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Abstract: The culture of communities living near/in forests indelibly interacts with forest ecosystems, both
shaping and adapting to the natural environment. Forest-related cultural dimensions also provide benefits
for local economies and social welfare. This study analyses the relationship between local culture and forests
of the Tay and the Dao minorities and their contribution to sustainable development in Vo Nhai, a
mountainous district in northern Vietnam. The study uses methods of a literature review, participant
observation and qualitative interviews with local people. The strong embedded culture with forests that
developed over many generations of Tay and Dao people was expressed through their knowledge systems
of understanding nature, skills for environmental adaption, health protection and spiritual and recreational
activities. The potentials of forest - related culture as a feature of local sustainable development were
analysed through contributions in natural resource conservation, economic development and social
cohesion. To integrate forest - related culture in sustainable development, some issues need to be better
focused on the locality.

Keywords: cultural ecosystem services; forest-related culture; northern Vietnam; local knowledge;
sustainable development

1. Introduction

The complex interaction of human culture and ecosystems have been concerned with both
social and natural resource studies in several recent decades (e.g. Bennett, 1944; Goucher et al.,
1998). Ecosystems deliver goods and services of enormous value to the human society (Costanza et
al., 1997; Daily, 1997; MA, 2003). Humans are one of the living components of the ecosystem, they
interact with other components to produce impacts and also obtain benefits for society, called
“ecosystem services”. Ecosystem services are categorised into supporting, provisioning, regulating,
and cultural services (MA, 2003). Cultural ecosystem services are defined in the MA framework
(2003) as a term of the nonmaterial benefits people obtain from ecosystems through spiritual
enrichment, cognitive development, reflection, recreation, and aesthetic experiences. Cultural
ecosystem services must demonstrate a significant relationship between ecosystem structures and
functions specified in the biophysical domain and the satisfaction of human needs and wants
specified in the medical/psychological/social domain (Daniel et al., 2012). The cultural services, in
any further consideration, are often characterized as being “intangible,” “subjective,” and difficult
to quantify in biophysical or monetary terms (MA, 2005). Some categories could not be assessed
from the available information (Schaich et al., 2010). Moreover, the cultural service definitions are
not distinct (Milcu et al., 2013; Norton et al., 2012; Satz et al., 2013) or overlap with other service
categories (Chan et al., 2012; Norton et al., 2012).
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Culture is defined as the patterned behaviours that a social group develops to understand, use,
and survive its environment (Goucher et al.,, 1998). Not all cultural values can be fit into the
ecosystem framework, and they vary according to people’s perceptions of the ecosystem (Daniel et
al., 2012; FAO, 2009; Norton et al., 2012). Because of local features of culture, many cultural service
studies were done at a local scale (Bieling & Plieninger, 2013; Brancalion et al., 2014; Burkhard et
al., 2014; Plieninger et al., 2013; Szlics et al., 2015). The preservation and survival of local cultures
is critically dependent with forests and nature, and vice versa (FAO, 2009). This condition defines
the inseparable relationship of culture and ecosystems. Thus, understanding culture relationships
to the forest and the natural environment considerably serves as a key component of engaging on
sustainable ecosystem management (FAO, 2009; Retallack & Schott, 2014), which directly
contributes to sustainable development.

Sustainable development has been defined by the United Nations as “development that meets
the needs of the present without compromising the ability of future generations to meet their own
needs”. Sustainable development requires the balance between natural resources utilitisation for
social economic development and ecosystem service conservation that contribute to human well-
being and livelihoods. Therefore, integrating ecosystem services into development planning is a
necessary process for achieving sustainable development goals (G1Z, 2018). Many cultural practices
related to ecosystems have an important role in social capital and enhancing social welfare (MA,
2005a). Socio-economic development based on local forest ecosystem services can produce win-
win results in the relationship between economic development and environmental protection. It
serves an especially important role when people have suffered the negative effects of global climate
change and forest degradation.

Since the 1990s, researchers have demonstrated the variety of cultures in the northern
Vietnam mountainous areas and the dependence of local communities on the environment (i.e.
CRES, 2001; Le, 1998, 1999). Therefore, the locality and local human ecology, especially culture of
indigenous people, should be respected and promoted in programs or projects of rural mountainous
area development initiatives in Vietnam (Le, 1999; Phan & Le, 2017). Additionally, the change of
ecosystems and socio-economic conditions lead to the change of local culture, and vice versa.
Keeping all these considerations in mind, we chose a case study in Vo Nhai district, Thai Nguyen
province, a centre of Viet Bac region in northern Vietnam.

