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Abstract: Recognition of multiple knowledge systems is essential to facilitate collaboration and
mutual learning between different actors, integration across social and ecological systems, and
sustainable development goals. This study aims to identify how local knowledge from the indigenous
people in developing countries contributes toward supporting the social–ecological system. We use
a case study of the Ammatoa community, one of the indigenous communities in South Sulawesi
Province, Indonesia. This study shows how their social and ecological practices are combined
to develop their customary area and how the Ammatoa’s customary values contribute towards
achieving Sustainable Development Goals (SDGs) 15 and 12 of the United Nations, i.e., leveraging local
resources for livelihood and ensuring sustainable consumption and production patterns. Examples
of practices elaborated in this paper are protecting, restoring, and promoting sustainable use of
terrestrial ecosystems, sustainably managing forests, combating desertification, halting and reversing
land degradation, halting biodiversity loss, and ensuring sustainable consumption and production
patterns. Furthermore, the Ammatoa’s customary values form a sustainable system that not only
affects their social aspects, but also their economy and surrounding environment. This research can
be used to develop relevant environmental-related interventions related to SDGs 15 and 12 from
indigenous peoples’ perspectives.

Keywords: Ammatoa community; indigenous local knowledge; indigenous people; social–ecological
system; Indonesia

1. Introduction

Complex environmental problems have encouraged the growth of a multidisciplinary
approach to adequately identify environmental problems. Since the last decade, researchers
have developed new approaches and modeling frameworks, such as the ‘socio-ecological
coupling’ or ‘human and natural systems’ [1] to better understand the different dimensions
of system functioning. These advancements also focus on the creation and realization of
normative social goals, such as those related to sustainability [2]. These approaches support
a more pluralistic and integrative understanding to the complex sustainability challenges
that humanity is currently experiencing. The socio-ecological system (SES) idea has evolved
into a mainstream field of research focused on the interdependent links between social and
environmental change, and how these interdependent links influence the accomplishment
of sustainability goals across many systems, levels, and scales [3].
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Knowledge acquisition of SESs is an ongoing, dynamic learning process, and such
knowledge often emerges in people’s institutions and organizations. Thus, the communities
that interact with ecosystems on the daily basis and over long periods of time possess the
most relevant knowledge of resource and ecosystem dynamics, together with associated
management practices [4]. Recognition of multiple knowledge systems is essential for
facilitating collaboration and mutual learning between different actors, integration across
social and ecological systems, and the achievement of sustainable development goals [5].

Indigenous local knowledge (ILK) is different from science because ILK does not
divide knowledge into disciplines. For example, some aspects of indigenous people’s
knowledge of weather and climate may be related to different disciplines, such as botany,
zoology, or pedology, and not relevant to climate science. It implies that indigenous
people’s knowledge of weather and climate is intimately linked to their understanding of
plants, animals, soils, and food [6,7]. Indigenous perspectives are holistic and based upon
interconnectedness, reciprocity, and the utmost respect for nature. Both non-indigenous
and indigenous science approaches and perspectives have their own strengths, and can
greatly complement one another [8].

In the socio-ecological context, weaving generalized and context-specific perspectives
is not limited to assessments by indigenous peoples and local communities [9]. Socio-
ecological systems research related to ILK is focused on understanding the many dimen-
sions of system functions and implementing normative social goals, such as those related
to sustainability in the lives of indigenous people [10]. Some research studies proved that
indigenous communities play a key role in environmental management and biodiversity
management [11–13]. Those studies show how indigenous people sustained cultural values
and environmental ethics, especially in saving the environment [14]. Indigenous people
have established long-standing relationships with their surrounding environments [10].
Indigenous communities have good systems for integrating useful data in the philosophies
of thought and modes of activity associated with a particular landscape [1,5,15].

Human relationships with flora and fauna, land and water, and supernatural forces
have been mapped out in a variety of evidence (e.g., geographic, genealogical, biological,
and other evidence) handed down through regular indigenous performances, including
oral traditions, songs, dances, and ceremonies, convey literal and metaphorical truths
about those relationships [16,17]. In some countries, ILK has been used as a basis for
policy determination. For example, in forest conservation efforts, community-based forest
companies have been relatively successful in the municipality of Ixtlán de Juárez in the
Mexican state of Oaxaca, because the legal system recognizes and protects the rights of
indigenous peoples, and local communities are given autonomy to decide the use of forest,
forest resources and the sharing of benefits arising from them. In Sri Lanka, there has been
a change in policy to revive traditional agricultural practices as a means to promote food
self-sufficiency and entrepreneurship [18].

Despite its potential, ILK faces some challenges. One of them is a value degradation
over time which is due to unwritten ILK, i.e., ILK is most often transmitted orally from
one generation to another. As a result, the inherited knowledge base which is held by
the future generation cannot explain these environmental changes [19–21]. In a study on
ILK maintenance conducted in Vanuatu, it was found that the drivers of social change
(such as linguistic shifts) will continue to influence, and in some cases reduce ILK [22].
Furthermore, implementing ILK in a broader context or outside of the community is another
challenge [19].

