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Abstract

Peatlands, as a type of ecosystem, are widely accepted to contribute to biodiversity, climate
regulation, and human well-being. In comparison, it is reported that mismanagement of peatlands has
resulted in a decline in environmental quality. To overcome this obstacle, the government should continue
to investigate various cultivating strategies that allow for rapid propagation in order to accomplish the
peatland restoration goal as efficiently as possible. However, due to the involvement in land restoration
operations that initially met with little support from peatland farmers, their socioeconomic situation
warranted further investigation. Therefore, this study examined the socioeconomic values associated
with agricultural operations. This study employed a qualitative descriptive method and was conducted
in Tumbang Nusa Village, Jabiren Raya Regency, Central Kalimantan, Indonesia, a region prone to
peatland fires. The data were collected via interviews with 45 key informants. Land ownership,
plant species, farmer motivations, farmer income, the value of forests to peatland farmers, and their
understanding of peatlands and management were all collected. The findings indicate that successful
peatland cultivation and management have benefited the farmer community. Land tenure is divided into
two categories for peatland farmers: those derived from a 2-hectare transmigration quota and those
acquired through a sale process. They, in general, have a firm grasp on peatlands and how to manage
them, despite past failures due to ineffective techniques. They grow both short- and long-term plants,
with the majority motivated by a desire to increase income from peatland cultivation and management.
They earn between USD 2,277 and USD 7,286.4 per year from agricultural and non-agricultural
products, placing them in the category of high-income individuals. While farmers from Java and
indigenous people manage peatlands differently, they share a common goal: preventing peatland fires
so they can continue to reap the economic benefits of land management through farming. Finally,
they believe that the forest is necessary for survival, believing that peatland forests must be protected
in order to survive. However, this study demonstrates that they continue to require guidance and
assistance with sustainable peatland management that takes into account the socioeconomic functions
of peatlands, strikes a balance between environmental protection and local community development,
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and employs cutting-edge technologies. Finally, the implications of the study are discussed, along with

several recommendations for future research.
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Introduction

It is generally accepted that peatlands are a type
of ecosystem that contributes to biodiversity, climate
regulation, and human well-being [1-4]. With such fulfill
vital role, its management must be a priority, particularly
in Indonesia. This is due to the fact that Indonesia has
the largest tropical landmass with extensive peatlands
[5]. In Indonesia, peatlands can be found in Kalimantan,
Sumatra, and Papua [6-8]. Peatlands have become a source
of livelihood for the people who live near them in terms
of human welfare [9]. However, human activities in
managing land can cause environmental problems [10-13].
Therefore, adequate peatland management is required
to avoid harmful environmental consequences such as
forest and peatland fires, which occur every year [11].

It is reported that peatland mismanagement has
resulted in a drop in environmental quality. According
to data obtained from peatland conversion in Southeast
Asia, a 10 Mha conversion produced between
132-159 million tons of carbon into the air, posing a
health and life threat to the surrounding ecosystem [8,
14-16]. This is due to the enormous amount of carbon in
peatlands [8]. Furthermore, poor management can result
in flood disasters as a result of land subsidence [9, 17].
This type of mishandling has occurred in Indonesia.
Forest and peatland fires occur practically every year.
This management issue has been around for quite some
time. The islands of Sumatra and Kalimantan were
cleared extensively in 1970 with the goal of developing
them [9, 18-19]. Large-scale land clearing was carried
out in Central Kalimantan in 1995, although it was
only stopped a few years later due to environmental
issues.

Therefore, the Indonesian government has
launched a number of attempts to halt community
forest encroachment operations and prevent further
forest and peat land degradation. The government’s
actions were announced by revoking the Peatland
Restoration Agency in a presidential regulation [9, 20-
21]. The agency’s efforts to prevent forest and peatland
destruction had taken an integrated approach that
included hydrological restoration, revegetation using
endemic species, and restoring livelihoods in the
surrounding community [9]. Livelihood rejuvenation
was accomplished by introducing new crops, such as
fish and beekeeping. These attempts, however, have
not been entirely successful [22]. The limitations of
cultivation techniques and local species propagation
have impeded the revegetation endeavor. Meanwhile,
community apathy has delayed efforts to revive
livelihoods because the process takes a long time and
has unclear economic values [9, 23].