Vo Nhai is a mountainous district with natural limestone landscapes with significant forest
cover, and which is inhabited by numerous ethnic groups (the Tay and the Dao) whose many cultural
characteristics are still preserved. However, the natural forests have degraded in part as a result of
activities among local communities living in and around forests, including illegal hunting, logging,
and shifting cultivation practices that have been deemed illegal by the government (Do, 2012; T. T.
Nguyen, 2014; TSPHMB, 2012a). Thus, this paper aims to analyse the forest - culture relationship
and potentials of forest cultural services in sustainable development in Vo Nhai following the
ecosystem services framework towards identifying and establishing win-win relationships in natural
resource conservation and development at the local scale. Results provide support for policy makers
considering trade-offs for development and conservation by explicitly incorporating forest-related
culture as a key aspect in development planning.

The research was approached by answering the following questions: What are the forest -
related cultural features of the people in Vo Nhai districts? How do these features contribute to
sustainable development strategies of the area? To answer these research questions, we first
describe our methods and proceed as follows: (1) forest-related cultures include local knowledge
and adaptive experiences with the natural environment, human health protection, and spiritual and
recreational activities; and (2) discussions of potentials of forest-related culture in sustainable
development which analyse the contribution of the culture to the environment, economy and
societal pillars of sustainable development model.
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2. Materials and Methods

2.1. Research Areas

The research was conducted in Vu Chan and Nghinh Tuong, two mountain communes of the
Southeast Vo Nhai district, Thai Nguyen province, northern Vietnam. It is situated 70 km of Thai
Nguyen city within latitude of 105:58:00E - 106:08:00E and longitude of 21:46:00N - 21:56:30N.
Forestland accounts for over 14.5 thousand ha, occupies 23.5% forestland in Vo Nhai district and
8.1% forestland in Thai Nguyen province (PFD, 2010). Area of land covered by forests is 88.57%, in
which, 86.24% of natural forests and 2.32% of plantation forests. This forest area is on limestone of
Ngan Son mountain range with many common features of limestone mountain ecosystems in
Vietnam. Therefore, fauna and flora diversify with many precious species.

These communes have similar natural and socio-economic conditions and accessibility. The Tay
and the Dao, two ethnic minorities in Vietham, are dominative residents in the area. Their lives are
poor and depend on the forest. The number of those categorised as poor households amount to
over 50% of the population. Incomes are generated from agricultural cultivation and forest-related
livelihoods. The social services and infrastructure are poorly developed in these areas.

2.2. Methodology

This study used qualitative methods including document review, participant observation, in-
depth interviews, and semi-structured interviews. Together, this approach serves as an effective
method to collect in-depth information and insights on the knowledge, culture, and experiences of
local conditions relative to the environment (Dey, 1993; Flick, 2009).

- Document review of cultural ecology conceptual framework, cultural forest ecosystem
services and indicators, culture aspects of Tay and Dao ethnic people and others related to research
about the region provided the researchers a better understanding of the background information
and supporting data to process information such as the [re]formulation of questions during
interviews and developing an observation guide.

- Data collection were conducted in Vo Nhai district from 2015 to 2019. All in-depth
interviews were conducted mainly in 2015, while semi-structured interviews and participant
observation continued between 2015 and 2019.

- In-depth interview with open-ended questions is an effective method for getting
interviewees to talk about their personal feelings, opinions and experiences. In-depth interviews
allow the researchers to feel flexible to probe initial participant responses by why and how questions
(Dey, 1993; Fish et al., 2011; Flick, 2009). We conducted face-to-face interviews with 25 people in 3
participant categories including 15 local people, 4 healers and 6 local government officers. The
interview questions were guided by the theme developed, and the interviewee categories were
selected to achieve the overall objective of representation for the study. Local people, especially
older people and village leaders provided an in-depth understanding of their forest - related culture
through their stories and experiences, especially related to local knowledge and participatory forest
management. Local healers also provided information of medicinal plant availability and knowledge
of medicine collection and treatment. Local government officers also provided additional
perspective of the local socio-economic developments and presented their assessments of
ecological issues and development. The interviews, lasting 30 to 45 minutes, were recorded and
taken note on paper, and later synthesized by the study team.

- Semi-structured interviews were conducted through the observation process and
participation with local people. These kinds of interviews depended on the interview contents and
situations. Only some questions were pre-determined and new questions arose throughout the
interview. Informal conversations with local people in the field provided additional information that
researchers about local life and social context.
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- Participant observation in different times during the research period was useful for gaining
an understanding of the physical, social, cultural, and economic contexts in which the study
participants live; the relationships among and between people, contexts, ideas, norms, and events;
and people’s behaviours and activities. Data obtained through participant observation also served
as a check against participants’ subjective reporting of what they believe and do.

