madura make the most of the seasons through inherited traditional knowledge about

Fig. 5.3 The surveyed locations and investigator numbers in Pulau Madura and Surabaya City,
Indonesia

Table 5.1 Questionnaire to survey the changes in the residents’ perceptions before and after the
construction of the Suramadu Bridge
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agriculture and fishing. Tobacco is another important agricultural product. Recent
studies confirm that tobacco, with its high economic value, is one of the islanders’
favorite crops. The center for tobacco cultivation was in Pamekasan Regency,
followed by Sumenep and Sampang (Hasan and Darwanto 2013). Madura is consid-
ered one of the potential areas for high quality tobacco production. In line with issues
of agricultural development, the intensive cultivation of tobacco recently gained
serious attention. Compared to corn, tobacco provides more income which improves
the socio-economic status of farmers. Numerous cultivars of tobacco were
introduced to Madura Island as a strategy to improve tobacco production (Suwarso
et al. 2020). Mangrove forests are well developed around the salt farms, and the
Madurese catch, process, and send crabs that live there to Java. In this way, the
residents of Madura are also interested in processed foods using salt and fish.

Bangkalan, a major city on Pulau Madura, was occupied by the Dutch East India
Company in the seventeenth century, which led Chinese merchants to settle there.
Dutch and Chinese-style buildings of the time stand in a continuous row on the
island. They are falling into ruin through lack of management. We think that the
existence of these buildings from various eras would be enough to make Bangkalan
an island city worth listing as a UNESCOWorld Heritage Site. It was a thriving trade
port in the past and there are many buildings with different architectural styles and
various religious facilities that remain. There are various shrines dedicated to Mazu,
a Chinese sea goddess, Catholic churches, Islamic mosques, and Buddhist temples.
We think this place was a melting pot of diverse cultures. On our visit to fishing
villages near the coast of Pulau Madura, we looked at the fish the residents had just
caught and interviewed them about the impact of the land-to-island bridge.

Most residents are positive about the bridge, but it is a natural outcome that the
economy and culture of Pulau Madura are changing internally. Some results showed
that the culture of the Madurese, who by nature are clearly able to maintain their
livelihood, will remain unchanged. However, they will become more united due to
the construction of the bridge.

Residents of the Bangkalan region, close to the Suramadu Bridge, gave positive
evaluations of the bridge as the connection to the mainland led to more active trade
activities, increased tourism, and higher income for local residents (Table 5.2).
However, they revealed the negative impact that the increase in the number of
vehicles has had, leading to an increase in car accidents in the city and a rise in air
pollution. Residents of the Sampang region in Pulau Madura were also relatively
positive. They said that transportation has become easier with the bridge and positive
perceptions of Pulau Madura have increased. Above all, it was noted that the
efficiency of trade has increased due to the faster transportation speed on the bridge
than on a ship resulting in cost savings. Conversely, there was a worry that the
western culture of the metropolitan city, Surabaya, could disrupt the traditional
culture of Pulau Madura, confirming that the residents of the island also thought
critically about the island’s identity. The Pamekasan and Sumenep regions of Pulau
Madura, the most remote regions from the Suramadu Bridge, revealed a positive
attitude to the increased trading activities and Muslim tourists, while they saw the
moral change in the younger generation due to urbanization as a threatening factor
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compared to other regions. In general, the bridge was evaluated positively in terms of
revitalizing the island economy and improving island awareness but concerns were
expressed about changes in morality, identity, and traditional culture resulting from
the influx of Western culture from the metropolitan city, Surabaya.

We interviewed islanders about the effects that came about after the construction
of the bridge and would like to discuss one case (Fig. 5.4). Before the construction of
the bridge, one resident reported receiving IDR30,000 a day (about 2.5 USD) as a
porter at a pier, but after construction he said he opened a store and earned
IDR200,000 (about 18 USD) a day during the peak season. Now, many islanders
have opened illegal shops around the bridge to sell products to tourists.

The surroundings will be tidied up soon, but the construction of the bridge has
given the Madura islanders a huge profitable opportunity for the time being.
Indonesia, which has enormous resources such as oil and timber has a very serious
problem of wealth imbalance due to the corruption and illegal activities of public
officials. With the construction of the bridge, a tremendous new town and resort are
under construction on the beaches of Madura and Surabaya. Wherever there is
development, there is shadow development, and the natives will always be under
the shadow. Attention should be paid to how the future of Pulau Madura connected
to the mainland of Indonesia will change and how the strong and unique living
culture and the use of natural resources of the Madurese, who even the Javanese fear,
will transform.

Fig. 5.4 A row of shops built along the road of the Suramadu Bridge on Pulau Madura (Photo by
SK Hong)
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In the Bangkalan regency, before the establishment of the Suramadu Bridge,
agriculture was the main sector in the local economy. After the Suramadu develop-
ment, however, the economic activity has increased. Economic activities now
include agriculture, trading, hotels, restaurants, transportation, communication,
finance, rentals, and other business related to services. Studies by Yanti (2013)
and Effendi and Hendarto (2014) found similar evidence. The fact that few young
people are showing interest in agriculture now may lead to potential problems with
the agricultural sectors in Bangkalan in the future.

Compared to the other regencies on Madura Island (Sampang, Pamekasan,
Sumenep), Bangkalan is the nearest area to the metropolitan city in East Java
(Surabaya). With the fact that the number of farmers and available lands are high,
programs related to the strengthening of agriculture with a modern approach is
needed. The potential programs for agricultural revitalization include empowering
stallholders in modern agricultural practices, funding for agricultural infrastructure
to support crop productivity, and training in good agricultural practices and
entrepreneurship.

The rapid development of service industries in Sampang, however, is viewed as a
potential factor for decreasing local social value. The local communities in Madura
are practicing Muslims with a strict implementation of Islamic teachings. Some
respondents highlight that rapid infrastructure development in Madura as a conse-
quence of the Suramadu Bridge construction could potentially contribute to behav-
ioral changes of local people in Pulau Madura. Rapid modernization will potentially
change local values. Tourism development is a double-edged sword with negative
and positive sides which are crucial for the future of the local community in Pulau
Madura. The Muslim informal leader, the “ulama,” notes that tourism development
will bring a negative impact. This was supported by an elementary teacher who
stated that the rapid development caused by the Suramadu Bridge could potentially
affect the behavior of the younger generation.

5.4 Conclusion

Islandness is the unique identity of an island. This identity not only reflects the
characteristics of the island’s own physical and ecological resources, but is also
determined by the socio-economic activities of the islanders who use these
resources. When the shape of the island changes, the islandness also changes.
Islandness is passed down and develops through the generations. The evolution of
such islandness takes a long time with environmental changes and socio-economic
changes. Recently, as construction of bridges connecting islands to the mainland has
increased, the issue of island identity is increasing. Bridge construction has many
convenient advantages for long-isolated islanders but they go through a process that
makes them harmonize with the culture of the mainland (or cities). The connection
between the island and the mainland by a bridge accelerates the change in the
identity of the island. The islanders experience many cultural changes that they
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have never experienced in their lifetime and, over time, the traditional community
and society change and disintegrate.

The construction of the Suramadu Bridge in Indonesia has improved the accessi-
bility between Pulau Madura and Surabaya City, which is a positive economic effect.
However, westernized Surabaya youth culture has influenced the traditional society
of Pulau Madura. Some residents appreciate this cultural change in the island society
but this is a concern from the perspective of other Pulau Madura residents, who have
maintained their own culture for a long time. In Japan’s Seto Inland Sea and Korea’s
archipelago, discussions on the changes in island society after the construction of the
bridges are ongoing. We hope that Pulau Madura will take on board these examples
to preserve its unique islandness to hand down to future generations.
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Sustainable GeoHeritage Tourism: Bridging
GeoHeritage and Culture Through
the UNESCO Global Geopark Framework

6

Lee Jing, Sharina Abdul Halim, and Tanot Unjah

Abstract

The declaration of 2017 as the International Year of Sustainable Tourism for
Development by the United Nations General Assembly heightens the significance
and importance of tourism for the advancement of the universal 2030 Agenda for
Sustainable Development. In the context of sustainable tourism, the framework of
Global Geoparks would be well-placed in maximising the potential of
geoheritage in fostering economic prosperity and social inclusiveness while at
the same time, promoting peace and understanding through a mutual exchange of
the richness, diversity and inherent value of nature and culture of the people. The
interconnectedness between a geoheritage and the biocultural landscape in which
it situates is manifested in the intertwinement of the day-to-day lives of the local
communities and their interdependence with their land and the surrounding
environment. This chapter illustrates the inextricable link between a geoheritage
site and the local customs, practice, culture and way of life of a biocultural
landscape, i.e., the Langkawi Geopark Community where the community is
actively engaged in articulating their respective perspectives and dimensions of
their interactions with their natural environment. The inclusive and participatory
process, supported by the local authorities and all relevant stakeholders via an
enabling governance framework, empowers the local communities where they are
given an opportunity to exercise ownership over the decision-making process in
charting the direction of a geoheritage conservation and the manner in which they
could contribute towards the promotion of sustainable tourism. The bottom-up
approach allows the co-generation of knowledge and more importantly, to instil
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in them a sense of pride that they are part of the Geopark community, which is
instrumental in ensuring the viability and success of a Geopark as a geotourism
attraction.

Keywords

Biocultural landscape · Cultural heritage · Custodian · Langkawi Global
Geopark · Sustainable geotourism

6.1 Introduction

The 2030 Agenda for Sustainable Development adopted by the United Nations
General Assembly (UNGA) on 25 September 2015 re-emphasised the importance
of the sustainability of the planet in enabling social and economic development
where it expressly declared that one of the ways to sustainably manage the planet’s
natural resources for sustainable development is sustainable tourism, which should
be promoted.

In fact, the United Nations General Assembly had previously adopted Resolution
69/233 on 19 December 2014 that specifically addressed the ‘promotion of sustain-
able tourism, including ecotourism, for poverty eradication and environment protec-
tion’ that identified sustainable tourism as a ‘cross-cutting activity that can contribute
to the fight against poverty, the protection of the environment and the promotion of
sustainable development’, particularly for the promotion of ‘rural development and
better living conditions for sustainable rural populations’ (UNGA 2015).

It is apt to link tourism with development given that the travel and tourism
industry has an interest in the selling of ‘the environment, both physical and
human, as its product’ (Murphy and Price 2005). There is solid evidence that
supported the nexus between tourism and economic development, where it is
increasingly recognised that the tourism industry contributes significantly towards
the world economy. The World Travel and Tourism Council (WTTC)’s latest
research, which was conducted in conjunction with Oxford Economics, revealed
that the travel and tourism industry contributed to a total of 10.2% of the world’s
Gross Domestic Product (GDP) in 2016, which amounted to approximately US $7.6
trillion, and kept 292 million people in employment (WTTC n.d., unpublished).

The economic impact of travel and tourism to the world was broadly defined by
the WTTC to include direct, indirect and induced impacts (WTTC 2017). According
to WTTC (2017), the direct impacts of travel and tourism to the economy of a
country could be seen through two perspectives, namely the impacts on
commodities, which include accommodation, transportation, entertainment and
attractions and their relative industries such as the accommodation services, food
and beverage services, retail trade, transportation services, as well as cultural, sports
and recreational services where the direct sources of funding came from domestic
spending by residents, businesses, visitor exports and the spending of governments
on travel and tourism.
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In addition, the wider impacts of travel and tourism on the economy, which
encompass indirect and induced contributions of travel and tourism towards the total
contribution of the sector are calculated by WTTC in its 2017 Report. The 2017
Report elaborated that the increase in travel and tourism activities will indirectly
lead to:

• Higher domestic purchases of goods and services by sectors directly connected to
travel and tourism.

• An increase in investment spending such as the procurement of new aircrafts or
the construction of new hotels.

• Higher collective expenditure of the government for the promotion of travel and
tourism activities for the benefits of the community at large such as the tightening
of security services especially in resort and attraction areas (WTTC 2017).

The direct and indirect economic contributions of the travel and tourism sector
would induce the direct and indirect spending of employees involved in the sector on
food and beverages, recreation, clothing, housing and household goods, which
contributed towards the economic development of the area where travel and tourism
activities are robust.

Although economic prosperity lies at the forefront of tourism, the importance of
tourism, which is essentially an activity that encourages inter-cultural dialogue and
exchange, to a certain extent, goes beyond economic development. Despite some
scepticism raised on the role of tourism in enhancing peace (Var and Ap 1998),
tourism has increasingly been seen as an instrument that could play a pivotal role in
catalysing human interaction that advances ‘understanding, tolerance and solidarity
among all civilisations, peoples and culture’ (UNGA 1999). Increased human
interaction through tourism, where exchanges took place between peoples from
different geographical and socio-cultural background on the site of a travel destina-
tion or a place of attraction, could lead to the cultivation of spiritual and cultural
understandings and respects among and between peoples (UNWTO 2011), which is
fundamental to the fostering of a culture of peace.

Having shown the important nexus between tourism and economic development,
and substantiating the perception that sustainable tourism would be a viable vehicle
towards achieving the Sustainable Development Goals (SDGs), with particular
attention drawn to the contribution of tourism in spurring economic growth, it is
timely to discuss the role of international platforms, in the context of the present
chapter, the United Nations Educational, Scientific, and Cultural Organisation
(UNESCO) Global Geopark Programme, in spearheading sustainable tourism
through geoheritage tourism that contributes towards sustainable development.
The chapter will first introduce the model of geoheritage tourism promoted by
UNESCO Global Geopark as an innovative alternative mode of income generation
and economic growth, demonstrated through the case study of Langkawi Global
Geopark as an apt example of a biocultural landscape. Highlighting the importance
of community participation in ensuring the success of a geotourism destination, the
chapter seeks to articulate the inextricable link between Langkawi Global Geopark
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as a geoheritage tourism destination, and the local customs, practice, culture and way
of life of the Langkawi Geopark Community through the construction of a
community-oriented, and community-led narrative of cultural heritage particular to
the Langkawi Island—a UNESCO Global Geopark.

6.2 Langkawi Global Geopark

The Island of Langkawi (Fig. 6.1), once known as the ‘Isle of Legends’ (Abdul
Razak 2010), was under-developed for many years until it was accorded a duty-free
status in 1987 (Hashim et al. 2011). Since then, the island underwent rapid develop-
ment and in a short span of 20 years, the sleepy fishermen village transformed into a
busy tourist town with hotels, infrastructures and facilities built across the island in
support of the burgeoning travel and tourism industry. Apart from shopping, tourists
from the country and beyond flocked to the Langkawi Island for various events such
as the Royal Langkawi International Regatta, the KFC Langkawi International
Regatta Perdana, the international cycling race, Le Tour de Langkawi, the Langkawi
International Maritime and Aerospace Exhibition (LIMA), the Tuba Trail Run, the
Langkawi International Ironman Triathlon and many more (Naturally Langkawi
2017).

The Langkawi Tourism Blueprint, launched by then Malaysia’s Prime Minister in
2012 had outlined a short-term action plan that aimed to boost the island’s travel and
tourism industry (Mohd Yusof et al. 2014) by highlighting the Island’s natural and
cultural attractions, up from the ridges of Mt. Machinchang where tourists could
have an expansive, panoramic view, from the cable car, of the forest canopy of
tropical virgin forests, down to the coral reefs found at the Payar Island Marine Park,
nicely wrapped up with local myth, legend and folklores, most notably—of the
poignant blessing of Princess Mambang Sari who laid the body of her baby who died
after 7 days after birth to rest at the Lake of the Pregnant Maiden; the tragic death of

Fig. 6.1 The Island of Langkawi—the ‘Isle of Legends’ is located at the northern part of Malaysian
peninsular
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the beautiful Mahsuri, killed by her own ceremonial sword; and the ferocious fight of
clashing pots and pans between the two feuding giants, Mat Chinchang and Mat
Raya (Abdul Aziz and Ong 2011). Equipped with the mystical allure of beautiful
maiden, princess, giants and all things magical, the unique geological landscape that
is of outstanding universal value, beautiful beaches and exceedingly rich biological
diversity endemic to the Island (Mohamad and Ahmad 2010), Langkawi Island has
all it takes to be among the top ten best island and eco-tourism destinations.

Extensive investment was made in commercialising the travel and tourism indus-
try of the Langkawi Island in order to promote the Island as a premier tourism
destination in the region (Ong and Halim 2011). However, this raises concern over
the mounting pressure exerted on the natural resources of the Island due to a large-
scale construction of infrastructures and the spike in population brought forth by the
flood of tourists visiting the Island, where mass tourism leveraging on the existing
natural and cultural advantages without a careful study of the Island’s carrying
capacity may jeopardise the integrity of vulnerable bio-geo heritages and the conser-
vation of the Island’s natural resources as a whole (Ali and Unjah 2011). The rapid
economic growth brought about by the avalanche of tourists coming to the Island
and the subsequent mushrooming of facilities and infrastructures that usher in an
even greater number of tourists to the Island do not spare the Island of the negative
side effects resulted from the unchecked development—the damage to the environ-
ment due to pollution and the lack of an effective waste management system that is
capable of catering to the escalating number of tourists—all of which compromise
the ability of the Island’s natural capacity to cope and accommodate such
interferences (Hashim et al. 2011).

Moreover, the development of the Island, intensely focused on enabling and
facilitating the travel and tourism industry, has so far concentrated only in areas
that attract most tourists—the iconic places of attraction that are most visited, among
others, the Kuah Town famous for its duty free shops and cheap souvenirs; the
Mahsuri Tomb in memory of the legendary Mahsuri that put a curse on the Island for
seven generations; the beautiful Chenang Beach along the coast and the Lake of the
Pregnant Maiden (Mohd Ayob et al. 2013), while some areas of the Island remained
under-developed where the majority of the population at these areas are still rela-
tively poor, being marginalised from the rapid development unlike the other more
popular areas (Hashim et al. 2011), whereby the ‘trickle-down effect of growth that
benefits and reaches poor and vulnerable groups takes time and effort due to the
degree of accessibility of groups to resources, social and physical infrastructures and
inadequate achievement in education and technical skills’ (Abdul Halim et al. 2011).

Bearing in mind the importance of an inclusive economic development, and the
urgent need to safeguard and conserve the integrity of the island’s ecosystem in line
with a global aspiration towards achieving sustainable development, the UNESCO
Global Geopark Programme presented an exceptionally suitable paradigm in
charting a sustainable development of the Island, especially when the Island is
endowed with:
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• a complete Palaeozoic geological succession incorporating the oldest rocks and fossils in
the region, best preserved sedimentary structures and fossils, best sedimentological and
palaeontological evidences for affiliation with Gondwana land; and

• the most beautiful island karst landscape in the region featuring unique hills, ridges,
islands and pinnacles, beautiful caves, tunnels and arches and the magnificent rare
mangrove associated with limestone bedrock (Leman et al. 2007).

The Global Geopark approach, defined to encompass a territory that comprises ‘a
certain number of geological heritage sites’ of any scale, or ‘a mosaic of geological
entities of special scientific importance, rarity or beauty, representative of and area
and its geological history, events or processes’, which is not ‘solely be of geological
significance but also of ecological, archaeological, historical or cultural value’, and
more importantly, a delimited territory large enough to ‘serve local economic
development’ gave greater emphasis on the interactions between socio-economic
and cultural development and the conservation of the natural environment (Abdul
Aziz et al. 2011; Leman et al. 2007). Abdul Halim et al. (2011) cited Kilim Geoforest
park as an example of a pilot project that adopts the Geopark paradigm with the aim
of improving local livelihoods, especially through the provision of innovative job
opportunities for the local people, for example, creating opportunities for fishermen
to participate in the tourism industry by becoming boatmen and nature guides, while
at the same time, continue to fish in a manner conducive to the sustainability of the
resource. By bringing more tourists to the existing natural assets located in the
under-developed areas of the Langkawi Global Geopark such as the Wang Buluh
and Wang Lebah caves on Tuba Island through the various geotourism initiatives
under the Geopark paradigm, these under-developed areas could be made more
accessible and in return, be able to enjoy the many benefits that a Geopark brings
(Abdul Halim et al. 2011).

The underpinning philosophy of the Geopark initiative that advocated for the
protection and sustainable development of geological heritage and geodiversity
added a new dimension to existing paradigms of conservation where the potential
for interactions between socio-economic and cultural development is highlighted in
parallel with the conservation of the natural environment (Hashim et al. 2011). The
balanced approach also resonates well with the aim of both the Federal and Kedah
State governments to leverage on the potential of Langkawi Island as a world-class
tourist destination in spearheading economic growth in the region through tourism
(Ong and Halim 2011). The three-pronged approach of conservation, education and
geotourism, laid down in the six criteria incorporated in the framework of the
UNESCO Global Geopark Programme—size and setting; management and local
involvement; economic development; education; protection and conservation; and
last but not least, a global network, which should be satisfied in order to be granted
the recognition as a geopark, ensures a sustainable development of the Langkawi
Island (Abdul Aziz et al. 2011), while at the same time plays to the strength of the
Island that is already renown as one of the most sought after tourism destination in
the region.
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When the whole of Langkawi’s 99 islands amounting to a total land area of
478 km2 was granted the status of Global Geopark Network (GGN), and endorsed by
UNESCO in June 2007, the first in Malaysia and Southeast Asia subsequent to the
concerted effort of the Malaysian Geological Heritage Group who had worked
tirelessly in unveiling the geological secrets of Langkawi and the active advocacy
in promotion of the unique and internationally significant geological features found
on the Island (Ali and Unjah 2011), with the support of the Board of the Langkawi
Development Authority (LADA) and the Kedah State government (Leman et al.
2007), it was found evident that the establishment of an enabling governance
architecture that brings all relevant stakeholders together would be instrumental to
the effective management of the Geopark was recognised (Abdul Aziz et al. 2011).
In fact, the existence of a management plan ‘designed for sustainable socio-
economic development and demonstrate methods for conserving and enhancing
geological heritage with broadening environmental issues’ that is proposed jointly
by ‘public authorities, local communities and private interests acting together’ is
instrumental to the application for and recognition of a Global Geopark.

Taking into consideration that geoparks and land are one and the same, it serves
both theoretical and practical purposes that the existing legal framework governing
land use planning would be the most appropriate starting point in designing a
governance architecture that is capable of capturing all the aspects and components
entailed in the effective management of a geopark (Aziz et al. 2011). According to
Aziz et al. (2011), in order to satisfy the requisites stipulated under the Operational
Guidelines for UNESCO Global Geoparks, the existing regulatory mechanisms for
land use planning provided under the relevant national legislations could be
interpreted in a manner that enables the effective management of the geopark that
seeks to balance conservation and development through the four ‘building
blocks’ of:

• Boundary demarcation (the relevant legislations being the National Land Code
1965 and the Town and Country Planning Act 1976).

• Designation of authoritative body/institution (apart from the two legislations
mentioned above, the Ministerial Functions Act 1969).

• Measures that drive sustainable tourism and sustainable economic development
(the Lembaga Pembangunan Langkawi Act 1990 and the Town and Country
Planning Act 1976).

• Regulatory mechanisms that effect the conservation of the geological, biological
and cultural heritage and area (the Town and Country Planning Act 1976, the
National Land Code 1965, if necessary, the Land Acquisition Act 1960 (revised
1992), the National Forestry Act 1984, as well as the National Heritage
Act 2005).

By drawing together the salient aspects crucial to the effective management of a
geopark, land use planning could serve as a ‘powerful means to seek to recognise
boundaries, set out “controls” to facilitate conservation and “guide” development,
advocate sustainable tourism and economic development as well as ensure heritage
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is protected, conserved and served as means to educate and inculcate a sense of
place’ (Aziz et al. 2011), and ultimately, achieve the overarching aim of sustainable
development by leveraging on the paradigm of geotourism advocated under the
UNESCO Global Geopark Programme. More importantly, the management plan
should be structured on a governance platform that is facilitative of a decision-
making process participated effectively by local communities, private interests, all
relevant stakeholders and interested parties, which demonstrates ‘respect, encour-
agement and protection of local cultural values’ for the proper management of a
UNESCO Global Geopark, and in the present case, the Langkawi Global Geopark
(Ong et al. 2010).

6.3 Methodology: Articulating the Nature-Culture Linkage
from the Bottom-Up

At this juncture, it is pertinent to reiterate the demand imposes on the governance
architecture established for the management of a UNESCO Global Geopark. The
geopark paradigm requires the incorporation of a bottom-up approach (Operational
Guidelines for UNESCO Global Geoparks, Paragraph 1) that sufficiently reflects the
spirit of inclusion, participation and equity, whereby processes and procedures that
encourage participation and engagement of local authorities, all relevant
stakeholders, interested parties and the society at large in relation to the management
of the geopark should be established. The Operational Guidelines for UNESCO
Global Geoparks, attached to the UNESCO Statutes of the International Geoscience
and Geoparks Programme, made explicit that in order to be accorded the status of a
UNESCO Global Geopark, the geopark must be ‘managed with a holistic concept of
protection, education, research and sustainable development’ by

a management body having legal existence recognised under national legislation . . . that is
appropriately equipped to adequately address the area of the UNESCO Global Geopark in its
entirety (Paragraph 3 on the Criteria for UNESCO Global Geoparks).

The Operational Guidelines, under the same Paragraph, further provide that the
management of the Geopark should be sufficiently represented by all relevant local
and regional actors and authorities and allow for the active involvement of ‘local
communities and indigenous peoples as key stakeholders in the Geopark’ through a
co-management plan that incorporates local and indigenous knowledge alongside
science, which was drafted and implemented to serve ‘the social and economic needs
of local populations, protects the landscape in which they live and conserves their
cultural identity’.

The requirement to ascertain the linkages between socio-economic and cultural
development with the conservation of natural heritages through geotourism is
articulated in Category 1.3 of the Self-Evaluation Form for Aspiring UNESCO
Global Geoparks on Natural and Cultural Heritage where the applicant states are
asked to self-evaluate their efforts to promote the links between geological heritage
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and other natural and cultural sites within the Geopark, including public awareness,
capacity building and education programmes that communicate and disseminate
geo-scientific knowledge and environmental needs and concepts (Abdul Aziz et al.
2011). The Self-Evaluation Form requests for:

• Details for the interpretation, communication and education programmes that
were implemented in order to achieve the objective of promoting and maintaining
the relevant natural and cultural heritage (Sub-Category I.3 of the Self-Evaluation
Form for Aspiring UNESCO Global Geoparks).

• Details regarding the management structure organised for the effective manage-
ment of Global Geoparks, especially the existence of initiatives or working
groups that discuss the promotion of natural and cultural heritage (Category II
of the Self-Evaluation Form for Aspiring UNESCO Global Geoparks).

• Details of research, information, education and other scientific activities on Earth
Science within the Geopark territory, and in general the operationalisation of
education programmes concerning the Geopark in the area (Category III of the
Self-Evaluation Form for Aspiring UNESCO Global Geoparks).

Keeping in view that the geopark approach aspires towards a knowledge-based
sustainable geotourism that is inclusive and people-oriented (Leman et al. 2007), it is
incumbent to review the self-evaluation criteria stipulated under the Self-Evaluation
Form for Aspiring UNESCO Global Geoparks, particularly Categories I (I.3), II and
III from a bottom up perspective. Instead of a scientists-led, top-down interpretation,
communication and education of matters relating to a UNESCO Global Geopark that
were translated into a process of ‘informing and educating’ the people about the
salient concepts and knowledge of geo-science and the environment (which could be
patronising at times), the scientists assume a facilitative role in soliciting the
perspectives of the Geopark Community—the Geoparkians as to how they could
contribute towards the interpretation of the nature-cultural linkage, and how they
could play a role in communicating and educating the community (themselves) and
others, of the local knowledge on the Geopark (Hashim and Abdul Aziz 2013). This
aspect of community-led, bottom-up social learning, alongside the sciences,
contributes towards the strengthening of the nature-culture linkage characteristics
of the Geopark paradigm.

This process of community-oriented engagement allows the bilateral flow of
information and knowledge, and at the same time, empowers the community in
reinstating their identity and ownership vis-à-vis the geopark. Connecting a place
with the identity of the society through an inclusive and participatory development
process—from planning, implementing, to monitoring—is instrumental in
inculcating pride and a sense of belonging within the community to the area. This
feeling of ownership, togetherness and belonging ultimately leads to a wider accep-
tance of the UNESCO Global Geopark Programme by the people as a means to
promote sustainable geotourism for sustainable development (Farsani et al. 2012).

Armed with this objective to further define the linkage between nature and culture
within the framework of the UNESCO Global Geopark, a research team from the
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National University of Malaysia set out to identify the key custodians of the cultural
heritage of Langkawi Global Geopark and at the same time, map out the cultural
heritage of the Island. The research endeavours to understand how the Geopark
Community defines ‘cultural heritage’, in what way and how they identify them-
selves within the context of Langkawi as a UNESCO Global Geopark. The research
built upon the ongoing effort to ascertain, understand and document both the natural
and cultural heritage of Langkawi that has started formally since 2003 by the team of
researchers at the Langkawi Research Centre. The underpinning philosophy in the
charting of the research is, ‘Making the Past Present for the Future’ (Hashim et al.
2013) with its central focus on the peoples and their heritage, and the value common
to, and shared among, the Langkawi Islanders (Hashim and Abdul Aziz 2013). Their
work had made important contributions towards fulfilling the criteria and standards
imposed in order to be accorded the status of Global Geopark, and the drafting of the
Langkawi Geopark Management Plans.

The present research improves on the previous research by directing the scope of
research to the unravelling of the implicit dimension of the people’s cultural heritage,
where the research seeks to profile the types of cultural heritage, both tangible and
intangible, in the three mukims (sub-districts) of the Island, namely Padang Mat
Sirat, Bohor and Ulu Melaka, and to identify the relevant custodians of these cultural
heritage. The research had identified several categories of tangible and intangible
cultural heritage found in Langkawi Island. The tangible cultural heritage
ascertained is preliminary placed under the themes of traditional village (kampung
tradisi), historical sites, house of prayers (rumah beribadat), traditional craft and
livelihood and craft, whereas the intangible cultural heritage found in the Island of
Langkawi could be placed under the themes of food, traditional medicine, custom
and culture, traditional games and the art of self-defence, performing arts, fine arts,
and languages and writing.

This chapter presents a narrative of cultural heritage constructed from the
outcomes and findings obtained from the interviews and focused group discussions
with the artisan, Mr. Dun bin Chin, the custodian of one of the most prominent local
cultural heritage in the Island of Langkawi—the building of Malay traditional house,
the rumah Melayu. The Malay traditional house was chosen because it embodies
both the tangible aspect of a cultural heritage—the house itself, and the intangible
dimension of the cultural heritage, which are the skills, knowledge and craftsman-
ship involved in the building of the house. More importantly, since house is so
instrumental to a society, the ways and manner in which a house is constructed will
reveal not only the preference of people at that time, but also the customs, practices,
culture and way of life of the people who reside in a house that could have been built
by them and their neighbours who lived nearby.1 The narrative seeks to illustrate

1The symbolic representation of what a house means to a culture was eloquently described in the
questions that Janet Carsten (1997, p. 33) posed in her book, The Heat of the Hearth. The Process of
Kinship in a Malay Fishing Community.

“What is it that gives the house in Langkawi its significance? What makes a house a house? Is it
its spatial layout, its physical structure as a building, the rituals which are enacted in it and which are
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how a bottom-up process provides a different perspective in which the criteria stated
in the evaluation document of geopark, especially those that were specifically raised
above, could be construed in a manner that is more conducive to the identification
and the promotion of interlinkages between natural and cultural heritage, where
cultural heritage is not viewed as a dimension complementary to the natural heritage,
but instead, be treated as the soul that makes the place, and gives life, identity,
characteristics to a place, which makes the place unique.

6.4 A Narrative of Pak Don: The Custodian of the Cultural
Heritage of Traditional House Building

Mr. Dun bin Chin, or Pak Don, was born in Langkawi in 1946. He is a master of all
trades, well-known in the community as the wood artisan who builds Malay tradi-
tional houses (the rumah Melayu). He was commissioned to build a rumah Melayu
by the cousin of the Sultan of the State of Kedah in 2011, which took him a year to
complete the commission. In addition, Pak Don is adept at all sorts of woodcrafts
where he crafts the sheaths (sarung) that cover traditional Malay knifes (the golok)
and makes traditional toys such as the spinning top (gasing). Apart from woodcrafts,
Pak Don is also renowned for the production of nira, the palm juice of a coconut tree
that is well-known for properties beneficial to health, which could be also be
processed into various types of sweetmeat, including palm syrup or honey, and
palm sugar (gula Melaka).

In realising the inextricable link between tangible and intangible cultural heritage,
the construction of the traditional Malay house would be an excellent starting point
for the study of what cultural heritage means from a community’s perspective, and
how the promotion and maintenance of the link between natural and cultural heritage
could be achieved. Reiterating the centrality of a house to the Malay community, and
the symbolic representation of a traditional Malay house of traditional Malay culture
and lifestyle, the research team decides to document the whole process of building a
traditional Malay house from scratch, and to ascertain the intangible dimension of
the cultural heritage embedded in the construction of the traditional Malay house in
order to study the relations between the tangible and intangible dimension of a
cultural heritage. This exercise is important to gain a deeper understanding of the
different facets of cultural heritage, and whether a cultural heritage would cease to be
a ‘heritage’ if the values, beliefs, worldview, way of life, in short, the ‘culture’ that
were embedded in the heritage, are lost.

For these reasons, the team of researchers placed a request to Pak Don to
construct a ‘miniature’ rumah Melayu to learn about the philosophy behind the
architecture and spatial arrangement and design of the house in order to fully
understand the concepts adopted, and the processes and skills entailed in the

part of the process of building? Or the social significance of the house an aspect of the quality and
types of relations of the people who live within it and of the activities which they engage in there?”
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construction of a rumah Melayu. To everybody’s amazement, which left us all in
awe of the mastery of the craft and workmanship, Pak Don built the traditional
Malay house with the blue plan all inside his head, including how much materials are
needed. He took his time in designing how the house could be constructed, the size,
outlets for ventilation, the overall structure and the building processes, in particular
when the order of the construction of the miniature house would have to be reversed
due to the reduction in scale. Instead of building the rumah Melayu from the outside
in, he would have to build it inside out as the house would be too tiny to be worked
on after the external structure is built. Apart from the main structure, Pak Don
completed the accessories to the house as well, where he designed and made the
mould for the cement stilts supporting the rumah Melayu and carved and engraved
the fences, the windows and other various parts of the rumah Melayu that is
traditionally ornamented. A picture of the rumah Melayu is shown below in Fig. 6.2.