Indonesia is the home of an estimated 70 million indigenous people. They are divided
into 2371 indigenous communities spread across 31 provinces in Indonesia. The largest
Indigenous communities distributed are on Kalimantan island, with 772 indigenous com-
munities, and on Sulawesi island, where there are 664 indigenous communities [23,24].
Indigenous communities inhabiting different geographical areas will result in different
characteristics of the customary values, including the context of environmental issues.
To the best of our knowledge, no article comprehensively discusses how ILKs, i.e., these
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traditional values and local knowledge, shape the social–ecological system and the extent
to which the indigenous community’s concept of life can be applied outside the customary
area, in the Indonesian context. To be specific, there are two main research questions aimed
to be answered in this study: (1) “what ILKs shape the social–ecological system in an
indigenous community?”, and (2) “what are the lessons learned from the ILK system with
regards to a bigger context?”.

In this research, we use the Ammatoa community as a case study, which is an in-
digenous group that still exists in Indonesia, well-known for its knowledge system on
environmental conservation which comes from Pasang ri Kajang (“Message from Kajang”
in English). Pasang is a collection of messages, tips, hints, instructions, and rules for how a
person places him/herself in the macro and microcosmos and procedures for establishing
harmony between nature–human–God [25]. They apply customary values, not only in a
social context but also in an economic and environmental context. Wohling implies [19] that
not all ILK can be applied to the broader context or outside of the indigenous community.
However, we argue that there are still some lessons learned from the ILK that can be applied
widely, which can then be part of answering the second research question. Finally, it is
expected that by studying the life of the Ammatoa community, the gap between the ILK
systems and the scientific knowledge system can be bridged.

2. Materials and Methods

An exploratory study was conducted to answer the first research question mentioned
previously, i.e., to explore how ILKs shape the social–ecological system [26]. We then
analysed the findings and linked them to the SDGs, i.e., what we can learn from the ILK.
The Ammatoa customary area is administratively located in Tanah Toa Village, Kajang
District, Bulukumba Regency, South Sulawesi Province, Indonesia (Figure 1). The total
area of the Ammatoa region is 72,247 hectares. The Ammatoa community is known for
its forest conservation and simple life. Their customary territory consists of settlements,
agriculture, and forest. They always wear black clothes, which symbolize their unity and
simplicity. They have defended their customary area through the customary system they
have built, covering social, economic, and environmental aspects, which originate from
their customary values, called pasang ri Kajang (“message from Kajang” in English). The
Ammatoa community was selected because the research team came from an area close to
the Ammatoa traditional area, making it more accessible for conducting this study.

This study was approved by the local government and the leader of the Ammatoa
community. The researcher stayed in the location for several days and conducted semi-
structured, in-depth interviews with the leader of the Ammatoa community and local
people to gain knowledge about their traditional values, especially those governing the
social issues related to the environment. To be more specific, there were two community
leaders, two people from the Ammatoa community, and three people around the study site
who were interviewed, i.e., 6 men and 1 woman. We also combine data from the literature
and field observations from April to May 2017. We have adopted a social–ecological system
framework [27] to analyze the data (Figure 2).
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3. Results and Discussion
3.1. The Social–Ecological System Framework in the Ammatoa Community

Understanding best practice and enabling factors that will contribute to increasing
the resilience of socio-ecological systems is of paramount importance [18]. Interactions
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and outputs that arise in the social–ecological system are supported by several factors,
including resource systems, resource units, governance systems, and actors [27]. Figure 2
illustrates the social–ecological system framework in the Ammatoa community. They built
their own system which regulates the social, economic, and institutional aspects of their
lives based on traditional values.

The actors in the SES Framework in this study are the Ammatoa community and local
government. The synergy between the two parties is an effort to maintain the customary
area by understanding the provisions inside and outside the customary area. In the
Ammatoa community, the resource system is associated with a natural system where this
community manages local resources in daily life in a traditional way. In addition, the sacred
forest that has built a culture of conservation is also carried out because it is considered the
center of the Ammatoa community. Another component that is an essential part of the SES
framework is the resource unit. The customary government of the Ammatoa community
also regulates land zoning regulations, such as establishing residential areas, rice fields,
forests, and plantations. Meanwhile, the government system is related to traditional
values that have been regulated by customary leaders and affect the way of life of the
Ammatoa community.

3.2. The Effect of Customary Values on the Way of Life of the Ammatoa Community

The Ammatoa leader has the main task of maintaining the teachings of traditional
values with the life principle of tallasa tamase-mase (“Live simply” in English) [28]. With
this principle of life, they build their community by developing a sense of gratitude for
what they have and living in moderation. In addition, indigenous values have shaped
local knowledge and influenced the daily behavior of the Ammatoa community. These
values are developed as a reference for building relationships with God, humans, and the
environment [29].