The researchers also participated in local cultural activities such as an initiation ceremony of
the Dao ethnic group. lllustrative photographs were taken during observation.

Data analysis: The data was transferred from recording into transcripts and noted following
information categorization of each issue to be analysed.

3. Results and Discussion
3.1. Forest related culture in the Northern Vietnam
3.1.1. Local knowledge of the natural environment

Residents who live in/near forests regularly forage for food and medicine, hunt, log, etc. Thus,
they have gained empirical knowledge of fauna, flora, soil, and other natural environment factors
around them. The ethnobotanical knowledge of flora includes aspects such as distribution,
morphogenesis, time of growth period, functions, and specificities of each species. The knowledge
of fauna focuses on physiology, behaviour, feeding and hunting habits, and interrelation with other
species. Some ancient knowledge still exists and is transferred orally until now, while others have
disappeared with time.

Concerning flora, local people are experts in timber identification and classification. “Basically,
we have to determine the character of leaves, wood grain, bark, wood type” (Interviewee). Local
cognition of forest species is also shown in food and medicine findings. They know the use of the
whole tree or parts of it (leaves, fruits, flowers, roots, nuts, etc.) and how to use them as a food or
medicine. Residents have a firm grasp on growth seasons of trees to extract them, such as when
and which ones grow rapidly. “Bamboo shoots that have a bitter taste usually grow in spring (the
first and second month of the lunar year) while shoots of “Nta” grow profusely in the summer,
shoots of “giang”?grow in autumn”.

The knowledge of fauna, such as behaviour and habitats of animals, helps the hunters to be
successful. Based on this knowledge, the hunters can set their traps or wait for the time when wild
animals go out or go back to their shelters to improve their hunting results.

Knowledge of soil and forestland accumulated in the process of using the land and selecting
suitable crops was revealed in site selection for shifting cultivation. They selected areas for slash-
and-burn cultivation by considering soil colour, abundance of organic matter, or porosity. An eighty-
year-old man shared his experience in choosing soil for cultivation stating that “The fine-grained soil
is good for upland rice; soil consisting of a mixture of sand and gravel is suitable for maize”.

Local knowledge of the natural environment helps people to live and adapt with environmental
change. They use forest products for food, medicine, and fuel to survive in the past, and extract
aspects of natural ecosystems to improve their living standard during those times. This is especially
true about the traditional knowledge that supported people to protect agriculture productivity and
product quality in the context of global climate change (ILO, 2019; MoSTE, 2015; Son et al., 2019)

3.1.2. Adaptation with the natural environment

Understanding natural environment conditions, local people have experience and skill to adapt
with the natural environment in mountainous areas such as their residential siting, sloping land
cultivation, healthcare, and other survival skills.

1 Ntra (Vietnamese name of a bamboo species) - Neohouzeauna dullooa (scientific name)
2 Giang (Vietnamese name of a bamboo species) - Dendrocalamus patellaris (scientific name)
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The natural landscape influences resident characteristics of local people. Hamlets or villages
(bdn), rudimental residential units of the ethnic groups in the northern mountain areas in Vietnam,
was named in the ethnic language to correspond with local landscape features like rice fields,
valleys, mountains, or mountain passes. Each hamlet has its own territory, defined by a natural
boundary, such as mountain ranges, or streams, which are conceded and respected by other
hamlets (Khong, 2009). Normally, the hamlets stand against mountains and look over fields or
valleys. They usually livein groups of several houses together. Originally, the population distribution
was influenced by the natural fragmentation of mountain topography and by characteristics of
shifting cultivation in the past. Nowadays, Tay people tend to live nearby the main transport ways
while the Dao still live near forests. The scenery of the villages is beautiful and outsiders are often
fascinated by its natural beauty. They reflect conditions of standing on high perches, looking down
from stilt-houses between the green of forests, paddy fields or corn, interspersed with small roads
and cool water streams winding around.