It took Pak Don a bit more than half a year to complete the house. After the
miniature house was built, Pak Don explained the various dimensions regarding
each structure and spatial arrangement of the house, and how he constructed it. Since
the miniature will be used as a teaching material, apart from being showcased as an
item on exhibition for everybody who came to the Langkawi Research Centre, Pak
Don incorporated the evolution in the trends of how rumah Melayu is built over the
years into the design and construction of the rumah Melayu. He showed the
differences between the first generation and second generation of rumah Melayu,
and the theory of ‘expansion’ in the traditional way of building the rumah Melayu.

Fig. 6.2 The ‘miniature’ of a traditional Malay house, with Pak Don, its creator, looking at it
fondly (Photo by SA Halim)
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First to be built would be the mother house (rumah ibu) with a raised platform
(serambi) slightly lower than the living room extended out from the mother house, a
living room, and a bedroom, followed by the kitchen (rumah dapur) which is
attached to the mother house. More ‘houses’ (‘rumah’) will be built to accommodate
more needs or more people in the house, without changing the structure of the main
house.

Together with his wife Azizah, lovingly known as Che Tipah, they laboured over
every detail of the miniature house, from whether the roof should be made from
wood or the traditional roofing material—the nipah tree leaves; the drainage system
over the kitchen top made from bamboo (para buang); the airy loft over the kitchen
for keeping freshly made Malays cakes (kuih-muih), known as ‘para kuih’, which
sometimes, serves as a hiding place for the unmarried maiden of the house to take a
sneak look at the prospective beau who came to visit her parents to ask for her hands
of marriage; a little bed (known as ‘getar’) for the newly weds’ room (bilik
pengantin) at the back of the house; down to the tiniest interior features of tiny
pink curtains hanging up on the little window and plaited pandanus leaves mats
(tikar) covering the floor. They even managed to find an old pot (‘belanga’)
completed with a ladle that are traditionally placed at the side of the staircase leading
up to the house for the family or guests to wash their feet before they go up the stairs.

Pak Don and Che Tipah explained the purposes for each room and how the rooms
are put to use; they elaborated the functionality of each feature of the interior design
of the rumah Melayu and spiced up their explanations with tales and anecdotes that
came from their experience. By learning and gaining more understanding about the
structure and features of the rumah Melayu, the more we learn about the day-to-day
lives of the people of Langkawi once upon a time, the values they hold dear, the
social matrix at that time, the evolution of needs and preference and many more
facets of human lives that we had chosen to forget or discard when we embrace
development and modernisation.

Pak Don informed the team of researchers that, after determining how much
wood and other raw materials sourced from the nearby Mountain Raya that he would
need for the rumah Melayu, he would wait until he has enough demand for wood and
other forest produce that justify the cutting down a tree or other types of vegetation,
such as bamboo in the mountain. Unless and until he secured sufficient demand, for
example, wood, he would not cut down a tree in order not to waste any part of the
tree. ‘Take only what is needed, and waste nothing’—sustainability at its core—is
the underlying motto of Pak Don in executing his creation. Each timber and plank is
put to good use. The design of the rumah Melayu is simple and yet functional, and at
the same time, aesthetically pleasing, with intricate carvings and engravings serving
as ornaments for the house.

The rumah Melayu is more than a tangible cultural heritage object that we could
express our awe, or for us to marvel at the level of mastery and skills demonstrated in
its construction. It is a physical manifestation of identity, custom, culture and way of
life adopted and practised by the people who lived in the rumah Melayu. The
intangible dimension of cultural heritage, in particular, the respect they had towards
nature, and the cautious manner in which they treat their biological and geological
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heritage, the knowledge they had about their surroundings and the skills they had
acquired across the generations, are invaluable and priceless, and should be pre-
served and pass on to the future generations at all cost. As the research unfolds, it
slowly unveils the local community’s perspectives of the interactions with their
natural environment, reflected in the local customs, practice, culture and way of life,
which indirectly illustrates the inextricable link between a geoheritage site and the
Langkawi Geopark Community.

The active communication of the geopark paradigm, by the community them-
selves and facilitated by the researchers under the research project rekindles the
importance of the protection and conservation of natural and cultural heritage for the
promotion of sustainable tourism that could elevate the socio-economic well-being
of the Langkawi community. The various mechanisms deployed under the umbrella
of UNESCO Global Geopark to uphold, strengthen and promote the principle of the
protection and conservation, education and the sustainable development of the
natural and cultural heritage of man, which forms the bedrock of the spirit of
‘kawi’ (semangat kawi)—a root word of ‘Langkawi’, a term coined to represent
the ‘spirit of the eagle’ (lang for helang, another root word for Langkawi) that is of a
reddish brown colour (‘kawi’)—shared among the local community and the
stakeholders who are involved in the development of Langkawi (Ong et al. 2010).2

6.5 Demonstrating the Natural-Cultural Linkage Through
the Narrative of Pak Don, the Cultural Heritage Custodian
of Langkawi Global Geopark

Referring to Section 3 of Category I (1.3) on Natural and Cultural Heritage of the
self-evaluation form for Global Geoparks that stipulates for the criterion of promot-
ing and maintaining natural and cultural heritage, Section 3.1 requested for details
that demonstrates the promotion of the links between geological heritage sites and

2The excerpt of the original writing of the authors on the ‘kawi’ spirit (semangat kawi) is:
“‘Kawi’, salah satu kata asas dalam kata penuh ‘Langkawi’ dikatakan merujuk kepada sejenis

batu berwarna ‘merah’ yang terdapat di Langkawi. ‘Lang,’ kata asas kedua, merujuk kepada
helang, yang banyak terdapat di Langkawi. Helang melambangkan semangat membuat sesuatu
berdasarkan tujuan yang jelas dan tepat pada sasaran. Justeru, tajuk Makala hini, ‘menjejak
semangat ‘kawi’: Langkawi sebagai Geopark,’ cuba menjelajahi semangat helang yang juga
berwarna seperti kawi (merah-kecoklatan) dalam kalangan komuniti tempatan dan golongan
yang terlibat dalam pembangunan Langkawi, agar segala sumber geo, bio dan budaya di
Langkawi dilindungi dan dipulihara.”

(Translation: ‘Kawi’ is a basic word in the full term of ‘Langkawi’ that was said to have referred
to a type of rock that is of the colour ‘red’ found in Langkawi. ‘Lang’ is the second basic word,
which referred to eagle that could be found aplenty in Langkawi. Eagles represent the passion to do
something that is based on a clear purpose and right on target. Hence, the title of the paper, ‘tracing
the spirit of ‘kawi’: Langkawi as a Geopark,’ attempts to revisits the spirit of the eagle that is also of
a reddish-brown colour (the colour of ‘kawi’) amongst the local community and the group of people
who are involved in the development of Langkawi, so that all the geo, bio and cultural resources in
Langkawi could be protected and conserved).
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the existing natural and cultural sites within the geopark. Category I (1.3) on Natural
and Cultural Heritage of the self-evaluation form for Global Geoparks is reproduced
in Sch. 1 (Table 6.1).

Prior to the satisfaction of this criterion, it is incumbent to ascertain and identify
the existing natural and cultural sites that are connected to a geological heritage site.
Although the classification of what constitutes a geological heritage site, a natural
site and a cultural site is somehow artificial for the biological, geological and cultural
triad is indivisible, being situated in the environment that itself forms a unitary
whole, the profiling and mapping of a custodian, based on the place where the
custodian resides permanently, could provide us with an idea as to where a ‘cultural
site’ for an intangible cultural heritage could be in order to meet the requirements
stated in the self-evaluation form.

The research conducted by the team of researcher from The National University
of Malaysia, or Universiti Kebangsaan Malaysia (UKM) as it is commonly known
profiled and mapped where a custodian stayed and identify the area as a cultural site
for the purpose of studying a link between the three types of heritages. Instead of a
top-down, conventional science-led determination of where and how the linkage is
formed, the research initiated a bottom-up approach where the custodians them-
selves were given the opportunity to paint a picture of how they, as the custodian of a
cultural heritage, are connected to the geological and natural heritage surrounding
and instrumental to the practice of a cultural heritage. The narrative of Pak Don
demonstrated that an inextricable relationship between the building of a rumah
Melayu, the natural materials used in the construction of the rumah, such as the

Table 6.1 Sch. 1 Category III (geology and landscape) 1.3 Natural and cultural heritage of the self-
evaluation form

I. Geology and landscape

1.3 Natural and cultural heritage

1 Natural rank

1.1 International designation in part of the Geopark territory (except World Heritage Sites and
Biosphere Reserves)

1.2 National designation in part of the Geopark territory

1.3 Regional designation in part of the Geopark territory

1.4 Local designation in part of the Geopark territory

2 Cultural rank
2.1 International designation in part of the Geopark territory

2.3 Regional designation in part of the Geopark territory

2.4 Local designation in part of the Geopark territory

3 Promotion and maintenance of natural and cultural heritage
3.1 Promotion of the links between Geological Heritage sites and the existing Natural and

Cultural sites within the Geopark

3.2 Interpretation

3.3 Communication

3.4 Education programmes
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wood, bamboo, pandanus leaves and nipah from the mountain. The manner and
processes in which the rumah is built will have an impact on the sustainability of the
resource where a culture of sustainability would be translated into a sustainable use
of resource. As such, the link between geological heritage sites and the natural and
cultural sites, especially an intangible cultural heritage, could be demonstrated
through the performance of the activity that applies the said intangible cultural
heritage, which is, in the present case, the knowledge and skills involved in the
building of the rumah Melayu, and the art and craft of woodworking.

If interpretation under section 3.2 of Category I (1.3) on Natural and Cultural
Heritage of the Self-Evaluation form (refer to Sch. 1) is interpreted to encompass the
interpretation not just of the geological heritage, but also other natural and cultural
heritage that are connected to the geological heritage, then, the role of interpretation
need not be played by just the scientist and the authorities. The present case had
sufficiently showed that the custodian would be in a better place to interpret the
cultural heritage of the building of a Malay traditional house, especially when he is
the person who understands most the significance of the heritage item or object, e.g.,
the Malay traditional house that encapsulates the way of life of the Malay commu-
nity in Langkawi, and the values embedded in the house—from the no-waste policy
in the construction of the house, to the importance placed on cleanliness evident
from the use of a pot beneath the stairs to allow the guests and family members going
to the house to wash their feet before entering the house.

As the custodian, Pak Don elaborated all aspects of the traditional Malay house,
the life of the people who used to reside in time unfolds before the eyes of the
listeners. We seemed to relive the lives of the ancestors, and in some way,
strengthens our understanding about who we are, and the identity that characterises
our worldview and beliefs. In this context, the satisfaction of section 3.2 Category I
(1.3) on Natural and Cultural Heritage of the self-evaluation form (presented in Sch.
1) for Global Geoparks need not came just from the scientific experts. Instead, a
suitable platform should be given to the custodian of a cultural heritage to interpret a
cultural heritage for the purpose of promoting the link between geological heritage
and natural and cultural heritage.

Likewise, communication as stated under section 3.3 Category I (1.3) on Natural
and Cultural Heritage of the self-evaluation form (presented in Sch. 1) could be
civilian-led as well. When the miniature rumah Melayu was built, words travelled.
People from all over the country came to take a look at the miniature. The heightened
attention drawn by the miniature house would be a perfect opportunity for the
communication of the cultural heritage, and at the same time, introduces and exposes
the visitors to the rich and outstanding geological and biological heritage of
Langkawi Global Geopark. Instead of an authority or scientific expert-led process
of communication, a civilian-led, bottom-up communication of a cultural heritage
could be undertaken, and perhaps, expands the potential and breath in which the
requirement of ‘communication’ under section 3.3 (Category I (1.3) on Natural and
Cultural Heritage of the self-evaluation form for Global Geoparks) is satisfied.

If Pak Don could be invited to conduct lectures and workshops on Malay culture
and woodcraft on a regular basis and be incorporated formally into the curriculum of
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primary, secondary and tertiary education systems, the requirement of establishing
education programmes regarding natural and cultural heritage, and the link between
them as stipulated under section 3.4 (Category I (1.3) on Natural and Cultural
Heritage of the self-evaluation form for Global Geoparks as outlined in Sch. 1)
could be achieved by enabling the participation of the custodian in the leading and
design of educational programmes that do not only interpret a cultural heritage and
communicate to others about it, but could also form part of the educational
programmes organised for the promotion of the links between the three types of
heritage.

A civilian-led, bottom-up approach could be applied in the satisfaction of the
criteria laid down under Category III on Information and Environmental Education
as outlined in the Self-Evaluation Form. The main sections of Category III are:

1. Research, information and education scientific activity in Earth sciences within
the territory

2. Do you operate programmes of environmental education in your Geopark area?
3. What kind of educational materials exist?
4. What kind of published information is available in your Geopark area?
5. Geology provision for school groups
6. Education—Guides
7. What kind of information do you provide to educational groups to encourage

them to visit your area?
8. Do you use the internet for school programmes? What kind of service do you

provide?

In addition to the stipulations of research, information and education scientific
activity in Earth sciences within the territory in section 1, the operation of
programmes of environmental education in the geopark area in section 2 and
geology provision for school groups in section 5, all of which are found in Category
III of the Self-Evaluation form, perhaps the determination of whether a Global
Geopark status should be accorded to an applicant country should perhaps, provide
for an informal mode of information dissemination and environmental education that
is initiated from the grassroot.

In furtherance of this proposal, recognition should be given to grassroots efforts
that disseminate and share information and knowledge about the environment that
are not limited to just geological sciences. A comprehensive evaluation of Category
III is important in realising the aspiration of the Geopark framework to advocate
social inclusion that brings all the relevant parties on board. In order to do so, the
criteria stipulated under Category III, which focus on Information and Environmen-
tal Education should also acknowledge civilian-led initiatives, educational
programmes and other research, information and educational activities on the three
types of heritages and the linkage between them in promotion of a more inclusive
and participatory process provided under the Geopark framework.

It is important that the management structure for the management of Global
Geoparks as outlined in Category II of the Self-Evaluation Form specifically

6 Sustainable GeoHeritage Tourism: Bridging GeoHeritage and Culture Through. . . 93



provides for mechanisms that support and enable a participatory, bottom-up
approach. As stated in section 3.8 of Category II, the establishment of community
links should be formalised and executed through the support of legal instruments that
impose the obligation of the authorities to involve and engage the community
actively in all decision-making matters regarding the management of a Global
Geopark, in the present case, the Langkawi Global Geopark. The governance
architecture presented in the second part of the chapter explains the four building
blocks for the effective management of the Langkawi Global Geopark, especially the
third building block of—‘measures that drive sustainable tourism and sustainable
economic development (the Lembaga Pembangunan Langkawi Act 1990 and the
Town and Country Planning Act 1976)’—that provides for the establishment of an
appropriate platform that facilitates and enables public participation. Instead of
providing for ‘measures that drive sustainable tourism and sustainable economic
development’, the building block should also stipulate for measures developed
jointly by the authorities and all relevant parties, including but not limited to local
communities, relevant stakeholders and other interested parties that drive sustain-
able tourism and sustainable economic development under the Geopark framework.

One of the unexpected outcome of the adoption of the UNESCO Global Geopark
Programme by the State of Kedah for the effective management of Langkawi Global
Geopark would be the catalytic role that the programme played in enabling the
observation of a principle of international environmental law that imposes an
obligation on the state to ensure the participation of the public in the decision-
making process on any matters that has an environmental implication, be it direct or
indirect (Lee 2012). A specific requirement that demands the taking into account of
‘community links’ in the devise of a management structure for the effective man-
agement of a geopark as stated under section 3.8 of Category II would compel the
authorities and policy makers to perform their obligation under this specification in
order to attain the status of a UNESCO Global Geopark, and by doing so, forces the
country to satisfy its obligation under international environmental law.

The observation of the obligation to ensure public participation in environmental
decision-making has a far-reaching effect. It promotes legitimacy, transparency and
accountability in decision-making. More importantly, by enabling the participation
of the public in the decision-making process, it confers upon them a sense of
ownership and belonging to the process and the decision-made, which generates a
wider acceptance of decisions made over the management of geopark and ultimately
ensures the success of the management of a geopark. By drawing the example from
the narrative on Pak Don, the custodian of cultural heritage in, among others, the
building of traditional Malay house and other woodcraft from the Island of the
reddish-brown eagle—the Langkawi Global Geopark, it could be demonstrated that
a civilian-led, bottom-up approach is equally effective and capable in articulating the
link between natural and cultural heritage, and subsequently, supports the promotion
and maintenance of the link thereof.

This chapter endeavours to propose an alternative interpretation of the UNESCO
Global Geopark framework embodied in the Operational Guidelines as manifested in
the criteria enumerated under the self-evaluation form, which furthers the promotion
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of a linkage between natural and cultural heritage, and in addition, realises the
potential of the geopark framework as an appropriate platform that aspires to:

• [create a geopark that was initiated by the] local communities/authorities with a strong
commitment to developing and implementing a management plan that meets the com-
munity and economic needs of the local population while protecting the landscape in
which they live;

• Involve public authorities, local communities, private interests and both research and
educational bodies, in the running of the geopark and its regional economic and cultural
development plan and activities. This cooperation shall stimulate discussion and encour-
age partnerships between the different groups having a vested interest in the area and
motivate and mobilise local authorities and the local population and

• [Carry out] sustainable tourism and other economic activities within a geopark [success-
fully with the cooperation of] local communities. Tourism activities have to be specially
conceived to match local conditions and the natural and cultural character of a territory
and must fully respect the traditions of the local populace. Demonstrable respect,
encouragement and protection of local cultural values is a crucial part of the sustainable
development effort (Ong et al. 2010).

Following the proposal advocated for the articulation of the link between natural
and cultural heritage spearheaded by the custodians and the civilians, which modifies
the essentially top-down, authorities or scientific experts-led paradigm of the
geopark approach, the chapter seeks to argue that a geopark could also be deemed
to be successful not just by measuring the number of tourists who flocked to the
island to look at the magnificent geological landscape found on the island, and by so
doing, generates income for the local community; but also by measuring the number
of tourists who flocked to the Island to observe the beautiful traditional Malay house
(among other cultural and natural heritage objects), and at the same time, be exposed
to the magnificent geological heritage that could be found on the Island, which
similarly, generates income to the local communities and improves the socio-
economic conditions of the local population.

6.6 Conclusion

The chapter presents the opportunity provided by the Global Geopark Programme in
enabling a platform that allows the incorporation of the ‘kawi’ spirit (semangat
kawi), a shared commitment, principle and value of the Langkawi Geopark commu-
nity towards the protection and conservation of the natural and cultural heritage of
the Langkawi Global Geopark, while at the same time, benefits from improved
socio-economic conditions brought forth by the geotourism industry. The various
mechanisms stipulated under the geopark framework in promotion of a more robust
geotourism industry empower the geopark community to exercise more ownership
in the decision-making process in charting the direction of growth of the Langkawi
Global Geopark. The potential of the Global Geopark Programme in bringing
geoheritage and the society together in the same bandwagon towards sustainable
development, where sustainable geotourism is touted as the innovative product that
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could improve socio-economic conditions of the geopark community, is illustrated
through a purposive, civilian-led, bottom-up interpretation of the requirements
stipulated under Category I, Sub-Category 1.3(3), and Category III of the Self
Evaluation Document that specifically address the various aspects relevant to the
promotion of the links between geological heritage sites and the existing natural and
cultural sites within the Geopark, and the educational dimension in relation to the
development of a knowledge-based geotourism industry, within the context of the
Langkawi Global Geopark.

It is noteworthy that the partnership between science and society advocated under
the Global Geopark Programme stimulates the bilateral flow of information and
knowledge between the scientists and the community. The participatory process
promotes social inclusiveness, which is crucial in facilitating a sense of ownership
and belonging—that the local community, all relevant stakeholders and other inter-
ested parties—are part of, and belonged to the Langkawi Global Geopark. The
feeling of ‘we belong together’ is instrumental in ensuring a wider acceptance of
the geopark paradigm by the community that determines the viability and success of
the Langkawi Global Geopark as a geotourism attraction. More importantly, the
feeling of ownership in the development process through sustainable geotourism
could be fostered in the process of public education, awareness raising and capacity
building where the geopark framework provides a platform for social learning that
instils in the community of the geopark (the Geoparkians) a sense of pride that they
live in an area endowed with unsurpassable geological, ecological, archaeological,
historical and cultural heritages of outstanding universal value, and ignites their
desire to protect and conserve Langkawi Global Geopark’s precious natural and
cultural heritage.
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The Role of Ecotourism in Biocultural
Landscape to Harmonize Nature
and Human towards Sustainable
Development: Clungup Mangrove
Conservation Area as a Case Study

7

Rita Parmawati and Rizha Hardyansah

Abstract

Tourism development trends in the biocultural landscape have shown a signifi-
cant increase, especially concerning tourist facilities. This has encouraged the
emergence of problems between nature and humans. In several cases, many
tourism destinations only highlight the attraction and neglect the efforts to
preserve the environment. Meanwhile, the harmony between nature and humans
provides many positive effects on the economic, agricultural, social, and tourism
sectors. However, when this trend continues without harmony, it leads to the
unsustainability of the environment. Therefore, to achieve sustainability for
tourism in the biocultural landscape, the concept of ecotourism is pivotal. This
is due to the symbiosis and relationship between nature and humans which serves
as the main factors in the ecotourism concept. Moreover, ecotourism relies on the
optimal use of natural and cultural landscapes and makes them attractive for
tourism. Meanwhile, an example of the ecotourism application in the biocultural
landscape was carried out by the communities in Clungup Beach, Malang
Regency, namely Clungup Mangrove Conservation Area (CMC). Although the
process still requires several optimization and development, its impact is felt
directly by the community such as increased income, maintained natural
conditions, and increased public awareness to protect the environment.
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7.1 Introduction

Nature offers many benefits to humans, directly and indirectly, however, a gap
appeared due to human desire for survival and the responsibility to preserve the
environment. This gap has caused many conflicts in a society where some believe
that the environment only exists to meet human needs. Moreover, humans have not
realized that natural resources are divided into several types, namely renewable and
non-renewable. Therefore, when nature is continuously used without considering its
capacity, it causes a scarcity of natural resources.

One of the steps to preserve the environment is to limit the access and interaction
between humans and natural resources. This causes conflicts between people that
exploit natural resources and the government that formulated the policies. Moreover,
the use of certain animal or plant species by communities for vital purposes has been
suddenly restricted or completely prohibited due to the pursuit of environmental
goals in the form of natural preservation. Although it has not led to harmony between
humans and nature, it has the potential to trigger ongoing conflicts. Therefore, the
fundamental question that arises from humans is whether environmental livelihoods
can be eliminated for purposes such as biodiversity conservation, which causes a
decrease in welfare and life opportunities, especially for rural communities (Veit and
Benson 2004; Balisacan 2012). Previous studies have shown that a solution is
needed to overcome this problem for humans and nature to be in harmony. In
addition, the conservation of natural resources also makes the community
prosperous.

Biocultural landscape tourism is one of the best choices to avoid conflicts of
interest, preserve the natural environment, and increase the community’s social and
economic values (Kent 2003; Mensah and Ernest 2013; Blaj 2014). However, this
does not generally apply to all types of tourism that are developed in a particular area
due to several factors such as community support and tourists’ awareness to maintain
the surrounding ecosystem. In Indonesia, most of the types of tourism that are
currently growing rapidly are mass tourisms that involve the arrival and gathering
of many tourists in one destination. Moreover, during the holiday season, many
sudden tourist destinations attract tourists to enjoy their vacation; however, when the
holidays are over, these centers are often neglected. Meanwhile, improper manage-
ment of mass tourism leads to a short-time increase in the economy of local
communities and long-term ecosystem degradation around tourist destinations
(Akis 2010; Lee and Syah 2018). Previous studies showed that there is a need to
find alternative types of tourism development to achieve sustainability. Among the
types of developing tourism that exists, ecotourism bridges the gaps that arise due to
the need for environmental conservation which collides with the community’s
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economic needs. Meanwhile, the concept of ecotourism appeared when the commu-
nity realized the essential to create sustainability and balance between economic,
ecological, and social (Diamantis 1999). According to experts, ecotourism is defined
as part of tourism on natural resources that contributes to local conservation and
community for tourists to gain new experiences and appreciate the local environment
and culture (Ziffer 1989; Boo 1991; Australia Department of Tourism 1994; Figgis
1993; Boyd and Butler 1996; Lee and Jan 2019). Therefore, this concept is an
important step to achieve sustainable development, especially in the biocultural
landscape tourism sector (Buckley et al. 2008). Similarly, ecotourism also plays a
role in developing the economy of people in rural areas including the biocultural
landscape and increases local community awareness on nature conservation. How-
ever, ecotourism is not easily achieved because it requires synergy from national and
local institutions.

Furthermore, the two other objectives of ecotourism apart from tourist experience
include environmental conservation and sustainable development (Jamaliah and
Powell 2018; McKercher 2010; Walter 2011, 2013). However, achieving ecotourism
that improves the economy and maintaining environmental as well as socio-cultural
sustainability has many challenges, especially in developing countries that are
related to the strategic, planning, and operational sectors. In its application, tourists
and community awareness are essential to maintain environmental sustainability for
the future.

As one of the fastest-growing sectors of the global tourism industry, ecotourism is
an environmentally, socio-cultural, and economically viable option to promote
sustainable development in the biocultural landscape. Meanwhile, Schmitz and
Herrero-Jauregui (2021) stated that the cultural landscape is used as a step to
understand the socio-ecological dynamics of the community to formulate sustainable
tourism development. Furthermore, cultural landscapes combined with ecotourism
development protect the surrounding wilderness ecosystems. This feasibility makes
ecotourism to play a significant role in harmonizing humans and nature which is the
characteristic of the biocultural landscape. Moreover, the combination of tourism
and landscape is complex because it involves many indicators such as social,
economic, ecological, and policy (Jimenez-Garcia et al. 2020). Therefore, ecotour-
ism is related to natural beauty and the local culture of the community. Also, it
synergizes human economic needs and for nature conservation. However, there is a
possibility of conservation risks due to tourist arrivals and pollution (Zhang et al.
2012; Zawilinska 2020). In addition, it is one of the several attempts to reconcile
humans’ fundamental rights with environmental needs. One of the tourist
destinations developing ecotourism is Clungup Mangrove Conservation (CMC).
Meanwhile, the existence of this process has a multiplier effect on the economic
sector (Dharma et al. 2021), contributes to mangrove conservation and rehabilitation
(Harahab and Setiawan 2017; Hakim et al. 2017), and has demonstrated sufficient
support for conservation-based sustainable development (Wibowo et al. 2018).
Therefore, this chapter aims to determine the role of ecotourism in creating a balance
between humans and the environment in the biocultural landscape using Clungup
Mangrove Conservation (CMC), in Malang Regency, East Java as a case study.
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7.2 Nature and Humans: Towards Sustainable Development

Nature and humans have a close relationship which is reflected in the behavior of
people using natural resources for economic benefits through reproduction. Cur-
rently, human interaction with nature had not occurred directly. However, with the
industrial revolution that occurred in 1750–1850, nature has to be beneficial in
various forms as previously discussed. Fuller and Irvine (2010) and Irivne et al.
(2010) stated that after World War II and industrialization, human interactions began
to change from the desire for direct consumption and exploitation to become
mutualistic interactions such as tourism. Meanwhile, interaction with nature is also
essential to improve the quality of human life (Aldous 2007; Bowler et al. 2010).
Some of the benefits from human interaction with nature include improved physical
health (Ulrich 1984; Maas et al. 2006; Richardson and Mitchell 2010), which have a
positive impact on psychological conditions (Bodin and Hartig 2001; Kaplan 2001;
Fuller et al. 2007), increase the ability to receive information and experience (Han
2009), and create harmonious or relationships with humans (Shinew et al. 2004).
Therefore, interacting with nature directly or indirectly improves humans’ welfare,
whose growth rates are higher.

Based on previous explanations, interactions with nature have a positive impact
on humans. The benefits of mini-style interaction are seen when children play more
often in nature and pay attention to their surroundings. Therefore, this enables the
development of behavior to protect the environment and increase the ability to think
and socialize (Wells 2000; Kuo and Sullivan 2001). A previous study conducted by
Lohr and Pearson-Mims (2005) stated that children’s interactions with nature affect
their attitudes towards the future environment and increase the potential for environ-
mental conservation efforts. Similarly, studying the positive impacts of human
interactions with nature also fosters a perspective of sustainability. With a positive
relationship between humans and nature, activities such as exploitation trigger the
appearance of humans’ rejection, because it leads to ecosystem degradation (Millen-
nium Ecosystem Assessment 2005). Currently, nature has been degraded by several
activities such as agricultural intensification, deforestation, pollution, and land
disturbance, which reduce the quality of human life and threaten the future. The
solutions to overcome this are also limited. However, large-scale conservation,
effective land management, and prohibiting activities degrade the environment.
Moreover, community participation is also required to be in line with environmental
conservation goals. Therefore, to increase community participation, an attraction
from the conservation activities needs to be carried out. Furthermore, integration of
the concept of sustainable tourism, such as ecotourism, is a suitable alternative to
accelerate conservation and effective land management without reducing the eco-
nomic potential of people that depend on nature. This process is essential because
protecting and enhancing biodiversity is important for a sustainable future and
improve life quality in the current ecosystem transition period.
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7.3 Ecotourism in Clungup Mangrove Conservation (CMC)

Clungup Mangrove Conservation (CMC) is one of Indonesia’s ecotourism objects,
which is used as a reference point for several natural tourism managers to develop
into ecotourism. Geographically, CMC is located in Tambakrejo Village,
Sumbermanjing Wetan District, Malang Regency, East Java (Fig. 7.1).

CMC was initiated by the Bhakti Alam Sendang Biru Foundation because of
concern over the degraded natural resources in South Malang, especially around
Clungup Beach. In 2012, the natural conditions around the coast were damaged due
to unfriendly uses. This situation began in 1999 when the community started illegal
felling of trees, for the sale of mangroves, and converting to fish ponds using
non-environmentally friendly methods such as potassium extensification of forest
land, specially protected forests, into agricultural land.

Moreover, CMC has an area of more than 81 hectares designated as a mangrove
forest area and, a coastal border area or greenbelt of 117 hectares (Harahab and
Setiawan 2017; Husamah and Hudha 2018). Based on the Department of Fisheries
and Marine Affairs of East Java Province, there are several zones in CMC, which are
shown in Table 7.1.

This rehabilitation activity was directed and synergized with the concept of
tourism for Yayasan Bhakti Alam Sendang Biru branded CMC as a mangrove
conservation ecotourism destination. Moreover, the ecotourism area consists of
Clungup Beach, Gatra Beach, and Tiga Warna Beach. In 2012, these communities

Fig. 7.1 Clungup Mangrove Conservation area

Table 7.1 Zoning in
Clungup Mangrove
Conservation (CMC)

No Zone Name of the coastal

1 Core Zone Pesisir Pantai Tiga Warna

2 Rehabilitation Zone Pesisir Pantai Tiga Warna

3 Mangrove Pesisir Desa Sitiarjo

4 Mangrove Core Zone Kondang Buntung
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succeeded in developing the CMC area as an ecotourism destination, which later
became a reference by several communities, especially in coastal areas. Furthermore,
the CMC ecotourism area won the Adi Bakti Mina Bahari national competition in
2015 from the Ministry of Marine Affairs and Fisheries because it represented
balanced tourism management between humans and the environment towards nature
conservation and sustainability. In every activity, CMC management is always
consistent with promoting and providing information related to the importance of
mangroves in coastal ecosystems (Hakim et al. 2017).

The Ecotourism CMC management by Yayasan Bhakti Alam Sendang Biru has
several regulations that need to be followed to visiting tourist destinations. These
regulations aim to make nature conservation activities in the CMC area more
organized and moving constantly. In addition, these regulations considered the
ecosystem’s carrying capacity and aimed to educate tourists for further visitation.
Therefore, tourists gain more knowledge related to mangrove conservation in coastal
areas. Some of the existing regulations include:

1. Limiting the number of visitors and time to visit, which is made to reduce the
negative impact of tourist arrivals on the ecosystem.

2. Luggage inspection system, tourists’ luggage is always checked to avoid the
bringing of potentially harmful items to the environment. Furthermore, trashed
items are also recorded and checked when leaving the area, which aims to prevent
tourists from littering in the ecotourism area.

3. The obligation to participate in nature preservation, CMC management requires
tourists to pay an entrance ticket with a value similar to the price of one mangrove
tree seedling. Also, there is a fee that makes tourists plant mangroves in the area
around CMC.

4. There is a system of opening and closing the ecotourism area, which is usually
referred to as ecosystem restoration. This closed activity aims to make nature
have time to regenerate its ecosystem without any disturbance from humans
(tourists), and the CMC management carries out tracing and cleans tourist
destinations from the rubbish.

Wibowo et al. (2018) stated that the sustainability index of the ecological, social,
economic, and institutional dimensions in CMC ecotourism is quite sustainable. This
is due to the active role of the six main volunteers from CMC that were involved in
the process of ecosystem conservation and land restoration in 2012. Presently, there
are approximately 108 workers that are actively involved in the CMC management
process. Moreover, CMC has implemented a reservation system, construction of
monitoring posts, and restrictions. The two monitoring posts, namely a tourist
registration and a checklist of items that have the potential to become waste.
Meanwhile, the second is the recording of waste taken out where the number of
waste items that have been recorded in the first is equal to the amount checked.
Moreover, violations by tourists require strict sanctions. In addition, the restrictions
imposed by the management are on the number of tourists and the time of visit. The
total number of tourists allowed is approximately 700 people with details on Tiga
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Warna Beach which is limited to 100 for a maximum of 3 h with the obligation to use
local guide services. On the Clungup and Gatra Beaches, only 300 people are
allowed on each beach and a maximum of 75 tents, when the tourist desires to
camp. Therefore, CMC management has applied conservation principles in every
process to maintain the sustainability of the existing mangrove ecosystem.