In order to overcome these challenges, the Peatland
Restoration Agency must continue to investigate
various cultivating strategies with a rapid propagation
process in order to fulfil the peatland restoration goal
as efficiently as possible [24]. One of these endeavors is
to use agroforestry as an alternate technique of farming
by combining tree planting with other crops. Of course,
this is done with the goal of benefiting the community
in terms of social, economic, and environmental
factors. Tumbang Nusa Village in Central Kalimantan,
Indonesia, is one of the areas where this approach
is being implemented. Agroforestry methods have
enhanced agricultural and forest production [25-
27]. This has something to do with raising people’s
income. Furthermore, this approach has the potential
to increase soil quality. Because of the involvement
in land restoration operations, which initially received
little response, the socioeconomic situations in the
community are interesting to investigate further.
Therefore, this research looked into socioeconomic
values in agricultural operations, such as land
ownership, plant species, farmer’s motivation, economic
value of forests to rural communities, and farmer’s
understanding of peatlands and their management, as
well as perceived wealth.

Material and Methods

This study investigated the perspectives of farmers
in Tumbang Nusa Village, Jabiren Raya Regency,
Central Kalimantan, Indonesia (Fig. 1), with a
qualitative descriptive approach, that is typically used
to evaluate a phenomenon, event, or social condition by
gathering qualitative data and performing descriptive
analysis [28-29]. The research setting was chosen based
on the characteristics of the village’s development and
environmental circumstances, which include peatland
with a vast area that the land can be used as a source
of income for the farmers in this village. In 2015,
a catastrophic fire struck this area, resulting in the
loss of natural trees of considerable economic value.
The community of the area is also a focus for the
Peatland Reforestation Agency program because of
these features.

Participants

The current study enrolled a total of 45 participants,
chosen for interviews using a purposive sampling
technique. They were 49.1 years old on average, with
the majority (69%) having graduated from senior high
school, nine (20%) having completed an undergraduate
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Fig. 1. Research site.

degree, and five (11%) having completed an advanced
diploma. In addition, their ethnic origins were diverse,
with the majority (55%) being Javanese, followed by
Sundanese, Dayak, and Lampung ethnic origins at 22%,
11%, and 11%, respectively. The majority of them (67%)
received no land and forest fire control training, while
the remainder did. We explained the study’s purpose
in detail and assured them that their privacy and
anonymity would be protected. By taking part in the
study, they consented to the use of the collected data.

Data Collection and Data Analysis

This study adopted interviews for data collection. To
get a complete picture of the informants’ perspectives
on peatland management and agroforestry cultivation,
all data were analyzed and interpreted methodically
and meticulously. Thus, the results of the interviews
were divided into several categories, including land
ownership and vegetation types, farmer motivation
in managing peatlands, farmer income from peatland
management, farmer knowledge of peatlands and
their management, and the forest’s significance for the
peatland farmers. To ensure the validity and accuracy
of the information, findings were re-reported and
triangulated to the key participants. The triangulation is
described as an almost mandatory method for verifying
findings [29]. As a result, the informants’ collective
experience with peatland and its conservation would be
concluded at the end.

Results and Discussion
Land Ownership and Vegetation Types

Looking at the land ownership and vegetation types,
the results of the interviews provide some insight into
land ownership and vegetation types. Two types of
land ownership have been identified: 1) land tenure
originating from a 2-hectare transmigration quota
(consisting of a 0.25-hectare yard and a 1.75-hectare

farming land); and 2) land tenure acquired through
a sale process [9]. There are also farmers who do not
have a certificate of ownership or who are just managers
of land owned by others without paying rent. Other
informants, on the other hand, have land certificates as
proof of ownership.

In addition, it was found that Dyera sp., Hevea
brasiliensis, and Shorea belangiran trees are the most
common plants planted by farmers on their land.
Of course, they also plant other short-term crops.
Farmers that use agroforestry initiatives as a solution
to lower yields use this farming system. Meanwhile,
a tiny number of other farmers continue to plant only
one variety of plant. Their land is also planted with
numerous types of plants with varying harvest times.
They do this in order to bridge the gap between harvests
by harvesting crops having a short harvest period.
Monoculture farming is used by other participants.
They have long-term objectives or investments. They do
this because farming is not their primary occupation.
They also do not do frequent land inspections. In other
words, farming generates a sizable portion of their total
income, but it is not their primary occupation [30].