The selection of an area to build a house is mostly based on feng-shui. Ideally, the front of the
house should overlook the fields while its back should lean on the mountain. It is also believed that
the location for the house facing the confluence of rivers and streams will bring good fortune and a
thriving business for the homeowners. They avoid places with high mountains in front of the house,
and strange and odd objects that look straight into the house. The stilt houses are a special
architecture feature of the Tay and the Dao in Vo Nhai, which has adapted to the natural conditions,
weather, and socio-economic conditions in mountain areas. The traditional structure of the stilt
houses has the following main features: a house consists of five components, three or one
compartment(s) and two lean-tos; a diagonal roof having axe shapes in the corners; wall made of
wood or bamboo-wattle; trusses with 3,5,7 stilts. All materials of the traditional house come from
the forests with high flora diversity, which indicates that local people used to depend on their
natural environment. However, the structure of a stilt house had to suit both the natural
environment as well as cultivation purposes. The three-floor structure of stilt houses creates more
space for people’s activities and for storing agriculture products (Vu, 2009). Level one, under the
floor, stores production tools. Level two (a broader floor) serves as living quarters, cooking and
worshiping space. It is an airy and cool space in the summers and dries easily on humid days, which
are common weather phenomenon in the north of Vietnam in the Spring. Level three, the boarded
attic shelf, stores rice, maize, and other agricultural products. The invention of stilt houses provides
safe and strong accommodations that suits high humidity conditions and hot weather, resists wild
beasts and fits the cratered terrain (Ma, 2004). The structure and function of stilt houses are in
harmony with the natural environment creating a beautiful landscape.

Experiences of local people in using sloping land are adaptive ways to live in the mountainous
area. They are presented in where/when/how (1) they do swidden cultivation, (2) soil erosion
prevention, (3) irrigation system. Shifting cultivation is part of Tay and Dao traditions. They also used
to live in surrounding forests. Therefore, they have the tendency to retreat to be nearer the forests
and practice shifting cultivation (Mai, 2003). Although shifting cultivation has not been practiced in
the area for the last ten years, it is undeniable the master knowledge system of shifting farmers in
their environment and sloping land cultivation. Erosion prevention and effective irrigation are major
concerns when cultivating on sloping land in tropical mountainous regions. The cultivation methods
make less ground surface disturbance and create terraces to reduce the slopes in the highlands. In
the irrigation system, people dig trenches from forests or subterranean sheets of water in the forests
to the fields. The width and length of trenches depend on the terrain and its topography. When the
terrain is inconvenient for digging trenches, they use conduits made from bamboo.

The knowledge to adapt with the natural environment also reveals skills to survive in the forests
or to protect from getting lost, safety from wild animal attacks, residential site selection, food
finding, and cooking. For example, local people have the necessary skills resulting from their
experiences and knowledge of local forests to save them in some urgent situations like losing their
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way, thirst, or anticipation of dangerous animals. “We have to know that forest precisely, if not, we
should go follow the way the water flows (...) because water will flow from upper to lower regions”
(Interviewee). In gastronomy, the Tay is famous for five-colour steamed sticky rice, also called Bdm
deng steamed sticky rice. Five colours (red, violet, yellow, black and white) are made of different
kinds of forest leaves and depend on the materials that have been used.

3.1.3. Human health protection

To protect their health, local people have a good knowledge about medicinal plants and various
therapeutic methods to treat diseases depending on the disease and the medicinal herbs. For
instance, to treat internal organ-related diseases such as renal calculus (kidney stone), heart attack,
hepatitis, herbal medicines are used as food or drink. To treat skin diseases, herbs are boiled and
decanted to get water for washing, bathing or soaking affected parts. To treat the cuts and the
wounds, freshly crushed leaves, some having been chewed or heated before, are applied on the cut
or wound for rapid healing. To treat back aches, headaches or aches all over, patients drink
medicinal infusions and lie down on a layer of crushed and heated herbs. The medicinal decoctions
also differ from plant to plant, disease to disease. Herbs are used fresh or dry. Some are cut into
small pieces and sun dried naturally, then processed on fires before being boiled to produce the
infusion. Some others are used in a fresh state are boiled or dehydrated on fire before use. The
medicine decoction can combine herbs with liquids such as alcohols, water from rice-wash, or clear
limewater, as well as with organs of different living species.

In general, the Dao people are famous for medicinal herb use for the treatment of diseases
compared to the Tay people. Some of the Dao healers even go to other localities or communities to
treat diseases. Women usually play an important role in gathering food and medicine for curing
simple ailments such as fever and headaches. Such knowledge is often passed on from mothers to
daughters. In addition, certain special persons, such as herbal doctors, have elaborated skills
regarding medicinal properties and potencies of certain herbs. They may also be well versed in
matters concerning incantations, sorcery and health treatment methods which involve the use of
herbs and incantations (Santasombat, 2003). With respect to gender, the Dao women have a greater
knowledge about medicinal plants than the men, while in the Tay ethnic group, there are more male
healers than females.