An example of how the customary values influence the daily life of the Ammatoa
community can be seen in the way they wear their clothes. The Ammatoa community
is synonymous with black clothes, used both in traditional areas and areas outside their
customary land. They use these colors for headbands for men, clothes, and sarongs; besides,
they also travel barefoot. Women’s clothes also consist of sarongs and baju bodo (“Short
sleeve shirt” in English) that are black. According to Ammatoa community belief, black
color means equality, unity in all things, and simplicity. Black also shows the same power
and degree in God’s sight [30]. The practice of dressing and not using slippers also applies
to visitors who enter the customary area.

Another example of how customary values influence their daily life is related to
the health aspect. According to the Ammatoa community, diseases can develop due to
health determinants (such as personal and environmental variables), mystical elements,
and breaking customary rules [31]. This indicates that indigenous people tend to choose
traditional medicine that has been trusted for centuries rather than medical facilities.
They face a myriad of obstacles when accessing the public health system. Access to the
healthcare system is hampered by the cultural differences that exist between indigenous
and healthcare workers, such as language differences, illiteracy, and lack of understanding
of indigenous cultures and traditional healthcare systems [32]. On the other hand, the
Ammatoa community’s challenges in the health sector are due to the absence of written
knowledge about traditional medicines and treatments. In this case, the family education
system had some limitations since the knowledge of medicinal plant use was only given
when a family member was sick. There were no educational demands for the children to
understand the treatment system. The family was unable to develop the youth’s interest
and motivation to preserve the local knowledge [20].
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3.3. Sustainable Pathway of the Ammatoa Community
3.3.1. Leveraging Local Resources for Livelihood

The Ammatoa community does not excessively exploit or waste all the natural po-
tential to meet their needs in utilizing the earth’s products. The Ammatoa community
optimizes local natural resources to meet their daily needs, including clothing, shelter, and
food materials. In addition, they also process local ingredients into marketable products.

The black sarongs worn by the men are handmade and woven by the women in
the Ammatoa community [30]. Black sarong coloring is done naturally, generally using
natural materials in the forest, namely tarum (“Indigofera” in English). The Ammatoa
woven fabrics have the benefit of not fading after the first wash and use only pure water
for washing without detergent. The cloth motifs depict life lessons alongside nature and
manifest simplicity for the Ammatoa community. They still maintain the ancient motifs of
their ancestral heritage, i.e., ratu puteh for white line motif, ratu gahu for the blue line motif,
and ratu ejah for the red line motif. Weaving the black sarong takes approximately a few
months, starting from taking Indigofera leaves from the indigo tree until the white threads
are soaked in a basin containing natural dyes for several days and then dried in the sun for
several hours. After that, the threads are then spun and inserted into the loom.

A study showed that the Ammatoa community has good knowledge, attitudes,
and practices (KAP) on the usage of medicinal plants to treat respiratory disorders [33].
They cultivate some plants for medicine, e.g., tammu (“Curcuma” in English) and jammu
bo’dong (“guava” in English) to treat diarrhea, saffron for wound treatment, biccoro
(“Melastoma candidum D.Don” in Latin) to get rid of bad breath, tangeng-tangeng
(“Ricinus communis” in Latin) leaves for the treatment of fever, banana leaves for the
treatment of women who have given birth [34]. A total of 104 plant species from 50 families
were used for medicine in the Ammatoa community. The Asteraceae family accounts for
the majority of these therapeutic plants (67.3%), followed by the Anacardiaceae, Arecaceae,
Euphorbiaceae, and Fabaceae families (each accounting for 5.77%) [20].

The main livelihoods in the Ammatoa community are farming, fishing, weaving, and
trading in the market. The Ammatoa community uses several types of wood and bamboo
as infrastructure materials and palm sugar to sell [34]. In addition, the community farms
obtain food by growing several types of crops (e.g., tomatoes, pepper, rice, and corn) and
vegetables (e.g., green beans, soybeans) [14].

3.3.2. The Ammatoa Community’s Perception of Shaping Sustainable Settlement

The Ammatoa settlement is also equipped with traditional and simple housing fa-
cilities and infrastructure. A home for the Ammatoa community is a fundamental right
because it is where their life begins. They believe that it is a sin if someone enters the
home without cleaning their body. The house is important because it serves as the main
place of interaction from birth to death. One to three families inhabit houses in traditional
areas, usually consisting of parents and descendants who have married. The use of ma-
terials for buildings and infrastructure in customary areas must not affect the quality of
the environment. One of the real actions of the Ammatoa community’s wisdom toward
the environment can be seen in the selection of materials to build houses. Each house
construction uses raw materials such as stone, wood, bamboo, and rattan, which are taken
from the surrounding environment. In addition, the roof of the house does not use shiny
material like copper because it is not in accordance with the kamase-masea (“modest” in
English) concept. Therefore, the roof is made of thatched leaves commonly found in their
customary areas.