Meanwhile, the opportunities that exist due to the excellent management of this
CMC have not been fully utilized by the surrounding community. Based on
Husamah and Hudha (2018), managers are still unable to provide empowerment or
training to the community to be involved as economic actors in the CMC area. In line
with that study, Harahab et al. (2020) stated that managers still focused on the
process of rehabilitation and conservation of degraded land. This requires very
large funds. Therefore, the process of community empowerment remains an agenda
that has not been realized by CMC managers. Furthermore, the conservation and
rehabilitation process shows a significant change in the recorded mangrove cover
from 2010 to 2016 which increased from 3015–4131 ha or by 0.828 ha
(Wonorengga 2017). This also plays an active role for CMC managers in remaining
obedient to the conservation-based policies that have been made. A previous study
by Dharma et al. (2021) showed that the daily carrying capacity of the CMC is
estimated to accommodate approximately 3000 people per day. However, due to the
firmness and compliance of the management, the number of visitors and the number
of visits for the CMC area is limited to maintain the stability of the surrounding
ecosystem.

7.4 Discussion and Conclusion

One form of harmonization between humans and nature is creating tourist
destinations that use their natural potential by minimizing damage and maximizing
conservation programs as well as community welfare. Meanwhile, the combination
of coastal nature tourism and mangrove forest conservation activities in the
biocultural landscape of CMC Ecotourism is an example of this success. A previous
study by Hakim et al. (2017) and, Imron and Anwar (2019), stated that CMC is
classified as tourism that uses mangroves to increase economic value and carry out
conservation activities in degraded areas.

Ecotourism activities have a significant impact on the increase of the harmony
between nature and humans in the biocultural landscape. Meanwhile, these activities
also have an impact on improving the quality of the surrounding ecosystem, local
wisdom preservation, and tourist satisfaction (Koki 2017) which also improves and
develops the growth of the local economy (ILO 2012). Other tourism activities
oriented towards local communities are relatively few, while many have failed in the
development process due to a lack of balance, such as burdening only one activity
(either tourism or economy only). When there is no balance, the harmony of nature
and humans is difficult to create because humans make use of nature’s potential
without thinking about its sustainability. Meanwhile, the basic concept of ecotour-
ism is to encourage tourists and local communities to better understand the
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environment by actively engaging tourism activities in the conservation of flora,
fauna, ecosystems, and land. Although many relationships need to be created, the
essential link in the development and management of ecotourism is the physical
aspect and the biological landscape (Beeton 2001; Fisher et al. 2020).

As the initiator of CMC, Yayasan Bhakti Alam Sendang Biru has a guideline of
Living with Nature/Hidup Bersama Alam, which is adopted from the Tri Hita
Karana concept. Moreover, Tri Hita Karana is a concept and philosophy of Hindus’
life, which means “Three Causes of Happiness.” This teaching emphasizes the
relationship between humans, nature, and God. In its implementation, these three
relationships need to be balanced and harmonized to create harmony and balance of
life; therefore, humans have an important (Puspitadewi et al. 2015; Parmajaya 2018).
Similarly, guidelines for Living with Nature make CMC a definition that in its
development seeks to use natural resources in a balanced or sufficient manner.
These guidelines are also promoted to the surrounding communities in Tambakharjo
Village. This makes the CMC management activities empower local communities
for nature exploitation, such as illegal logging and extensification of agricultural land
to be reduced or stopped.

Observations have shown that the growth in human and nature’s needs to survive
is becoming a problem that requires a fair settlement for both. Therefore, harmony
between humans and the environment is essential for sustainability. This means that
humans use nature wisely and does not lead to resource exploitation to maintain
natural conditions and capacities for a long time. As a provider of human needs,
nature also benefits through conservation activities to create a sustainable environ-
ment. Meanwhile, economic needs and environmental sustainability are two sides
that constantly collide after completion. Therefore, with the presence of the ecotour-
ism concept at CMC, there has been an increase in the quality of the ecosystem
indicated by a significant distribution of aquatic bird species (Rachmaputra et al.
2018). This is because the area of mangrove land cover is increasing every year
(Wonorengga 2017) and also increases the carrying capacity of the environment
which affects the economy of the surrounding community. From an economic point
of view, it is considered less optimal because people are unable to read the existing
opportunities. However, the CMC management continues to involve and prioritize
the surrounding community to support ecotourism activities by building open
homestays, stalls, rest areas, or offering taxi services to the registration location.
Currently, there are still many improvements in the quality of services and coopera-
tion between local communities and managers. Based on these improvements, it is
believed that ecotourism becomes a bridge capable of creating harmony between
nature and humans. Therefore, the behavior to exploit nature has turned into a desire
to coexist with nature.
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Understanding Micro-experiences
of Heritage Conservation in an Island-based
Tourism Development: A Case of Kubang
Badak BioGeoTrail, Langkawi UNESCO
Global Geopark, Kedah, Malaysia

8
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Abstract

Around the world, efforts to facilitate, promote and strengthen heritage conserva-
tion initiatives in an island-based tourism development have been widely carried
out. Still, more works need to be conducted to truly achieve its goals. One of the
main issues facing heritage conservation is the lack of holistic and integration to
ensure participation from the local community and stakeholders in the develop-
ment process cycle. The question arises: how is combining local knowledge and
values assists conservation? Thus, using Kubang Badak BioGeoTrail as an
example, this chapter attempts to address this question by examining micro-
experiences of the local community living in heritage areas with rapid tourism
development activities. Micro-experiences provide unique insights into diverse
ways people are embedded in their environments based on their knowledge and
responses. Therefore, we will be able to understand local community livelihoods,
social relations and cultures that are most intimately linked to the environment,
particularly in heritage conservation per se. Langkawi Island has been receiving
more than two million visitors annually since its inception as a duty free status in
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late 1980s. Tourism posed opportunities and various threats related to
sustainability matters of the island from the environmental, economic, physical,
social and cultural aspects. One of the concerted efforts undertaken to address
these issues is through the establishment of Langkawi UNESCO Global Geopark
in 2007, which strives to balance conservation with development activities, in
order to fulfil the needs of socio-economic, well-being and education for the
whole community. Careful analysis and appreciation of micro-experiences of
local individuals and communities may therefore broaden the foundation for
shared understanding and collaborative action to address sustainability issues,
particularly in balancing heritage conservation and development inclusively and
effectively.

Keywords

Geopark · Integrated heritage conservation · Livelihoods · Micro-experiences ·
Participatory · Sustainability

8.1 Introduction

The challenge to have both conservation and development in efforts to protect
resources that are of heritage significance is still much debated particularly in
developing countries (Hashim et al. 2011; Hes 2017; Bennett et al. 2017; Reed
et al. 2019). Communities, practitioners, scholars, interest groups and agencies have
been challenged to negotiate rather than “defend” certain notions and thus avoid the
traditional conflict between conservation ideas on one side and development on the
other. Heritage conservation requires a participatory approach from the very start of
the process, namely planning, implementing, monitoring and evaluating. As iterated
by Sacco et al. (2013), heritage-led development should be based on negotiation
between the economic and social conditions that enable the heritage to be performed
and executed through the proper strategic coordination with the local economy and
community.

This way development is more in tune with its expectations (Mahjabeen et al.
2009). More importantly, it is not possible to plan sustainable heritage development
without taking into consideration the cultural processes at the everyday, micro-level
(Ilmonen 2015). As stated by Nasser (2003), the critical elements in promoting
synergy between heritage and development are four-fold:

• The need for long-term planning (local community and stakeholders are involved
in setting long-terms goals, but with short-term steps at the local level).

• The need to protect heritage, since it will be degraded if over-exploited.
• Change and development are necessary.
• Equitable access to heritage and culture resources by the local community and

stakeholder.
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In a broader context, local culture is an essential component of regional develop-
ment, and its protection and development must be closely integrated with planning
and developing the entire region. Before any new development is initiated, the local
culture must be evaluated and a great deal of knowledge, creativity and innovation
must be invested into it to gain the development benefits for the community (Nared
and Bole 2020). Having constructive engagements with local communities and all
stakeholders are crucial to streamline their participation in heritage conservation and
construction of narratives (Adom 2019).

8.2 Micro-experiences and Participatory Approach Towards
Sustainable Heritage Conservation

In this chapter, we focus on the importance of understanding how species and
landscape influences the way we humans interact constantly, illuminated through
micro-experiences (Burke et al. 2020). It is how individuals and communities are
experiencing changes in the environment, how they construct knowledge based on
these experiences and how that knowledge shapes their responses. Examining
heritage conservation at the resolution of micro-experiences has the advantage of
showing us change where many people, especially for those whose livelihoods,
social relations and cultures are most intimately linked to the environment.

Micro-experiences in this chapter also refers to the subjective and humanistic
dimension of sustainability that acknowledges and respects local voices, values and
perceptions to foster social learning and collaboration with other stakeholders in
solving complex problems to attain more sustainable heritage conservation and
management. In essence, the significance of micro-experiences is inspired by
Ostrom’s breakthrough work in Governing the Commons (1990) where self-
organising solutions to commons problems are not only possible but also occur
quite often regarding sustainable use of shared resources. Communities can solve
common dilemmas without complex formal infrastructures. Instead, they rely on a
combination of informal norms, trust and a small set of formal rules that the users
themselves construct, monitor and enforce. Among many other significant
contributions, Ostrom’s also forged essential linkages between the social and natural
sciences.

In recent decades, international discourse on heritage conservation has solicited a
closer relationship between cultural, social and economic issues and sustainable
development, giving rise to an interest using natural resources and cultural capital as
bearers of evolutionary potential for human societies. As Ronchi et al. (2020)
eloquently described the analogy between the role of cultural diversity for social
development and biodiversity for the evolution of the natural ecosystem, “one can
conclude that conservation and the transformation of cultural heritage may be
considered an ethical duty, according to the principles of intergenerational and
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intragenerational equity”. Thus, conservation of natural resources produced collec-
tive benefits in local areas through socio-economic activities that are sustainable
(Adom 2019). Evidently, if nature-based tourism development (i.e. ecotourism and
geotourism) would flourish in local regions, active participation of local people and
their cultural tradition is imperative (Fuller et al. 2007; United Nations 2003; Adom
2018; Zhang et al. 2020).

Several typologies of participation distinguish between processes of participation
depending on the scope of public involvement, with lower (less participatory ends of
the spectrum including information and consultation) and higher (more participa-
tory) ends incorporating approaches that seek collaboration “two-way exchange”
and empowerment of participants (i.e. Arnstein 1969; Pretty 1995). It is also crucial
that the scope of public participation process is made explicit from the outset, to
avoid raising false expectations (Conrad et al. 2011). The relevance of participation
to heritage conservation is evident if the landscape is understood to be a product of
the interaction between nature and people. However, it is also challenging to ensure
effective participation due to various factors, such as limit of top-down regulation,
limited influence of the public on outputs and gap between policies and practices
at the operational level (Conrad et al. 2011).

Acknowledging these challenges, success in any heritage conservation initiatives
would still require a participatory approach, to facilitate this coordination of heritage
conservation. The participatory process is not only to gain new knowledge but also
to assist local communities, agencies, researchers and practitioners with open
debates about developmental and societal issues (Nared and Bole 2020; Chitty
2017). It also allows local people to go through that process of encoding their
cultural memories and history of their landscape (Shea 2019). Reproducing and
recalling cultural memory is place-specific, and landscapes are vessels for family
stories and community memories (Li 2010). Thus, the link formed between cultural
memories, everyday activities and landscapes, are essential in forming a clear sense
of the past and reinforcing the attachment to places in the present as well as future
context.

There is an interconnectedness between the cultural and physical realms. In the
Solomon Islands, for example, archaeological remains that are scattered through the
rainforests of Solomon Islands are more than static remnants of history, as said by
Walter and Hamilton (2014),

When an Isabel Islander walks through the forest, moving between named sites and places,
history is revealed and the journey helps structure or reinforce individual and group identity

The landscape is part of the lived world of the islanders. It symbolises the
recognition of the embedded nature of the relationship between the cultural and
physical domain of land (Walter and Hamilton 2014). In sum, this landscape
becomes part of the islanders’ cultural and natural heritage.

Such importance of the landscape as a source of individual and group identity is
similarly experienced in the island of Langkawi, Kedah, Malaysia (Tan and
Bouchaud 2015). Although the significance of nature and culture in Langkawi Island
is unique, both elements are essential as part and parcel of the everyday lives of the
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local people living harmoniously with nature. The various accolades received from
the Island of Legends, 99 Magical Islands, Duty Free Island, to Naturally Langkawi,
among many, are acknowledgements that Langkawi is simply an innumerable
beauty, as described by the Sanskrit word, Langka means innumerable and Wi
means beauty (see Fig. 8.1).

The archipelago features distinctive geology and biodiversity with complete
sedimentary sequence dating from 541 million to 252 million years ago and the
oldest rock formations in the whole of Malaysia (Leman et al. 2007a, b). In 2007,
UNESCO bestowed on Langkawi the status of Global Geopark, officially
recognising her importance as a unique geological site. However, having geopark
is not all about rocks, more importantly geopark promotes integrated heritage
conservation together with empowering local communities in a participatory manner
through innovative and sustainable socio-economic development (Komoo and
Patzak 2008).

One of the main objectives of a geopark is to stimulate economic activity within
the framework of sustainable development. Respectful of the environment, the
creation of innovative local enterprises, small businesses, cottage industries initiates
high quality training courses and new jobs by generating new sources of revenue
(i.e. geotourism and geoproducts) (GGN 2010). Geotourism is an economic,
success-oriented and fast-moving discipline, a new tourist business sector involving
strong multidisciplinary cooperation (Komoo et al. 2018). Importance of conserving
heritage resources in an integrated manner would boost geotourism activities that
promote features consisting of geological monuments (geosites and geoareas),
biodiversity, socio-cultural heritage (history, legend and myths) holistically.

Even though, a wealth of literature about geotourism exists, there still appears to
be very little research focusing on the visitors and local communities of geopark
territories (Gonzalez-Tejada et al. 2017; Halim et al. 2011; Farsani et al. 2011). More

Fig. 8.1 Location of Kubang Badak BioGeoTrail, Langkawi, Kedah, Malaysia (source: Komoo
et al. 2018)
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evidence-based documentation and platform to encourage communication are
needed in order to share and shed light of experts managing resources collabora-
tively, via a form of participatory democracy or a citizen science with local popula-
tion. This had led to recurrent questions about how do local knowledge and shared
values assist conservation? In a sense, how local communities can meaningfully
contribute to the interpretation at the in situ (e.g. guides, demonstrations) and ex situ
context (e.g. gallery centre, museums, educational materials). Using Kubang Badak
BioGeoTrail as an example, this chapter explores the questions posed through
iterative learning process of micro-experiences from local community living in
heritage area with rapid tourism development. The modest objective of this chapter
is to ascertain whether local knowledge and shared values are important drivers in
managing heritage conservation in a participatory manner through geotourism
initiative.

8.3 Kampung Kubang Badak, Langkawi, Kedah, Malaysia

Kampung (Kg.¼ village) Kubang Badak has a unique ecosystem, representing a
river estuary influenced by the tides, endowed with high geological diversity,
pristine mangrove forests and a history of the early settlement of Thai-origin
communities (see Fig. 8.1). The wetland area in Kubang Badak is rather small,
estimated about 1000 ha, of which 514.3 ha comprise of the Kubang Badak Forest
Reserve (Majlis Perbandaran Langkawi Bandaraya Pelancongan 2002). Areas out-
side the forest reserve consists mainly of rice paddy (now mostly abandoned and
used for cow and buffalo grazing), paper bark woodland, inter-tidal flats, secondary
forest on steep slopes and some original forest on the limestone forest (Wetlands
International Malaysia 2005). The main land use in the area adjacent to the wetlands
used to be related to active rice farming and cattle grazing although there is a large
cement mining operation in the limestone karst to the east of Tg. Mendidih.

There are three main villages in the area consisting of Kg. Kubang Badak,
Kg. Kelubi and Kg. Ewa. The population of Kg. Kubang Badak is approximately
1000 with about 93% ethnically Malay (Interview with Chairman of Fishermen
Co-operative of Sungai Kubang Badak). The Fishermen Co-operative Group of
Sg. Kubang Badak, a community-based organisation under the provision of Depart-
ment of Fisheries Malaysia, consists of a total of 118 members, out of which 30 are
full time members that are fisherfolks and the rest of them are part time members
who are working in various sectors, such as tourism, hospitality and services,
government and industry. Most of the villagers in Kubang Badak have diversified
their livelihoods, from primarily fishing to service-based activities, due to its strate-
gic location in nearby tourism landmarks and high-end resorts and accommodations.

There have been few previous studies in this area although the site has been
identified as an important area for fisheries and ecotourism development (Wetlands
International Malaysia 2005; Bolwerk 2018). Based on the Rancangan Tempatan
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Daerah Langkawi (RTDL) 2030, the unique limestone karst and mangrove forest
landscape in Kubang Badak Forest Reserve as well as its endemic flora, fauna and
overall ecology are highlighted. There are no specific development plans stated for
the area, but it is stated that the Kubang Badak Forest Reserve shall remain as such
and only be promoted for passive eco- and geotourism activities (RTDL 2030).

Major threats to the ecological integrity of the system were considered low,
although there were several identified threats, such as expansion of the limestone
quarrying, introduction of alien species, and the escape crocodiles from the nearby
Langkawi Crocodile Farm (Wetlands International Malaysia 2005).

The future of the Kubang Badak estuary appears to be safe-guarded through the
stated objectives of the Langkawi District Local Plan (2030). However, there is still a
need for close coordination between several sectors to ensure that the approach taken
is sustainable. Most notably, any expansion or planned expansion of the YTL Teluk
Ewa limestone quarry and cement factory will need to be carefully assessed in
relation to the environmental, health and social impacts and local and state govern-
ment investments to promote the tourism sector at Kubang Badak. Appropriate
mitigation and adaptation measures need to be in place to conserve the Kubang
Badak ecological integrity and high landscape value from potential impact of mass
industrial and tourism development in the future.

As such, the development of Kubang Badak BioGeoTrail (Fig. 8.1) is a strategic
partnership project between the Langkawi Development Authority (LADA),
Langkawi Research Centre (PPL), Universiti Kebangsaan Malaysia and Fishermen
Cooperative of Sungai Kubang Badak, Langkawi, to produce a new geotourism or
knowledge-based tourism product in order to achieve maximum satisfaction among
tourists and to inculcate the idea of conservation and management of natural
resources in a sustainable way among local communities and visitors. The emphasis
of biological and geological elements (BioGeo) in naming the trail is based on
unique human interdependence with natural environment situated in a permanent
forest reserve with pristine mangrove ecosystem as well as outstanding geological
significance related to the oldest rock formation of Malaysia, Machinchang Cam-
brian (550 million years old).

Geotourism development in a geopark focuses on balancing efforts in conserving
geological heritage and landscapes, introducing links between natural and cultural
heritage enhancing the socio-economics of local communities. This is a concerted
effort undertaken since 2015 until 2019, to raise public awareness and promote new
geotourism initiative with interesting findings that link geological, biological and
cultural heritage at each site of the trail. The development of Kubang Badak
BioGeoTrail is not for conservation per se but ultimately strives to pursue its
potential to generate the local economy of the inhabitants, who are primarily
involved in fishing, agriculture, hospitality and service sectors. The opportunity of
this trail development is also a window to reviving back cultural heritage, knowledge
and traditions that are slowly diminishing due to the rapid tourism development.
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In a sense, the Kubang Badak BioGeoTrail is a tool for achieving the sustainable
development goals through geopark concept. However, the main challenge is not to
develop the trail, but to make it succeed (Bolwerk 2018). Not only the scientific
perspective on the possible economic and socio-cultural impacts that should be con-
sidered, but also the expectations of the local community. Apart from its scientific
significance of the area, it is pertinent that the Kubang Badak BioGeoTrail will
improve income and livelihoods and instil sense of pride and belonging, in order for
the local community to have sense of ownership to conserve the area in a collabora-
tive manner with relevant stakeholders. The importance of Kubang Badak
BioGeoTrail in the economic, environmental, social and psychological aspects is
pertinent towards ensuring its sustainability.

As observed from Fig. 8.1, the location of Kubang Badak is adjacent to
Machinchang Cambrian Geoforest Park. Geoforest Park serves as a special conser-
vation area within a permanent reserve forest with outstanding geological and
biological resources where protection and wise utilisation of these resources are
geared towards sustainable recreation promoting multidisciplinary research and
enriching community awareness about the natural integration of various forest
resources (Mohammad Ismail et al. 2004, 2005). Apart from Machinchang Cam-
brian, there is also Kilim Karst and Dayang Bunting Marble Geoforest Parks. Each
of them is named after its geographic name and the most significant geoheritage
features within the area (Leman et al. 2007a, b).

The following two sections (Sects. 8.4 and 8.5) will discuss first, steps taken to
develop the Kubang Badak BioGeeoTrail through participatory approach, and
second to examine learning outcomes from the development of Kubang Badak
BioGeoTrail through the micro-experiences of local community, particularly from
the members of Fishermen Co-operative of Sungai Kubang Badak (KPSP Kubang
Badak) and Langkawi Tour Guides Association (LTGA).

8.4 Developing Kubang Badak BioGeoTrail

Initial discussion to propose Kubang Badak BioGeoTrail was held in 2015, where a
group of four researchers from the Langkawi Research Centre (PPL), Universiti
Kebangsaan Malaysia (UKM) together with representatives of KPSP Kubang Badak
community presented to the Langkawi Development Authority (LADA) on the need
to conserve and develop Kubang Badak in an innovative and sustainable manner.
The island of Langkawi, at that time, had received approximately 2 million visitors
annually, both international and domestic (LADA) (Langkawi District Local Plan
2030). Thus, it was a pertinent and timely discussion on Kubang Badak, as to ensure
that sustainable alternative in future development of tourism attraction areas is
shared together with all stakeholders, namely authorities, planners and policy-
makers based on robust scientific research as well as local knowledge, values and
concerns.

Subsequently, several discussions were held internally among researchers and
local communities on developing the Kubang Badak BioGeoTrail framework in
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2016. However, it was only in 2018 that fieldworks was initiated to identify potential
sites for the trail, using materials gathered from discussions held earlier, supported
by existing scientific literature on the geological, biological and cultural aspects of
Kubang Badak, together with local knowledge shared by community of the area. The
process of developing the trail was conducted using the five interrelated stages of
project life cycle: needs assessment, conceptual design and feasibility, action
planning, implementation and operation and maintenance. The involvement and
participation of the local community in the first three stages (needs assessment,
project design and planning) promote behavioural intentions to sustain the project.
The success in implementing the first three stages in a way is to minimise challenges
encountered at later stages (implementation and operation and maintenance), where
at times the local community may have felt left out during the design and planning
stages.

As a result of discussions and three fieldworks held in January, February and
April 2018, 12 interesting sites accompanied by stories about the natural history of
Kg. Kubang Badak, including cultural, geological and biological heritage were
developed (Fig. 8.2). Identification of these 12 sites was conducted in a collaborative
manner with local communities, local tour guides and four researchers from the
Langkawi Research Centre (PPL), UKM as well as staffs from the Geopark Unit,
Langkawi Development Authority (LADA). These sites as illustrated in Fig. 8.2
were developed with consideration to ensure integrated heritage conservation based
on its significance as emphasised from three elements of cultural, geological and
biological.

For instance, in site number 3, Pulau Kubang Badak highlights the biological,
geological and cultural elements of the small island located in front of the fishermen
jetty. The young island was formed by the deposition of fine silt alternating with
mud, which is important in creating a young mangrove ecosystem, which, in turn,
protects the jetty from strong wind and storms (Komoo et al. 2018). Meanwhile, at
site 5, Kampung Siam, the emphasis on the cultural, biological and geological
elements of the village once inhabited by the Southern Thai community. The char-
coal industry was once a thriving activity carried out by the community until it ended
in the 1980s, as it was no longer permitted by the Kedah Forestry Department
(Komoo et al. 2018).

In addition, knowledge dissemination and documentation of these 12 sites were
prepared in three forms: workshop for script writing related to each of the sites,
workshop for local tour guide modules and preparation of booklet. A pilot study was
also carried among undergraduate students of the UKM CITRA programme in May
2018. The objective was to test their understanding and effectiveness of the module
prepared for local tour guides as part of the geotourism activities to be promoted in
the area. All of this knowledge dissemination and documentation processes support
the concept of Kubang Badak BioGeoTrail that promotes optimum and low impact
tourism development. It was also during the workshops and booklet preparation that
allows for researchers and local community to learn and understand each other
capacity to define common ground and compromises (Fig. 8.3).
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Fig. 8.2 The sites of Kubang Badak BioGeoTrail at Langkawi Global Geopark (source: Komoo
et al. 2018)
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8.5 Lessons Learned

“What legacy are we leaving to future generations?” That was the question raised by
the members of KPSP Kubang Badak when asked about the importance of conserv-
ing heritage. It was a question pertinent in opening opportunities for local commu-
nity and researchers to developing the BioGeoTrail. In this chapter, micro-
experiences of the local community are discussed to show the interconnectedness
between human and natural resources as a source of well-being in developing the
Kubang Badak BioGeoTrail. Overall, the interrelated stages of the project life cycle:
needs assessment, conceptual design and feasibility, action planning, implementa-
tion and operation, and maintenance. The local community of Kubang Badak agreed
that they contributed substantially to the BioGeoTrail research through transferring
of tacit knowledge to the researchers.

Fig. 8.3 Local tour guide, En. Othman Ayeb, explaining the Kubang Badak BioGeoTrail to a
group of conference participants (a) (photo by SA Halim), Pulau Kubang Badak (b) (photo by
PPL UKM) and workshop held for Local Tour Guide on Kubang Badak BioGeoTrail Module
(c) (photo by PPL UKM)
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Meanwhile, the transfer of scientific knowledge to the local community was
demonstrated through changes in attitudes or behaviour, as described in Stage
1 and Stage 2 of the project life cycle. However, it is still a challenge to distinguish
the effects of involvement in research and the effects of other knowledge sources or
drivers of change in the community (Garnett et al. 2009). Stage 1 and Stage 2 are as
follows:

Stage 1: Needs Assessment, Conceptual Design and Feasibility, Action Planning
In this stage, recognition given to local knowledge and scientific research acquired

through the project increased the opportunities for intergenerational knowledge
transfer, with older people passing skills to younger community members. There
was also co-learning, with researchers learning and understanding more about not
only their research topic but also about local context. Some of the voices from the
community related to Stage 1 are shared:

We are able to share with people about our knowledge of Kubang Badak through this
BioGeoTrail as a platform

Making the folklore of Kubang Badak alive, such as in Bukit Menora, whilst conserving the
hill that looks almost like a cone (mogote, a geological term for an isolated hill with steep
slopes formed by either limestone, marble or dolomite)

Potential to improve our livelihoods through innovative activities, encourage community to
work together in finding ways to generate income

Local tales of Kubang Badak are unique to the environment and related to the socio-
cultural origin of the community. Place names and place making are useful for
enhancing local community identity and sense of belonging to the heritage
conservation efforts (Abdul Aziz and Liu 2011). Identification of the 12 sites in
the trail was an opportunity for locals to get to know the historical aspects of their
local population. The interpretation of landscape from a scientific perspective
together with cultural knowledge has revealed an intrinsic link between geology,
biology and its people, not only for conservation purpose but also to boost local
socio-economic development (Unjah and Halim 2018).

Generally, responses from the local community in developing the Kubang Badak
BioGeo trail demonstrated their commitment to volunteer their willingness to
invest personal resources, such as time and energy in working together with
researchers. This finding concurs to Olson (1971) who postulated that leadership
amongst local community emerges because they value the collective good more
and are willing to incur costs to participate. Even so, Kubang Badak BioGeoTrail
is still at an early stage of commercial development, more research is needed to
understand the socio-economic and social-cultural effects of the trail develop-
ment, particularly in addressing poverty alleviation in rural communities.

Stage 2: Implementation and Operation, and Maintenance
The development of Kubang Badak BioGeo trail, serves as evidence of community-

based management or co-management of natural resources could be done
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effectively, whilst enhancing social capital and increasing incomes of households
(Garnett et al. 2009; Popa et al. 2017; Abdul Halim and Ishak 2017).

In Stage 2, technical skill development and capacity-building process are vital to be
given as part of the training to local community to sustain the trail effectively. The
voices shared from the younger age group of the Kubang Badak community as
illustrated below highlight the many aspirations expressed by local community
and the need for a more strategic approach and implementation of the trail:

More efforts to equip our people with knowledge and skills, in order to take care of our trail,
both from internal and external aspects

Kubang Badak is not like others, we want to make a dream come true here

Not only focus on the BioGeoTrail per se but also linking it with Kubang Badak and its
surrounding areas for inclusive and benefits for all

Training is not only on conservation but also other related topics such as
finance management, how to start micro-business, communication, leadership,
health and safety. Furthermore, the development of Kubang Badak BioGeoTrail
allows for greater monitoring of environmental changes in the area with local
authorities and expanding how local community understands the impacts and
consequences in conservation with development, particularly for heritage
conservation.

Developing the Kubang Badak BioGeoTrail in a collaborative and participatory
approach, continuous efforts are still needed to investigate the environmental and
social trajectories through action research fusing local knowledge and scientific
research. Ensuring all stakeholders commitment and momentum are critical to
maintaining the governance and management of the trail, particularly with locals
and institutional support, not only financially but also in terms of moral support
and obligation to ensure the success of the BioGeoTrail development.

8.6 Conclusion

The micro-experiences shared from the Kubang Badak BioGeoTrail suggest that
appreciation towards natural resource management, and development, is as much
about people as it is about the natural environments, and that modes of knowledge
transfer need to acknowledge social context. Therefore, it is with great hope that the
development of this Kubang Badak BioGeoTrail serves as evidence and motivation
to encourage greater public engagement in conservation practice together with
experts, authorities and relevant stakeholders in achieving sustainability aspirations
for the sake of present and future generations.
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The Dynamics of Environmental Change
Pose Challenges to Preserving
the Biocultural Landscape in Indonesia

9

Zulfaidah Penata Gama and Elita Agustina

Abstract

Environmental changes can be affected by climate change, global warming, or
disasters. They typically can lead to changes in the landscape, the ecosystem, and
their natural habitat. Global warming is the process of an excessive increase in the
Earth’s temperature. The cause is, of course, excessive greenhouse gases. Climate
change is an extreme reaction to weather phenomena that negatively affect
agricultural resources, water resources, human health, depletion of the ozone
layer, vegetation, and soil, causing double the concentration of carbon dioxide
in ecosystems. The dynamics of environmental change also occur due to indus-
trial development in urban areas. There are also many changes in rural areas in
Indonesia because many people are building houses in the village area. Villages
considered having pollution-free air and a healthy environment. The environmen-
tal changes that occur also have an impact on biocultural changes. Therefore, the
effort of maintaining balance and biocultural preservation is aimed at maintaining
local wisdom in each region. Therefore, environmental change dynamics provide
an opportunity to maintain the biocultural landscape while maintaining local
wisdom in each region. Biocultural landscapes are interrelated holistic systems
that have been formed by human management for a long time. In Indonesia
several provinces have experienced disasters such as tsunami. Tsunami impacts
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sudden changes in the landscape, which will inevitably cause the population
around the disaster site to adapt to survive. Likewise, animals and plants affected
by disasters experience very significant changes. In a healthy biocultural land-
scape, pets are an extension of the human community, an essential part of the
growing and ever-strengthening relationship between humans and the natural
world. The knowledge and wisdom of indigenous groups have developed over
the centuries and are interdependent with their natural environment. These are
sometimes referred to as “indigenous,” “local,” or “cultural knowledge,” tradi-
tional knowledge, or local wisdom and are an understanding of nature, such as the
nature of plants, animal behavior, ecosystem balance, and food and medicine.
Medical problems are also sometimes related to ethnic issues in an area. Tradi-
tional knowledge is essential for the resilience of a biocultural system. Efforts to
revitalize, share, respect, and implement these policies are critical for protecting
biodiversity, preserving cultural heritage, maintaining global ecological health,
and mitigating climate change. This chapter is aimed at describing the importance
of local wisdom actions to restore post-tsunami conditions in an area in Aceh that
affects the biocultural landscape in that location.

Keywords

Aceh · Biocultural landscape · Disaster adaptation · Local wisdom · Tsunami

9.1 Introduction

Global warming is a symptom of climate change. At this time, global warming and
climate change are not new issues heard by the Indonesian people. Global warming
occurs when the global average temperature or the temperature of the Earth’s surface
increases. Global warming is a rapid increase in the Earth’s average surface temper-
ature over the last few years, mainly due to the greenhouse gases released when
humans burn fossil fuels (Bhandari 2018). The gradual increase in the Earth’s
atmosphere, commonly associated with the greenhouse effect, is caused by increas-
ing carbon dioxide, chlorofluorocarbon (CFC), and other pollutants. Global warming
is the most severe environmental problem and can cause temperature rise, sea-level
rise, climate change, and ecological change that profoundly affect human existence.

Indonesia is prone to disasters primarily related to climate change (Measey 2010).
Other causes such as forest and land fires, landslides, storms, and droughts have
destroyed infrastructure and damaged forest and coastal ecosystems, resulting in loss
of life and property ecosystem services and livelihoods. Most of Indonesia’s green-
house gas emissions come from changes in land use, forests, energy, agriculture,
waste, and industrial processes.