3.1.4. Spiritual and pleasure activities

Although the Tay and the Dao have different spiritual and religious life, in general, both ethnic
minorities also have some similarities in the conception and imagination of the universe and the
supernatural world. They believe that the universe has three layers (Heaven or upper layer; Earth
or middle layer and Water or under layer) and two worlds (the material world of humans and the
intangible world of divinities and ghosts). The intangible world includes Genii and ghosts, including
benign ghosts such as ancestor spirits; ghost of the kitchen, soil and wicked ghosts like ghost of the
river and streams; spirits of suddenly dead people that can emerge. The benign ghosts sometimes
make difficulties for humans. The belief in the intangible world is shown in many aspects of their
daily life. Before conducting an important function, people often offer the Genii and ancestors as a
way to communicate with them and pray for their support. For example, before moving in a new
house, local people always choose an auspicious day and organise the ceremony “phat méc”, which
aims to invite the ghost of trees to come back to the forests. After that, an elder man who is
considered the embodiment of happiness and virtue brings a “scared flame” to light the kitchen fire.
On the day the owner moves into the new house, he must keep the fire burning throughout the
night until the next morning, because the Tay believe that as the fire blazes through the night, the
family can live in peace and happiness (Vu, 2009). Some forest products are used to support the
spiritual life and rituals such as flowers of wild bananas, an indispensable feature in rituals of the
Tay, symbolizing a cock (Khong, 2009). People also use incense, an aroma smoke made from forest
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plants, in divine beings or ancestor rituals. In Vietnamese conceptions, incense burning is a bridge
to connect the tangible and intangible world. It is a way to contact to the divine.

The art of the Then folk singing and Tinh guitar playing are important features in the Tay’s
spiritual and cultural life, have have been preserved for many generations. The Then folk singing and
Tinh guitar playing have become indispensable in the Tay’s festivals, The Lunar New Year holidays,
and community cultural activities. The materials to make Tinh guitar are popular and connect with
daily life. The most difficult and important aspect is to choose a gourd which is round, big, and
beautiful. The peel should be thick so it has a sharp sound when beaten. An old gourd is hollowed
out and soaked in water for ten days. It is then smoothed out and pricked with holes. The front of
the guitar is made of Véng timber. In the past, the strings were made of silk cords, today they are
made of nylon threads. The long neck of the guitar is made of wood of ddu or thirng muec. It should
be light and straight with its length being nine times the length of the player’s fist. According to folk
experiences, the size of the instrument fits the singing voice of the musician. The Tay use brown
tubers, found in forests, as glue to attach the neck of the guitar with the gourd.

Local hunters considered hunting as an activity of pleasure. They feel happy and proud about
their hunting success. The hunters keep a part of the prey in the house, for example: a head or horn
of dears, teeth or claws of tiger, wild boars, tails of wild boars as a signal of success and pride. It is
not difficult to see various hunt trophies hung on stilts or kept in the kitchen area in some local
people’s homes. Some locals said that they felt excited with the hunt, even if not for food purposes.
“At that period, we went to the forests for hunting whenever we wanted or had the call to do so.
Sometimes, there was plentiful meat for food, but we still went hunting when someone informed us
that there were wild boars or chamois in a specific forest area” (Interviewee). Hunting has been
forbidden since the 1990s in favour of wildlife conservation. However, when talking about hunting,
some old people felt regret for what they had to give up for a long time. “Sometimes, | miss the days
of hunting in the forests. (...) If | had enough strength and hunting was legal, | would like to go for it,
but only for food, not for economic purposes” (Interviewee).

Walking in the forest to collect products, hearing the sounds of nature was also expressed as
supporting mental health. Most of the interviewees felt relaxed and comfortable when they heard
the sounds of birds singing or the lapping of running water. The nature sounds mostly had positive
effects on local people’s feelings. Local people also felt pleasure when they went to the forest for
non-timber product foraging or gathering, or just as a diversion. They held many gatherings for the
purposes of getting together whenever they went to the forests, such as for timber and honey. “/
will feel sad if | cannot go to the forests anymore. | find some interesting things when | go into forests.
For example, when | walk leisurely into the forests, | can find beehives and enjoy the fresh and cool
air. This activity is recreation and refreshment” (Interviewee).