The orientation of the houses in the Ammatoa community refers to traditional values.
Settlements in customary areas must pay attention to the direction of placement and should
not face sacred places, sacred forests, and deep valleys. To build a house, it is necessary
to determine the right site or approval from uragi (“Feng shui master” in English), to
determine the orientation of the building between human and natural harmony [35]. There
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are no traditional rules for the orientation of the house that require it to face west in order
to increase the power of the Feng Shui master’s direction.

Figure 3 shows the design of houses in the Ammatoa settlement. The houses in the
Ammatoa settlement are stilt houses that form three parts, and each has a function as siring
(“the bottom part of the house that touches the ground” in English), kangkung balla (“a core
part of the house” in Bahasa), and para (“the space on the ceiling of the house” in English).
Part A of the house is used as a warehouse, weaving for women, carpentry for men, and
for pounding rice. Part B is kangkung balla, considered as the main part of the house. It is a
living space and a place to carry out daily activities. Meanwhile, Part C is a room on the
house’s roof that has the function to store crops. House poles consist of 16 poles which are
arranged 4 to back and 4 to the side, showing 4 elements that build the world and universe,
i.e., earth, fire, water, and air [36].
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Figure 4 shows the floor plan of houses in the Ammatoa settlement. The floor plan
in the Ammatoa community has three parts [30]. Part 1a, namely latta riolo (“front of the
room” in English), is used as the kitchen, located on the right side of the entrance to the
house, and part 1b is used as a reception area. The kitchen in the front room has a meaning
that includes whatever is cooked by the house residents and must be served to the guests.
Part 2 is latta tangnga (“living room” in English) used as a dining area, family room, and a
place to receive guests. Part 3 is latta riboko (“the backroom” in English), used as a place for
rest and located at the height of 30 cm from the front room and living room.

Resources 2022, 11, x FOR PEER REVIEW 8 of 17 
 

 

Part 2 is latta tangnga (“living room” in English) used as a dining area, family room, and a 
place to receive guests. Part 3 is latta riboko (“the backroom” in English), used as a place 
for rest and located at the height of 30 cm from the front room and living room. 

 
Figure 4. Floor plan of Ammatoa community’s houses. 

The traditional value also regulates settlement infrastructure. According to pasang, 
the Ammatoa community does not accept any modernization such as asphalting or cast-
ing [35]. Figure 5 shows that roads in customary areas are only cobblestone roads. Cus-
tomary rules refer to environmental conservation efforts, where the construction of roads 
consists of only soil and rocks without hardening. Recent studies have shown that asphalt 
is a significant source of air pollution in urban areas, especially on hot and sunny days 
[37]. Consequently, the choice not to use asphalt in the Ammatoa customary area is an 
effective way to prevent air pollution. In addition, the absence of vehicles entering also 
frees the area from noise disturbance. Furthermore, in this area, there should be no devel-
opment activities that interfere with the absorption of water into the ground, such as the 
use of asphalt. It is stated that in the local language rie sallo se’re hattu nalallo ulara le’leng 
a’teko ri lino, punna nalallomi kinni tana sikidi kidia kiama’mi lino (“In the future, black snakes 
will circle the world. If snakes have pass-through this customary territory, the apocalypse 
will soon come” in English). According to their belief, the meaning of “black snake” is 
asphalt, while “apocalypse” refers to disaster. Therefore, to avoid disaster, indigenous 
people defend their territory and do not accept all forms of modernization that can dam-
age the environment in customary areas, e.g., the use of asphalt or concrete that can inter-
fere with water absorption. 

 
Figure 5. The Amma Toa settlement’s road conditions. 

Figure 4. Floor plan of Ammatoa community’s houses.

The traditional value also regulates settlement infrastructure. According to pasang, the
Ammatoa community does not accept any modernization such as asphalting or casting [35].
Figure 5 shows that roads in customary areas are only cobblestone roads. Customary rules
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refer to environmental conservation efforts, where the construction of roads consists of only
soil and rocks without hardening. Recent studies have shown that asphalt is a significant
source of air pollution in urban areas, especially on hot and sunny days [37]. Consequently,
the choice not to use asphalt in the Ammatoa customary area is an effective way to prevent
air pollution. In addition, the absence of vehicles entering also frees the area from noise
disturbance. Furthermore, in this area, there should be no development activities that
interfere with the absorption of water into the ground, such as the use of asphalt. It is stated
that in the local language rie sallo se’re hattu nalallo ulara le’leng a’teko ri lino, punna nalallomi
kinni tana sikidi kidia kiama’mi lino (“In the future, black snakes will circle the world. If snakes
have pass-through this customary territory, the apocalypse will soon come” in English).
According to their belief, the meaning of “black snake” is asphalt, while “apocalypse” refers
to disaster. Therefore, to avoid disaster, indigenous people defend their territory and do
not accept all forms of modernization that can damage the environment in customary areas,
e.g., the use of asphalt or concrete that can interfere with water absorption.
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The construction is also made of soil that carries water from the river to the rice fields.
The condition of the customary area is maintained, without any soil sealing, so that the
groundwater catchment area remains in a good condition. The drainage channel concept
used in soil and water conservation system avoids the concentration of surface runoff in any
place that is detrimental and destroys the land in its path. This system follows the physical
conditions of the Ammatoa area. There are three types of canals: dodger channels, terraces,
and grass channels. Dodger canals are made at the top of the slopes of agricultural land,
which serve to capture water from the slopes and drain it into grassy channels. Terraces
serve to collect water from higher terrace to lower ones and drain it into grassy channels.
The grass channel is a natural channel at the bottom that can convey water from the other
two channels to the river system.