Industrialization is a process of socio-economic change that changes the system’s
livelihood of an agrarian society to be an industrial society. Automation can be
interpreted as a state where association focuses on one’s economy, covering increas-
ingly diverse jobs (specialization), increasing salaries, and income high.
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Industrialization is part of modernization, where social change and economic devel-
opment are closely related to technological innovation. The industrial revolution had
a positive impact on the world economy because the industrial revolution made the
price of goods cheaper and the work easier. After all, machines assist in it. But the
influence of the industrial revolution on climate change on Earth is negative.
Because of to the increasing number of factories that produce waste and smoke,
this can result in higher levels of environmental pollution. This pollution in general
can have an impact such as acid rain which can damage forests and agricultural land.

Indonesia’s position on the Pacific Ring of Fire (an area with much tectonic
activity) causes the country to face many risks in the form of natural hazards such as
volcanic eruptions, earthquakes, floods, and tsunamis. Underwater earthquakes or
volcanic eruptions in the ocean can cause tsunami waves that are harmful to people
and the sea environment (Mutaqin et al. 2019). In 2004, most of the world was hit by
the Indian Ocean earthquake and tsunami. This incident killed more than 167,000
people in Indonesia (mainly Aceh) and displaced more than half a million people as
thousands of their homes were destroyed. Although massive tsunamis like the 2004
tsunami are rare, the Sumatra region is often shocked by an offshore earthquake that
can trigger a tsunami. The tsunami wave destroyed everything in its path, such as
boats, buildings, bridges, cars, trees, telephone lines, and power lines.

The tsunami’s caused damage to human life and hurt insects, animals, plants, and
natural resources. The tsunami has also changed landscapes. Tsunamis can destroy
trees, plants, and animal habitats such as bird nests. Land animals are killed because
the tsunami waves drown them, and marine animals die of pollution when the
harmful chemicals are washed into the sea, poisoning marine life. The impact of
the tsunami on the environment is related to the landscape, animal life, and human-
made environmental aspects. Solid waste and debris from disasters are the most
critical environmental problems facing a tsunami-stricken country.

Before the tsunami, every area had biodiversity, unique biocultural values, and a
population with diverse traditional ecological knowledge that had been preserved
sustainably for decades. Humans have used the surrounding landscape and living
organisms as their source of life. Besides, humans have developed a new variety
through cultivation. Biodiversity forms the foundation that facilitates the formation
of cultural diversity. At the time of the tsunami, each affected area experiences a
change in landscape and loss of inherited knowledge of biocultural values. Efforts to
maintain biocultural diversity are very urgent because the threat of loss of indigenous
cultures continues over time (Martinez-Reyes 2012).

Post-tsunami development of buildings, settlements, roads, and bridges in Aceh
has some impact on changes in the biodiversity and socio-culture of the community.
Rapid changes in the ecosystem of an area indicate an ecological imbalance between
humans and nature. Efforts have been made to restore and maintain a balanced level
of biodiversity and landscapes can be handled at the level of cultural diversity or
local wisdom. Many studies have demonstrated that the human adaptation process is
rooted in biological resources and the traditional knowledge that is created. Biodi-
versity and cultural diversity that exist in a particular area can be said to be natural
resources that form the basis for determining the cultural characteristics of the
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community. The knowledge held by local people can also be considered a valuable
resource. The ability of humans to respond to changes in the global environment can
be predicted through the development and dissemination of customs. Thus, it is true
that humans and nature coexist, interact, and depend on one another in an ecosystem.
Therefore, it is very important to understand the connection between people and
nature, which is affected by impacts such as that of the tsunami (Hong 2011).

The idea of relating to biocultural systems arose from landscape geographers’ and
ecologists’ work on more mechanical socio-ecological systems and more human-
centered cultural landscapes. This concept also grew politically through the Con-
vention Concerning the Protection of the World Cultural and Natural Heritage
(UNESCO 2017) and the impetus that arose from that international treaty. The
World Heritage Convention helps focus attention by relating designations that
were previously separate from natural and cultural sites through framing landscapes
in biocultural contexts. Different cultures and societies viewed and valued biodiver-
sity differently because of their distinct heritage and experiences. Much of the
discussion about the complicated relationship between the conservation of biodiver-
sity and cultural diversity has been centered on the argument that cultural diversity
can underpin multiple natural resource use and protection practices. Ecosystem
services can also be seen through the prism of nature’s contributions to people
(Díaz et al. 2018).

Biocultural landscapes are formed by dynamic processes developed by nature and
humans. They connect with humans through various interactions, creating complex
biocultural systems full of functions, services, and values. The intensive and rapid
modification of the biosphere in the context of global change by humans is one of the
tasks of landscape ecology, namely determining the method of analyzing the inter-
action of humans and modified ecosystems, taking into account the consequences of
the sociocultural and human economy (tradition, local wisdom, welfare) and eco-
system (integrity, resilience), and providing indicators for these interactions and
effects.

Local wisdom plays a role in managing natural resources and the environment.
However, local wisdom also has the face of several challenges, such as population
growth, modern technology and culture, enormous costs, poverty, and inequality.
The prospects for local wisdom in the future depend heavily on community knowl-
edge, technological innovation, market demand, utilization and preservation of
biodiversity in the environment, government policies that are directly related to the
management of natural resources and the environment, and the role of the commu-
nity. The role of the community in maintaining and preserving local wisdom values
must continue to the next generations, for example, the experience of the community
in Aceh Jaya district, Aceh Province. The community applies local wisdom values
after the 2004 Aceh tsunami disaster. The efforts made by the Aceh Jaya community
to prevent a disaster were to prohibit the community from cutting down trees around
rivers, that is, direct community monitoring of forest use. The community indepen-
dently protects and conserves the forest by planting trees. The government as the
policymaker needs to ensure that the values of disaster-based local wisdom will
continue to exist amid society through various technological and educational
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innovations (Erianjoni 2016). This chapter aims to describe the importance of local
wisdom actions to restore post-tsunami conditions in an area in Aceh that affects
landscape bioculture in that location.

9.2 Case Study and its Site: Tsunami Disaster in Aceh

Based on historical records, Aceh has experienced several tsunamis, namely in 1837,
1861, 1885, 1886, 1907, 1922, 1949, 1964, 1967, 2004, 2010, and 2012 (BMKG
2019). Only the tsunami that occurred in December 2004 has the most complete data
related to the impact of the tsunami. The tsunami in 2004 resulted in 130,000 deaths,
37,000 people missing, and 500,000 houses damaged, and it hit all districts/cities in
the coastal areas of Aceh, especially the west coast (BRR and Patners 2006). Based
on tsunamis that have occurred several times in Aceh Province, it can be categorized
as a disaster that has a permanent tendency (BPBA 2019).

The tsunami disaster that occurred on December 26, 2004, has destroyed the
coastal area of Aceh Province. It caused the loss of human lives and damaged
infrastructure, settlements, public facilities, and coastal ecosystems. The damage to
the coastal ecosystems includes the intrusion of seawater and silt to land, the
destruction of coral reefs, the uprooting of some coastal vegetation, changing
coastline, and wetland morphology.

The tsunami in 2004 was one of the most devastating tsunamis that resulted from
a massive earthquake. The earthquake that triggered this tsunami was between 9.1
and 9.3 Mw (Poisson et al. 2011). Aceh Province is one of the provinces most
affected by the tsunami in 2004. The worst effect of the tsunami was reported in
Banda Aceh, Aceh Jaya, Aceh Besar, and Aceh Barat. This tsunami also hit several
other areas to the east of Aceh, such as Pidie, Bireuen, and Lhokseumawe. The east
coast of Aceh has been affected by a tsunami that is smaller than the area in Banda
Aceh and the West–South coast of Aceh (Meilianda et al. 2019).

9.3 The Effect of the Tsunami Disaster on the Aceh Coastal
Ecosystem

A tsunami as high as 10–15 m traveling at a speed of 40 km/h causes damage and
destroyed the coast of Aceh, namely along the West Coast of Aceh, the 21 districts/
cities in Aceh Province, 15 of which were hit by the earthquake and tsunami. The
total area affected by the earthquake and tsunami reached 649,582 ha, including
61,816 ha of agricultural land, 11,609 ha of aquaculture ponds, and 32,004 ha of
mangrove forests and coastal vegetation (UNEP 2007a).

The earthquake and tsunami in Aceh had a major and comprehensive impact on
the people of Aceh at various levels. We can see the impact of the destruction of
residential infrastructure, community services, and the natural environment in par-
ticular coastal areas. The tsunami’s effect on the coastal and marine regions of Aceh
Province caused pollution of the sea (material flakes), the groundwater, and a change
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in the coastline. Mangrove forests that function as protection for settlements from
waves and winds were severely affected by tsunami waves. Mangrove forest, which
is nature protection, also serves as a spawning ground, nursery ground, and feeding
ground for various marine life, including fish. Another natural protection that has
been damaged and lost is coral reefs that function as shelters and fish spawning
grounds. This condition has an impact on reducing fish resources and coastal species
(potential for biodiversity). Damage and loss of wetland ecosystems and artificial
ecosystems have a significant effect on people’s economic activities (Rotty 2018).

Apart from being caused by the tsunami, damage to the coastal areas was also
caused by earthquakes that had changed the landscape along the West Coast of Aceh
and Simeulue Island. Two mechanisms caused damage to the coastal ecosystem due
to the tsunami, namely tsunami energy, which hit the coast and destroyed mangrove
forests, pine (sea pine) stands, coconut groves, and various other vegetations. Even
in some coastal areas that were severely affected by the tsunami, the waves’ force
also caused the mangrove trees to be uprooted and did not leave any vegetation
around them. Another mechanism that causes coastal vegetation damage is standing
seawater that remains on land after the tsunami. Stagnant seawater that has high
salinity affects the growth and development of coastal plants, which become stressed
and dry and then die (Wibisono and Suryadiputra 2006).

Damage to coastal ecosystems such as mangroves and coral reefs has caused the
loss of protection of lowland coastal areas. The existence of coastal ecosystems is
essential in protecting the coast from extreme waves caused by wind, including
cyclone storm surges. However, information regarding coastal ecosystems’ role in
protecting the land from tsunami waves is still minimal. The coastal ecosystem can
be an essential predictor variable for the tsunami hazard. Other coastal ecosystem
components that can act as a buffer against the tsunami hazard are coral reefs,
seagrass beds, mangroves, and other vegetation that protects against disasters
(Cochard et al. 2008).

9.3.1 Post-tsunami Coastal Vegetation in Aceh

Aceh Province has two types of vegetation: upland tropical rainforest vegetation and
lowland tropical rainforest vegetation. The lowland tropical rainforest has a vital role
in protecting coastal areas. The types of vegetation are coastal vegetation that is
experiencing elevation or formation of escape, coastal vegetation that is
experiencing erosion, and rocky beach vegetation (Suryawan 2007).

The tsunami disaster caused the coastline to be severely damaged, and almost all
vegetation was destroyed and lost. Damaged coastal vegetation included mangrove
vegetation, coastal vegetation, and lowland tropical rain vegetation. The vegetation
of the damaged coastal areas has experienced changes (succession), by the emer-
gence of pioneer plant species such as herbs, shrubs, and saplings. However, the
coastal province of Aceh has experienced abrasion from year to year. Efforts to
mitigate coastal erosion are carried out by planting potential plants in coastal areas
and preserving coastal vegetation. The effort was initiated by the government and
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private in several locations in Aceh through a program of planting by community
groups. The kinds of species that are used for coastal rehabilitation plants are Cocos
nucifera, Casuarina equisetifolia, Terminalia cattapa, Cerbera manghas, Hibiscus
tiliaceus, Azadirachta indica, Callophylum inophyllum, Jatropha curcas, and Pan-
danus tectorius (UNEP 2007b).

Aceh’s East Coastline is 761 km long and has a muddy beach type. Before the
tsunami, this beach was covered by a large area of mangrove forest. Meanwhile, the
west coastline of Aceh is 706 km long and is dominated by sandy beaches covered
with coconuts, sea cypresses, and other types of coastal vegetation. Aceh’s West
Coast stretches from Banda Aceh City to Nagan Raya. Based on the local
community’s information, the dominant species before the tsunami along the West
Coast of Aceh were Hibiscus tiliaceus, Pterospermum diversifolium, Casuarina
equisetifolia, Ficus septica, Pongamia pinnata, Cerbera manghas, Timonus
compressi caulis, Barringtonia asiatica, and Ipomoea spp. Before the tsunami,
Ipomoea spp. grew on the back of a sandy beach, but it was found growing far
inland after the tsunami. Ipomoea spp. can also serve as a biological indicator that
the area is suitable for planting Barringtonia asiatica, Callophyllum innophyllum,
Casuarina equisetifolia, Cerbera manghas, Pongamia pinnata, Terminalia catappa,
and Hibiscus tiliaceus. The community plantations located around the coast before
the tsunami was coconut (Cocos nucifera) and rubber (Hevea brasiliensis)
plantations (Wibisono and Suryadiputra 2006). Species that can currently be found
on the Lhoknga Aceh coast can be seen in Fig. 9.1.

Fig. 9.1 Species that can currently be found on the Lhoknga Aceh coast (A. Ipomoea spp., B.
Hibiscus tiliaceus, and C. Casuarina equisetifolia)
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9.4 Post-tsunami Mangrove Damage

Mangrove forests are vegetation that is generally found on muddy tropical beaches
such as the coastal areas of Aceh. Aceh Province has mangrove forests that are
scattered along the east coast and West Coast of Aceh. The east coast of mangrove
forests can be found in Aceh Tamiang, East Aceh, North Aceh, and Bireun.
Meanwhile, on the west coast, you can find mangrove forests in Aceh Jaya, West
Aceh, and Aceh Singkil. Pulau Simeulu and Pulau Banyak are islands with man-
grove forests that were also affected by the tsunami (Wibisono and Suryadiputra
2006).

Several types of plants found in Aceh’s mangrove forests before the tsunami hit
were Avicennia marina, A. officinalis, A. alba, A. lannata, Bruguiera gymnorrhiza,
B. parviflora, Ceriops tagal, C. decandra, Lumnitzera littorea, L. racemosa,
Rhizophora mucronata, R. apiculata, R. stylosa, Scyphiphora hydrophyllacea,
Sonneratia alba, S. caseolaris, Excoecaria agallocha, Aegiceras cornoculatum,
Xylocarpus rumphii, and X. granatum (Wibisono and Suryadiputra 2006). Because
of the zoning in the mangrove forest, the vegetation that dominates is different. The
zone closest to the sea is dominated by Avicennia spp., which can tolerate high
salinity levels. By contrast, the middle area (mesozone) is dominated by Ceriops
spp., Lumnitzera spp., Scyphiphora hydrophyllacea, Bruguiera spp., and
Rhizophora spp. In the back zone, further into the drier soil conditions, the dominant
species are Aegiceras and Xylocarpus that grow well (Noor et al. 2006).

The tsunami in 2004 destroyed the ecosystem on almost the entire coastline of
Aceh. The strength of the tsunami waves destroyed tens of thousands of hectares of
mangrove forests. Before the tsunami disaster, Aceh’s mangrove forests had
undergone extensive degradation. The leading cause is the development of shrimp
ponds, oil palm plantations, and mangroves’ felling for charcoal production
(Wibisono and Suryadiputra 2006). Mangrove forest degradation in Aceh got
worse after the tsunami. Mangrove forests in Aceh, which have 350,000 ha, suffered
damage of around 50.3% or 174,590 ha due to the tsunami (Rotty 2018). Various
species that grow in the middle of the mangrove forest can be seen in Fig. 9.2.

Fig. 9.2 Various species that grow in the middle of the mangrove forest (Source: Wibisono and
Suryadiputra 2006) (A. Scyphiphora hydrophyllacea, B. Ceriops spp., C. Bruguiera gymnorrhiza,
and D. Lumnitzera littorea)
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9.5 Preservation of the Biocultural Landscape in Aceh

The effort to rehabilitate and reconstruct tsunami-affected areas is a difficult activity
to do. This activity requires a long time and sustainable effort. Implementing the
rehabilitation and reconstruction program for a tsunami disaster area requires studies
from various aspects of local community life, such as social, economic, cultural, and
environmental aspects. Efforts to achieve the expected goals and targets require
commitment from various parties, both government and non-government. The aim
of the rehabilitation and reconstruction of tsunami-affected areas is to protect coastal
ecosystems’ uniqueness and ecological function and improve community
livelihoods. It is hoped that the recovery of the coast’s natural conditions can restore
the livelihoods of the community such as fisheries, livestock, ecotourism, and other
new resources while maintaining and preserving the environment based on
Acehnese local wisdom.

9.5.1 Rehabilitation of Mangroves and Surrounding Animal
Habitats

Mangrove replanting takes place along the east to the West Coast of Aceh. The
approach taken involves the community in rehabilitating the land from the planning,
preparation, planting, and maintenance stages of seedlings. The goal of post-tsunami
coastal community empowerment is to immediately restore the coastal ecosystem’s
ecological condition and increase alternative livelihoods for people who depend on
coastal natural resources. One of the government’s efforts to improve the standard of
living of the community is the provision of environmentally friendly grants, namely
integrating mangrove ecosystem restoration with community-based small-scale eco-
nomic activities (Rotty 2018). In 2006, 30 million mangrove seedlings have been
planted in areas affected by the tsunami. The government rehabilitated a mangrove
forest covering an area of 26,000 ha in 2010. Regeneration that has been carried out
indicates that natural recovery and succession of mangrove forests is slower and
more complicated than regeneration and succession of coastal forest vegetation. The
habitat has been destroyed and drastically changed, making it unsuitable for man-
grove forests. Habitat changes affect mangrove forests, such as physical and chemi-
cal factors, growth media or substrate, loss of mother trees, and the seawater ebb and
flow (Wibisono and Suryadiputra 2006).

Apart from mangrove restoration, an environment-based shrimp cultivation
program is also being carried out. Aceh is one of the major shrimp commodity-
producing provinces in Indonesia. However, in 2000, this commodity had experi-
enced a decline and continued to decline after the earthquake and tsunami in Aceh.
Efforts to restore the productivity of the shrimp commodity in Aceh are rehabilita-
tion of the ponds. The community is assisted in implementing environment-friendly
shrimp farming to reduce pond rehabilitation activities’ negative impact on environ-
mental quality (Rotty 2018).
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9.5.2 Cultivation of Coastal Forest Types

In 2008, coastal forest rehabilitation had reached 1000 ha after the tsunami with the
planting of 1.54 million plants. This rehabilitation program involves the community
through the coastal plant program in Aceh. This program, which involves the
community, can rehabilitate coastal ecosystems, develop community livelihoods,
and make village regulations that can support coastal ecosystem rehabilitation efforts
and environmental education campaigns.

One of the districts most severely affected by the earthquake and tsunami in Aceh
Jaya district is located on the West Coast of Aceh. The process of rehabilitating
coastal forests in Aceh Jaya district is carried out by planting 371,750 plants
consisting of 19 plant species. The tsunami has caused the retreat of the coastline
up to 500 m inland, destroyed coastal forest vegetation and swamps, and turned rice
fields into swamps. This area now forms a stretch of mangrove swamp where people
catch shrimp and fish. The coastal forest rehabilitation program in Aceh Jaya district
has obstacles in its implementation. This condition was caused by the activity of
excavating sand for building materials after the tsunami that causes rising sea levels
about 3 m from the previous limit during the tide. This rising sea level causes some
of the newly planted coastal plants to die. However, in some places, coastal forest
vegetation has naturally started to grow and develop.

Restoration of coastal forest resources improves the quality of the surrounding
environment. This rehabilitation is also likely to bring back turtles to lay their eggs
along the coast of Aceh Jaya Regency, as they did before the earthquake and tsunami
disaster. The plant species that have been planted by the community on the coast of
Aceh Jaya Regency in 2007 are from groups of mangroves, coastal plants, and forest
plants. The mangrove plant groups planted by the community are large mangroves
(Rhizophora mucronata), red mangroves (R. apiculata), Yellow Mangrove (Ceriops
tagal), and api-api (Avicenia). The types of coastal plants that have been planted are
sea cypress (Casuarina equisetifolia), mastwood (Calophyllum innophyllum), coco-
nut (Cocos nucifera), sea hibiscus (Hibiscus tiliaceus), Indian Almond (Terminalia
cattapa), and Indian Ash Tree (Lannea coromandalica). Meanwhile, the residents’
yard plants are Balinese orange, chocolate, durian, mango, rambutan, starfruit,
tamarind, and jambu keling (WIIP and WWF Indonesia 2008).

9.6 The Importance of Local Wisdom in Aceh

Disaster management based on local wisdom is an effort to optimize the natural
potential and local cultural values of the community to facilitate the rehabilitation
process after natural disasters such as the earthquake and tsunami in 2004. Aceh, as
one of the disaster-prone areas in Indonesia (BPBA 2019), has several values of local
wisdom, a combination of religion, local culture, and natural potential. Among the
local wisdom implemented at the reconstruction and rehabilitation stage after the
tsunami disaster in Aceh is the construction of a housing structure that follows the
Aceh traditional house (Rumoh Aceh), replanting coastal forests in Aceh (Uteun
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Aceh), cultivation of marine biota, and coastal and marine environmental manage-
ment by Panglima laot based on the traditional law of the sea (hukum laot). The
management of Aceh’s marine and fishery resources to date still involves the
Acehnese customary institution, the Panglima Laot Institute. Panglima Laot, in its
implementation, applies the values and concepts of local wisdom. The concept of
local wisdom is still being maintained. In managing the coastal and marine environ-
ment, Panglima laot adheres to the customary law of laot. Laot customary laws are
standard rules preserved and maintained by the fishing community to keep order in
fishing and fishermen’s lives in coastal areas. In carrying out its functions, Panglima
laot has duties, including coordinating and supervising every fishing effort in the sea,
guarding and supervising uteun bangka (mangrove forest), uteun pasie, uteun aron
(pine forest), neuheun (pond), and lancang sira (salt fields), bineh pasie (beachside).
Uteun Bangka (mangrove forest) is a buffer zone for life on the coast. The values of
Indonesian local wisdom that have been passed down by our ancestors must
continue to be preserved. Local wisdom possessed by each region can support
environmental rehabilitation efforts after a disaster such as a tsunami disaster.

Aceh is a disaster-prone (BPBA 2019) area requiring early knowledge related to
disaster mitigation that the community understands. The people of Aceh have the
values of local wisdom, which, when examined and interpreted, have taught the
community to be ready to face disasters with the traditional house of Aceh as a
cultural heritage called Rumoh Aceh. Hairumini (2016) analyzed the values of
Rumoh Aceh for earthquake and tsunami disaster mitigation. The values of Rumoh
Aceh are found in the components of building form and ceremonies. The knowledge,
attitudes, and behaviors of local wisdom in Rumoh Aceh have taught the community
to adopt these values in building their houses, as part of caring for cultural heritage,
disaster mitigation, building families and social systems (Elliott 2014). The con-
struction of a housing structure that follows the Aceh traditional house (Rumoh
Aceh) can be seen in Fig. 9.3.

Fig. 9.3 Construction of houses following the Aceh traditional houses (Rumoh Aceh) (A. before
tsunami, B. after tsunami)
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Together with various related parties, the Aceh government wants to make post-
tsunami Aceh a green province through a rehabilitation and reconstruction program.
Efforts to realize “Green Aceh” and the development carried out must be environ-
mentally sound and based on Acehnese local wisdom. Examples of the application
of Acehnese local wisdom are such as the application of Acehnese customary law in
managing marine natural resources and fisheries. The environment in the concept of
Acehnese customary law is a gift from God that has strategic value for human life
and other living beings. Wise and prudent environmental management has been
practiced for a long time and generations.

Mangrove forest plants have various functions, including breeding grounds for
multiple types of fish and shrimp, preventing the infiltration of seawater into the
land, and resisting abrasion. In some places, such as in Aceh Besar and Aceh Barat
District, there is a tradition to plant a mangrove tree, and who plants the tree can
benefit from that plant. However, due to uncontrolled management, mangrove tree
planting continues to expand, so ownership is no longer clear. Mangrove trees that
are already large are cut down by their owners, converted into neheun (ponds) to be
used as a place for cultivating shrimp, oysters, and fish. This condition causes
mangrove forests belonging to ulayat communities (the communities’ area) to
decrease. As a result, mangrove preservation for coastal ecosystems’ protection
becomes difficult because of the transfer of ownership of mangrove forests in the
local area.

Uteun Aroen (pine forest) is a coastal buffer zone that is dominated by pine trees.
Based on the fishing community's experience, information is obtained that the waters
near the coast with many pine trees are very popular with fish groups such as
snapper, grouper, and mollusk groups (shellfish). Interest in fish and other marine
animals is also thought to be related to the temperature factor’s condition around the
coastal area where pine trees are growing. After the tsunami, cypress trees were
again planted by the community because they were believed to protect coastal areas
and bring benefits to the surrounding animal life. Uteun pasie (coastal forest) is a
canopy area of forest trees that grow along the coast.Uteun pasie is a protected forest
area for the benefit of maintaining environmental balance in coastal areas. Aceh
coastal communities have local wisdom in regulating coastal areas, including
through the protection of green lines in the form of trees along the coast, better
known as green belts. In the past, the green lane was like bak aron (pine tree)
protected by traditional institutions. Logging like bak aron in the bineh pasie
(seashore) will be subject to customary sanctions without clear reasons. At this
time, the customs regarding the care and protection of bak aron and other trees are
starting to get less attention and care.

Bak aron and bak mee (tamarind tree) that survived the tsunami waves were cut
down for reconstruction purposes such as making road expansion. According to
customary stakeholders’ experience, bak aron has a relatively good ecological
function to create a balance in the environment in coastal areas. Its high adaptability
to coastal climates and seawater makes bak aron tubs survive even though the land
where it grows is inundated by seawater at high tide. From an economic viewpoint,
the green line like bak aron attracts certain fish species to approach the coastal area.
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This condition is, of course, very beneficial for fishers because they can catch fish in
the nearby waters. Another benefit of planting bak aron is that it can strengthen cliffs
or soil ties along the coast where it grows.

The facts in the field indicate that the bak aron can survive in the tsunami puddle.
Baked bak aron and other tree species can still be seen around Lhoknga Beach, and
Lampuuk Beach, Aceh Besar District, was the worst hit by the tsunami. Apart from
the bak aron, according to the local community, there are several other types of
plants that are good and important to be planted in the buffer zone (seashore), such as
bak bunot (nyamplung/Callophylum inophyllum), bak seukee (pandanus), and bak
Bangka (mangroves). Society can plan on dry coastal soil or in tidal areas. In efforts
to maintain the preservation and abundance of fish in coastal areas, the Panglima
laot regulates fishing time, catching procedures, and use of fishing gear through local
sea customs. Provisions or prohibitions held in laot customary law are still useful in
fishing communities. The requirements or prohibitions of customary sea law are as
follows:

1. Fishermen are not allowed to destroy the habitat of fish and other biotas, through
bombing, poisoning, anesthesia, electricity, taking coral reefs, and any other
means.

2. Fishermen must not destroy and cut down timber trees on the beach, such as pine,
pandanus, ketapang, mangroves, and other trees that live on the coast.

3. Fishermen are prohibited from fishing and destroying protected marine life such
as turtles and dolphins. Using nets in coral reef areas or fish spawning areas is not
permitted. There are fishing arrangements that have tags.

Every aspect of activities at sea is regulated by traditional sea law. These
regulations are flexible according to the developing legal needs of the fishing
community. Examples of new rules that have been mutually agreed on are the
prohibition of fishing using trawl-type fishing gear (trawl), explosives, electricity,
and poison and a ban on disposing of waste such as used oil into the sea. The rule
must protect the sea’s potential in such a manner to achieve sustainability not only by
strict regulation from destructive behavior but also in favor of the local wisdom of
Adat laot and Panglima laot. Local people view environmental sustainability as
something that integrates nature with values (Abdullah et al. 2018).

9.7 Conclusion

Every region in Indonesia has different biodiversity and cultural diversity. Biodiver-
sity, which is a natural resource, forms the basis for determining the cultural
characteristics of the community in a particular area. Areas with higher biodiversity
have greater cultural diversity (Hong 2011). The human ability to respond to global
environmental changes, such as the impact of natural disasters, is influenced by the
development of human knowledge in utilizing biological resources. Environmental
change conditions such as those caused by natural disasters require time in efforts to
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adapt and rehabilitate the environment based on local wisdom. Therefore, people
affected by natural disasters such as the tsunami in Aceh need to build an environ-
ment-friendly lifestyle and revive themselves in optimizing the advantages and
disadvantages of the affected areas, such as the uniqueness of the coastal ecosystem
and its cultural uniqueness, which is a value of its local wisdom. Aceh House
architecture, replanting of Aceh forests, cultivation of marine biota and terrestrial
animals, and coastal and marine management by the sea commander based on
Aceh’s sea law are part of post-tsunami rehabilitation in Aceh based on local
wisdom. This local wisdom grows and develops in the local scope and adapts to
the needs and circumstances of certain communities. Local wisdom must be contin-
uously preserved, developed, and passed on to the next generation through techno-
logical innovation and education as an effort to mitigate the impact of natural
disasters.
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Weaving the Semelai
Knowledge-Practice-Belief: Traditional
Ecological Knowledge and Farming in Tasek
Bera, Pahang State, Peninsular Malaysia

10

Zanisah Man and Sharina Abdul Halim

Abstract

The importance of indigenous knowledge is widely acknowledged in the recla-
mation, revitalization, and renewal of knowledge systems, culture, lands, and
resources. Moreover, indigenous ways of knowing have continued to persevere
despite the historical and ongoing processes of colonization and state-sanctioned
efforts and programs and continue to be reclaimed and sustained by indigenous
peoples across diverse global regions. Using a qualitative ethnographic research
approach, this chapter examines the importance of traditional ecological knowl-
edge among the Semelai (in determining the fertility of their land), the ways in
which they sustain their knowledge of plants over generations, and how external
factors contribute to various changes in their ecosystem. The main findings from a
preliminary analysis of Semelai ecological knowledge are two-fold—the need for
an approach in understanding knowledge-practice-belief within the Semelai
community, and the process of inquiry/systematic analysis within indigenous
ecological knowledge in order to comprehend the concept of sustainability. The
way forward to conserve Semelai ecological knowledge is to increase the dis-
course on the same, which plays an important role in the community’s ability to
recognize and reclaim their rights and to exercise their knowledge of sustainable
development for present and future generations.
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10.1 Introduction

Knowledge is a powerful tool in the crafting of ideas and the construction of reality.
Traditional knowledge, however, is often dismissed because its values are consid-
ered to be exclusive to a particular society and may not be supported by scientific
evidence (Siti et al. 2009). This has resulted in an increased sidelining of traditional
knowledge, with traditional practitioners abandoning their knowledge for more
“modern” knowledge systems that may not necessarily be of benefit to the commu-
nity (Masipiquena et al. 2000; Laudine 2009). Still, there exists a lack of under-
standing and acknowledgement of the vast and long-standing knowledge of
indigenous peoples in relation to their interaction with their environments. The
ways in which indigenous communities respond to changes are an integrated part
of many indigenous and local cultures (Siahaya et al. 2016; Toy 2015), and the
combination of knowledge, practices, and cultural traditions is usually passed down
from generation to generation. Such knowledge and practices often relate to land use
and the functioning of biodiversity and their ecosystems (Parotta et al. 2016). The
recognition of the contribution of indigenous peoples and their knowledge as stated
in Agenda 21 is a critical factor in the quest for a sustainable future. There are
numerous references to indigenous knowledge, or what is commonly known as
traditional ecological knowledge (TEK), such as stated in the Preamble of Articles
8 and 10 of the Convention on Biological Diversity and the United Nations Decla-
ration on Indigenous Rights (UNDRIP 2007).

TEK represents a body of knowledge that has been acquired over thousands of
years of direct human contact with their environment (Berkes 1993), which includes
knowledge acquired by indigenous and local peoples through direct contact with the
environment. Within the perspective of a traditional ecological framework, tradi-
tional knowledge holds a certain value that is deeply rooted within the community’s
system-of-knowledge analysis. This includes the argument that knowledge belong-
ing to traditional society may include scientific inquiry, although approaches in
evaluating and understanding certain observations may differ (Laudine 2009). The
idea of TEK as a form of science stems from the argument made by Berkes (2008),
who insisted that the scientific knowledge we possess today is based on the curiosity-
driven inquiry made by traditional peoples and ancient societies. His idea is heavily
influenced by Levi-Strauss (1962) beliefs, as contained within Strauss’ book The
Savage Mind. Berkes (1993) emphasizes that “the native knowledge of natural
milieu is firmly rooted in the reality of accumulation of concrete, personal
experiences, as opposed to book learning.”

Control of their knowledge and ability to manage their lands through traditional
systems is an essential part of many indigenous peoples’ movements in reclaiming
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their cultural heritage and revitalizing their communities (Alcorn et al. 2003;
Kimmerer 2002; Ross and Pickering 2002; Berkes 2012). UNDRIP’s Article 3 states,
“Indigenous peoples have the right to self-determination. By virtue of that right, they
have freedom to determine their political status and to pursue their economic, social
and cultural development” (2007). Indigenous peoples’ ability to claim self-control
and management rights to their lands is situated in the acknowledgement of TEK as a
valid knowledge source. Respect for TEK, the knowledge system that informs and is
informed by a community’s relationship to land, allows communities the opportunity
to possess self-control over their resources and culture (Casson 2015).

In this chapter, the situation faced by the indigenous communities of Peninsular
Malaysia—in particular the Semelai community of Pos Iskandar, Pahang state, is
discussed, with an examination of the challenges they face in upholding their TEK
despite rapid changes in their natural environment, and the economic, political, and
cultural changes occurring at various scales and levels—with many of their knowl-
edge systems at risk of disappearing. As indigenous peoples in Peninsular Malaysia
(the Orang Asli) are not immune to this threat, there exists a need to identify and
document such knowledge for scientific research, so as to enhance contemporary
understanding of ecologies within the forest system. In light of this, the study’s
objective is to explore the importance of indigenous knowledge to the community
(in determining the fertility of their land), the ways in which they sustain their
knowledge of plants over generations, and how external factors contribute to change.
Despite dismissal of their knowledge systems by mainstream society, the Semelai
continue their attempts to conserve their knowledge. This preliminary study will also
apply the TEK approaches as introduced by Berkes (2008) to the Semelai
community.