3.2. Potentials of forest-related-culture for sustainable development

3.2.1. Natural Conservation

The local people’s knowledge of natural ecosystems and their awareness and attitudes
encourage participation and contribution to the success in community-based forest management
or participatory forest management (Sirivongs & Tsuchiya, 2012). Community-based forest
management has been adopted as a key national strategy for sustainable forestry and social equity
in the Philippines since 1995 which delivered positive environmental impacts such as natural forest
conservation and associated biodiversity and watershed protection (Guiang et al., 1999; Lasco &
Pulhin, 2006). Community forestry programs has improved forest conditions, increased forest
product abilities, and smallholder livelihoods in Nepal (Gurung et al., 2013). The World Wildlife Fund
for Nature (WWF) conduct an assessment in 11 countries (Albania, Bhutan, Brazil, Cameroon,
Indonesia, Kenya, Kosovo, Mozambique, Nepal, Papua New Guinea and Peru) in 2010 and reported
that community-based forestry has positive impacts on forest ecology, in which forest cover has
mostly increased (Beukeboom et al., 2010). FAO summarized that community-based forestry causes
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anincrease of the natural capital base of forests such as total area, density, and productive capacity.
The summation also noted that in many countries, this overall approach can help to control illegal
forest use and thereby improve forest condition (FAO, 2016).

Community-based management has existed for a long time in Vietnam and is recognized in the
Law of Forestry Protection and Development since 2004, which was revised into the Forestry Law in
2017. This is an effective way to develop forests and consists of habits and customs of local people
who are direct forest users and managers. Local people are the main subjects and are active
participants, positive and decisive factors in every local activity, and they clearly understand
difficulties and expectations as well as abilities of their communities. For the most effective
management of forests, people's participation should be promoted in terms of the correlation
between the demand and use, the abundance of resources, and other impact factors (Arnold &
Pérez, 1998; Duong Viét Tinh & Tran Hitu Nghi, 2012; To & Tran, 2014). It is undeniable the role of
local communities in forest management and development. Promoting their knowledge and
perception of the forest ecosystem will have positive impacts in forest protection, thereby
sustaining forest ecosystem services and human welfare.

Having a good understanding of the natural environment and the benefits to human well-being,
local people have proper ways to protect nature and sustain forest ecosystem services. For instance,
they prevent soil erosion through their indigenous methods of sloping land cultivation, or
sustainable extraction and use of medicinal herbs.

Regarding soil erosion prevention in sloping land, local farmers pock holes and sow seeds, a
method that reduces/limits the ground surface disturbance. They create terraces to reduce the
slopes in the highlands and transform the terrain to suit their cultivation. The terraced paddy fields
are built into steep hillsides or infertile shifting lands that have gentle slopes near the water sources.
The terraces function as dams by retaining rainwater, which slowly seeps underground and gently
flows on the hillside’s surface. Therefore, it prevents landslide and soil erosion. Additionally, the
terraces blend in with the overall beauty of the majestic mountainous landscapes and give viewers
a great sense of peace and comfort.

Extractive reserves of medicinal plants go along with the use of traditional medicine. Some
kinds of medicinal plants were collected and desiccated in growing seasons to store it for necessary
cases. A local healer said that he avoided extracting part of plants which can cause the tree to die
such as tapping roots, girdling stumps, or destroying the main branches of trees. He said: “For
extracting roots of plants, we dug around the tree and cut a half of the lateral roots or rootlets. This
method keeps the main root of a tree stable and its function persistent in order to allow the trees to
grow after that. For extracting bark and trunk parts, we cut only part of the tree. For extracting
leaves, we only pick leaves, and we do not break branches or sprigs, thus, the trees can grow
continuously. We seldom use stumps for herbal medicine” (Interviewee).

The point of time to pick the medicinal plants is very important to have the right composition
of medicine and preserve plants. They believed that the herbs extracted in the early morning will be
the best because the trees have the quintessence or good quality at that time. They do not pick
medicinal herbs from 12:00 to 14:00 during the day to avoid heat from the sun that could damage
the trees. Some kinds of medicinal herbs have been grown around their houses as ex-situ
conservation methods. Forest ecosystem protection and medicinal plant conservation support the
preservation of good remedies, which creates livelihood income and healthcare conditions for the
local people.

Nguyen's (2018) analyse on the participation of local people in forest management and
development at different scales (community, household and personal) was conducted in the same
research area. Her research results showed that the local people were conscious and willing to
participate in forest management and protection. They also actively participated in forest
contracting initiatives and forest plantation programs in the area to green the bare land for forestry
economic development. The willingness to participate in forest management and the cooperation
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among the local government and individuals in the community created the strength of forest
management and socio-economic development.