Thus, peatland agriculture has expanded in response
to market demand and local socioeconomic and
institutional capacity, as evidenced by this finding,
which also supports previous findings [31]. Vegetable,
fruit, and perennial crop farming is currently prevalent
in peatland areas [32]. Farmers in Central Kalimantan
choose crop varieties based on a number of factors,
including familiarity with and knowledge of the species,
accessibility to seeds and nurseries, accessibility to
markets, personal importance of the species, availability
and size of local markets for alternative crops, and
harvest frequency [33].

Motivation of Farmers in Managing Peatlands

Regarding participants’ motivation in managing
their peatlands, it was found that each farmer’s motive
for land management is different (Fig. 2). However, it
implies that one of the most powerful motivation is the
desire to earn more money. Farmers who are driven to
raise their income spend more time cultivating and are
more willing to participate in government programs
such as agroforestry [9]. Other motives include
government programs, technical advancements, and
pressure from particular groups, all of which force
farmers to manage peatlands.

The participants under investigation expect
government programs to boost their income. This
expectation is the driving force behind their efforts to
manage peatlands, despite the fact that they are aware
that peatland management necessitates the use of
proper procedures. Furthermore, 17% of them said they
farmed to meet their dietary needs, such as tubers, rice,
and fruits. Farmers with this type of drive are typically
those whose primary occupation is not farming [30],
such as teachers, office employees, and others. They
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Fig. 2. Farmers’ motivation for peatland management.

engage in farming activities for a variety of reasons, such
as a hobby or to fill up their weekends [34]. Another
reason is investment, which is typically a motivator for
those who have a big source of income and do not work
in agriculture as their primary occupation. They do not,
on the whole, manage their land as intensively as farmers
do [35]. Other motives are provided by agricultural
communities with limited resources, such as small plots
of land or those who are simply attempting to engage
in farming activities [36].

Farmers’ Income from Peatland Management

As previously implied, the primary motivation
for farmers to perform their duties is financial gain.
Farming, growing animals (chickens, bees, goats),
fish cultivation, and tree nurseries are all part of their
efforts. The informants’ annual income from these
activities ranged from USD 2,277 to USD 7,286.4. Their
monthly salary ranges from USD 172.52 to USD 607.2.
From the income point of view, their environmental risk
attitudes are strongly influenced by this aspect [37].

This information is a breath of fresh air for the
peatland farmers as they pursue economic development.
This is due to the comparatively high value of income.
According to data from the Central Statistics Agency,
the Indonesian people’s income is divided into four
categories: 1) very high-income group (>USD 241.51
per month); 2) high-income group (USD 172.51-241.51);
3) middle-income group (USD 103.50 to USD 172.51);
and 4) low-income group (less than USD 103.50) [5].
According to these figures, farmers’ average monthly
income falls into the very high-income category [9, 38,
39].

The findings of this study back up previous
research [38] that peatland farmers earn an average
monthly income of USD 308.26, with income coming
from agroforestry land management activities as well
as non-land activities like raising livestock or other
non-agricultural sources. Agriculture, animal husbandry,
and fishing all provide more money, according to this
study. Several informants did not earn money from

the agricultural sector, but they believed that planting
trees would have a long-term economic impact. Dyera sp.,
a swamp tree [40], is the type of tree they mostly plant.
Of course, this tree is ideal for peatland restoration
and the processing of its products such as logs, boards,
plywood, and pulp. Farmers also grow rubber trees on
the same area as these trees, as these trees can yield
sap with a high economic value. As a result, in addition
to being economically beneficial, this tree-planting
strategy can also help to maintain peatland quality. This
is consistent with what is stated in the literature [40],
which indicates that planting this type of tree, along
with rubber trees, results in a Net Present Value (NPV)
of USD 4,816.36, a BCR of 8.68, and an Internal Rate
of Return (IRR) of 29 [9, 39]. This also supports the
previous finding [39] that growing Dyer Sp. and rubber
tree in agroforestry can provide an NPV of USD 638.10,
a BCR of 5.35, and an IRR of 24.1 [31]. These data
are further corroborated by informants’ assertions that
planting these two types of trees will result in long-term
savings, since they will no longer need to tap rubber
sap for everyday needs. Even if the tree planting density
is increased, their revenue will grow as well. Typically,
more senior farmers with a higher level of knowledge
perform this planting compaction. Thus, increases in
household, district, provincial, and national incomes
can be attributed in large part to the shift to agricultural
production on peatlands [31].