10.2 The Community

The ethnic label Orang Asli, meaning “natural people” in Malay, replaced the term
“aborigines” that was used by the British colonial administration (Gomes 2004).
Orang Asli refers to the indigenous peoples of Peninsular Malaysia. The Orang Asli,
together with the Malays and indigenous peoples of Sabah and Sarawak (Malaysian
Borneo), form a category of Malaysians known as the bumiputera (“sons of the
soil”) who make up 65.1% of the population, with the remaining major ethnic groups
consisting of communities of Chinese and Indian descent (http://www.statistics.gov.
my/English/pressdemo.htm). TheOrang Asli comprise 0.6 per cent of the population
(JAKOA 2011) and are conventionally divided into eighteen ethno-linguistic
subgroups (Juli 1998; Nicholas 2000).

Orang Asli land is coveted by powerful interests for its timber and minerals, for
conversion into oil palm or rubber plantations, golf courses, hydroelectric power
installations, airports (such as Kuala Lumpur International Airport), and develop-
ment projects that benefit the majority population. Although the Aboriginal Peoples
Act (1974) permits the Orang Asli to collect minor forest products, under the Forest
Policy (which began in the 1930s), the Forestry Department reserves regulatory
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rights. The Act requires traders to obtain licenses to purchase or trade forest products
and to pay levies and taxes on commodities. By such means the department is
capable of regulating trading and controlling Orang Asli access to forests.

As a consequence of the rapid development in their natural environment,
followed by economic and political changes and pressures, the conversion of
Orang Asli land in the name of development has also affected their knowledge
systems, not only in terms of their ability to practice their knowledge, but also in its
passing down to future generations. In order to detail the reasons behind the ongoing
plight of the Orang Asli and in explaining their response to their plight, it is vital to
not only explore Orang Asli cultures, but also the attitudes and aspirations that shape
the government’s policies for the Orang Asli (Dentan et al. 1997). Moreover, this
paper concurs with the statement made by Wan (1996) regarding the fact that the
“Orang Asli are not anti-development.” Indeed, the development of policies and
fairer laws is becoming increasingly possible, particularly as a result of Orang Asli
leaders who are now becoming more knowledgeable in the advocating of land titles,
as well as in their ability to express their expectations of the government for their
community.

The general thread of these expectations is that the Orang Asli desire develop-
ment and integration into mainstream society, but with their ethnic identities
remaining intact. It is not the intention of this paper to undermine the struggles
that the Orang Asli face in their journey to materialize these aspirations, given that
there is still a rather long road ahead for them before they become self-sufficient and
are able to liberate themselves from poverty (largely due to government policies and
laws that are largely not in sync with the needs of the Orang Asli (Idrus 2011)). Such
interventions have affected and impacted the way Orang Asli “indigenous knowl-
edge” is passed down from one generation to the next, which includes TEK—which
encompasses not only knowledge of the forest, ecology, and wildlife, but also
relationships with socio-economic, cultural, and spiritual aspects, as well as Orang
Asli identity, which is deeply rooted to their original lands.

10.3 Research Area

Home to an estimated population of 2029 (JAKOA 2011), Pos Iskandar is one of the
largest Semelai villages in Tasek Bera, Pahang, Peninsular Malaysia. The name Pos
Iskandar in fact originates from a British military base known as Fort Iskandar,
established in 1948 among the old Semelai village and farms during the Malayan
Emergency of 1948–1960. There are 22 small villages under Pos Iskandar’s admin-
istration, which are divided into five primary clusters or areas by the Department of
Orang Asli Development (also known as JAKOA) for the administration’s conve-
nience—Gau-Pelawan, Putat, Bapak, Jelawat, and Kuin/Lengot. These five areas are
separately governed by five different batins (headmen) although in actual social
settings or matters of representation, the five batins generally work as a team.

Tasek Bera is the largest natural lake in Peninsular Malaysia. Famous for its vast
lake and natural environment, Tasek Bera received international recognition for
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natural conservation in the 1990s and was nominated as a Ramsar site in 1994 by the
RAMSAR Convention on Wetlands. Originally known as The Convention on
Wetlands or “Ramsar Convention,” RAMSAR is an intergovernmental treaty that
embodies the commitments of its member countries to maintain the ecological
character of wetlands of international importance, and to plan for the “wise” or
sustainable use of all wetland areas in their territories. According to Gharibreza et al.
(2013) the lake has a total catchment area of 593.1 km2, with an estimated 340 km2

of the original tropical rain forest cover having been cleared since 1972 to accom-
modate oil palm and rubber plantations. An assessment by Lam et al. (2018) using
multi-temporal remote sensing data and GIS analyses from 1990 to 2017 has shown
rapid expansion of land use and land cover surrounding the lake area—particularly
in the inward expansion of palm oil plantations that have eliminated the previously
existing natural forest and rubber plantation bordering the Semelai settlement.
Unfortunately, changes surrounding the lake environment have resulted in the
disruption of essential ecosystem goods and services that benefit the low-income
Semelai community—many of whom are reliant on subsistence economy.

10.4 Methods

The research is based on ethnographic data collected from approximately two years
of study among the Semelai community of Tasek Bera, Pahang State. The first phase
was collected between December 2012 and July 2013; due to time constraints, the
second phase was conducted between September 2014 and January 2015 on an “on
and off” basis. To successfully document local ecological knowledge, long-term
engagement (Butler 2004) and learning from (or with) the community is needed.
Therefore, the two most prominent techniques in ethnographic research (in-depth
interview and participation observation) were employed in this study to understand
and explain TEK approaches among the Semelai. In-depth interviews were carried
out with selected leaders (headmen) and key informants (the shaman, the medicine
man, and elders) who are recognized by the community as being knowledgeable and
highly respected. Interviews were mainly unstructured and open-ended. Moreover,
observation and participation with members of the community as they go about their
daily lives is crucial to understanding their culture and its significance to the
community.

In order to observe changes in TEK practices among the Semelai of Tasek Bera,
100 survey questionnaires were distributed to respondents of the two villages of
Putat and Jelawat, which are located within Pos Iskandar. These two villages
represent 26% of the estimated 2029 Semelai population of Pos Iskandar. Putat is
considered the most densely populated village with an estimated 410 residents,
whereas Jelawat comes in third after Kuin/Lengot with an estimated figure of
124 inhabitants. Economically, the villagers of Putat rely on rubber-tapping as
their main source of income, supplemented with seasonal activities such as fishing
and the collection of forest produce. Although rubber-tapping remains an important
economic activity that is carried out by most villagers in Jelawat, certain families are
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still engaged in forest-related activities such as the collection of agarwood, as well as
herbs and medicinal plants, and the production of handicrafts for cash. In compari-
son to the villagers of Putat, the Jelawat area (closely located to secondary forests)
has indirectly contributed to the diverse economic activities carried out by the area’s
people—which includes active engagement in swidden activities. The villages’
distance to nearby forests and involvement in swidden farming are important
considerations toward understanding TEK practices and changes in the same
among the indigenous Semelai community.

10.5 Relationship between Traditional Ecological Knowledge
and the Semelai Community

The idea that there is an epistemological or substantive distinction between indige-
nous knowledge and other types of knowledge (western, scientific and
non-indigenous) has been, quite rightly, debunked (Agrawal 1995). As Gray
(1995) argues—the term indigenous is more imperative than descriptive, referring
to a quality that emerges in the course of struggles over rights to territories,
resources, and cultural respect. It is within this context that this article examines
the relationship between TEK and the Semelai community using Berkes’ (2008)
framework of TEK (Fig. 10.1). According to Berkes (2008), there are four interre-
lated layers of traditional ecological knowledge. The first includes local taxonomic
knowledge of flora, fauna, soil, and landscape. The second level identifies the
functional relationship between resource management systems and local environ-
mental knowledge. The third includes social institutions, codes, and rules that are

Fig. 10.1 Traditional Ecological Knowledge (Berkes 2008)
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in-use and finally, the fourth level is the “worldview” that shapes environmental
perception.

The usefulness of traditional ecological knowledge has been recognized by
international and national agencies, NGOs, donors, officials from various govern-
mental departments, as well as academics—but not quite in a manner that
emphasizes the issue of rights. The potential contribution of TEK to resilience-
building in social-ecological systems has gained growing attention in the context of
accelerated global change and generalized ecosystem service decline (Turnhout et al.
2012). Throughout history, communities maintaining tight links to ecosystem
dynamics have developed knowledge, practices, and institutions to accommodate
recurrent disturbances toward securing their livelihoods (Berkes et al. 2003; Balilla
et al. 2012). As it co-evolves with ecological and social systems, TEK can strengthen
the capacity of human societies to deal with disturbances and maintain ecosystem
services under conditions of uncertainty and change (Colding et al. 2003; Berkes and
Turner 2006). However, over the last two decades, major developments are
reshaping societal perceptions regarding the fate of TEK (Gómez-Baggethun et al.
2013). Firstly, in recent years, researchers have been updating their perceptions of
TEK’s ability to adapt to change. Until recently, TEK was largely perceived as a
vestige of the past that held—at best—folkloric interest, and which was bound to
disappear with increasing economic development.

Secondly, new perspectives on TEK’s adaptive nature have favored increasing
recognition of the value of such knowledge within environmental policies (Reid
et al. 2006, Turnhout et al. 2012). International policy processes such as the United
Nations’ Declaration on the Rights of Indigenous Peoples 2007 (Article 31) and the
Convention on Biological Diversity 1992 (Article 8) have encouraged national
governments to recognize and protect TEK for the conservation and sustainable
use of biological diversity, as well as to promote its wider application in resource
management and biodiversity conservation.

As for the Semelai community, and similarly elsewhere such as in the Lindu
community of Indonesia (Li 2000), TEK memory-carriers are threatened by the
processes of land conversion (Rafaai et al. 2020), resettlement and agricultural
industrialization (Abdul-Karim and Hashim 2010), and technology (Friendship
and Furgal 2012). Loss of TEK-related practices continues to result in the associated
erosion of biodiversity and regulatory ecosystem services (Hariyadi and Harmoko
2015). The introduction of palm oil at the fringe of Semelai territories since the
1970s has resulted in considerable knowledge erosion due to the loss of flora and
fauna that are important to the Semelai’s construction of traditional housing
structures, as well as for medicinal and ritualistic purposes. Certain forms of
knowledge associated with hunting-gathering, such as awareness of various yam
varieties, poisonous plants, and wild edibles fruits, or even know-hows of different
traps, and identification of animal dung and footprints, are slowly vanishing.
Detached from the forest-learning environment of their communities, the younger
generation may not be able to fully understand the rationale behind ancestral TEK
knowledge due to their quest for secular education outside Semelai settlements. The
process of inquiry on the epistemology of Semelai ecological knowledge is largely
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still in its infancy with regard to its documentation. As such, this article provides a
preliminary analysis that seeks to understand existing Semelai ecological knowledge
by relating it to Berkes’ (Berkes 1999, 2008) knowledge-practice-belief frame-
work—first by explaining its epistemological understanding (the smicdec and
gohop concepts that reference the Semelai worldview), followed by an interchange-
able discussion of land and perspectives in resource management (via the rasik
ritual), as well as the social institution (the community) that uphold said forms of
knowledge.

10.6 Semelai Ecological Knowledge

Semelai identity and livelihood have traditionally centered on swidden farming for
their subsistence needs—in addition to fishing and hunting within their forest
territories. The community’s sentiment with regard to their subsistence practices is
best-described by Gianno and Bayr (2009) “. . . .the Semelai proudly identified
themselves as rice cultivators who made large swidden, preferably in primary
forest,” indicating the community’s dependency and vast knowledge of paddy and
traditional farming. A further analysis by Gianno and Bayr (2009) from Williams
Hunt’s aerial photograph collections (spanning from the 1940s to the 1960s) unfolds
the scattered localities of Semelai settlements that surround Tasek Bera to the
downstream areas of Sungai Serting, Sungai Teriang, and the Sungai Bera
watersheds. These aerial photographs displayed substantial numbers of paddy and
tapioca trees across their scattered farms—patterns that point to the Semelai’s
excellent agricultural rotation system, which works in tandem with the natural
support provided by vast forest cover in the sourcing of housing supplies, water
retention, and the considerably large space available for essential trees to flourish in
proximity with Semelai settlements, which facilitates the presence of wild animals
within Semelai territories.

In the past, the practice of paddy planting was sufficient to sustain the
community’s subsistence needs. For example, the abundance of food provided by
swidden farming creates occasions for families to celebrate Nenggulung day—which
marks the end of the paddy season and the sharing of the year’s harvest with family
members. This feast, although not conducted in large crowds such as found among
other indigenous harvest festivals such asGawai or Kaamatan in Malaysian Borneo,
signified a family’s ability (knowledge) to maintain farm and good crops. Given the
considerable distance between settlements and transportation infrastructure, the
event creates a platform where family members can connect with each other, and,
perhaps most importantly, exchange knowledge of the area’s suitability for farming
(such as soil conditions)—a trans-generational informal learning process for both
adult and younger Semelai community members.

In Semelai culture, the knowledge and ability to determine the suitability of a
given area for agriculture or settlement reasons is fundamental, as it may prevent
potential harm to families from both physical and spiritual beings. This fundamental
knowledge actually lies within the individual’s ability to grasp the understanding
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behind the concepts of smicdec and gɔhɔp in determining the level of coolness of a
given area, and in the search for ideal living spaces. This fundamental concept will
be used to discuss the Semelai ecological knowledge as an important component of
their belief system or worldview.

10.7 The Concepts of Coolness (Smicdec) and Warmness (gɔhɔp)

Smicdəc is an important survival concept that stems from the Semelai’s cosmologi-
cal view. Similar to the concept described by Hood Salleh (Hood 1978) in the
bəbəlian ritual—coolness (sədəc), it references the condition when malevolent
spirits are not harassing a person’s soul—thus a state of desirable balance as
perceived by Semelai culture. The land (ʔatɛ) is smicdəc when its dwellers are free
from malevolent spirits capable of harming them both physically and spiritually.
Once the state of smicdəc is obtained, it creates a desirable social equilibrium that
may be measured by health and fortune (abundant food and wealth) it brings to
settlers.

The opposite characteristic of smicdec is “warmness” (gɔhɔp). The community
recognizes the land as being gɔhɔp through stories mentioned by shamans who
warns them to avoid certain sacred areas. Simultaneously, the elders played an
important role in transmitting knowledge of sacred areas to the younger generation
via oral history—thus shielding the community from unnecessary danger. However,
there are certain places that were not mentioned by shamans in their oral history as
sacred, but which do not necessarily mean smicdec. To determine a land’s smicdec
levels, a ritual called rasik must be conducted. Within the traditional ecological
knowledge continuum as stated by Berkes (2008), it can be said that in the Semelai
worldview of ecological knowledge, the rasik ritual is embedded within the Semelai
agricultural calendar—mentioned by Hood Salleh (Hood 1978) as ring bri (locating
a forest).

10.8 Ritual to Determine Suitability of Forest Land

Rasik is a ritual conducted to determine whether an area is suitable for clearing prior
to setting up a farm (doʔoh). The ritual will determine the land’s level of coolness
(smicdec), which is crucial for either crop planting (such as paddy) or the cultivation
of edible fruit trees. The ritual can be carried out without the presence of a shaman or
bomoh. Anyone from the community may perform rasik as long as they are willing
to learn its methods from elders or a community member with a deeper understand-
ing of the ritual. To perform rasik for a land (usually forest land), one needs to
understand three important steps within the confines of taboo (Fig. 10.2). Firstly, the
taboo right before they step out of their house and into the forest; secondly, the taboo
while the individual is in the forest; and lastly, the taboo once they return home from
the forest.
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The first taboo (prior to leaving the house) is that the individual does not inform
others of his intention with the exception of a few friends (three to four persons) who
will accompany the individual into the forest. In the event that the person encounters
any type of snake, or a particular bird known as “cɛp” after they step out of their
house for their journey, they would have to immediately cancel their plans and
re-attempt it after three days. Should the individual not encounter any such animals
along the way, they may proceed with their intentions as planned.

Once he arrives in the area, he will begin the ritual (the second taboo) (see
Fig. 10.3). There are at least five different types of rasik that can be conducted
(depending on the individual) but only two types (those normally practiced) will be
highlighted here with regard to TEK practices within Semelai ecological knowledge.
Before the ritual actually begins, the individual will need to search for a specific tree
that the Semelai call tənbon (Baccaurea parvifolia) within the chosen forest area.
Once the tənbon tree is found, he clears a small area of about five to ten square feet.
The act of clearing the area surrounding the tənbon tree is known as chɒr ʔatɛ. Once
the area has been cleared, the person searches for small trees to be made into sticks
that are cut to the length of his arm span (mədəpak) (Fig. 10.3). This is followed by
the making of a small hole beside the tenbon tree with the same stick used earlier for
measuring. Once the hole has been dug, he performs the following act (Fig. 10.3);
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bringing the stick toward his chest (in the center), holding the stick horizontally with
both hands, blowing into the space between his hands (with his mouth) and stroking
(saʔap) the stick gently using his left hand toward the far left end, before placing his
hand back to the center; this is followed by his right hand, which gently strokes the
stick toward the right, with the same action repeated to the count of seven. Once he
finishes, he will utter the words “tunyuk rasik” (show me [the] rasik) and at the same
time insert one end of the stick into the hole in the ground, after which he measures
the stick once again using his arm span. Should the measurement be a few
centimeters shorter than the previous arms span, this would be an indication that
the land is not meant to be cleared. Shorter measurement implies a shortened life
span for the dwellers (death) should one insist settling in the area. Otherwise, if the
stick is longer by a few centimeters than the measurement done previously, the land
is considered suitable for farming. This is followed by placing the stick inside the
hole next to the tənbon tree, and leaving it there (leaning against the tenbon tree).

The second type of rasik is conducted by making a hole (the size of a wrist) in the
ground, clearing the area next to the hole and leaving the hole for three days. Should
the hole remain empty after three days, this indicates a good sign, but if the hole has
leaves in it (with young or fallen yellowish/brownish leaves), the land is not suitable
for farming or living. Young leaves mean that a youth/young child in the family will
die should the person conducting the ritual decide to proceed with his plans of
clearing the land and inhabiting the area, while yellow/brownish leaves indicate that
the land will claim the life of an adult. A rather similar agricultural ritual is conducted
by the Katu in Vietnam to determine the suitability of their “field” (hare) and
“forest” (krung) before the clearing of a particular area for agricultural activities.
The Katu will perform extensive ritual procedures before moving to a certain area

Fig. 10.3 Rasik ritual performed by a Semelai indigenous man from Tasik Bera (Photo by Z Man)
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(Arhem 2009). Such rituals are important in informing the community regarding the
disposition of spirits within the area, and the ritual is a form of “permission-seeking”
prior to clearing the forest and working the land. The Katu also consider a number of
factors such as the condition of the soil (good or bad), the status of the land
(previously cleared or otherwise), and the spirit residing in the area (benevolent or
malicious) before they decide to clear forests in a particular area. These procedures
are vital in determining the suitability of the place.

In the Semelai community, dreams are important in interpreting the will of the
spirits—the third taboo. Therefore, once the ritual has been completed and the
person returns home to sleep at night, the dream one encounters on the same night
would indicate whether the area is suitable to farm in the future. Dreams consist of
either bad or good dreams—if in one’s dream, the individual kills animals, sees
paddy, and a strong water current, this would translate as a bad dream. The killing of
animals signifies death, while paddy foretells the shadow of death to the person
himself or to his family; strong water current, however, indicates blood and injuries.
Subsequently, the individual should not proceed with his intention of creating a farm
in the area. If he dreams of playing with water, or sees a funeral or grave, and a small
child—this would indicate a good dream. Playing with water signifies the area’s
“coolness” (smicdec), while a funeral or a grave means that the land is fertile and will
produce bountiful paddy/rice for the family; a small child appearing in the dream
would mean there will be an abundance of paddy/harvest for the family for years
to come.

After one experiences a good dream, he should wait for three days before
returning to the area and initiating land-clearing activities. Once the area is cleared
and the burning process (chɔr doʔoh) completed, he would then need to perform
another ritual known as rasik baba should he intend to plant paddy in the area. Rasik
baba (paddy ritual) differs from rasik ʔatɛ (the land ritual) in terms of methods and
the use of “nəngulang” (tenbon plant), tumeric (nəris), black sugarcane (bos hitam),
and paddy seeds he intends to plant while performing the ritual.

The above ritual of determining land suitability portrays the Semelai’s ecological
understanding and attachment to their surrounding environment. In order to under-
stand Semelai knowledge-practice-belief approaches, an analysis of each layer of
Berkes’ TEK approach should be understood. Based on the TEK continuum, the first
layer of analysis consists of local and empirical knowledge of animals, plants, soils,
and landscape—the cɛp, the tenbon tree, and the land. The ritual of observing soil
and landscape suitability for paddy planting is carried out through local knowledge
and a set of conducts—which includes the observation of “arm measurement” and
the “hole” [second layer of analysis]. The ritual’s implied sanctity by the shaman and
elders is representative of the knowledge institution within the Semelai community
in ensuring that the ritual’s processes are conducted accordingly—the dream, its
interpretation, and dangers [third layer of analysis]. Finally, by following these
layers of processes, the epistemological understanding of the smidec and gohop
concepts is strengthened within the Semelai belief system (world view). However,
the rasik ritual is presently being contested due to changing agricultural patterns in
response to the cash-crop economy. Similar issues are being encountered by other
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indigenous peoples such as the Iban and Bidayuh in Sarawak of Malaysian Borneo
(Cramb 2015), the Bulang in Xishuangbanna, China (Yin et al. 2015), and the Batak
of Palawan Island, Philippines (Novellino 2015)—many of whom have lost their
TEK knowledge—the diversity of land use and cropping, as well as the authority of
headmen and elders in the selection of land and the conducting of rituals, much of
which is due to the shift from swidden agriculture to mono-crop plantations (Yin
et al. 2015).

10.9 Contested Knowledge

The government’s effort to eradicate slash-and-burn cultivation (i.e. swidden farm-
ing) has resulted in an increased number of Orang Asli communities shifting from
subsistence economy to cash-crop production. The change from subsistence econ-
omy (swidden farming) to cash-crop production has significantly transformed the
economy of the Semelai and those of Orang Asli communities in Peninsular
Malaysia as a whole (Gianno and Bayr 2009; JAKOA 2011). It has also changed
the views of the Semelai toward their lands from a cultural perspective and reduced
the importance of rituals and taboos in the carrying out of land-clearing activities. In
Putat (Table 10.1), 20 respondents (40%) mentioned that they conducted the rasik
ritual prior to the clearing of new lands, of which most were elders born in the
pre-1970s. Another 21 respondents have never performed such rituals either because
they had already been carried out by the community’s elders (father or father-in-
law), or because the cleared land was an abandoned old farm inherited from their
ancestors (do-doh padey). While in Jelawat, the percentage of respondents who had
performed these rituals was higher (62%) compared to Putat, as villagers in the
former were still involved in paddy-planting activities. Abandoned farms within this
context are based on the community’s years-long observation of the land, which
takes into account the age of trees and their growth. However, the ritual must be
conducted if such abandoned old farms are approximately 15 years and above. As
previously mentioned, this knowledge is similar to those of the Katu of Vietnam, in
which farmers first perform a series of divinatory procedures to seek approval from
the spirits prior to inhabiting the land. The rituals do not have to be repeated by the
family at a later point, as the spirits would already be acquainted with the family and
its descendants (Arhem 2009).

Paddy-planting activities have reduced significantly among the Semelai commu-
nity since the 1970s (Gianno 1990; Hoe 2001; Gharibreza et al. 2013; Gianno and
Bayr 2009) due to the introduction of rubber trees and oil palm plantations. During
the span of this fieldwork, only three families in Jelawat had planted paddy for the
year (Table 10.2). No one is involved in paddy-planting activities in Putat because of

Table 10.1 Performing of
rasik rituals during land-
clearing activities

Yes No Unsure Total

Putat 20 (40%) 21 (42%) 9 (18%) 50 (100%)

Jelawat 31 (62%) 10 (20%) 9 (18%) 50 (100%)
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the hard work involved and the diminished availability of land due to rubber and oil
palm agriculture. The reason as to why the community in Jelawat still practices
paddy planting today is because they do not wish to lose “good paddy seedling”
(which is a local tradition) that has been passed down to them for generations, as well
as a desire for better-tasting rice (in comparison to store-bought rice). However, even
members of this community admit that growing paddy has become a challenging
task as fewer individuals are interested in the activity, due to the risk of wild animals
and pest attacks. Additionally, additional work is required to maintain a good yearly
harvest year.

When enquiries were made to respondents regarding the continuation of paddy-
planting activities in the future (Pos Iskandar area), 38 individuals from Putat were of
the opinion that the activity will not survive (Table 10.3). Nine respondents from
Putat thought that villagers from Jelawat would likely still practice paddy planting
due to the vast forest area surrounding the village. In Jelawat, about half of
respondents (21) think that the practice of paddy planting will not survive into the
future. Several families who used to grow paddy annually have considered quitting
the activity and shifting to rubber and oil palm cultivation (which in turn provides the
household with better income). In this regard, although the community values their
paddy-planting knowledge, changes in the surrounding environment have forced the
community to adapt to new agriculture and economic demands. The same concern
was raised by several communities who attempted to maintain their identity through
the planting of organic rice using traditional production methods—without losing
their plots of land to commercial agriculture such as hybrid rice and monocrops
(Yamyin et al. 2020; Yin et al. 2015).

Paddy planting is a culturally important activity that makes a significant contri-
bution to the Semelai’s sense of attachment and connection to their land (the concept
of smicdec). In this context the community is constantly aware of the spirits
surrounding them and learns to cohabit with them in the same place and space.
This creates a set of values that are sensitive to the environment, due to the belief that
change/s are signs, or a way of communicating with the spirits from the unseen
world or environment. Arhem (2009) refers to this relationship as a mutual obliga-
tion between spirits and the human to warn each other of their existence. The TEK
continuum acknowledges this human-spirit connection in its explanation. However,

Table 10.2 The propor-
tion of hill paddy farming
(baba doʔoh) in both
villages

Village Yes No Total

Putat 0 (0%) 50 (100%) 50 (100%)

Jelawat 6 (12%) 44 (88%) 50 (100%)

Total 6 (12%) 94 (88%) 100 (100%)

Table 10.3 The likelihood
of paddy-planting activities
in the future

Village Yes None Unsure Total

Putat 9 (18%) 38 (76%) 3 (6%) 50 (100%)

Jelawat 26 (52%) 21 (42%) 3 (6%) 50 (100%)

Total 35 (35%) 59 (59%) 6 (6%) 100 (100%)

156 Z. Man and S. A. Halim



when paddy-planting culture reduced in importance, the cultural aspects and ritual
practices behind the concept of coolness of the land became less significant, as
people began looking for other alternatives (the purchase of food and cash crops) to
survive; subsequently, the values and knowledge behind this ritual will gradually be
forgotten.

The above analysis indicates that when the environment is disturbed or altered,
the existing knowledge-practice-belief system is no longer compatible with the
current scenario. This is due to the inability of TEK practitioners—as compared to
western science—to use controlled experiments, collect synchronic (simultaneously
observed data), and to use quantitative measures in its inquiries (Berkes 2008).
Although certain researchers have successfully explored the benefit of traditional
ecological knowledge under the discourse of climate change (Colfer et al. 2015;
McMillen et al. 2017), including medicinal and health practices (Sinjela and
Ramcharan 2005), as well as the risks of increasing environmental exploitation
(Friendship and Furgal 2012; Nhem et al. 2018), ignorance toward such knowledge
still persists due to contradicting beliefs and interests. Consequently, a different set
of inquiries and explanations (using Berkes 2008) is required to educate the main-
stream community on the importance of the relationship between humans and the
fragile ecological environment (this preliminary research analysis was
conceptualized by the Semelai community via their spirits-human interaction) before
it is lost due to human detachment from the forest-learning environment.

10.10 Conclusion

The entire rasik ritual supports Berkes’ (2008) traditional ecological knowledge
(TEK) in his primary and secondary layer analysis, which emphasizes resource
management systems that requires local environmental knowledge including
animals, plants, soils and landscapes, toward the effective application of knowledge.
In this regard, the traditional ecological knowledge of the Semelai community is
constantly challenged (especially with regard to important ancestral paddy-planting
techniques), its processes, and the significance of plants and animals related to the
soil’s “fertility and abundance” (land). Nevertheless, such inquiries and the under-
standing of certain values embedded within the rasik rituals remain relevant to the
community’s survival, which makes such knowledge either open to debate or to be
accepted as scientific inquiry. This type of knowledge does not subscribe to the
prevailing capitalist system, but looks into how the economy can sustain the entire
community in a sustainable manner. This chapter offers an explanation for sustain-
able development using traditional ecological knowledge approaches that could be
taken into serious consideration in the discourse on sustainable development—
through the adoption of a bottom-up perspective—as the planet becomes increas-
ingly unable to withstand prolonged exploitation. Although this article offers a
simple method of TEK analysis within the context of Semelai epistemological
understanding, in light of the diversity of indigenous knowledge, and the constant
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ongoing pressure of land use and forest environments, further systemization of the
Semelai’s process of inquiry with regard to ecological knowledge is needed.
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Tagal System: A Biocultural Conservation
Approach in Sabah, Malaysian Borneo 11
Jurry Foo, Dg Nur Fairuzzimah Ag Samara, and Colonius Atang

Abstract

This chapter aims to discuss biocultural conservation via the Tagal system
practice among the local community. The Tagal system is a very popular practice
in community-based resources management in Sabah, Borneo, Malaysia. This
system has been practiced continuously by community members; it has been
proven to be an effective approach in conserving and regenerating forest and river
ecosystems for a long duration. It is also supported by the strength of cultural
principles and customary beliefs, which are highly important factors in human
affairs. We also present a description of the concept of biocultural conservation,
followed by the implementation of the Tagal system. Data used in this work is
based on a case study derived from prior studies. Finally, we offer some
suggestions to sustain the Tagal system in the local community.
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11.1 Introduction

The conservation of biocultural landscapes is vital to ensure the sustainably of
livelihood. Conservation is an action to control the usage of certain resources and
appreciate their quality by the current generation (Robert 2009). It is also referred to
as the action of taking care of the environment (Cooke 2009). Humans influence the
earth system through their activities (Ramzah and Jurry 2009). Human and
non-human components are equally important to the biocultural landscape. Hence,
to maintain biodiversity, sustaining its cultural aspects is needed (Rosazman 2009).
Humans, as a component in the ecosystem, have designed the biocultural landscape
via their interests, perceptions as well as their reactions to the surrounding environ-
ment. The socio-ecological concept can be used to explain how the community has
optimized its local wisdom in conserving the biocultural landscape.

Environmental protection is among the principles included in the Sabah Devel-
opment Corridor (SDC) blueprint towards the sustainable development of the state,
particularly for the eco-tourism, agricultural, and manufacturing sectors, through
biodiversity utilization efforts. In Sabah, State of Malaysian Borneo (hereafter refer
to as Sabah), a community-based River Tagal system was established for the
management of the biosphere system, principally for the riverine ecosystem,
which has been proven to be effective in the conservation of the natural and cultural
heritage. Although, fundamentally, this system is intended for the conservation of
natural heritage in terms of execution, tangible and intangible cultural heritage
conservation has been deemed complementary to the success of this system. This
work examines and discusses the implementation of biocultural conservation via the
river Tagal system in Sabah, Borneo, Malaysia.

11.2 Biocultural Conservation

Biocultural refers to human and non-human aspect in an ecosystem the so-called
biocultural landscape. The meaning of cultural landscape has been discussed since
the early of the year 1970 as human impact as well as “ecological outcomes”
(Williams 1997). The concept of biocultural diversity is related to the variety of
the world’s cultures as well as the natural environment (Robert 2009). The issues of
biocultural diversity focus primarily on participatory development, as well as on
social and biological sustainability (Cooke 2009).

In the socio-ecological system (SES), humans play the role of the drivers of
ecosystem dynamics and interact with the Earth. This means that human societies are
embedded within nature and the surrounding environment. Ecological and social
systems need to be examined and managed as integrated SESs; this is related to the
degree of capability of the system in terms of self-organization, learning, and
adaptation while continuing to develop (Marjolein et al. 2017). A SES consists of
human and ecological components that are divided into social and ecological
aspects. The social component refers to human activities, including economy,
technology, politics, and culture. The ecological component is related to the element
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of biosphere, which is understandable in an ecosystem (South American Institute for
Resilience and Sustainability Studies 2021).

SES approach was applied to explain the utilization of local wisdom to conserve
biocultural landscapes in Ranau (Santiago et al. 2021) (see Fig. 11.1). The
redesigned SES concept comprises three components, namely social system, eco-
logical system, and feedback or socio-ecological interactions. The social subsystem
consists of villages and local communities (local wisdom), while the ecological
subsystem comprises the biosphere component and resources. The dimensions of
these subsystems (villages, local communities, biosphere component, and resources)
are interrelated and influence each other. A change in one dimension will affect the
others through socio-ecological interactions.

Conservation efforts are primarily carried out to halt the further decline, rotting,
or outdated state of buildings, monuments, and landmarks via the repair of structures
and periodic maintenance (National Heritage Department 2018a, b), as stated in the
2005 National Heritage Act:

“Conservation” means to halt further decline, rotting, or outdated state and
provide safe and solid structures, without the expectation of substantial
re-development, and entails:

(a) techniques to cease or decelerate the process of decline, rotting, or outdated state
of certain details or structures,

(b) the repair of a structure to make it safe, inhabitable, usable, and,
(c) regular maintenance and minor repairs which do not alter or cause further harm

to the appearance of the fabric or history of the structure.