3.2.2. Economic Development

Natural ecosystems contribute to local economic development through direct or indirect ways.
Provisioning goods and products for purposes of domestic use or for selling creates opportunities
to obtain cash and noncash income for local households. Wood and non-wood products of the forest
ecosystem are used for food, fuel, fodder, healthcare, construction, etc. One case study from the
western highlands of Guatemala noted that subsistence income from forests can account for 14 %
of household income on average, and 31% among the poorest households in rural villages (Cérdova
et al., 2013). Forest ecosystem services contributed to poverty alleviation in mountainous areas in
many countries (Fisher et al., 2014; Nkem et al., 2008; Rees & Population, 2014; Sunderlin et al.,
2005; Wunder, 2001). Forestry-related income and livelihoods include contracts for forest
protection, forest plantation, medicinal plant growth, or agroforestry, recreation and tourism
services. In addition, forests deliver indirect economic benefits from providing safe and secure
habitats for people. Forest ecosystems help to diffuse and reduce incidence of pollution, protect
against extreme weather patterns, and have positive correlation with reducing disease vectors
(Church et al., 2011; Mourato et al., 2010; Perino et al., 2011), providing people a safe environment
and good health. The economics benefits of natural ecosystems have been evaluated via direct or
proxy indicators by researchers around the world (Farber et al., 2002; Folke et al., 2005; Groot et
al., 2010; Pascual et al., 2010).

Table 1: Number of flora species and the utilization of flora Table 2: Number of assured vertebrate

in Than Sa - Phuong Hoang natural conservation area species in the two research communes
bl Utilization Class Order Family Species
P -
yium Timber Medicine Food Ornamentation Mammalia 7 18 29
L diooh 1 5 Eves 12 29 50
ycopodiophyta Reptilian 2 5 10
Polypodiophyta 8 4 6 Amphibian 1 2 2
Gymnospermae 2 Pisces 4 12 29
Angiospermae 319 565 156 76 Total 26 66 120
Dicotyledonae 311 510 144 55
4 Source: (TSPHMB, 2012b)
Monocotyledonae 8 55 12 21

Total 319 574 162 84

Source: (TSPHMB, 2012b)

In the research area, the forests have diverse fauna and flora. The flora includes multi-layered
canopy, timber species, flowers, including orchids, ferns, and an abundance of liana and caulis
species. The area also hosts a number of plants used for multi-purposes such as medicines, food,
ornamentation (table 1). The fauna diversity includes mammals, birds, reptilian species, fishes and
insects (table 2). The biodiversity of forests in Vo Nhai has the potential to provide goods and
services which create livelihood and subsistence income. Moreover, forest conservation is one way
to sustain the forest-related culture, landscape beauty which are the foundation of delivering
tourism and recreation services, heritage goods (Mourato et al., 2010). Conserving local forest
ecosystems could enhance academically and traditionally environmental education which are
established but not fully carried out in Vietnam. Thereby, natural forest conservation means
maintaining ecosystem services and developing the local economy.

Cultural forest ecosystem services provide new livelihood opportunities for local communities
from tourism and recreation, services which have not been developed in the research communes.
The economic benefits of ecotourism and nature-based tourism are reported in many cases. The
inflow of tourism creates opportunities for establishing businesses such as developing homestays in
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Kampung Pelegong, Malaysia (Kayat, 2010), to facilitate the target market expansion for local
weaving products in the Taquile Island of Peru (Asli & Tasci, 2013), to develop small and medium
enterprises (Sebele, 2010) or create secondary sources of income (following agriculture cultivation)
for the Bousra people in Cambodia (Kim, Xie, & Cirella, 2019).

In the connection of natural ecosystem settings in Vo Nhai district and in Thai Nguyen province,
tourism could develop and deliver new income-generating opportunities for local people in the two
research communes. Special cultural features of the local communities in combination with the
natural features and landscape beauty in the chosen areas could provide tourism and recreation
activities such as: trekking and walking to discover caves and forests on limestone, nature
observation, experiencing local culture, traditional healthcare services, and nature-based education.
Local people can participate directly in the tourism sector such as art performance. local tour guides,
homestays, etc. They can earn from selling non-wood products and local agricultural products,
handy craft productions and medicinal herb growths to serve tourists. Based on indigenous
knowledge of the local healers, some medicinal species that are well grown behind the forests or in
the local ecological conditions could be developed as commercial products and materials for other
areas or in the traditional healthcare services for local tourism. If the traditional healthcare services
develop, medicinal species and local knowledge relating to these species will be conserved and
concurrently local income will be increased.