Water and sanitation are also a concern for indigenous peoples. The Ammatoa com-
munity’s water sources come from wells and springs connected via salu (“pipes made of
bamboo” in English) built from the edge of the forest to the settlement. Figure 6 shows
the condition of traditional toilets in the Ammatoa community. In the customary area,
indigenous people use traditional sanitation. The latrine’s construction is made by digging
the ground to collect dirt. Then to cover the hole, a small hut was built using woven
bamboo as a wall, and above it, there is a cover building that can be shifted when the hole
is full. The drain hole is closed and equipped with a drainpipe to avoid unpleasant odors.
This system is suitable for Ammatoa residential land conditions because it easily absorbs
water. For this system, they do not use cement. It is low cost and simple but requires
maintenance to prevent the spread of disease or odors, and the floors need to be cleaned
regularly. However, recent research has shown that about 90% of houses already have a
latrine, 7% of the houses share a latrine, and another 3% defecate in the bush [38].
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3.4. Conservation and Protected Areas Management

The conservation embraced by ILK is more developed compared to current environ-
mental resilience efforts. The concept of life, that seeks to balance human–environment
interaction through simplicity and sustainability, is a practical example of environmental
resilience. Tanah Toa village, where the Ammatoa community lives, is divided into two,
i.e., the Ilalang Embaya (“customary area” in English) and Ipantarang Embaya (“the outside
of the traditional area” in English). The Tuli, Sangkal, Limba, and Doro rivers become the
boundary between the outside and the inside customary areas.

The division of the territory defines which areas can accept modernization and which
cannot. In the customary area, they build resistance to external influences and modern-
ization, because the rules prevent modernization and luxury from entering their territory.
This is different from outside the customary area which has undergone modernization.
Education, health, and government facilities are outside the customary area. Modern
infrastructure only exists outside of customary areas such as asphalt roads, water supply
systems, and telecommunication lines.

The Ammatoa community implements land zoning by dividing the region into rabbang
seppang (“narrow boundary” in English) and rabbang luara (“wide boundary” in English).
The narrow boundary is allocated for the customary forest. The traditional forest has
contents that cannot be touched, to preserve it as required in the customary rule and for
preserving the hydrological system. Thus, the wide boundary is categorized as a protected
area covering the regions used for different purposes, such as residential, farm, and pasture.
This region includes the entire area outside of the narrow boundary. When viewed from
the point of the managing system of natural resources, land zoning, in fact, signals the
ecological wisdom which is still relevant to the ideal land zoning system present in the
modern era [29].

The forest in the Ammatoa region is the motherland of the area which is highly
protected. The forest with 331 ha covers 63.77% of the total customary area. Forest
management is regulated by customary rules, because the Ammatoa community believes
that the forest is where their ancestors descended to protect the earth as an expression of
gratitude and an effort to conserve resources [39]. They divided the forest management
zone into three parts: the first zone is called borong karamaka (“sacred forest” in English);
the second zone called borong batasayya (“forest boundary” in English); and the third zone
is called borong luarayya (“Outer Forest” in English) [40].

Modernizations considered damaging or disturbing to the Ammatoa customary area
are not allowed. For example, wood cutting machines are not allowed in customary areas
because they make noise and cut down many trees. They believe that cutting down wood
will reduce rainfall and affect the availability of springs. Therefore, they traditionally cut
down trees (using machetes) because the process is long and requires more energy than
using wood-cutting machines. This can be a consideration to take the wood as needed,
preventing over-exploitation.
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Forest management in the Ammatoa customary area is the business of the government
and indigenous peoples. The existence of Ammatoa law against national law relating
to forest management has been recognized, respected by the state, and is still valid in
the Ammatoa community because it is considered relevant to the prevailing laws and
regulations [34]. Either government or the Ammatoa community builds policies, and also
develops forest implementation regulations that include forest and land rehabilitation and
forest management. It can be a good illustration of collaboration for forest governance
between indigenous people and the government. However, one of the policies issued
by the government related to forest management is the use of modern equipment. The
introduction of a modern forest management system is suspected to affect the local wisdom
embraced by the Ammatoa community [40].