Meanwhile, restoration and conservation are defined as:

Fig. 11.1 Socio-ecological system approach is applied in utilization of local wisdom to conserve
biocultural landscapes in Ranau, Sabah, Malaysia. Source: Adapted and integrated from Santiago
et al. (2021) and Carter et al. (2014)
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“Restoration” means to reinstate a certain property to its functioning state via
repairs or alterations, which allows for efficient current use while preserving the
parts and features of the property that are significant to its historic architecture.

“Conservation” entails the maintenance, repair, restoration, and adjustment or
any of the combinations. Based on the mentioned definitions, conservation can be
summarized as the following actions:

(a) Maintenance,
(b) repairs,
(c) rebuilding, or,
(d) restoration and adjustment.

The basic principles of conservation are internationally approved by the members
of UNESCO and entail actions that require minimal intervention, application of
scientific studies, as well as pre-, during-, and post-conservation works (National
Heritage Department 2018a). This underlines that cultural heritage conservation
does not only entail the ongoing maintenance and protection of heritage materials,
but also the attention and intervention of research and development and intensive
knowledge retention.

11.3 Biocultural Conservation Via the River Tagal System

Rivers are significant to the livelihood of the people living in Sabah as the source of
food supply, especially freshwater fish, and are used for domestic necessities. The
Tagal or Bombon system is a community-based approach for conserving the bio-
sphere system in Sabah, particularly for restoring the quality of riverine ecosystems
and managing the extinction of species, a phenomenon that came to light in the
1960s (Jurry 2011, 2019a; Jephrin et al. 2009). For this purpose, several basic
objectives of the Tagal system have been established, which are as follows:

1. To protect and conserve the riverine environment, including its ecosystems,
habitats, and waters from damage and pollution.

2. To protect and sustain the near-extinct riverine fishery resources.
3. To increase the production of river fish as one of the protein-based food sources

for rural communities.
4. To conduct various income-generating activities within the Tagal zone such as

tourism, for the benefit of the rural communities.

These objectives indicate that the implementation of the Tagal system does not
only benefit the natural environment, but also the livelihood of the general commu-
nity living there. This system even shares the same principles with that of cultural
heritage conservation. The Tagal system was adapted from the forest Tagal system
that has been traditionally practiced by the Dusun or Kadazandusun community.

The Sabah State Department of Fisheries (DoF) has taken the initiative to
investigate and further improve the traditional system and making it more dynamic,
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universal, and applicable to all aquatic ecosystems. The river Tagal system was
subsequently implemented on riverine villages in Sabah by the local communities,
under the supervision and guidance of the DoF. The DoF also provides assistance in
the operations, promotion, research, and preparation of materials for the executors
(The Sabah Fisheries Department 1997). This has contributed to the system’s
recognition as a smart sharing system in the matters of conservation, protection,
and specific management practices related to environmental, land, and water preser-
vation, between the local community and the Government of Sabah (Normala et al.
2007). Meanwhile, this smart sharing system emphasizes the action of protection,
reviving, and management.

The Tagal system has also been implemented in several aquatic ecosystems in the
coastline areas and paddy fields. Although the implementation of the Tagal system is
the same for all riverine areas, the management method used by each community is
unique, as it is subjected to specific customs and cultures. In this regard, the Tagal
communities are entrusted with the responsibility to determine the rules and methods
of implementation, according to their respective local customs and beliefs, to ensure
that the system is community-friendly and easily accepted by the community
members.

The Tagal system is a traditional conservation method that has been trusted for
several generations (Normala et al. 2007; Er Ah Choi et al. 2012). Hence, traditional
knowledge, values, and practices have been gathered and improved as part of the
intangible cultural heritage. This includes the practice of “sogit,” recognition of
authority for the Native Court and Representative of the Native Chief (WKAN), as
well as the application of village customs. The Tagal community endeavors to
preserve their identity of location as well as traditions and culture. In this respect,
the Tagal system helps the local community to conserve both the biological and
cultural resources available.

The river and all the biological components in the system are biocultural elements
conserved via the river Tagal system. The system serves food supply, particularly
protein, and is continuously reliant on fishery activities (Jephrin et al. 2009).
Currently, over 554 Tagal sites in Sabah have been managed using this system.
Rivers managed under the Tagal system are enforced under the village rules (also
known as village customs) as well as under the jurisdiction of the Customs Law and
Enactment of Land Fisheries and Aquaculture 2003. Meanwhile, the local
communities are authorized to protect and manage the fishery resources using the
Tagal system, subject to Sect. 58 of the Native Courts Rules 1995 (PACOS Trust
2008; Jephrin and Moris 2007).

Additionally, the most protected fish species via the Tagal system conservation
are those deemed special by the community and often make up their traditional food
staple, such as the Tor sp. or Sabah Masheer Tor spp. from the Cyprinidae family,
including the Tor douronensis and Tor tombroides. These species are known as
Pelian, Garap or Pait by the local community. They have unique features and are
expensive and highly sensitive to disruption by their surroundings, whereby they can
only survive in clean, flowing water and usually reproduce in the depths of the river.
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Species from the Cyprinidae family that are often avoided are the Barob (Barb sp.),
which are deemed as predators by other fish species.

Other species being conserved under the Tagal system are the Balat (Phylum
Echinodermata) and lobsters (Macrobrachium rosenbergii). However, the objective
for the conservation of these species is mainly for meeting market demands. Mean-
while, the conservation and introduction of a new species known as “goldfish,”
“Japanese carp,” or “a-koi” (Cyprinus carpio) from the Cyprinidae family is part of
the species diversification efforts believed to be a potential eco-tourism product. To
ensure the overall well-being of the aquatic life population, plant species that
complete the food chain are maintained and conserved, including fruit-producing
natural plants at riverbanks such as Pangi (Pangium edule), Nunuk (Ficus sp.), and
Marang Parang (Seraca sp.) (Jurry 2011).

Other than biodiversity, some parts of the river under the Tagal system prohibit
the extraction of physical natural resources such as rocks, sand, and river water,
without the permission of the village authorities. For instance, the Tagal area in
Kg. Pinawantai, Ranau, drafted a communal agreement against the extraction of
physical resources, as stated in the 2009 Official Letter of the Establishment of the
Tagal Committee:

“..3. Prohibition of the extraction of rocks and sand (for outsiders and contractors unless with
the permission of the Tagal Committee. . .”

Tagal Committee, Kg. Pinawantai (2009).
The rationale for the prohibition is primarily to maintain the health of the riverine

system and to reserve supply for future needs by the community.
Cultural heritage is highly relevant to environmental protection,especially for

biodiversity resources through community involvement and sustainable use of these
resources. Intangible cultural heritage is extremely important in the conservation of
riverine ecosystems via the Tagal system, especially in matters concerning customs
and rules. This is because the link between humans and environmental diversity is
highly influenced by beliefs and religious systems which act as the catalyst to
harmony (Normala et al. 2007). In fact, for the local communities in Sabah, humans
and the environment are culturally and spiritually linked (Felix 2002; Jannie and
Colin 2007).

11.3.1 The Role of Village Customs and the Native Courts

The application of village customs and the involvement of the Native Court (MAN)
indicate the acceptance and continuation of the Tagal system traditions. MAN is the
traditional institution regulating the affairs of the local communities in Sabah,
particularly among the Bumiputra ethnics. It was established in the State in the
1880s to ensure the adoption and implementation of the native customs law. In
respect of the Tagal system, MAN is responsible for monitoring the adaptation of the
customs rules into the system. One example is the endorsement of the by-laws for the
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management of the Tagal system in Sugut Perai, Beluran by MAN, prior to its actual
implementation. This is aside from the management of cases of misconduct around
the Tagal areas in instances when they are unsolvable at the village level
(Pengurusan SFM SCA Trusan FR 2015).

Meanwhile, customs are rulings that are based on the beliefs, values, and norms
of certain communities, which must be observed as a sign of respect to the natural
laws of life and of which has become the norm in their daily activities. Customs
entail the management of the natural environment by traditional communities and
are usually carried out without being formally documented, apart from being orally
inherited from one generation to the next, courtesy of the elders or parents in
the community (Jannie and Colin 2007; Godfrey 2017). Customs typically form
the features of the local justice system in maintaining order and creating harmony in
the community, as the customs rules do not only affect individuals, but also the
community itself (Felix 2002).

Traditions, however, are rules generally accepted by the society as guidelines in
implementing laws, inherited from ancestral practices, and normalized to maintain
tradition (National Heritage Department 2018b). In the context of the management
of the Tagal system, village customs are community traditions that are implemented
to complement the methods of implementation, particularly in the interest of the
community members. Among the retained customs is the practice of sogit in
monogit. As village customs are highly specific to the community, the practice is
unique from one Tagal area to another.

11.3.2 Sogit

“Sogit” is the symbol of respect. The local communities in Sabah have been taught to
respect the natural environment since childhood. They have also been taught to
believe that all natural elements, including plants, rivers, the sea, and stones possess
supernatural forces, and that earth is inhabited by good and evil spirits which are
contactable via a ritual involving the rinait, i.e. the dictation of specific spells to ask
for permission to use the natural resources found in their surroundings (Minah
2013). In the Tagal system, such rituals are normally carried out during the officia-
tion of events or gazetting of areas for the implementation of the Tagal as well as
during the opening of Tagal areas. It is during these events that the sogit ceremony
will be carried out.

Sogit is a term in the Dusun language that means “cold,” “cooling,” or “penalty”
and is subject to the context (Low and Solehah 2018; Pg. Ismail et al. 2018). Sogit is
basically a neutralizing offering. According to Felix (2002), sogit is not a form of
punishment, but more of an opportunity for the offender to seek forgiveness and
subsequently maintain unity. Commonly, sogit is carried out through a ritual called
monogit, or without any ritual in a traditional event based on customs that depend on
the situation and purpose. There are two situations that require the monogit in
relation to the exploration of resources and areas. The first is when permission is
needed to explore certain areas or use certain resources, while the second is when
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problems or catastrophes occur during or after the exploration. In the first situation,
sogit is imposed to ask for blessings and permission to use certain areas for particular
events, especially for exploring natural resources. The monogit is then carried out
with rituals and sacrifices in the form of animals known as “blood sacrifices.” In the
second situation, the ritual is carried out when catastrophes, illnesses, or disturbances
befall the explorers or users of the resources. Such occurrences are believed to be
caused by the rogon, an evil spirit whose wrath is incurred due to being disturbed
and of whom prior permission was not sought, consequently causing a “hot”
situation. Hence, monogit is believed to be able to restore or to “cool” the situation.
The elders or senior members of the community who are knowledgeable about the
customs, or bobolian (i.e. witch doctors), will take the lead in these rituals (Jurry
2019a).

Sogit is also a custom-based penalty imposed upon certain parties to restore
harmony in the village. A common misconduct that must be penalized is the act of
purposely polluting communal water sources, ponds, or rivers (John 2002). The
penalty is usually in the form of animal offerings such as buffaloes, pigs, goats, and
chickens, in the form of agricultural produce such as paddy, or even in material
forms such as the gong, ornaments, weapons, and plates. However, in contemporary
times, the sogit is usually in the form of cash deemed as compensation and a symbol
of apology by the offender.

11.3.3 Sogit during the Opening of Tagal

The opening of the Tagal constitutes the harvesting of resources yielded from the
areas under the Tagal system, which is carried out by all the members of the Tagal
community (Jurry 2019b). The opening of the Tagal is carried out after the Tagal
authority, after members of the community have discussed and reached an agree-
ment about the Tagal zones, parties that will be involved, and the date of the event.
Some Tagal communities organize major events as a way to promote the Tagal
system to the public. Today, the opening of the Tagal has become a product of
tourism filled with local arts, cultural programs as well as recreational activities.
Cultural features retained in the event include the rinait, mitabang, and moginakan
(general feast). Additional activities include community sports and fishing
competitions. Mitabang is when the members of the community work hand-in-
hand to prepare equipment to catch fish, to distribute the catch, and to prepare the
general feast. Meanwhile, moginakan is held as a general feast to symbolize
gratitude.

In the practice of traditional conservation, the equipment that will not cause a
major impact are allowed during fish and aquatic harvesting activities. Poison to the
so-called tuba is also prohibited, even if the poison is made out of natural sources.
Among the traditional fish harvesting equipment allowed are Siud, fishing rods,
hooks, spears, nets (Barnard 2002), sauk, rambat (nets) (Fig. 11.2a), and bubu
(Minah 2013). Siud or sauk (Fig. 11.2b) are nets that are tied to a round rattan or
metal and usually have a handle that would facilitate the process of fish harvesting. A
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fishing rod is a fishing line tied to a bamboo stick with a fishhook at the end of the
line. A spears or bujak is a sharp metal, while bubu is basket-like equipment placed
in areas with streaming water to trap fish.

11.4 Challenges in Practicing the Tagal System

Cultural heritage conservation efforts are often met with various challenges. Among
the main issues in the implementation of the Tagal system is the readiness of the
community to participate and comply with the rules enforced by the system. This is
because the commitment requires a change in lifestyle and access restrictions to the
resources for certain periods of time. Other long-standing, unresolved debates are
issues concerning ownership, rights, and benefits. The primary challenge is in
ensuring that all the parties involved are satisfied with the methods and outputs of
the Tagal system and obtain optimum benefits from it. Additionally, another highly
debated issue is the enforcement of rules on trespassers, pollution of rivers caused by
anthropogenic activities such as farming and agriculture, infrastructure development
and logging. Godfrey (2017) listed several issues and challenges in the implementa-
tion of the Tagal system, namely:

1. Conflict on riverine usage (including usage of riverine resourcessuch as rocks
and sand).

2. Management authority.
3. Overlap in land ownership.
4. Conflict on development and other structures.
5. Rivers that have been under the Tagal system for too long.
6. Ongoing misunderstandings between the community leaders and the villagers.

Fig. 11.2 Rambat (a) and Siud (b) are among the traditional fish harvesting equipment allowed in
the Tagal system
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7. Inactive implementation of the Tagal system.
8. Recognition.

11.5 Conclusion

The Tagal system is a biocultural conservation that is relatively important to
sustainable livelihood. In the context of community-based natural resources conser-
vation, the Tagal system is considered the best approach in conserving biocultural
landscapes, particularly for the local communities of Sabah. Instead of the willing-
ness of the community practicing the Tagal system to conserve their riverine
ecosystem, their beliefs in traditional customs and their respect to their owned
culture are the key factors for the success of achieving the goals of sustainable
livelihood.

The practice of the Tagal system is highly significant and is in line with the goals
of SDG 2030, which, among others, can achieve the overall quality of the environ-
ment and address issues of poverty. This is because this system has been proven to
have added value to human life, especially as a systematic way of managing life by
utilizing the environment in a more organized manner while providing socio-eco-
nomic opportunities such as income and employment opportunities related to the use
of Tagal system as a tourism product and informal learning center.

Based on the issues and challenges listed by the Department of Fisheries, Sabah,
regarding the continuous practice of the Tagal system, efforts need to be stepped up
by adding initiatives related to formal and informal education that channels knowl-
edge and skills related to the Tagal system. In fact, awareness and application
activities on functions and values in conserving and appreciating river ecosystems
need to be expanded not only by top-down approaches, but also from the grassroots.

To ensure the effectiveness of this system in achieving its objectives, all
stakeholders must play a role in executing their respective functions. Meanwhile,
the cultivation of the customs and practices of the community must be continued as
the basis for more community-friendly management of resources.
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Abstract

Development in the maritime sector is inseparable from human resources, includ-
ing the issue of gender equality. Out of the five programs to increase the Human
Development Index (HDI), including in the maritime sector, human resource
development receives the most attention. The issue of gender equality has
received serious attention in Indonesia in order to achieve the Sustainable
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Development Goals agenda. Furthermore, to measure this equality, the Gender
Development Index (GDI) has been used in many studies. This index is
formulated as the ratio of the female HDI to the male HDI. The GDI value can
be used as an indicator for the empowerment of rural coastal communities. This
study aims to i. analyze GDI for the empowerment of rural coastal communities,
ii. analyze gender-specific differences in the implementation of development in
coastal villages, and iii. Formulate recommendations for increasing the GDI to
empower communities in rural coastal-based areas. The data were collected from
secondary data sources from the Ministry of Women Empowerment and Child
Protection and Central Bureau of Statistics of Indonesia. The multi-policy analy-
sis used the assessment of eight experts on criteria, scenarios, policies, and actions
in Sustainable Development in Rural Coastal Areas. The data was collected by an
expert based on three dimensions of Human Development Indicators: health,
education, and a decent standard of living. The results showed that the HDI of
females is lower than that of males. This gap is reflected in the differences in the
expected length of schooling, the average length of schooling, and life expec-
tancy. Therefore, a systematic improvement in the quality of development for
females is needed. This study recommends improving the quality of human
resources, increasing the influence of females representation in parliament, and
improving the economic contribution. In addition, this study also suggests yearly
periodic monitoring and evaluation of the variables of the length of schooling, the
average length of schooling, and life expectancy. The best outcome for reducing
the gender gap is by improving all development variables for women. The results
of the evaluation of policy-related measures with multi-policy analysis showed
that GDI plays the most role in the sustainable development of rural coastal
communities.

Keywords

Empowerment · Gender Development Index · Multi-policy · Rural coastal ·
Sustainable development

12.1 Introduction

Indonesia has very large marine fishery resources and biodiversity. The workable sea
is about 5.8 million km, and the number of fishermen is about 94 percent, which is of
a small scale. The problems with the development of fishing communities include
the very large marine fishery resources and the main national performance indicator,
but the condition of small-scale fishing communities is poor. The main performance
indicators of the sea fishing sector are gross domestic product growth, fishermen’s
exchange rate, production volume, production value, average household income of
fishermen, and average income (Kusdiantoro et al. 2019). The main performance
indicators focus on the economic aspect, and not comprehensive empowerment
indicators. Furthermore, emphasizing empowerment only on the aspects of welfare
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will make fishing communities very dependent on natural resources. Marine fishery
resources have the character of being a common property and depending on the
season. Therefore, it is necessary to apply different empowerment from the very
beginning in such a way that the development of fishing communities will be
successful and sustainable.

The development of innovative research and community service is expected to
analyze and apply a new approach for empowerment. The implementation of
empowerment with an inverted pyramid hierarchy is intended to solve the develop-
ment problems of the fishing communities. In addition, inverted pyramid hierarchy
means that empowerment starts with the indicator with the highest level, namely
decision-making, critical awareness of the problems encountered, participation, and
access. Furthermore, it is hoped that the welfare of coastal rural communities is
achieved by not depending on natural resources, but also through the management of
social capital. The low social index of fishing communities includes decision-
making, politics, education, health, intrinsic motivation, networks, cooperation,
participation, organizational, political, and social trust. These social dimensions
are called intangible social capital (Ramadhan et al. 2017; Riniwati 2011; Riniwati
et al. 2020; Utami et al. 2020). In order to be measurable, the success of community
empowerment is evaluated by using the Gender Development Index.

12.2 Case Study Site: Gender Development and Human
Resources Empowerment in a Coastal Rural Landscape

In this study, the analysis of the Human Development Index (HDI) is used to
measure the level of human development in an area, including coastal villages.
The variables measured include life expectancy, the average length of schooling,
expected length of schooling, and economic contribution. The ratio between the HDI
of females and the HDI of males is the Gender Development Index (GDI). The result
showed that the HDI of females in the coastal rural-based areas is lower than that of
the males, and this indicates a gender gap. The results of the research carried out in
coastal and non-coastal areas, based on males, showed a difference where inequality
was higher in rural coastal areas. To reduce or minimize the level of gender
inequality in coastal rural-based areas, a strategy of increasing each variable for
females should be used, at least equal to males or striving to increase each variable
higher for females.

To strengthen female human resources, this can be achieved not only by increas-
ing the GDI elements but also by increasing the proportion of females in politics and
professional decision-makers (managers). To measure the level of human resource
empowerment using the Gender Empowerment Measure, the factors that influence
the level of empowerment of female human resources are the proportion of females
in parliament, decision-making (managers), and income distribution. The ideal
proportion between females and males is 50:50. Increasing females empowerment
with the male strategies increases the proportion of females in parliament, managers,
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and income distribution. The level of Gender Empowerment Measures in coastal
rural-based areas is also relatively lower than in non-coastal areas.

12.3 HDI, GDI, and Empowerment: Causal Loop Diagram (CLD)

System Dynamics is a mathematical modeling method and technique for
conceptually complex problem models. Solving dynamic systems analysis problems
begins with drawing a causal loop diagram. The Causal Loop Diagram (CLD) model
or causal diagram is a model used in problem solving and prevention by comparing
each factor representing other factors. CLD in HDI, GDI, and empowerment are
shown in Fig. 12.1. The Human Development Index (HDI) will increase due to the
increase in health regional community-based coastal countryside. Health increases
due to increased community life expectancy education and purchasing power parity
(Tisniwati 2012; Setiawan and Hakim 2013; Dewi 2017; Prastowo 2010; Iskandar
2017). Public education is determined by the expected number of schooling years
and length of schooling rate. Several indexes such as the parliamentary index,
decision-making index, and increasing purchasing power parity may increase the
Gender Empowerment Measure (KKP 2019; BPS 2019a, b; Mirza 2011; Ponce et al.
2014).

A participatory approach or human resource involvement is needed (Cabiati
2015). The involvement of human resources, including females, is needed to
increase the decision-making index. Therefore, the proportion of managers, profes-
sional human resources, administrative staff, and technicians can improve the
decision-making index. The parliamentary index increases because the proportion
of representation in males and females also increases (KKP 2019; BPS 2019b;
Ennaji 2016). These indexes were adopted to create a Causal Loop Diagram
(Fig. 12.2).

Fig. 12.1 Causal Loop Diagram (CLD) of HDI and GDI
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12.4 HDI and GDI: Stock Flow Diagram

Stock Flow Diagram describes a physical structure, where stock is an accumulation
that can increase and decrease, while the flow is a process that leads to an increase or
decrease in the stock. The HDI diagram of female, male, and GDI subsystem models
is shown in Figs. 12.3, 12.4, and 12.5, respectively. The stock and the flow Diagram
are a model that is simulated according to the mathematical formulation. In the GDI
simulation system, the main focus is to study the HDI value of males, females, and
GDI. There are 3 sub-systems in SFD which are represented in different frameworks,
namely the simulation of HDI of females (Fig. 12.3), HDI of males (Fig. 12.4), and
GDI (Fig. 12.5). The model formulation is a step taken when compiling stock and
flow diagrams in such a way that the model created can be simulated. The formula-
tion is carried out by mathematically putting the relationship between the variables.

The formulation is carried out for all variables. The following is the equation of
the GDI simulation model in a coastal rural-based area presented in Table 12.1. A
flow chart is created to carry out the simulation. When all variables are connected to
numeric units, formulas and functions will be included. The units in the Stella
software are called equations. If the variables constant, auxiliary, and level have
not been assigned to these units, the program will not be executed. In addition, the
units and consistency between variables should be corrected according to the
specified scenario for the flow chart template to show the correct quantitative results.
The values given in the equations are simulated values, the simulation shows that the
HDI value for males is 65.45 and females is 52.43 (Table 12.1).

Fig. 12.2 Causal Loop Diagram (CLD) of female empowerment
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Fig. 12.3 Stock flow diagram of subsystem Human Development Index of female

Fig. 12.4 Stock flow diagram (SFD) subsystem Human Development Index of male
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12.5 Data Sources and Dynamic System Model Analysis

With the models and mathematical equations described, simulations of the status of
the HDI value for females and males in rural coastal areas (1) can be carried out ten
years later. Therefore, it can be used as a reference in formulating gender-based
development policies. The results of the analysis with a dynamic system model of

Fig. 12.5 Stock flow diagram (SFD) subsystem Gender Development Index (GDI)

Table 12.1 Summary result of data of Human Development Index (HDI) of male and female

Number Variable Male Female

1 INIT HDI_ 65.45 52.43

2 Expected number of school years 10.91 10.54

3 Expected number of school years _max 18 18

4 Expected number of school years _min 0 0

6 human_development_index_previous_year 64.55 51.24

10 life_expectacy_number 63.67 67.22

13 purchasing_power_parity 16.19 13.82

14 purchasing_power_parity_max 17.10 17.10

15 purchasing_power_parity_min 16.51 15.24

16 Length of school rate 7.26 5.7

17 Length of school rate _max 15 15

18 Length of school rate _min 0 0

19 life_expectancy _max 82.5 87.5

20 life_expectancy _min 17.5 22.5
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the relationship between HDI of females and males in coastal rural areas (1) are
shown in Fig. 12.6. Meanwhile, the current condition of the relationship between
HDI of females, males, and GDI in coastal rural areas (2) shows a worse fact, namely
a high level of the gender gap. This is shown by the large gap between the HDI of
females and males. This situation diminishes the trend of the GDI illustrated by the
negative slope GDI graph. The relationship between female, male HDI, and GDI in
rural coastal areas (2) is shown in Fig. 12.7.

The interpretation of the simulation model of the dynamic system with the
software Stella shows the relationship between the variables in the form of a graphic
(Fig. 12.6) as shown in Table 12.2. These data were collected from two study sites in
different provinces with large coastal community. The GDI score shows the ratio
between the HDI of females and the HDI of males. When the Gender Development
Index approaches 100, the gender development will be more balanced or evenly
proportionate. However, when far away from 100, the gender development is
imbalanced. Furthermore, this should be noted by all policymakers at the central
and local government levels as well as related institutions that when the GDI is
approaching 100, it can be assumed that the gender gap is getting smaller. However,
the ratio of the HDI of females and males, both classified as low can also lead to a
GDI value close to 100 and a low gap. Similarly, the HDI of the female and male
ratio, which is both high will result in a GDI close to 100 and a small gap. Therefore,
the ideal is a high GDI or close to 100, which comes from the ratio of HDI of females
and males which are both high.

2018.00 2030.00 2043.00 2055.50 2068.00
Year

3: GDI
2: HDI female
1: HDI male

Note: Y axis consist of three unit 
Top = HDI male
Middle = HDI female
Bottom = GDI

105
100

93

65
60
93

85
80
93

1

1

2
3

2 3

Fig. 12.6 HDI of male, female, and GDI (a real condition in coastal rural areas)
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The status of Human Development according to the Kementrian Pemberdayaan
Perempuan dan Perlindungan Anak (2012) is classified into 4 criteria. The human
development achievements in a region at a given point in time can be divided into
four groups. This grouping aims to organize the regions into identical groups in
terms of human development. The grouping of human development achievement
status is as follows: (1) “very high” group: HDI � 80; (2) “high” group: 70 � HDI
<80; (3) “medium” group: 60 � HDI <70; (4) “low” group: HDI <60.

Due to the methodological changes that have taken place, the effects have had an
impact on the interpretation of the GDI figures. With the old method, the resulting

2018.00 2030.00 2043.00 2055.50 2068.00
Year

72
58
80

65
52
80

69
55
80

Note: Y axis consist of three unit 
Top = HDI male
Middle = HDI female
Bottom = GDI

3: GDI
2: HDI female
1: HDI male

2
3

1

2

3

1

Fig. 12.7 The relationship between HDI of male, HDI of female, and GDI in coastal rural areas

Table 12.2 Trend value of HDI male, female, and GDI

Years

Coastal Rural Areas (1) Coastal Rural Areas (2)

HDI GDI ¼ HDI Female/
HDI male

HDI GDI ¼ HDI Female/
HDI maleMale Female Male Female

2018 68.36 63.28 92.5688 65.45 52.43 80.10695

2019 69.04 63.91 92.5691 66.1 52.95 80.10694

2020 69.73 64.55 92.5695 66.76 53.48 80.10693

2021 70.41 65.18 92.5698 67.41 54 80.10691

2022 71.09 65.81 92.5702 68.07 54.53 80.10690

2023 71.78 66.45 92.5705 68.72 55.05 80.10689

2024 72.46 67.08 92.5708 69.37 55.57 80.10688

2025 73.15 67.71 92.5711 70.03 56.1 80.10686

2026 73.83 68.35 92.5715 70.68 56.62 80.10685

2027 74.51 68.98 92.5718 71.34 57.15 80.10684
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GDI number had to be compared with the HDI figure. The smaller the difference
between the GDI score and the HDI number, the smaller the inequality that occurs
between males and females. With the new method, the interpretation of the GDI
numbers changes, the interpretation of the GDI figures does not have to be compared
with the HDI figures. The smaller the distance between the GDI score and the value
of 100, the more equitable development is between males and females. However, the
greater the distance between the GDI score and the value of 100, the more inequality
of development occurs between males and females. The number 100 is used as a
benchmark for interpreting the GDI number because this number is the most perfect
ratio value.

When considering the trend of the value of female HDI in 2 coastal rural areas in
2018–2027, it is classified as moderate. Meanwhile, the HDI of the male from 2022
to 2027 is classified as high. In order for the GDI value to be determined from the
HDI ratio of females to males, which is classified as high, positive measures and an
early warning system are necessary. Figure 12.8 shows that there is still an increas-
ing gender gap in rural coastal areas (1) and (2), namely the coarse dash line (1) and
the fine dash line (2), which show that the HDI of males and females is getting a
wider gap. The impact on IPG has also decreased its trend. The scenario in Fig. 12.8

Fig. 12.8 The best scenario with the minimize gender gap
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shows which affirmative action and early warning system programs can be used to
control the value of RIB growth in rural coastal areas.

Based on the scenario shown in Fig. 12.8, females’ length of schooling rate
becomes 12 years, and the expected schooling number of females becomes
13.5 years, the purchasing power parity of females ¼ 16.3 (ln 12,000,000) from
the fact 15.79 (ln 7,171,000). The average length of school rate is increased from 5.7
to 12 years and the expected number of years of schooling is increased from 10.54 to
13.5 years in such a way that the gender gap between females and males will be
smaller and almost the same and the trend of GDI continues to be positive. As shown
in Fig. 12.8, the distance begins to appear, which means that equality between males
and females can almost be achieved. The figure shows that the HDI of males and
females has a narrower gap, which causes the GDI to increase. The Education for All
(EFA) has set the work program to increase the percentage of the world population
length of the school of 9 years by 2030. This can be achieved through all forms of
education, both formal and informal such as a special program for education.

The influence of the scenario between economic indicators and education has a
positive effect on the value of GDI. Related to the increase per capital expenditure,
this has become one of the focuses of development. In its presidential speech on
October 20, 2019, the Indonesian president focused on 5 development aspects,
namely human resource development, infrastructure development, simplification
of the bureaucracy, simplification of regulations and policies, and economic trans-
formation from dependence on resources to product orientation that has high added
value or industry-based. The target income per capita for the Indonesian people is
expected to be IDR 324,000,000 (equal to 21,600 USD) per year or IDR 27,000,000
(equal to 1800 USD) per month with the hope of increasing the human development
index for males and females. Based on the results of the simulation with an increase
in the per capita income scenario, this will affect the tendency to increase the GDI
and achieving gender equality and justice.

COVID-19 has reduced several development indicators, such as the economic
indicator. Therefore, local governments need to have a tool in place that can quickly
determine which indicators have fallen and what impact they are having on females’
HDI and GDI. Due to the impact of the pandemic, the economy is struggling to
recover in such a way that the purchasing power parity drops to 15.5, which will
have an impact on GDI. However, the scenario length of schooling rate ¼ 9 years,
expected years of schooling¼ 13.5 years but PPP¼ 15.5, (ln 5,400,000) from initial
facts 15.79 (ln 7,171,000) (Fig. 12.9). From Fig. 12.9, it can be seen that there is a
decline in economic factors due to the impact of the pandemic. By increasing the
factor of education, there is no increase in GDI, although the trend has dropped
dramatically.
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12.6 Data Sources and Multi-Policy Analysis

12.6.1 Effect of GDI on Sustainable Development in Coastal Villages

In this study, a multi-policy analysis was used to describe the measures. Using
several policies, four components were analyzed including: (a) Criteria: What are the
goals and criteria for achieving sustainable coastal village development;
(b) Scenarios: Visions, approaches, conditions, or assumptions that may apply or
may occur in the future; (c) Policy: the policy or direction to be applied in support of
the scenario; and (d) Action: how to implement the policy. The goal of sustainable
coastal rural development on the coast is a balance between economy, social
environment, accessibility, and cultural preservation (Fauzi 2019). The results of
the analysis show that several activities in support of sustainable development
include: (i) increased income, (ii) increasing competitiveness, (iii) employment of

Fig. 12.9 Trend GDI with decreased purchasing power parity of females due to COVID-19
pandemic
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manpower, (iv) new business growth, (v) reduction in environmental pollution,
(vi) prevention of mangrove cutting; (vii) infrastructure network improvement; and
(viii) cultural festival activities (Table 12.3).

The scenario of “Sustainable Coastal Village Development” in Indonesia has two
aspects, namely the demand and supply. Meanwhile, there are 4 aspects of the
Sustainable Coastal Village Development policy, namely: (i) multi-function
fisheries, (ii) natural resources and cultural tourism, (iii) smart coastal village, and
(iv) integrated coastal village. Furthermore, from these scenarios and policies,
7 action plans include (i) the development of fisheries-based tourism in coastal
villages, (ii) infrastructure development and strengthening, (iii) developing and
improving the quality of fishery products and coastal villages, (iv) development
and improvement of information, communication, and technology networks,
(v) development of ecotourism based on natural and cultural resources, (vii) increas-
ing the capacity and knowledge of the village community, (vii) improving the formal
education of coastal rural communities, and (vii) an increase in the ratio between
females HDI and makes HDI (Table 12.4). The data collected from experts in coastal
villages can be seen in Table 12.5.