Farmers’ Knowledge of Peatland Agriculture

Regarding farmers’ knowledge of peatlands and
their management, the findings of interviews indicate
that ethnicity of farmers influences their knowledge
of agriculture. The transmigrants from the Java
island (Javanese and Sundanese) typically required a
lengthy time of adaptation before they were capable of
managing peatlands effectively. Typically, they managed
their land based on their experience and failures.
Indeed, it took them years to master agricultural
peatland management techniques. Additionally, they
discovered the management strategy by accident,
where they increased the quality of the soil by burning
peat and weeds. However, because this technique has
a high danger of igniting forest fires, it is no longer
employed [9]. This demonstrates their commitment
to preventing peatland fires, despite the fact that it
reduces rice and other crop yields. Currently, enhancing
the quality of peat soil is primarily accomplished
through the use of manure and inorganic fertilizers.
The indigenous Dayak people of Kalimantan do not
manage land for agricultural purposes. Typically, they
rely on peat soil for fishing operations as a means of
subsistence. They have, however, begun to channel
this inclination towards agricultural pursuits as they
recognize the economic benefits of land management
through farming. In other words, this is consistent with
previous research that found that when peat is drained
and fertilized, it can support the growth of almost all
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kinds of crops, including vegetable and plantation crops
[32], supporting the livelihoods of local people and
contributing to the national economy [31].

Therefore, farmers’ lack of knowledge about
peatland conservation means that they do not realize
that deforestation reduces the peat soil surface. Peatland
decomposition can occur as a result of deforestation,
as well as land subsidence [38-40]. Because there is
still a lot of abandoned land, the peatland is prone to
flames. The farmer community was keen to avoid
fires when clearing land, so they agreed to participate
in a government-sponsored program including forest
replanting combined with agriculture. Because
fires are now uncommon, this effort is considered a
success. Agricultural operations, however, continue to
produce soil subsidence of 0.41-3.21 cm per year when
an agroforestry system is used [19, 24, 44].
Furthermore, by preventing peatlands from being
burned, agricultural productivity, such as rice, has
been lowered. As a result, the government should shift
its focus away from agroforestry and toward other
enterprises such as beekeeping, goat farming, and fish
farming. Adaptive intercropping farming can be used
in locations with low soil surface. Meanwhile, to avoid
community losses due to peatland fire prevention, the
government should begin developing technology-based
land management without burning [45].

Although there are still some bad situations that need
to be assessed, land restoration operations such as tree
planting have yielded positive effects. The Belangiran
tree  (Shorea Belangiran) has been successfully
planted in the territory belonging to the Research and
Development Agency for Forests and the Sebangau
National Park. Farmers who participate in agroforestry
have a strong understanding of nursery procedures, land
management, and agriculture. As a result, in addition to
planting tree seeds they grow on the land, they also sell
the seeds to other farmers. Under these circumstances,
it is believed that information is exchanged amongst
farmers as well as from the government to farmers.
Several research that have built socioecological
models have found that there is a two-way exchange of
information about conservation initiatives between one
area and another [46].

The Forest’s Value to Peatland Farmers

All findings regarding the forest’s value to peatland
farmers point to the same explanation: the forest
is extremely vital to their life. There is, however,
a distinction in these values between farmers from
beyond the island of Kalimantan (transmigrants)
and farmers from Kalimantan (the Dayak people).
Peatlands are fully focused on farming activities with
an agroforestry system for transmigrant farmers.
Meanwhile, peatlands are viewed as a source of protein
by farmers on the island of Kalimantan, particularly
the Dayak people, who make money from the fisheries
sector, where they have carried out this activity to meet

their daily needs since the beginning [47]. The forest
also provides sustenance for their animals, such as
the wyah-uyah shrub (stenomurus secundiflorus). All
informants explained that they also make use of land
around their houses by planting it with rubber trees.