Running the system in the Ammatoa community also requires a controlling tool in
giving sanctions for violators of customary rules. The enforcement of the rule is carried out
to control people’s lives. Sanctions and litigation have been set for each type of violation
to minimize deviant behavior. There are three levels of punishment that have been set in
the Ammatoa Tribe, ranging from the lightest punishment to the most severe punishment.
First, cappa ba’bala (“the tip punishment” in English) is the obligation to pay a fine of SAR
12 (Arabic currency) plus one buffalo. Second, tangnga ba’bala (“the middle punishment”
in English) is a fine of 33 Real plus one buffalo. The highest fine is poko ba’bala (“the main
punishment” in English), which must pay 44 Real plus a buffalo.

In this case, the real currency is only used as a value because the money used is
hump and rarely found. There are two other forms of punishment used by the Ammatoa
community. First, tunu panroli (“Burning a crowbar” in English) is a way for indigenous
peoples to gather and carry burned crowbars. An innocent person will not feel the heat from
a burning crowbar, while a guilty person will feel the heat from a burning crowbar. Second,
tunu passau (“burning incense” in English) is used if the suspect escapes punishment by
leaving the Ammatoa custom territory. The Ammatoa’s leader would burn incense and
recite a mantra sent to the suspect, and she or he would suffer illness or die unnaturally.

3.5. Lessons Learned from the Local Knowledge of the Ammatoa Community

Indigenous and local knowledge systems differed from scientific knowledge systems,
with different intellectual heritage, contexts, applications, and underpinned by substantially
different institutions [6]. The strength of local knowledge lies in its easy-to-understand
and easy-to-use aspects, because it grows and develops in the community. The Amma-
toa community has built their life based on the rules in pasang, which developed into
indigenous local knowledge (ILK). Unfortunately, these rules, messages, and values are
not written down, so they are only conveyed through word of mouth from traditional
leaders. Moreover, not all Ammatoa ILK can be applied in the broader and modern context,
as implied by [19]. This research has summarized several pasang related to sustainability
principles as indicated in Table 1.

Table 1 indicates some local knowledge in the Ammatoa community that can be
applied in the broader and modern communities, i.e., forest conservation, building orienta-
tion, facilities and basic settlement infrastructures, land management, and sustainability
concepts. Those values in the ILK can be used as lessons learned for environmental manage-
ment outside of customary areas. The main lesson that can be learned from the Ammatoa
community is how their local knowledge forms a sustainable system that not only affects
their social aspects, but also their economy and environment. ILK from the Ammatoa
community is closely related to the SGD 15, i.e., to protect, restore and promote sustainable
use of terrestrial ecosystems, sustainably manage forests, combat desertification, halt and
reverse land degradation and halt biodiversity loss. In addition, the modest principle of
the Ammatoa community is related to SDG 12, i.e., to ensure sustainable consumption and
production patterns.
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Table 1. Indigenous local knowledge for sustainable life.

No. Aspect Pasang ri Kajang Meaning Interpretation Related to Common Scientific
Knowledge

1 Forest conservation

Punna nita’bangi kajua
boronga ri. Bosi anggurangi
appakaanre’i
timbusu. Anjo boronga
angngontaki
bosiya. Aka’na kajua
appakalompo tumbusu.

If a tree fell in the forest,
then it will reduce rainfall,
eliminating springs. It is
the forests that bring rain,
tree roots enhance the
springs.

Forest conservation can deal with climate change,
prevent flooding, and protect water resources.
Forests and trees greatly contribute to maintaining
the water cycle. Water is absorbed and then flows
to the leaves through tree roots, evaporates, and is
released into the atmosphere. When trees are cut
down, the area becomes arid, and there is nothing
to help the soil absorb more water. The loss of soil
absorption will impact the dry season, wherein
there are no more water reserves that should be
used during the dry season. It is because the trees
that act as a reservoir for groundwater reserves are
no longer available, so this will impact the
occurrence of a prolonged drought and will also
lead to a decrease in water resources. In other
words, protecting forests means protecting life and
resources, especially water which is a basic need
not only for domestic needs but also for industries
that support human needs.

2 Sustainability Concepts
Punna nitabbangngi kayua,
nipappirangngangngi
angngurangi bosi, appatanre’
tumbusu, napau turiolowa

Sustainability in
customary areas includes
environmental, social, and
economic systems
arranged and
interconnected. The
existence of binding rules
can foster a wise attitude
in meeting economic
needs, while maintaining
environmental
sustainability. The
Ammatoa community
believes that logging or
overexploitation will
disrupt the natural cycle
and bring disaster.

The sustainability principle adopted by the
Ammatoa community teaches to always act wisely
towards the environment and resources. They use
existing natural resources without overexploiting
and based on customary rules. Basically, their
principle has been attempted to implement a
sustainable development paradigm that pays
attention to economic, social, and environmental
aspects. Economic activities should not always be
faced with environmental and resource damage.
With ways that are more sustainable, people can
pay attention to consumption patterns and they
will maintain the balance of the three components
of sustainability.