Information from research describing the life profile or portrait of fishing
communities in Indonesia indicates that they had a low level of education, income,
and life expectancy. This result is consistent with other studies. Typically, the HDI is
low in coastal areas because it is characterized by (i) low education, (ii) inadequate
housing, (iii) low income, namely between IDR 2,000,000 and 3,000,000 (equal to
133.3–200 USD) per month, (iv) low expenditures ranging from IDR
1,000,000–3,000,000 (equal to 66.7–200 USD), (v) these expenditures cannot
meet the social needs such as education costs (education is still neglected),
(vi) vulnerable to tidal floods, (vii) traditional fishing technology, (viii) low capital,
(ix) welfare of low-income family members, (x) coastal rural development is low,
(xi) the life of fishermen is synonymous with poverty, (xii) the welfare of fishermen
among other sectors, (xiii) dominant as labor fishermen or crew members (ship
crew), (xiv) the number of the female and male population is balanced (Fatmasari

Table 12.3 Establishment of goal achievement criteria for “Sustainable Coastal Village Develop-
ment” in Indonesia

The objectives Criteria Long Description of criteria

Economic development Income Increased income

Competitiveness Increasing competitiveness

Social cohesion improvement Employment Absorption of labor

New business The growth of new businesses

Environmental protection Pollution Reduction of environmental pollution

Mangrove Prevention of logging of mangroves

Accessibility Connectivity Infrastructure network improvement

Cultural preservation Culture festival Cultural festival activities

Sources: modified from Fauzi (2019)
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2014; Marwasta and Kuswaji 2016; Moha et al. 2019a, b; Supriadi et al. 2014;
Wasak 2012).

The social aspects that are not affected by the development of fisheries and
maritime affairs are indicated by the low social index of the fishing communities.
However, capital is grouped into 3, namely physical, human, and social capital.
Physical capital is mostly tangible capital, examples include raw materials and
infrastructure. Human capital is related to labor, while social capital is classified as
intangible. The conditions related to social aspects that are intangible in the fishing
communities are still low and even untouched. For example, although the role of
intangible social capital lies in social and economic organization, it turns out to be
very useful in improving livelihoods and quality of life in the village of Kinabuhutan
(Marwasta and Kuswaji 2016). These intangible social capitals are social, organiza-
tional, and political participation and trust (Ramadhan et al. 2017).

With the background description above, is there any inappropriate method in
building a fishing community? What methods can improve the development success
of fishing communities at the national and global levels? It takes a coastal commu-
nity development strategy with a different approach than the current one, adding the
main performance indicators that touch intangible social aspects. The methods that
can be used to know the success of human-based development that have taken into
account the socio-economic aspects of fishing communities are the human develop-
ment index, GDI, and GEM. Why should gender development and empowerment be
carried out to build a fishing community? This is because (i) the number of females
in the fishing community is equal to that of males, (ii) the quality of females is far
behind males (gender gap is still high), (iii) social aspects that are intangible for both
males and females are still low and have not been touched by fishery development
programs. Furthermore, it is also supported by research that showing that social
capital serves as a useful frame of mind in successful development and policy
formulation (Fathy 2019).

Table 12.4 Evaluation of actions related to criteria in sustainable coastal village development in
Indonesia

Short description of the
action Long description of the action

Fishery tourism Development of fishery-based tourism in coastal villages

Infrastructure Infrastructure development and strengthening

Product quality Development and improvement of the quality of fishery products and
coastal villages

ICT Development and enhancement of information, communication, and
technology networks

Ecotourism Development of ecotourism based on local natural resources

Non-formal education Increase the capacity and knowledge of the village community

Formal education Increasing the formal education of coastal rural communities

GDI The increased ratio between the HDI for females and HDI for male

Source: modified from Fauzi (2019)
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The solution to address the root of the problem is with a different paradigm than
the one implemented. Initially, the empowerment process always deviated from
welfare and it was no longer followed by increased access, participation, critical
awareness of problems, and decision-making, which were the highest level of
empowerment. Therefore, an empowerment process is needed that begins with the
strengthening of decision-making on resources, which are the most dominant factor
influencing empowerment and followed by a critical awareness of problems, partici-
pation, access, and ultimately improving welfare. Furthermore, empowerment will
have a significant positive effect on intrinsic motivation and performance. Intrinsic
motivation is a strong mediator variable in improving performance (Riniwati 2011).

Poverty has a negative and significant effect on HDI. Economic growth has a
positive and significant effect on HDI and capital expenditure has a positive and
significant effect on HDI. It is suggested that government planning policies aim not
only to increase economic growth but also to promote human development, since
economic growth alone is not enough to improve the quality of human resources,
especially in the areas of education, health, and community income (Mirza 2011).

GDP influences the HDI in the long and short term. The estimate of the ECM
model reported that the 2008 economic crisis affected the HDI, while the 1997 crisis
and the decentralization of governments did not affect the HDI (Setiawan and Hakim
2013). First, poverty had a significant effect on the human development index in the
province of Riau. From the equation, poverty variables showed a coefficient of
�0.079, which means that if there is an increase in poverty by 1%, the HDI decreases
by 0.079%, meaning every increase in poverty would decrease the percentage of
HDI in Riau Province. For the poverty variables obtained, t is greater than the t table,
and therefore Ho rejected, while HA accepted. Second, economic growth showed a
coefficient of 0.024, which means that if there is a change of economic growth of
1%, there will be changes in the HDI to 0.024%, meaning that any changes in the
economic growth will affect the percentage of HDI in Riau Province (Dewi 2017).

The results from the studies of the four variables are likely to influence the HDI in
Central Java province, assuming that all other things being equal had a significant
positive influence on the HDI from the regency expenditure. The elasticity of the
HDI increased to 0.032 due to the increase in expenditure. If the regional spending
increased by 1%, the average HDI will increase by 0.032%. The Gini ratio has a
significantly negative effect on the HDI. The increased elasticity of the HDI due to a
decrease in the Gini ratio is �0.034, if the Gini ratio decreases by 1%, the average
HDI increases by about 0.034% The proportion of non-food expenditures has a
significant positive influence on the HDI. The elasticity of the HDI increased and the
increasing proportion of non-food expenditures amounted to 0.172. If the proportion
of non-food expenditure increased by 1%, the average HDI will increase by about
0.172%. The dependency ratio has a significantly negative effect on the HDI. The
increased elasticity of HDI in connection with a reduction in the dependency ratio is
equal to�0.062. When the dependency ratio decreased by 1%, the average HDI will
increase by about 0.062% (Prastowo 2010).

The results showed that the moderation between the human development index
through special autonomy fund has a significant negative effect on economic growth.
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This indicates that the use of special autonomy funds for the human development
index is still high and therefore the future should be allocated according to the needs
in the region in such a way that the special autonomy funds can be used effectively
and efficiently (Irham Iskandar 2017). Analysis using secondary data with the
Multiple Regression Model approach shows that there is one factor influencing the
level of poverty and life expectancy, which illustrates the unequal distribution of
health services that support population productivity in economic activities to support
a better life. Furthermore, with the estimation results of the equation, which results in
a decrease in life expectancy by 1%, it has the potential to increase the poverty rate
(number of poor people) by 6.9% or 2,245,010 people. Therefore, it is hoped that in
the future an effective public policy can be formulated, especially increasing access
to basic needs such as education and health (family planning, maternal welfare, basic
infrastructure, food, and nutrition) to reduce the poverty rate and not just to decrease
the primary school figures but also qualitatively (Tisniwati 2012). Similarly, child
empowerment suggested by many authors and professionals should be involved in
identifying and maximizing informal resources and formal support (Ponce 2014),
need and desire for adopting a participatory approach between parents and service
providers (Cabiati 2015), creating progressive social change through females mobi-
lization and participation (Ennaji 2016). Community involvement in a program is
essentially empowered marginalized populations and building relationships that can
result in future collaboration towards resilience. (Van Auken et al. 2019). A safe
source of support will improve welfare and economic empowerment (Stern and
Carlson 2019). In addition, entrepreneurship has been suggested as an alternative
career model for females to achieve economic empowerment. However, the associ-
ation with poverty harms the value of HDI, GDI, and GEM, and Rahmah’s presen-
tation on gender and culture (Eib and Siegert 2019).

The strategy for increasing GDI is that the percentage increase in the HDI value of
females is higher than the percentage increase in HDI of males. The factors that
influence the GEM are representation in parliament, managers, professional staff,
and economic contribution. The most sensitive is the proportion of the female
population, and in parliament, decision-making, and economic contributions.

12.7 The Influence of GDI on Sustainable Development
for Rural Coastal Communities

The concept of bioculture is related to the resilience, independence, and sovereignty
of rural coastal communities. The impact of GDI on the sustainability of rural coastal
communities with a multi-policy analysis shows the most important action to be
taken. The results of the analysis are indicated with position 8 (see Table 12.6). This
means that GDI has the highest average and the low standard deviation.

While Fig. 12.10 shows that the GDI is the most sensitive measure to improve the
achievement of sustainability or the balance between economic–ecological–social
dimensions. The accountability of human resources to increase the GDI, therefore,
needs to be improved. The methods that can be used to know the success of people-
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based development that addresses socio-economic and ecological balance and can
improve bioculture in rural coastal communities are the HDI, GDI, and GEM. The
concept of bioculture is related to resilience, independence, and sovereignty, in this
case, the rural coastal communities.

Why should gender development and empowerment be carried out in building
fishing communities? This is because (i) the number of females in the fishing
community is equal to that of males, (ii) the quality of females is far behind males
and the gender gap is still high, and (iii) social aspects that are intangible for both
males and females are still low and have not been touched by fishery development
programs. Furthermore, it is also supported by research showing that social capital is
a useful framework for reflection for successful development and policy formulation
(Fathy 2019). The solution for addressing the root of the problem is with a different
paradigm than the one implemented. Initially, the empowerment process always
deviated from well-being and was followed by increased access, participation,
critical awareness of problems, and decision-making, which were the highest level
of empowerment. Therefore, an empowerment process is needed that begins with
strengthening decision-making on resources, which are the most dominant factors
that influence empowerment and are followed by a critical awareness of problems,
participation, access, and ultimately will improve welfare. Empowerment will have a
significant positive effect on intrinsic motivation and performance, and intrinsic

Fig. 12.10 GDI sensitivity map to the sustainability of rural coastal communities
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motivation is a strong mediator variable in improving performance (Riniwati 2011).
In areas with very low development ratings in the Gender Development Index,
Education Index, Health Index, and Housing Index, general development priorities
should be identified, but also the nature and type of policies to be taken in each study
unit need to be performed to improve livelihood security. This also needs to be
supported by facilitating consensus among different partisan groups such as
economists, environmentalists, and egalitarians by balancing their common
concerns, which can provide guidelines for achieving sustainable development.
Subsequently, it can serve as an educational and policy tool to promote a holistic
perspective among planners, administrators, and development workers (Singh and
Hiremath 2010). The study paradigm shift in the empowerment and motivation of
males and females in fishing communities includes i. participation and trust in
organizations, politics, and society, ii. intrinsic motivation, iii. Education,
iv. health, v. networks, vi. cooperation, vii. Proportions, viii. Parliament, ix
managers, x. professional workers, xi. technicians and personnel, xii. Administra-
tion, xiii. Creating opportunities, xiv. Creativity, and xv. focus on services. These do
not target natural resources or reduce dependence on natural resources by increasing
bioculture through GDI. A multi-policy analysis has shown that the GDI improve-
ment program can reach the bioculture of rural coastal communities. The result of the
evaluation activities related to policies with multi-policy analysis shows that GDI
plays the highest role in achieving the bioculture of rural coastal communities in
Indonesia.
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Urban Green Space Planning
and Management for Biocultural Diversity
in Jakarta, Indonesia

13

Jae-Eun Kim

Abstract

More than half of the world’s population lives in urban areas, and there is
increasing recognition of the importance of urban green spaces in relation to
human well-being as cities grow larger. Jakarta, the capital of Indonesia, faces
various problems due to rapid urbanization as it is bringing along increasing
levels of air pollution and harming the quality of life of residents. The Indonesian
government plans to reduce the problems by gradually increasing the area of
urban green space through urban landscape planning and management. Like
many other urban areas located in tropical regions, Jakarta exhibits a relatively
high biodiversity due to its traditional land use patterns. This feature should be
utilized in the planning and management of its urban green spaces. In addition,
both ecological and cultural aspects of urban and sub-urban areas require atten-
tion and should inform the decision-making. Urban green spaces need planning
that fits the local characteristics of urban landscapes, both ecologically and
culturally. In other words, attention for biocultural diversity will result in more
effective landscape planning and management systems.
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13.1 Introduction

In general, cities exist because of mainly economic and social reasons and urbaniza-
tion makes many of them grow larger and larger over time. Modern cities have
become the centers of politics, economy, and society, and over 50 percent of the
world’s population now lives in urban areas (WHO-Europe 2017). In the past, upon
the emergence of the first cities, the conditions for food cultivation were key in
determining which locations were best suited because the community needed to be
sustained. For example, early stage cities such as in Egypt and China were located
near rivers as these ensured water resources and fertile land (Kaplan and Holloway
2014).

Modern cities are spaces with social and cultural components connected to an
economy that are accustomed to a high population density. However, in terms of
their operation as a system or ecology (Forman 2014), they are also confronted with
various problems such as poor air quality, traffic congestions, issues related to waste
management, and substandard housing. Although such problems occur in cities all
around the world, typically they are more severe in developing countries. For
example, Jakarta, the capital of Indonesia, is facing serious problems such as
increasing population density, flooding, and air pollution (Arifin and Nakagoshi
2011; Kusuma et al. 2019; Setiowati et al. 2018), which are problems that directly
affect its residents (Kusuma et al. 2019, Setiowati et al. 2018). Increasing demands
for improved health, well-being, and quality of life are feeding the desire to improve
the sustainability of urban environments. In this, the planning and management of
urban green space (UGS) is widely recognized as being of key importance (Van
Bueren et al. 2014; Austin 2014; WHO-Europe 2017). Also in the case of Jakarta,
UGS has been emphasized to improve residents’ well-being and quality of life
(Setiowati et al. 2018).

Recently, the planning and management of UGS has been discussed, not only in
the sense of simply creating more UGS, but also in respect to increasing biocultural
diversity. It is widely agreed upon that UGS contributes to better air quality and more
esthetically pleasing spaces. In tropical and subtropical regions, it is fairly common
to find high biodiversity in UGS (Mabuhay and Isagi 2005). In addition, these
regions are also well known for their cultural diversity. In particular, studies have
shown that tropical regions in Asia exhibit both linguistic diversity and biodiversity
(Maffi 2005; Maffi and Woodley 2010). The combined concept of biocultural
diversity was brought to the attention of policymakers around the world when it
was discussed at the 1992 Convention on Biological Diversity. In the United Nations
Environment Programme, published in 1999, biodiversity is stated as being related
to the culture and spiritual situation of humans. In other words, biodiversity and
cultural diversity are tightly linked to each other. This is recognized as a very
important factor in discussing sustainable landscapes, both urban and non-urban.

This chapter focuses on investigating the current state of the urban environment in
Jakarta and discusses strategies for UGS planning aimed at improving the urban
landscape and the quality of life of residents. Moreover, it discusses how biocultural
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diversity forms an appropriate guideline in creating UGS that makes the urban
landscape more sustainable and improves the quality of life.

13.2 Status of Jakarta

In Southeast Asia, Jakarta is one of the urban regions that has seen a rapid increase in
population (Fig. 13.1). In 1950, the population stood at approximately 1.5 million
and, in the following decade, it grew at an annual rate of over 6%. During the 1960s,
1970s, and 1980s, the population more than doubled with an annual growth rate of
3–4%, bringing the population in 1990 to a total of 8.2 million. After a near standstill
in the 1990s due to suburbanization and the 1997 Asian financial crisis (Rukmana
et al. 2019), the population continued to grow again at a moderate but steady pace. In
the 2000s and 2010s, the annual population growth rate was around 1%, bringing the
population of Jakarta to a total of around 10.8 million in 2020.

With its population increasing, Jakarta’s land use patterns are undergoing many
changes as various urban functions are created or expanded, such as functions to
support daily needs. According to Maheng et al. (2021), built-up areas in Jakarta
increased by 44.3% from 1995 to 2014, while decreases occurred in land used for
cropland (32.27%), grassland (36.11%), and forest (58.05%). According to
Setiowati et al. (2018), the area used as UGS in Jakarta decreased by 23% from
1983 to 2013.
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Fig. 13.1 Human population history of Jakarta (data: United Nations-World Population Prospects,
https://population.un.org/wpp/)
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The urban changes are also partly due to the fact that the role of Jakarta as capital
city has further strengthened. This role creates demand for various economic and
political functions and an additional increase in population, which in turn all cause
land use changes. Especially, population growth has led to an increase in built-up
areas for land uses such as housing, commercial activities, and transportation
infrastructure in response to basic needs. With the area being urbanized increasing,
automatically the proportion of built-up area increases and the proportion of area
used for other land use types diminishes.

The decrease in UGS in Jakarta has had a bad effect on the quality of the urban
environment, along with the increasing number of vehicles and industrial facilities.
The deterioration of the urban environment in Jakarta has begun to affect the quality
of life of its residents (Setiowati et al. 2018). A major problem is the increase in air
pollution, such as increasing concentrations of particulate matter (PM). The World
Health Organization (WHO) has classified air pollution as the biggest environmental
risk to human health, linking it to both mortality and morbidity (WHO-Europe
2017). Table 13.1 shows the health concern raised by different levels of air quality,
as defined by the United States Environmental Protection Agency (EPA).

Table 13.1 Air Quality Index (AQI) levels, related concentrations of fine particulate matter
(PM2.5), and their health implications (data: EPA (2018))

Air Quality
Index (AQI)
Values

PM2.5

(μg/
m3)

Levels of
Health
Concern Health Implications

0–50 0.0–
12.0

Good Air quality is considered satisfactory, and air
pollution poses little or no risk

51–100 12.1–
35.4

Moderate Unusually sensitive people should consider
reducing prolonged or heavy outdoor exertion

101–150 35.5–
55.4

Unhealthy for
sensitive
groups

The following groups should reduce prolonged
or heavy outdoor exertion:

• People with lung disease, such as asthma
• Children and older adults
• People who are active outdoors

151–200 55.5–
150.4

Unhealthy The following groups should avoid prolonged
or heavy outdoor exertion:

• People with lung disease, such as asthma
• Children and older adults
• People who are active outdoors

Everyone else should limit prolonged outdoor
exertion

201–300 150.5–
250.4

Very unhealthy The following groups should avoid all outdoor
exertion:

• People with lung disease, such as asthma
• Children and older adults
• People who are active outdoors

Everyone else should limit outdoor exertion

301–500 250.5
and
over

Hazardous Health alert: Everyone may experience more
serious health effects
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Table 13.1 shows the different levels of air quality in terms of concentrations of
fine particulate matter (i.e., particles with a diameter less than 2.5 micrometers) and
what it means for residents to be exposed to these levels. Fine particles have a strong
adverse effect on human health as they can reach deep into the lungs when inhaled
(Setiowati et al. 2018; WHO-Europe 2017). Climatic and seasonal conditions also
play a role in air pollution. In Jakarta, the air quality has shown to be more favorable
when there is a climatic trend of increasing rainfall (Kusumaningtyas et al. 2018) and
towards the end of the rainy season in the months of January to March (Table 13.2).

13.3 The Importance and Value of UGS

UGS influences the urban landscape in various ways. It improves the quality of
human life by helping cities to adapt to climate change (Douglas 2011) and creating
a visually more pleasing urban environment (Bertram and Rehdanz 2015; Tzoulas
et al. 2007). Moreover, UGS contributes to the quality of life in terms of
counteracting bad urban environmental conditions such as air pollution, urban heat
islands, and noise. Increasing contact with nature also brings benefit to people in a
psychological sense (Bertram and Rehdanz 2015; Vierikko et al. 2016).

Investments in UGS tend to increase when economic development advances and
society stabilizes (Shuvo et al. 2020). In other words, urban areas that are more
economically developed and more socially stable experience an increased demand
for nature. In case of cities in developing countries, like Jakarta, UGS is typically
insufficient in both quantity and quality (Kim 2012; Manan 2016; Setiowati et al.
2018; Ramdhoni et al. 2016). Recently, the Indonesian government has recognized
the decrease in UGS due to development and set up a plan to increase the area of
UGS step by step (Setiowati et al. 2018). By defining it a priority to increase the

Table 13.2 Average air quality level in Jakarta by Month (Data: 2019 World Air Quality Report,
https://www.greenpeace.org/static/planet4-thailand-stateless/2020/02/91ab34b8-2019-world-air-
report.pdf)

Month Monthly average (μg/m3) WHO Standard Risk

January 24.2 Moderate

February 34.5 Moderate

March 31.2 Moderate

April 46.2 Unhealthy for sensitive groups

May 58.3 Unhealthy

June 67.2 Unhealthy

July 63.4 Unhealthy

August 53.5 Unhealthy for sensitive groups

September 57.1 Unhealthy

October 60.4 Unhealthy

November 53.3 Unhealthy for sensitive groups

December 43.2 Unhealthy for sensitive groups
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proportion of UGS in Jakarta, the government acknowledges the importance of UGS
in the urban landscape. However, the quality of UGS is equally important, as it has
the potential to affect human health and well-being directly (e.g., Carrus et al. 2015;
Fuller et al. 2007; Manan 2015; Zhang et al. 2017). The success of implementation
also depends on how urban areas are planned as a whole and to what extent UGS is
made an integral part of it (WHO-Europe 2017; Knobel et al. 2021; Lian and Sodhi
2004). Moreover, the level of consistency that is put into the maintenance of UGS
will determine whether its potential is fully utilized in the longer term (Ottitsch and
Krott 2005).

The UGS management of Jakarta is handled by the government’s Park Services,
Forest Services, and Agricultural Services. The major problems of UGS in Jakarta
are considered to be the reduction of UGS due to development, the lack of proper
management, and the lack of awareness among local residents regarding the benefits
of UGS (Manan 2016). UGS should be planned in consideration of its structure and
function along with the expanding urban landscape. In the strictest sense of the word,
UGSs in urban landscapes are not natural landscape elements, as they are made or
shaped by humans and not nature. They are landscape elements created with a
purpose, and this should be taken into account when planning UGS (Elands and
Van Koppen 2012). By using landscape indices to evaluate the spatial patterns, it is
possible to predict and assess the landscape function of different UGS scenarios and
use this as a basis for decision-making in UGS planning (Turner et al. 2001). From
an ecological perspective, it is recommended to create areas of UGS that are large
and connected instead of small and isolated, while curved and irregular boundaries
are preferred over straight and sharp-angled ones because they perform better in
terms of species richness (Forman 1995; Turner et al. 2001; McGarigal and Marks
1995). These aspects are fundamental to establish a spatial pattern of UGS that is
more natural and less fragmented and therefore more sustainable and easier to
maintain and manage.

In addition to improving the quantity and quality of UGS through planning and
implementation, it is also important to consider and define management strategies in
advance as well as to set up campaigns to raise awareness of the necessity and value
of UGS among residents in the community. The quality of UGS could not be
adequately maintained without such efforts. Furthermore, to ensure the sustainability
of UGS it is essential to take into account local characteristics, such as the influence
of climate and also cultures in terms of how local residents tend to use and perceive
nature (Agnoletti and Rotherham 2015; Elands et al. 2015; Stålhammar and Brink
2020). In general, when UGS is accessible, usable, and attractive to local residents, it
can provide opportunities for better physical and mental health (e.g., De Vries et al.
2013, James et al. 2015, Maas et al. 2006, Nutsford et al. 2013, Van den Berg et al.
2015).

200 J.-E. Kim



13.4 Sustainable UGS

For a large number of people who live in cities nowadays, interactions with the
natural world are limited to the UGS they have available around them (Dallimer et al.
2014). Especially in developing countries, this is in great contrast with people who
live in non-urban areas, such as rural or woodland areas, where people live closely
with nature as their livelihood largely depends on it. The reality is that for people
who have spent most or all of their lives in urban areas, it is very difficult to know
how to live with nature. According to Elands et al. (2015), the concept of biocultural
diversity in cities is that in cities, where high urbanization and artificial landscape
dominate, biocultural diversity has a creative concept rather than a conservation
meaning. Therefore, it seems desirable to consider biocultural diversity in urban
areas in a creative sense rather than in the context of conservation of existing
organisms and cultures.

Biocultural diversity does not mean that biodiversity promotes or reduces cultural
diversity. As in the case of rural landscapes, proper human disturbances (in other
words, cultural approaches) affect the urban environment and progress in the
direction of increasing species diversity. In other words, biocultural diversity is
not a one-way relationship in which nature affects humans as described in ecosystem
services (Kim 2019). Instead, it can positively exert influence in both directions,
depending on the degree of human disturbances (Stålhammar and Brink 2020).
When discussing the concept of the relationship between nature and humans, the
viewpoint of biocultural diversity is most appropriately seen in terms of the
interactions between nature and humans. In particular, biocultural diversity can
strengthen UGS infrastructure planning and landscape management (Vierikko
et al. 2016). This potential is due to the fact that it offers a way to match the supply
of UGS, both quantitatively and qualitatively, to the specific needs and desires of
local residents, which in turn can make sure the UGS is appreciated, well-utilized,
and cared-for (WHO-Europe 2017). However, despite the fact that biocultural
diversity is a very useful strategy for sustainable development and management of
UGS, there have been no political attempts to apply it yet (Elands et al. 2015;
Agnoletti and Rotherham 2015).

Traditional rural landscapes are known to have relatively high biocultural diver-
sity due to the existence of proper interactions between nature and humans (Kim and
Hong 2016; Elands et al. 2015). Land use and management in these rural landscapes
is based on biocultural diversity and is also a resource for biocultural diversity.

Biocultural diversity in urban landscapes should be considered in accordance
with the complex and diverse environment formed by the city (Stålhammar and
Brink 2020). In other words, especially in urban areas with relatively high
biocultural diversity, the planning of UGS needs to be integrated into the city’s
overall planning, linking it to all other facets at play in the city, including its cultural
background. A city like Jakarta, which is known for its rich biocultural diversity,
may consider developing a UGS infrastructure with reference to its traditional
sub-urban land use pattern and habitat. Through planning efforts that account for
the cultural identity of the city and its surrounding areas, UGS can serve as an
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instrument to positively affect both the lives of local residents and the sustainability
of the whole city (see Fig. 13.2).

13.5 Conclusion

It is important to increase the area of UGS in cities such as Jakarta where the absolute
amount of green space is insufficient and proportionally decreasing under the
pressure of urbanization. With respect to UGS planning, consideration of the scales
of habitats and the connections between different green spaces will be needed.
Moreover, using the concept of biocultural diversity in UGS planning will do justice
to both nature and humans, and as such it can be a driver of sustainability. Creating
UGS based on biocultural diversity can lead to more effective management and more
engaged local residents.

UGS can be a means to improve biocultural diversity through landscape planning
in which traditional land use patterns of the surrounding area are used as a reference.
Traditional land use can enhance natural value and modern management techniques
in landscape (UNESCO 2019). As such, it will be possible to develop sustainable
UGS by creating a structure that establishes a virtuous cycle in which the UGS
promotes the health, well-being, and quality of life of residents, and in which
reciprocally the residents are encouraged to make sustainable use of the UGS as it
fits their cultural needs and desires.

Nature Residents

Interaction

Urban Green Space

Social and Economical Environment

Urban Landscape

Forest Sub-urban

Biocultural Diversity

Biodiversity
Biodiversity

Cultural Diversity

Fig. 13.2 Schematic diagram of sustainable landscape planning and management through
biocultural diversity of UGS
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A Review on the Direction of Future Studies
on Biocultural Landscapes in Forest
and Agroforestry Systems in Indonesia

14

Amin Setyo Leksono and Aniza Zairina

Abstract

Indonesia is one of the mega-diverse countries with a very high diversity of
species, ecosystems, and cultures. Among the diverse ecosystems on land,
forests, agroforestry, and agricultural ecosystems provide many services to
people’s welfare. However, rapid changes in land use and the occurrence of
disasters are among the major threats to those ecosystems. One of the disasters
is landslide and it may create a critical bare land. This chapter presents a review of
previous studies in Indonesia, including projections of future management and
studies with a focus on good practices for biocultural landscape conservation and
utilization of ecosystem services for human well-being. Moreover, it is divided
into three parts such as covering the role of landscape agroforestry, the use of
local biological resources, and conservation of critical lands. The chapter
concluded that besides the potential and lots of services provided by forests and
agroforestry systems, these ecosystems are prone to land-use change and natural
hazards, which could negatively impact their performance. Therefore, efforts to
overcome these negative impacts could be carried out with potential solutions,
such as ecosystem reclamation, land revegetation, forest and agroforestry protec-
tion, and empowerment of community forests. This requires a more integrated
approach in the interdisciplinary field of study, including the development of
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hydro-seeding methods for revegetation, evaluation of government policy imple-
mentation, and community participation.

Keywords

Agroforestry · Ecosystem service · Hydro-seeding · Local wisdom · Medicinal
plant · Natural hazard · Revegetation

14.1 Introduction

Indonesia is one of the mega-diverse countries with a very high diversity of species,
ecosystems, and cultures. Forest, agroforestry, and agricultural or plantation
ecosystems are among its diverse terrestrial ecosystems and provide enormous
services for the people’s welfare. The concept of ecosystem services was divided
into four categories from the time of its introduction by Daily in 1997 until the
adoption by the United Nation Millennium Ecosystem Assessment in 2005. The
categories are as follows, first, provision, which is in the form of products obtained
from ecosystems such as food, fiber, and water. Second, regulation, which is in the
form of benefits also derived from ecosystem processes, such as water and air
filtration. Third culture, which is in the form of non-material benefits such as
spiritual enrichment, cognitive development, recreation, and esthetic experiences,
and forth, support which is in the form of ecological functions such as pollination,
nutrient cycling, and soil formation.

The existence of various ecosystems with the unique local community culture
forms a harmonious relationship between humans and nature (Leksono 2011).
However, rapid land-use depletion, natural resource shortage, serious environmental
pollution, ecosystem degradation, and natural disasters have led to biodiversity
losses and reduction in the provision of ecosystem services. The rapid conversion
of land uses particularly forest to cultivated land and settlements impedes the flow
and services of ecosystems such as hydrological cycles, carbon sequestration, and
others. This is exacerbated by frequent natural hazards such as floods and landslides
which ultimately create critical bare lands (Marfai et al. 2008).

Most land-use conversion originated from anthropogenic activities. Moreover,
the rapid population growth has led to an increase in various necessities of life
including settlements and other infrastructures. The unbalanced ratio of the popula-
tion with the extent of agricultural land has limited employment opportunities and
income. This situation forces some people to commit violations of the forest, using
marginal lands for their agricultural cultivation, and ignore the principle of environ-
mental conservation (Wulandari 2010). Additionally, forest exploitation permits also
play a major role in the conversion of forest landscapes into plantations, especially
oil palm plantations. This is due to an imbalance between global demand, Indonesian
timber, and palm oil production, which led to illegal or unsustainable logging and
expansion of permanent agricultural areas between the mid-1990s and 2015 (Tsujino
et al. 2016). In general, large-scale oil palm and timber plantations together account
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for more than two-fifths of national deforestation between 2001 and 2016. More-
over, oil palm plantations were the largest single driver of deforestation over that
period, contributing 23% of the national deforestation (Austin et al. 2019). This
corresponds closely to previous estimates in Indonesia (Austin et al. 2019). Simi-
larly, Adrianto et al. (2020) reported that, from 1990 to 2017, secondary peat swamp
forest decreased from 40,000 to 10,000 km2, and plantations including oil palm
increased from about 10,000 to 40,000 km2. This is because the dominant land-use
transition was secondary peat swamp forest, which is directly converted into
plantations or initially to shrubs and then into plantations.

Due to the massive changes in the landscape, the remaining forest, agroforestry,
and agricultural or plantation landscapes need to be managed with a more sustain-
able approach. Therefore, conservation-based management is needed. The manifes-
tation of this form of management needs to adopt three conservation functions,
namely protection, preservation, and sustainable use. For this reason, this study
addresses the good practices in the conservation of biocultural landscapes and the
use of ecosystem services for human well-being.

Reviews of ecosystem services have been conducted at the service category level,
for example, the cultural services category (Horcea-Milcu et al. 2013) and the
ecological and economic service categories (Häyhä and Franzese 2014). The most
recent review which was conducted by Xie et al. (2020) was presented in a more
general form at the spatial level. In that paper, it was mentioned that the study of land
ecosystem services in developed countries was led by the USA, while in developing
countries it was led by China, Argentina, and Brazil. Furthermore, among the
Southeast Asia countries, Thailand was solely mentioned as the number of articles
published therein from 2000 to 2019 was nine. This indicates that studies on
ecosystem services in Indonesia indexed in the Web of Science are still few. Lots
of the studies are limited to local-level publications. Therefore, this chapter presents
a review of previous studies on forest and, agroforestry services, values, and threats.
It also suggests recommendations for future studies with a focus on good practices
for the conservation of biocultural landscapes and the development of technology for
land revegetation. This chapter is divided into three parts, covering the role of
landscape agroforestry, utilization of local biological resources, and conservation
of critical lands.

14.2 The Role and Value of the Agroforestry Ecosystem

Agroforestry in Indonesia is the dominant ecosystem particularly in mountainous
areas in Java and Sumatra. It plays an important role in supporting land conservation
and meeting the socio-economic needs of marginalized communities. Most of the
agroforestry status is owned by the government and some are owned by the
community. An agroforestry ecosystem is a form of multi-canopy land use
consisting of a mixture of trees, shrubs, or seasonal plants which are often
accompanied by livestock in one area of land. These ecosystems are generally
bordered by forests. The livelihoods of rural communities around the forest are
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generally very dependent on natural resources, including forest products, both
timber and non-timber (Birgantoro and Nurrochmat 2007). Based on government
policy, forest and agroforestry management must be able to optimize the use of both
ecosystems for the development of plantation and community forest (van Bodegom
et al. 2008; De Royer et al. 2018). The approach aims to increase the added value and
benefits of non-timber forest products and increase participation of the wider com-
munity in the development of plantation forests (Belcher 2005). In addition, the
strategic forestry development plan is oriented towards the equitable balance of
forestry development and economic growth of forest and land management
communities. This can be achieved through the development of industrial and
agribusiness crops in the forestry sector (Forestry Office of East Java
Province 2010).

The existence and benefits of agroforestry have been widely studied, especially in
Java and Sumatra (Safe’i 2014; Seeberg-Elverfeldt et al. 2009; van Noordwijk et al.
2016). Those studies can be classified into three groups including ecological,
economic, and social studies. Ecological studies focus on various ecosystem services
and vegetation profiles, social studies evaluate community perceptions, while eco-
nomic studies evaluate the economic benefits of agroforestry services.