All of the informants in the agricultural program
with agroforestry stated that the trees planted provide
positive environmental benefits such as beauty,
tranquility, shade, fresh air due to improved oxygen
sources, and coolness. It is also possible to say that
they have derived the benefits beginning beneath
(tubers), above ground (chilies, veggies, and other
crops), and above the trees (fruits). As a result, the
entire farmer community believes that forest and its
environment must be conserved because they provide
them with food and shelter. This finding supports
what was previously found that in addition to their
environmental importance, tropical peatlands are now
being recognized for their growing social and economic
value as well. In terms of environmental benefits, the
ability to store large amounts of carbon is by far their
most important one [31]. It is estimated that peatlands
hold approximately 5% of all terrestrial carbon on the
planet [48].

Conclusions

Based on the findings and discussion above, it
is evident that successful peatland cultivation and
management have benefited the farmer community.
The peatland farmers hold two types of land tenure:
those derived from a 2-hectare transmigration quota and
those acquired through a sale process. They grow both
short- and long-term plants, with almost all of them
motivated by a desire to increase income from peatland
cultivation and management. They can earn between
USD 2,277 and USD 7,286.4 per year from peatland
management and other sources of income, such as
raising livestock (goats, chickens, fish, and trees), fish
farming, and tree nurseries. Although farmers from Java
and indigenous people manage peatlands differently,
they share a common goal: to prevent peatland fires so
that they can continue to reap the economic benefits of
land management through farming. Finally, the forest is
critical to their life.

This study also has significant implications. Despite
the numerous difficulties and problems, especially with
regard to the responsible management of peatland, it
does provide a variety of socioeconomic functions
that may be beneficial to nearby communities [31,
49]. Peatland has both market and non-market values,
but there are also trade-offs between environmental
and development goals. Therefore, the findings of this
research can be used by the government to consider
the issue of peatland’s socioeconomic functions and
balance the needs of environmental protection and local
community development [31]. For example, adopting
well-designed agri-environment schemes, if necessary,
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is also a viable option [50-51]. Governments and
policymakers can promote the agroforestry program
while also developing agricultural and horticulture
techniques that yield faster results. Using technology
is, of course, the better option [45-47]. Furthermore,
the government’s agroforestry efforts can broaden the
plant variety available. Because it is linked to lower
agricultural yields on peatlands without burning, the
government can start offering alternatives like an
agroforestry system based on short-term intercropping
farming. Finally, the government has the ability to
establish mentoring programs and provide technical
assistance to the farmer community [55-58].

However, this study has certain limitations. While
this study was able to provide a fairly comprehensive
understanding of the topic at hand, it requires additional
research with a larger sample size to obtain more
reliable findings. Additionally, future researchers should
employ quantitative or mixed-methods research designs.
Finally, conducting similar research in different parts
of Indonesia and of the world will yield more reliable
findings and conclusions.

Acknowledgments

The authors express their gratitude to the University
of Palangka Raya for supporting this research and to all
other parties who contributed to this research.

Conflict of Interest

The authors declare that they have no conflict of
interest.

References

1. ERWIN K.L. Wetlands and global climate change: the
role of wetland restoration in a changing world. Wetlands
Ecology and Management, 17 (1), 71, 2009.

2. PEDERSEN E., WEISNER S.E.B., JOHANSSON M.
Wetland areas’ direct contributions to residents’ well-being
entitle them to high cultural ecosystem values. Science of
the Total Environment, 646, 1315, 2019.

3. COOK D., MALINAUSKAITE L., DAVIDHSDOTTIR
B., OGMUNDARDOTTIR H., ROMAN J. Reflections
on the ecosystem services of whales and valuing their
contribution to human well-being. Ocean & Coastal
Management, 186, 105100, 2020.