3 Land arrangement Punna donro koko, punna
lappara galung

Landowners have the
right to regulate the use of
their land in customary
areas. However, they must
still be guided by
customary rules in their
management. Land use is
adjusted to the physical
conditions of the
landscape. Hilly land
must be suitable for
plantations or agriculture,
while flat land is intended
for rice fields.

Land use planning is necessary to ensure that the
environment’s carrying capacity is maintained. The
Ammatoa community has arranged their land
based on the geographical and physical conditions
of the area, so that they can use the land according
to its capabilities or characteristics. In line with
customary values, considering the importance of
space utilization, the Indonesian government has
regulated spatial planning at the national,
provincial, district and city levels. The spatial plan
regulates money polarity and stipulates land use
for cultivation and protected areas.

4 Building orientation

Naiya bolaya di tana
kamase-masea tanakulle
nadalleki borong karasayya,
tanakulle nadalleki allu
mannyallukia, naiya kulle
dihoja passiringangnga

Settlements in customary
areas must pay attention
to the direction of their
placement and not face
sacred places, sacred
forests, and deep valleys.

Regulations on the orientation of buildings outside
the customary area are not related to traditional
beliefs. However, the orientation of buildings to the
science of architecture has been associated with
natural lighting and natural ventilation. So, it is
important to pay attention to the orientation of the
building because it is related to thermal comfort.
The optimum building orientation in all climatic
areas is elongated from east to west. In addition,
the orientation of the building to the wind direction
needs to be considered. It aims to maintain the
stability of the wind circulation in the building.
Wind direction is very influential on the orientation
of the building. In humid areas, continuous air
circulation is required. In dry areas, air circulation
is usually used only when needed, such as cold or
at night. Adjusting the orientation of the building
will contribute to energy savings (i.e., minimizing
the use of lights and air conditioners) due to proper
lighting and thermal regulation.
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Table 1. Cont.

No. Aspect Pasang ri Kajang Meaning Interpretation Related to Common Scientific
Knowledge

5 Modernity and lifestyle
Punna a’rakko conde takkeke
cinde tarimba-rimba ba’leang
tuliko rangngang doro
laukang limba

The concept of tau
kamase-masea (“the
modest man” in English)
is embedded in the
Ammatoa community, so
that the settlement
facilities and
infrastructure regulated by
custom are considered
adequate. Enjoying luxury
and modernization must
be outside the customs
territory.

The rejection of modernity cannot be applied
outside the Ammatoa Area. Heterogeneous human
activities, rapid mobility, and the development of
information technology require humans to be
connected to the infrastructure considered modern
by the Ammatoa community (e.g., road network,
internet network, and electricity network).
However, another value that can be noticed from
the Ammatoa community’s rejection of modernity
is that the materials used in constructing the
infrastructure must be environmentally friendly.

Many studies on forest conservation carried out by the Ammatoa community have
been published in English (e.g., [13,28,29,41–43]) and Indonesian (e.g., [44–46]). These
articles show that in the indigenous people’s knowledge of the Ammatoa community, there
are at least two main functions of the forest, i.e., a ritualistic function and an ecological
function. The ritualistic function views the forest as something sacred. Various ceremonies
are performed in the forest as a consequence of this belief, for example, the inauguration of
the traditional leader, attunu passau (“curse ceremony for trespassers” in English), angnganro
ceremony (“ceremony to ask God for help” in English). Meanwhile, the ecological function
views the forest as a regulator of the water system, as it causes rain and springs to fall.
Forests in the Ammatoa customary area serve more as protection than other practical
functions [47].

Indonesia is prioritizing the SDG Target 15.2 for the restoration of degraded land [48].
Indigenous people who have been living in forests in Indonesia have a crucial role. They
have developed interdependent systems of agriculture and forestry that are uniquely suited
to the ecological requirements of the land they inhabit [49]. Local knowledge owned by
the Ammatoa community has the potential to contribute to the development of forestry
(i.e., forest as the center of the area, prohibition to cut down forests indiscriminately, and
prohibition of forest function conversion) from local, regional, and national levels. Both
local knowledges of the Ammatoa community and modern knowledge share the same
view on forest conservation. Compared to customary outside areas, the government has
regulated forest conservation. For example, the Ministerial Regulation of Environment and
Forestry of the Republic of Indonesia (Number 9/2021) explains that forest areas act as a
buffer system for life by regulating water systems, preventing flooding, preventing erosion,
seawater intrusion, and maintaining soil fertility.

Another lesson learned from the Ammatoa community is about land management.
Overlapping land use and tenure uncertainties are prevalent in Indonesia [50]; meanwhile,
the Ammatoa community, with its local knowledge, has understood the importance of
land use according to geographical conditions. Land use planning is necessary to ensure
that the carrying capacity of the environment is maintained. There is a potential for ILK
to build a creative understanding of the local environment, which not only illustrates
ecological information but also supports management strategies and encourages adaptive
capacity to environmental variability [21,22]. Therefore, ILKs are considered to be able
to contribute to creating a resilient landscape, and identify climate change threats based
on the knowledge they have practiced for centuries [5]. In the ILK context, the Ammatoa
community regulated land use, including settlements, agriculture, and forests, to ensure
land use follows the environment’s carrying capacity.