3.2.3. Social cohesion

Based on benefits of nature conservation and economic development, forest-related cultures
indirectly deliver positive impacts on society such as employment, living standard, education
improvement for the community. In this part, we focus on social cohesion as an indicator for
sustainable development potential of forest-related cultures in the research area. Social cohesion
exists when people feel part of a society, family and personal relationships are strong, differences
among people are respected, and where people feel safe and supported by others. Social cohesion
is relevant to sustainable development because it ensures equity in the benefit distribution and
reduces income inequality.

Social cohesion is affected by the surrounding ecosystem and serves as a cultural ecosystem
service (MA, 2005) creating representative features of a particular culture. The fragmentation of the
terrain has created a residential characteristic based on family groups or hamlets of ethnic
communities in the northern mountainous areas of Vietnam to support each other in life and in
agricultural production. This mutual relationship has created a cohesion among the community and
is expressed through neighbourly relationships in some activities such as collective hunting (in the
past), building houses, working together on large events.

Both the Tay and the Dao highly value a good neighbourhood relationship apart from kinship
(Khong, 2009). Residing in groups in or near the forests, mountain people need to be solidly united
against wildlife attack and help each other in shifting cultivation. They have the same ritual and
spiritual life, so they feel the urge to celebrate ritual events together. These are some reasons why
they tend to have close coordination in all features of life, from cultivation to spiritual and ritual
activities. In daily life, neighbouring relations are expressed in helping each other whenever a family
has a big event like a funeral, wedding, building a house, etc. The number of participating guests
indicates the quality of the relationship between the host and the neighbours. Building a house is
considered a big deal in someone’s life that needs the support of others in all steps, from timber
logging, timber transportation, building, to celebrating a new house. “I must ask my relatives and
neighbours for timber carriage to the villages and to help build the house. Building a new house
requires participation of dozens of people” (Interviewee). So, when a new house is built, the host
will be invited to meals and rice wine to thank and repay all those that helped. The meals with many
people and new house celebrations are social occasions for local people to meet, exchange
information and from this, consolidate their neighbour relations. Hunting used to be an activity that
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united people in a community (Tran, 2007). They were coordinated with each other in any action to
be successful in the hunt. The party after the hunt and the hunting “booty” division also gave to
them joy and camaraderie. In cultivation and production, social relationships are expressed through
mutual help in groups of several households. “When sowing seeds, dozens of people were mobilized
for help. Someone used a wooden stick to poke holes followed by another to sow the seed. (...) We
must exchange labour among families when sowing”. (Interviewee). Neighbourhood relations are
not only expressed among people in a community, but also among communities or hamlets. Social
cohesion creates social stability which is a positive factor and a strength of a society in conflict
resolution and solidarity in community development activities.

4. Conclusions

A natural living environment is part of the life of mountainous people in Vo Nhai district, Thai
Nguyen. The adaptation of their natural environment creates specific cultural features. They have
various knowledge of the natural environment, which shape their living and cultivation skills,
healthcare, spiritual, and recreational activities. All these features of culture provide various forms
of welfare for local people living in/near the forests.

The culture is closely connected with the local forests and can contribute to sustainable
development of the locality. Environmentally, local knowledge and living skills enhance natural
conservation to maintain social and economic values of the forest. People’s perception and
awareness of the importance of the forest are significant in achievement’s towards community-
based forest management or participation in forest management. Economically, the forest
ecosystem provides various goods and services to human well-being, delivering cash and non-cash
income to local people. In addition, the economics are based on local culture which are connected
closely with forests and landscapes (such as the potential for natural tourism, traditional healthcare
services, experiencing local cultures, local agroforestry production) and can create new income
opportunities for local people. Socially, the overall cohesion originates from the living environment
and cultivation conditions that contribute to a social strength of applying local development
strategies.

To integrate forest-related culture in sustainable development, some proposal
recommendations for policy makers need to be concerned with the way they plan development
strategies and apply them in Vo Nhai districts, Thai Nguyen province, Vietnam. Firstly, the
understanding of cultural-environment relationships is key. Local knowledge especially needs to
receive adequate attention by scientists and managers. Local knowledge accumulates over
generations to protect natural resources and adapt with natural conditions that could support them
to cope with changes in the environment, especially in the context of climate change. Secondly,
tourism and recreation as part of local development strategies and planning should (a) be based on
sustainable conservation and development of local culture, nature ecosystem, and economics; and
(b) ensure equity considerations for local communities in comparison with outside stakeholders on
the potential for developing new access to livelihoods and employment in the tourism sector.
Finally, local communities need supports of scientific knowledge and working skills to create
qualified human resources in maintaining the operating systems of tourism and other forest-based
economic sectors, because they are the subject of the tourism, who will continue to preserve and
develop local tourism attractiveness and support direct forest conservation outcomes.
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