4. HAINES-YOUNG R., POTSCHIN M. The links between
biodiversity, ecosystem services and human well-being.
Ecosystem Ecology: a new synthesis, 1, 110, 2010.

5. UDA S.K., SCHOUTEN G., HEIN L. The institutional fit
of peatland governance in Indonesia. Land use policy, 99,
103300, 2020.

6. PURNOMO E.P, RAMDANI R., AGUSTIYARA,
TOMARO Q.PV., SAMIDJO G.S. Land ownership
transformation before and after forest fires in Indonesian
palm oil plantation areas. Journal of Land Use Science, 14
(1), 37, 2019.

20.

21.

. MARTINEZ-VEGA J.,

IMMIRZI C.P., MALTBY E., CLYMO R.S. The global
status of peatlands and their role in carbon cycling. United
Kingdom: Friends of the Earth. Available online: https://
www.osti.gov/etdeweb/biblio/6244716 (accessed 30 04
2022).

PAGE S.E., RIELEY J.0., BANKS C.J. Global and
regional importance of the tropical peatland carbon pool.
Global Change Biology, 17 (2), 798, 2011.

ELIA A., JAYA A., ANTANG E.U, OCTORA M.,
INDRAJAYA K., D.S. Socio-economic study of
conservation and rehabilitation of tropical peatland with
agroforestry systems in Central Kalimantan, Indonesia”.
Research Square, 2021.

. [ZAKOVICOVA Z., SPULEROVA J., PETROVIC F.

Integrated approach to sustainable land use management.
Environments, 5 (3), 37, 2018.

DIAZ A, NAVA M,
GALLARDO M., ECHAVARRIA P. Assessing land use-
cover changes and modelling change scenarios in two
mountain Spanish national parks. Environments, 4 (4), 79,
2017.

.ZHU Z., LI B., ZHAO Y., ZHAO Z., CHEN L. Socio-

economic impact mechanism of ecosystem services value,
a PCA-GWR approach. Polish Journal of Environmental
Studies, 30 (1), 977, 2020.

. SOLAR J., JANIGA M., MARKULJAKOVA K. The

socioeconomic and environmental effects of sustainable
development in the Eastern Carpathians, and protecting its
environment. Polish Journal of Environmental Studies, 25
(1), 291, 2016.

. MARLIER M. E., DEFRIES R.S., VOULGARAKIS A.,

KINNEY P.L., RANDERSON JT.,, SHINDELL D.T.,
CHEN Y., FALUVEGI G. El Nifio and health risks from
landscape fire emissions in southeast Asia. Nature Climate
Change, 3 (2), 131, 2013.

. MIETTINEN 1J., SHI C., LIEW S.C. Fire distribution

in peninsular Malaysia, Sumatra and Borneo in 2015
with special emphasis on peatland fires. Environmental
Management, 60 (4), 747, 2017.

. UDA S.K., HEIN L., ATMOKO D. Assessing the health

impacts of peatland fires: a case study for Central
Kalimantan, Indonesia. Environmental Science and
Pollution Research, 26 (30), 31315, 2019.

. WIDYATI E. Kajian optimasi pengelolaan lahan gambut

dan isu perubahan iklim. Tekno Hutan Tanaman, 4 (2), 57,
2011.

. PAGE S., HOSCILO A., LANGNER A., TANSEY K.,

SIEGERT F., LIMIN S., RIELEY J. Tropical peatland
fires in Southeast Asia. In Tropical Fire Ecology. Berlin,
Heidelberg: Springer Berlin Heidelberg, 263, 20009.

. EVANS C.D., WILLIAMSON JM., KACARIBU F,

IRAWAN D., SUARDIWERIANTO Y., HIDAYAT M.F,,
LAUREN A., PAGE S.E. Rates and spatial variability of
peat subsidence in Acacia plantation and forest landscapes
in Sumatra, Indonesia. Geoderma, 338, 410, 2019.
PURNOMO E.P., RAHMASARI FEV.,, TRISNAWATI
D.W., AGUSTIYARA, ERVIANA R. Observed Data of
Forest Fire Hotspots effects on Respiratory Disorder by
Arc-GIS in Riau Province, Indonesia. IOP Conference
Series: Earth and Environmental Science, 717 (1), 012036,
2021.