The sustainability value adopted by the Ammatoa community also includes SDG
12, where long-term development and economic growth depend on changing how we
produce and consume goods. The Ammatoa community, which has a simple life concept,
is very concerned about consuming and managing natural resources in their customary
territory. Furthermore, local knowledge of the Ammatoa community in building resilient
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and sustainable settlements is regulated in more detail. Customary rules have been held,
e.g., the materials used must be local materials that are easily available in customary
areas; infrastructure materials that should not interfere with the passage of water; home
orientation; minimalist and functional parts of the house. It is related to the selection
of local materials and effective planning to minimize the use of resources, especially in
building residential areas and infrastructure.

The customary rules govern a minimalist and functional home model. In addition, the
materials used must be local ones that are easily available in customary areas and environ-
mentally friendly. Their concept of settlements is closely related to sustainable consumption.
The traditional values demand more efficient and environmentally friendly management
of materials across the lifecycle, through production, consumption, and disposal.

Besides that, the modest life practiced by the Ammatoa community is not fully appli-
cable outside the customary area. Of course, implementing their rejection of modernity
will be a difficult task. Nowadays, humans have many heterogeneous activities and need
infrastructure that can help them move quickly and efficiently. Therefore, humans outside
the customary area need a modern transportation system, internet, and electricity. In
this case, we can only take lessons about consumption and production patterns from the
Ammatoa community linked to economic activity. As a result of uncontrolled consumption,
residents of many parts of the world consume enormous resources and produce large
volumes of waste to maintain their lifestyles [51]. The current environmental damage is due
to economic development, increasing human needs, and ignorance of natural resources [52].
Therefore, we can learn from ILK that the developing customary system can shape a life
that applies to the values of sustainable development, not only in the social field but also
includes the interconnected economy and environment. The Ammatoa community believes
that logging or overexploiting natural resources will disrupt the natural cycle and lead
to disaster.

Although much research on the use of ILKs has been carried out, the strategic use of
knowledge by actors (including scientists) and institutional barriers to linking knowledge
to action at various scales are still obstacles. Bridging valuable and equitable knowledge
for indigenous and non-indigenous communities is the key to ensuring that knowledge
can be used in sustainability efforts. These insights and innovations from indigenous
and local knowledge systems can strengthen the efforts of industrial communities in
the transformation toward biosphere management [53]. By considering values that can
be learned from indigenous local knowledge, practical methods can be developed to
operationalize the evaluation of local socio-ecological systems to assist in governance
planning and management of land and resource systems in our modern lifestyle system.

3.6. Study Limitation and Recommendation for Future Research

There are some limitations of this study. First, we did not investigate in detail the
socio-economic conditions of the community and how the practiced ILK influences those
conditions. We have some related discussions in this draft, but we consider it worth
studying further. Furthermore, a historical aspect of the ILK should be studied further. It
can reveal the changes in ILK and its practice in a certain time frame.

This study can be seen as a starting point to study other ILKs, not only in Indonesia
but also in other regions, concerning their social–ecological system to conserve the natural
environment. One can then compare various ILK related to environmental management
and how they can be integrated into our modern situations. In addition, one should also
analyze the role or influence of the people living in the surrounding customary areas or
outside information in influencing the ILK, especially the ILK related to environmental
management. Finally, we believe that ILK should be considered in the development of any
regulation related to environmental conservation, which can also preserve the ILK itself
from extinction.
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4. Conclusions

Indigenous local knowledge (ILK) that is practiced by the Ammatoa community has
formed their social–ecological system to maintain their culture and customary land. The
modest principle of living leads them to a more sustainable and friendly way of life for
the environment. Furthermore, they believe that breaking customary rules can result in
diseases, including breaking rules about how they should utilize natural resources in their
customary area. This can be seen, for example, in the way they use materials to build
their houses without excessively exploiting natural resources. The ILK also indirectly force
them not to apply any modernization development that may interrupt environmental
balance, e.g., water absorption. The customary area is divided in such a way that let them
preserve the natural condition in their customary areas. For example, forest management is
regulated by the Ammatoa’s ILK which forbids over-exploitation of the forest. All those
ILKs show the integration of social and ecological practices for the balance of nature.

The main lesson that can be learned from the Ammatoa community is related to
the SGD 15, i.e., protect, restore and promote sustainable use of terrestrial ecosystems,
sustainably manage forests, combat desertification, halt and reverse land degradation and
halt biodiversity loss; and SDG 12, i.e., ensure sustainable consumption and production
patterns. More specifically, we could learn from them how they are able to manage their
forest area sustainably, how land management is properly applied, e.g., no overlapping
land use, and how their simple or modest life influences their consumption practices.
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