Ecological studies of agroforestry constitute various ecosystem services. Agro-
forestry services include controlling microclimate (Lin 2007; Hadi et al. 2016),
preserving water (van Noordwijk et al. 2016), reducing landslides (Hairiah et al.
2006), reducing surface runoff and erosion, reducing nutrient losses through wash-
ing (Widianto and Lestari 2007; Suprayogo et al. 2002), community place attach-
ment (Leksono et al. 2017), as well as maintaining the biodiversity of soil flora and
fauna (Dewi 2007).

Agroforestry is composed of various types of trees and undergrowth intercrops
that vary in planting system and age (Safe’i 2014). This system is relatively safer
from the risk of crop failure and is more stable to market fluctuations and the effects
of climate change (Gomes et al. 2020; Butarbutar 2012). There are various types of
intercrops in the form of agroforestry, for example, konjack, cocoa, corn, and
vegetables (Leksono et al. 2011). The intercrops managed by farmers are generally
the type of cultivation that suits the type of soil and local climate and have important
economic values. So, the ability to act as a buffer against biophysical, economic, and
social changes is the main requirement for the conservation and sustainable use of
agroforestry.

Agroforestry systems provide important economic and ecological benefits for
farmers, one of which can provide income for farmers. From an economic aspect,
agroforestry research focuses on economic benefits including creating diversified
sources of income from the same land management (land sharing), through the
agroforestry provision such as grass, medicinal plant, and intercrops (Olivi and
Qurniati 2015; Kholifah et al. 2017) and potential of carbon sequestration services
(Seeberg-Elverfeldt et al. 2009). A research conducted in Lampung showed the
remarkable contribution of landscape agroforestry to community welfare. From
that study, the contribution of agroforestry to income can reach more than 80 percent
or IDR 50 to 100 million (about USD3500 to USD6900)/household/year (Olivi and
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Qurniati 2015; Kholifah et al. 2017). The significant variables affecting farmer
income include age, plantation area, number of workers, ethnicity, religion, the
slope of the land, and credit assistance (Olivi and Qurniati 2015). Other studies
have shown that farmers’ income from plantation, crops, and husbandry in agrofor-
estry system is two times greater (Kholifah et al. 2017). This shows that sustainable
agroforestry management can support the economic welfare of the community.

From a social aspect, agroforestry research focuses on people’s perceptions and
knowledge to show their level of understanding and awareness towards agroforestry
sustainable use. A study in Lampung showed that 42.07% of respondents have a
good perception, while moderate perception was 28.28% and 29.65% respondents
have a low level of perception. The significant factors for the people knowledge were
education, the training frequency, and income (Wulandari 2010). Farmers have a
high perception of agroforestry-patterned community forest management and the
benefits of agroforestry-patterned community forests. The factors that correlate with
farmers’ perceptions are formal education, non-formal education, and the number of
family dependents (Hudiyani et al. 2017; Kholifah et al. 2017).

In perspective of conservation, ecological and economic services can drive
community awareness improvement on the benefits of agroforestry and promote
better conservation practices. If farmers’ income and environmental use are profit-
able, efforts to conserve ecosystems will increase, while land use changes will
decrease.

Studies about agroforestry carried out in other countries also show the similar
trend. Generally, those studies evaluate the benefits of agroforestry as carbon
sequestration, buffering from flood and drought, biodiversity conservation, yield
of goods and services to society, enhancing the fertility of the soils, and providing
social and economic well-being to people (Shepherd and Montagnini 2001:
Takimoto et al. 2008; Pandey 2007; Kumar 2010; Murthy et al. 2013; Quandt
2018). A study in Southern China shows that two typical agroforestry intercropping
systems consisted of the paulownia (Paulownia elongta) intercropping system in the
north and the tea (Camellia sinensis) in the south have higher energy efficiency and
also a better financial benefit to farmers (Jianbo 2006). A more modern approach,
which integrates modern management of pasture, forest, and cropped areas, can be
further integrated to increase multiple uses of the territory and economic develop-
ment. An assessment of landscape diversity value in Italy showed that agroforestry
has higher value than the areas with specific land uses (Pardini 2009).

14.3 Utilization of Local Biological Resources in Forest
and Agroforestry Ecosystem

Forests and agroforestry are home to diverse biological resources such as medicinal
and edible plant species. Therefore, in Indonesia, most of the traditional medicines
are harvested from wild plants (Hidayat 2012). Additionally, efforts to use medicinal
plants are carried out by cultivating in agroforestry ecosystems (Hadi et al. 2016;
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Iftitah and Haryono 2018). Most studies aim to invent a number of species and use
them through traditional wisdom approaches.

Studies on the use of biological resources as medicinal plants have been exten-
sively carried out in several places in Java, Sulawesi, Sumatra, and North
Halmahera. A study in Kampung Naga village, West Java, reported 108 species of
wild plants that were traditionally used for medicinal purposes by the community.
The plants were obtained from the yards, forests, and agroforestry systems
(Nurmalasari and Sukarsa 2012). The study in Gorontalo Province, Sulawesi showed
30 plant species used by the local community. They consisted of 24 medicinal plant
species, two non-timber species, and four species of germplasm for other uses
(Nurrani et al. 2015). Studies in Sumatra reported more than 194 plant species
used by the local community. Meanwhile, a study in Halmahera reported 44 species
(Yakub et al. 2019). Those plants were used to cure diseases such as wound,
flatulence, constipation, seizures, high fever, puerperium, jaundice, diarrhea, high
blood pressure, dry cough, vomiting, bitter yellow eyes, stiff and sore stomach,
dizziness, sprains, asthma, and chills (Yani 2013).

Besides studies on medicinal plants, traditional wisdom studies were also carried
out on edible plants for other purposes such as fuel, animal feed, wood, fruit, and
others (Sher et al. 2011a, b; Pegu et al. 2013; Murad et al. 2013; Novita et al. 2021).
These efforts aim to preserve local wisdom, management, utilization, promotion of
sustainable livelihoods, food security, and ecosystem services (Yirga 2010; Somsri
et al. 2017; Emiru et al. 2011).

Various studies on the species of fruit plants in yards and agroforestry systems
showed that Indonesia has great potentials. A study in Aceh Tamiang District
reported 39 species of fruit plants (Elfrida and Suwardi 2020), while the study in
South Aceh District showed 56 species (Suwardi et al. 2020). Furthermore, the study
in Karo District reported 30 species (Silalahi and Nisyawati. 2018). Native fruit
plants play an important role in the daily life of people living in developing countries
as they could be used for ornament purposes in cultural events (Mabaya et al. 2014;
Khruomo and Deb 2018; Sutraningsih et al. 2019; Purwanto et al. 2020).

The practice of traditional wisdom is believed to be an effort to sustain the
existence of multi-use wild plants (Tura et al. 2017). Moreover, the practice may
support the conservation of biological resources through sustainable use. The con-
cept of sustainable use arises from the principle of direct harvesting of wild plants at
a rate that surpasses the limits of their regeneration capacity in nature (Russell et al.
2015). This effort could therefore provide benefits both economically and
ecologically. Economically, the use of biological resources could support income
for local people, while the ecological benefits are generally associated with the
efforts to preserve the habitat for medicinal and food plants. By preserving the
habitat, other biological resources and the environment are also preserved. Another
advantage of the efforts is the bioprospecting of germplasm for future breeding
programs (Purwanto et al. 2020).
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14.4 Conservation of Critical Ecosystems

Beside posses important ecosystem services, however, its sustainability is often
threatened by land conversion. Forest and agroforestry are prone to potential natural
disasters. The geographic location of these ecosystems is vulnerable to floods,
landslides, and volcanic eruptions. These natural hazards may destruct the ecosystem
and even create bare land. The threats may reduce its services, for example, the
opening of agroforestry ecosystems into pure moors or settlements has an impact on
reducing runoff water uptake, and carbon sequestration.

Post-disaster handling is generally carried out by constructing a retaining
embankment or leaving it withstand landslide scars if the location is away from a
road or building. The abandoning post landslide lands slows down the revegetation
process because landslides have eroded the entire topsoil and left poor soil, resulting
in the formation of critical land. Besides, critical land can also be caused by human
activities, especially mining activities.

Critical land is degraded land that has lost its service function as water regulator,
agricultural production supply, and environmental protection elements. Critical
lands were occurred due to degradation process of physical, chemical, and biological
soil characteristics (Lal 2015; Didu 2011). The restoration of critical land involves
the activities and policies of various institutions that are interrelated. Although
efforts to rehabilitate land have been carried out through reforestation and other
programs, these have not been able to cope with the extent of critical land area yet
(Didu 2011). Revegetation efforts are frequently unfeasible in the field due to
accessibility, damaged land, community participation, weather, funding, etc. Critical
land generally occurs in areas with low accessibility, steep, and fragile.

Various methods to address land accessibility continue to be developed, one of
which is replanting using seedlings or developing technology, such as hydro-
seeding. This chapter describes the hydro-seeding method and the follow-up of
post-seedling plant care. This technique has been widely applied to large and steep
slopes in temperate climates. According to Clemente, hydro-seeding is often used for
the restoration of critical land, for example, ex-mining land (Clemente et al. 2016).
Hydro-seeding is a technique that can be applied to land revegetation. Hydro-
seeding technology is a planting process using a mixture or formula consisting of
plant seeds, soil stabilizer, water, and mulch (Parsakhoo et al. 2018). The formula is
transported in a tank or truck. Then the formula is sprayed over the prepared slope
area in a uniform site. The hydro-seeding method is an alternative technology that is
more effective and efficient than the manual method. Hydro-seeding with commer-
cial seeds of fast-growing grasses and legumes is a common practice in revegetation.
Several previous studies have always been associated with ex-mining land (Thomas
et al. 2015; Yulianingsih and Arisoesilaningsih 2015). Meanwhile, hydro-seeding is
one of the revegetation actions that make it possible to overcome the difficulties of
manual planting. The hydro-seeding formula can be applied in a relatively wide and
steep area (Albaladejo et al. 2000). The presence of an adhesive in the formula
increases the ability of the seeds to resist erosion.
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The choice of plant species is very important and must fulfill the purpose for
which the species is designated to ensure that the slope stability as a target is in
harmony with the surrounding environment. For example, the grass species are
preferable because this plant profile may cover the soil quickly (Zairina and
Mondiana 2020). Grass and legumes are the types commonly planted in the early
stages of land revegetation because they are pioneer species (Chen et al. 2014). After
several generations, the leaf litter produced by these plants can reduce the rate of
erosion and the speed of ground runoff.

Several studies promote the use of indigenous plant and avoid alien species. The
use of non-native plants may potentially dominate the community and some cases
become invasive (García-Palacios et al. 2010). Therefore, native plant species are
highly recommended because of their presumed ability to adapt to local abiotic and
biotic environments. Several types of grass species and local legumes such as
Cyperus brevifolius, C. eragrostis, C. odoratus, C. strigosus, Kyllingia
monocephala, Centrosema pubescens, Pueraria javanica, and Calopogonium
mucunoides are species that received a lot of attention and continue to be studied
more intensively (Bargawa et al. 2019; Anshari et al. 2018; Yulianingsih and
Arisoesilaningsih 2015; Zairina and Mondiana 2020). The stability of the slope as
the target should be in harmony with the surrounding environment. This goal may be
successful with revegetation, using native species (Stokes et al. 2009; Clemente et al.
2016).

Grass seeds for hydro-seeding formula have a very small size and mixed with
complementary materials. These materials consist of a growing medium and adhe-
sive material. Both function to provide nutrients and to bind the seeds onto the soil.
With a strong bond it would protect the seed from erosion by rain-water. Previous
research generally used commercial grasses and legumes materials. Commercial
mixtures are usually successful in producing a plant cover over the first few years,
but often fail in the medium-long term, since a self-sustaining vegetation cover is
only guaranteed through the use of ecologically adapted species (Krautzer et al.
2013). The use of hydro-seeding formula with commercial latex and PAM soil
stabilizer types in the mixture remains widely used because it is considered to
have less effect on growth. The use of mulch and compost also greatly influenced
the growth of pioneer plants. Organic compost is thought to have a positive impact
because it is more environmentally friendly. Rice husk is a good companion material
compared to rice straw and sawdust. With a mixture of mulch from buffalo fecal
compost grown on mining soil media had the highest plant density compared to other
media (Yulianingsih and Arisoesilaningsih 2015).

14.5 Framework of Future Management and Study

Based on the description of the review, this chapter proposed a framework for the
scientific development of forest and agroforestry landscapes conservation strategies
through studies and research. As a country with a high level of biodiversity,
Indonesia has the potential for its natural resources to provide a very diverse range
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of ecosystem services. However, there are lots of threats from nature such as natural
disasters or anthropogenic activities. These events could put pressure on the
sustainability of ecosystem services.

To overcome the negative impacts, potential solutions could be taken including
ecosystem reclamation, land revegetation, forest and agroforestry protection, and
community forest empowerment. The role of research in the provision of potential
solutions covers at least a variety of topics. This chapter focused on suggesting three
topics, namely the development of hydro-seeding methods, policy implementation,
and community participation.

First, one of the efforts in revegetation could be carried out using the hydro-
seeding method. Given the increasing extent of critical land, research on the devel-
opment of this method has great potential in the future. Finally, the study of native
plant species growth, compost materials, and organic soil stabilizers also needs
attention because of the abundance of local potentials.

Second, regarding the implementation of government policies that are oriented
towards sustainable use, the opportunity to study the impact of policies on an
economic, social, and ecological basis is available. This is also inseparable from
the new direction of the Indonesian government’s policy through ombudsman law
which is more open to investment and encourages forest use by local communities.
On the one hand, this policy would have a positive impact on economic growth,
however, it could also increase negative environmental impacts.

Third, efforts to minimize the rate of land-use change and ecosystem destruction
could be carried out through structural efforts such as reforestation, afforestation,
and maintenance of dams and terraces, including non-structural efforts such as
involving the community, increasing income, and others. Moreover, these efforts
need to be carried out in an integrated and sustainable manner. Experience has
proven that management efforts carried out separately by each sector, without the
basis of an interdisciplinary or integrated approach, often lead to conflicts between
sectors, for example, between the forestry sector and the agricultural sector. Mean-
while, by using an interdisciplinary or integrated approach in land use and regional
planning, these conflicts could be avoided (Nugroho et al. 2019). Therefore, the
study of the revegetation process using the hydro-seeding method needs to be
integrated with community participation.

Hydro-seeding is a specific method for grass and legume group planting. After
these plants have grown, further revegetation needs to be carried out by planting tree
seedlings. Some revegetation efforts with tree species require community participa-
tion including in providing funds for maintenance. Therefore, some programs were
introduced, and an example is the tree adoption program. This program was carried
out through a donation process for tree maintenance. The results of the donation
were then used for the maintenance or embroidery of the dead trees in more
accessible areas. In this concern, this chapter proposed studies on the need for
community participation in long-term revegetation to be explored in the future
(Fig. 14.1).

Forest community empowerment through education and training has a significant
impact on the restoration of degraded lands. Moreover, the existence of forest
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communities improves awareness of forest functions, which promotes effective
practice for the success of land revegetation. Community development based on
human resources, socio-culture, economy, community institutional structures, natu-
ral resources, environmental tourism, inter-institutional harmonization needs to be
encouraged because these are the right strategies for conserving forest biodiversity
(Nugroho et al. 2019). For this reason, good practices in managing biological
resources need to be maintained and preserved through the actualization of local
wisdom values and support from parties in developing technology that is more
environmentally friendly. This is inseparable from community participation in
jointly supporting efforts in the use of ecosystem services in a sustainable manner
(Fig. 14.1).

The achievements in the preservation of biological resources and ecosystems are
marked by the ability of the ecosystem to support human life and the environment. In
other words, a sustainable ecosystem is an ecosystem that could carry out all its
functions. Conservation efforts at the landscape scale mean that ecosystem preser-
vation needs to be an inseparable part of human activities. Therefore, policy support
from the government, community participation, and support from the private sector
is needed to realize this conservation effort.

Fig. 14.1 Framework of future forest and agroforestry landscape management and studies
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14.6 Conclusion

This chapter concludes that though forests and agroforestry systems have great
potential and lots of ecosystem services, they are also prone to land-use change
and natural hazards. These threats could have a negative impact on the performance
of the ecosystems. Therefore, efforts to overcome the negative impacts such as
ecosystem reclamation, land revegetation, forest and agroforestry protection, and
community forest empowerment need to be carried out. This requires a more
integrated approach in the interdisciplinary field of study.

The success of the above efforts could be measured from three healthy and
sustainable ecosystem functions. First, ecological function, this means that the
ecosystem is able to guarantee its sustainability and there is a balanced interaction
between its components. Second, economic function, which means that the ecosys-
tem is able to support the economic welfare of the community, and third, social
functions, and this could be achieved by creating an empowered and independent
society. Therefore, research in the future needs to consider these aspects. The role of
research to discover potential solutions covers at least a variety of topics. Therefore,
this chapter recommended three scopes of study, as follows: the development of
hydro-seeding methods, policy implementation, and community participation.
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Conserving Biocultural Landscapes: The
Need for Sustainable Development 15
Saiful Arif Abdullah and Amin Setyo Leksono

Abstract

The biocultural landscape is a heritage demonstrating the long-standing close
relationship between nature and culture. This heritage is valuable and meaningful
to a property or area because it symbolises harmony between humans and
between humans and the environment. In this regard, harmony demonstrates
the concept of sustainability, which promotes the well-being of the environment,
economy and society; this is the core characteristic of a biocultural landscape.
Thus, biocultural landscape conservation is important and necessary for the
sustainable development of a country. This chapter outlines the importance and
need for conserving the biocultural landscape in Malaysia and Indonesia,
supporting sustainable development in both countries. This chapter explains the
recognition of natural and cultural heritage to enable its holistic conservation
within the global sustainable development agenda and to support achieving the
Sustainable Development Goals by 2030. This is important for understanding the
need to conserve the biocultural landscape at the national or regional level, which
is relevant to the global agenda of sustainable development.
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15.1 Introduction

Malaysia and Indonesia are rich in biological and cultural diversity. In terms of
biological diversity or biodiversity, both countries are amongst the 17 most mega-
diverse countries in the world. In addition, both countries have various ethnic or
tribal groups that influence and shape their cultural diversity. Over a long time, these
biological and cultural components have built close or interdependent relationships
with each other. These relationships are demonstrated primarily via the sustainable
use of biological resources through traditional (i.e. cultural) practices that emphasise
social, economic and environmental benefits. Biological resources are used as a
source of food, as well as medical practices, traditional ceremonies or events, fine
arts, architecture and agriculture. This creates a unique, complex socio-ecological
system specific to a certain location known as a biocultural landscape.

The uniqueness of a biocultural landscape is a heritage that requires commitment
from various stakeholders, including local communities, researchers (science and
social science), conservationists, planners and decision makers, to ensure its current
and future sustainability. In this context, conserving a biocultural landscape is
important for supporting the sustainable development of both Malaysia and
Indonesia. Therefore, to understand the importance of biocultural landscape conser-
vation within the sustainable development agenda, this chapter first describes how
natural and cultural heritage is recognised to enable its holistic conservation within
the global sustainable development agenda and achieve the Sustainable Develop-
ment Goals by 2030. This discussion demonstrates the need to conserve biocultural
landscapes at the national or regional level relevant to global sustainable develop-
ment efforts. Then, we outline the need and importance of biocultural landscape
conservation for sustainable development in Malaysia and Indonesia and provide
overall conclusions.

15.2 Natural and Cultural Heritage in the Global Sustainable
Development Agenda

Historically, the commitment to conserving biological (hereafter referred to as
natural) and cultural heritage began in the early 1970s. This was underlined in a
convention related to protecting world natural and cultural heritage, which is better
known as the World Heritage Convention by the United Nations Educational,
Scientific and Cultural Organization (UNESCO; UNESCO 1972). The UNESCO
General Conference adopted the convention in 1972, but it did not come into force
until 1975 when it became ratified by 20 nations (Slatyer 1983). The signing of the
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convention was mainly driven by international community concern particularly
heritage conservationists, about the deterioration of natural and cultural heritage as
a result of rapid socio-economic growth (Labadi 2014). To date, the convention has
been ratified by 194 States Parties, including Malaysia and Indonesia. The conven-
tion is considered a global flagship for the conservation, preservation and manage-
ment of natural and cultural heritage.

For each rectified country, the World Heritage Convention is an important
instrument for inventorying, identifying, protecting and preserving areas or places
with a distinctive feature of global heritage (UNESCO 1972). The convention has
two distinct domains: natural and cultural heritage. Natural heritage includes natural
features, geological and physiographical formations and natural sites, whereas
cultural heritage includes monuments, buildings and sites (UNESCO 1972). Gener-
ally, the convention’s approach to conserving natural heritage is distinct from that
for cultural heritage, as indicated within the UNESCO World Heritage framework.
There is no integration or interrelationship between the two domains in the conser-
vation framework; however, the approach for both domains maintains the spirit of
sustainable development, with the main purpose of preserving heritage. Serious
discourse on sustainable development only began in the early 1980s. It officially
or institutionally became a global environmental agenda in 1987 upon the publica-
tion of the Brundtland Report by the World Commission on Environment and
Development (Elliot 2006). In line with the emergence of sustainable development
as being at the forefront of the global development agenda, since the 1980s, many
parties have realised that the natural-cultural dichotomous approach is not conducive
to effective heritage conservation (Chapagain 2019).

In recent times, the natural and cultural heritage conservation discourse has
emphasised a holistic approach to address the gaps inherent to the natural-cultural
dichotomous approach. Thus, the concept of cultural landscape received more
attention, even though the idea began much earlier, around the second half of the
twentieth century. This is portrayed through the introduction of the cultural land-
scape as a new category in the Operational Guidelines 1994, and the notion of
‘sustainability’ was used to refer to the sustainable use of cultural landscape
(UNESCO 1994). In short, the concept of cultural landscape recognises human
interaction with the landscape and vice versa, in which landscape shapes human
culture and contributes to a local identity. Even though the term ‘biocultural land-
scape’ is not explicitly depicted, cultural landscape in a wider context (see Chap. 1
and Chapagain 2019) encompasses biotic or natural resources; it is not limited to
cultural elements. In fact, a cultural landscape itself includes biotic resources such as
wildlife and forests, the elements that also characterise or shape a natural landscape.
Therefore, natural and cultural heritage conservation has evolved to be more inclu-
sive, encompassing a wider scope and context without separating the two domains.

In addition, a series of sessions by the World Heritage Committee has also
emphasised sustainability and sustainable development in the context of the conser-
vation and management of natural and cultural heritage. One example is the
Budapest Declaration, signed in 2002, which emphasised the need for a balance
between conservation, sustainability and development that ultimately contributes to
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socio-economic development and the well-being of society (UNESCO 2002). Mean-
while, during the 31st session, the committee added the role of community into the
implementation of the convention (UNESCO 2007); this addition recognised the
importance of community involvement in the conservation of natural and cultural
heritage, which is one of the features of sustainable development. During the 35th
session, the committee further strengthened the application of sustainable develop-
ment principles in its Operational Guidelines, including the full involvement of
stakeholders in the identification, protection and management of heritage properties
(UNESCO 2011a). Additionally, in 2011, the Strategic Action Plan for the Imple-
mentation of the Convention, 2012–2022 was adopted, which also integrated
the idea of sustainable development (UNESCO 2011b). Recently, the Policy on
the Integration of a Sustainable Development Perspective into the Processes of the
World Heritage Convention was adopted in 2015, during the 20th General Assem-
bly of the States Parties to the World Heritage Convention (UNESCO 2015).

Efforts to conserve natural and cultural heritage do not lie solely in the hands of
the UNESCO World Heritage Convention. Other international institutions, includ-
ing the International Centre for the Study of the Preservation of Cultural Property
(ICCROM), the International Council on Monuments and Sites (ICOMOS) and the
International Union for Conservation of Nature (IUCN), provide support. These
institutions cooperate with the UNESCOWorld Heritage Convention and have their
own programmes, projects or activities in support of the direction. For example,
ICOMOS recently adopted the Heritage and the Sustainable Development Goals:
Policy Guidance for Heritage and Development Actors, which provides direction
regarding how heritage can handle the Sustainable Development Goals (SDGs,
Labadi et al. 2021). Interestingly, one of the calls under the policy direction ‘to
harness the power of heritage to accelerate the achievement of the SDGs’ is to
mobilise the ‘Culture-Nature’ approach and landscape-based solutions to achieve the
well-being of the Planet, which is related to SDGs 6, 7, 11, 13, 14 and 15 (Labadi
et al. 2021). This explicitly recognises the nature-culture nexus on the landscape
scale, a feature of biocultural landscapes, as a means of sustainable development and
achieving SDGs.

Many discussions are related to the role of heritage conservation in sustainable
development. However, they usually only take place at the theoretical level and, in
many cases, only focus on the economic component while ignoring the social and
environmental dimensions (Courtney et al. 2006; Nocca 2017). Therefore, future
directions for heritage conservation that include the biocultural landscape must also
include social and environmental development agendas. In the context of the SDGs,
heritage conservation must support the achievement of the goals of good health and
well-being, gender equality, clean water and sanitation, climate action, life under-
water and life on land. Thus, heritage conservation approaches must be broad in
scope to include both the within and/or wider surroundings of the heritage site.
Therefore, there is an urgent call to refocus on the management and conservation of
natural and cultural heritage sites, accounting for the wider context of the site and
options for its sustainable use (Engels 2015). For this reason, the concepts of
landscape and heritage site are closely related: heritage can exist within and
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influence the landscape, and the landscape can be managed as a heritage site
(Vileniske 2008). In the future, planning for heritage site management and conser-
vation must be done with a spatial approach without abandoning the historic
landscape itself (Caballero 2016; Bonenberg 2020).

Generally, the conservation of natural and cultural heritage is already contained
within the sustainable development framework, which has three interrelated pillars
of sustainability: environment, economics and society. In this regard, the keywords
for heritage conservation have shifted from environment and protection to emphasis
on the sustainable development agenda (Rodwell 2012). This move is crucial for
conserving a biocultural landscape, as it provides a pathway for enhancing sustain-
able development, especially in the highly changing environments of developing
economies like Malaysia and Indonesia.

15.3 Importance of Conserving Biocultural Landscape
for Sustainable Development in Malaysia and Indonesia

The long-time mutual interdependence between humans and the environment and
peoples’ resource sustainability practices are fundamental features of biocultural
landscapes. Explicitly and implicitly, the feature provides significant social, eco-
nomic and environmental benefits, encompassing the three main pillars of sustain-
able development. In this regard, conserving biocultural landscapes supports the
sustainable development agenda, especially for countries like Malaysia and
Indonesia, with their rich biodiversity, culture and traditional heritage.

In the ecological context, biocultural landscape conservation promotes biodiver-
sity conservation and enhanced ecosystem services (e.g. Assandria et al. 2018).
Biodiversity is an important element of biocultural landscapes. For the local com-
munity, biodiversity is essential as it is a source of food as well as income generation.
Sustainability approaches using traditional ecological knowledge to use biological
resources play an important role in maintaining the availability of resources, both in
the present and the future. Thus, biocultural landscape conservation promotes
sustainable biological resource practices, which consequently enhance biodiversity
conservation. In addition, biocultural landscape conservation also complements
governmental conservation efforts (if any) in adjacent wilderness areas, such as
natural forests that tend to be adjacent to biocultural landscapes.

Biocultural landscape conservation may prevent or reduce the impact of human
disturbance to natural or semi-natural wildlife habitats. Other existing traditional
land uses, such as croplands, farmlands, orchards and traditional settlements, are also
less threatened by development; this may maintain or possibly improve the hetero-
geneity of the biocultural landscape. Filippi-Codaccioni et al. (2010) revealed that
increased heterogeneity could improve the biodiversity of traditionally managed
agricultural landscapes. Therefore, heterogeneity enhances biodiversity and
improves the ‘naturalness’ of the biocultural landscape. This heterogeneity attracts
more wildlife to natural or semi-natural habitats within the biocultural landscape for
foraging and breeding. This process improves the ecological stability and integrity of
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biocultural landscapes. It increases resiliency and reduces vulnerability to any
changes or disturbances caused by, for example, heavy rains, storms, droughts or
other natural disasters, as well as phenomena like El Nino and La Nina, and climate
change.

Improving the resiliency, stability and integrity of the biocultural landscape
ecosystem can also affect the local community’s well-being, including their
socioeconomics and health. Accordingly, improving ecosystem services allows
local people to more easily obtain resources (food or non-food); this is particularly
significant if the local community depends on natural resources for their livelihood.
In addition, benefits from improved ecosystem services complement their main
source(s) of income, such as crops and livestock husbandry. As a result, the local
community gains additional sources of income, which can alleviate or reduce
poverty.

In addition, agricultural and crop productivity can also increase with improved
ecosystem services. For example, the hydrological cycle can be improved, with river
systems eventually having better water quality and more volume. Altogether, hydro-
logical systems are important to the agricultural irrigation system, improving crop
fertility and production. As such, these improvements can increase the agricultural
income of farmers, which is particularly important in the context of food security and
climate change. Other sources of income can also be generated through tourism.
Since biocultural landscapes are rich in natural and cultural heritage in addition to
traditional values, their conservation may encourage nature- and culture-based
tourism, favouring the conservation and preservation of biodiversity and cultural
diversity. In addition, nature- and culture-based tourism provide opportunities for the
local community to generate extra income via new jobs.

A stable ecosystem, abundant natural resources, adequate food supply and a
stable income will result in a physically and mentally healthier society. Mental
health also depends on the surrounding environment, and biocultural landscape
conservation may produce a more peaceful, clean and aesthetic atmosphere. When
the well-being of a community and the environment improves, it can also prevent
urban migration, especially amongst the young generation, which is an issue in
biocultural landscapes (e.g. Rescia et al. 2010; Kamada 2017). If urban migration
prevails, the number of elderly individuals may exceed the number of young
individuals to a point where the biocultural landscape population becomes an ageing
population. This imbalance between elderly and young populations can eventually
affect the sustainability of the biocultural landscape. For example, urban migration
can cause many agricultural areas to be abandoned as elderly individuals become
physically unable to efficiently work their crops, reducing productivity and affecting
the income of the remaining residents.

The rich culture, customs and traditional knowledge and wisdom in biocultural
landscapes have long persisted. For example, local communities have usually
implemented traditional methods or approaches that encompass sustainability into
their agricultural activities and land management. Examples of these methods are the
use of organic fertilisation (e.g. manure and plant compost) and pest control
(e.g. natural prey–predator species) and terrace systems in agriculture to prevent
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soil erosion. In addition, culture and customs that usually involve revelries and/or
festivities (e.g. wedding ceremonies) and daily practices that use resources or social
relations emphasise the importance of harmonious cooperation, mutual understand-
ing and respect. In this regard, harmony exists between humans and the environment
and between humans, which reflects the property of sustainability. Therefore,
biocultural landscape conservation can foster harmony between humans as well as
between humans and the environment.

At present, many traditional cultures or practices are in decline due to the
influence of modernity permeating into biocultural landscapes. Modernity mostly
affects the younger generation, in contrast to the elderly generation who mostly still
adhere to traditional customs or practices. Nonetheless, through biocultural land-
scape conservation, strategies can be formulated to ensure the continuity of tradi-
tional culture and practices; however, these strategies must be consistent with the
current situation and suit the spirit of modernity, which is in the heart of young
people. This approach is necessary so the younger generation understands that their
presence in the biocultural landscape community is valued and recognised, which
may avoid or reduce urban migration. It would inspire younger generations to
appreciate and value that traditional heritage remains relevant in today’s world.

15.4 Conclusions

In Malaysia and Indonesia, biocultural landscapes are places or localities with
heritage value. The closely interrelated elements of nature and cultural practices
are at the core of the characteristics of a biocultural landscape. Nevertheless,
identifying places or areas as biocultural landscapes is still in its infancy in both
countries. As countries rich in natural resources and diverse cultural backgrounds,
many places, especially in rural areas, can be characterised by their biocultural
landscapes. Current efforts to highlight the privileges and role of biocultural
landscapes in achieving sustainable development are intensifying. This is mostly
done through research activities in identified areas characterised by a biocultural
landscape.

Research aims to curb the growing threat of development in biocultural
landscapes of the countries. In this case, economic development and population
growth are the driving factors that threaten the conservation of biocultural
landscapes. Thus, research results provide important basic data in support of the
need for biocultural landscape conservation. More importantly, the conservation of
biocultural landscapes is a platform to increase the seriousness of conserving the
resources and values of natural and cultural heritage through a more holistic
approach. To date, a holistic approach to conserving the heritage of natural resources
and culture has been adapted and emphasised by relevant international bodies such
as the UNESCO World Heritage Convention, ICCROM, ICOMOS and IUCN. The
conservation of these natural and cultural heritage resources has become an impor-
tant effort in supporting the global sustainable development agenda through these
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international bodies. From this point forward, there is a need to conserve the
biocultural landscape for sustainable development and achieve the SDGs by 2030.

In this context, Malaysia and Indonesia can promote biocultural landscape con-
servation in support of the sustainable development agenda of their specific respec-
tive countries and the southeast Asia region in general. In this regard, we have
outlined and identified the main points that highlight the importance of conserving
biocultural landscapes. Each point is interrelated, namely strengthening biodiversity
conservation and ecosystem services, preserving cultural or traditional knowledge
and wisdom, improving the community’s well-being, preventing urban migration
and encouraging nature- and culture-based tourism (Fig. 15.1). The interrelated
points lead to sustainable development, in which the benefits fall within the three
aspects of sustainability: environmental, economic and social. This effort requires
the support and cooperation of all stakeholders, especially at the policy-making
level, to achieve sustainable development.
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Social 
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Economy 
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Fig. 15.1 Relationships demonstrating the importance of conserving biocultural landscapes as
necessary in support of sustainable development in Malaysia and Indonesia
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