AGUSTIYARA, PURNOMO E.P, RAMDANI R.
Using Artificial Intelligence Technique in Estimating
Fire Hotspots of Forest Fires. IOP Conference Series:
Earth and Environmental Science, 717 (1), 012019,
2021.



The Socioeconomic Conditions of Tropical Peat...

4609

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

MISHRA S., PAGE S.E., COBB A.R., LEE JS.H.,
JOVANI-SANCHO A.J,, SIOGERSTEN S., JAYA A,
ASWANDI A., WARDLE D.A. Degradation of Southeast
Asian tropical peatlands and integrated strategies for their
better management and restoration. Journal of Applied
Ecology, 58 (7), 1370, 2021.

PURNOMO E.P., AGUSTIYARA A., RAMDANI R.,
TRISNAWATI D.W., ANAND PB., FATHANI A. T.
Developing the Assessment and Indicators for Local
Institutions in Dealing with Forest Fire Dilemmas. Forests,
12 (6), 704, 2021.

SHERWOOD J.H., KETTRIDGE N., THOMPSON D.K.,
MORRIS P.J., SILINS U., WADDINGTON J.M. Effect of
drainage and wildfire on peat hydrophysical properties.
Hydrological Processes, 27 (13), 1866, 2013.

KHOLIFAH UN. WULANDARI C. SANTOSO
T., KASKOYO H. Kontribusi Agroforestri Terhadap
Pendapatan Petani di Kelurahan Sumber Agung
Kecamatan Kemiling Kota Bandar Lampung. Jurnal Sylva
Lestari, 5 (3), 39, 2017.

BARNES H.G. Energy in developing countries., Energy
and Technology in Developing Countries, USA, 1990.
YUWARIAH Y. Potensi Agroforestri untuk Meningkatkan
Pendapatan, Kemandirian Bangsa dan Perbaikan
Lingkungan. In Seminar Nasional Agroforestry, Bandung,
Indonesia, 2015.

SUGIYONO. Metode Penelitian Pendidikan Pendekatan
Kuantitatif, Kualitatif, dan R & D. Bandung: Alfabeta,
2013.

MILES M.B., HUBERMAN A.M. SALDANA 1.
Qualitative Data Analysis: A Methods Sourcebook (3%
ed.). New York: SAGE Publications Inc., 2014.

RIGGJ., SALAMANCA A., PHONGSIRI M., SRIPUN M.
More farmers, less farming? Understanding the truncated
agrarian transition in Thailand. World Development, 107,
327, 2018.

GUNAWAN H. Indonesian peatland functions: Initiated
peatland restoration and responsible management of
peatland for the benefit of local community, case study in
riau and west kalimantan provinces. In Asia in Transition
(7, 117). Singapore: Springer, 2018.

AGUS F., WAHYUNTO, DARIAH A., RUNTUNUWU
E., SUSANTI E., SUPRIATNA W. Emission reduction
options for peatlands in the Kubu Raya and Pontianak
districts, West Kalimantan, Indonesia. Journal of Oil Palm
Research, 24 (August), 1378, 2012.

VAN BEUKERING P, SCHAAFSMA M., DAVIES
0., OSKOLOKAITE I. The economic value of peatland
resources within the Central Kalimantan Peatland
Project in Indonesia: perceptions of local communities,
2008.

THOMPSON C.D. Layers of loss: Migrants, Small
Farmers, and Agribusiness. In The Human Cost of Food.
University of Texas Press, 55, 2021.

ZAEHRINGER J.G,, WAMBUGU G., KITEME B,
ECKERT S. How do large-scale agricultural investments
affect land use and the environment on the western slopes
of Mount Kenya? Empirical evidence based on small-
scale farmers’ perceptions and remote sensing. Journal of
environmental management, 213, 79, 2018.

KC B., RACE D. Outmigration and land-use change: A
case study from the middle hills of Nepal. Land, 9 (1), 2,
2019.

ISLAM M.D. IL, RAHMAN A., SARKER M.N.L,
SARKER M.S., JIANCHAO L. Factors Influencing Rice
Farmers’ Risk Attitudes and Perceptions in Bangladesh

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

amid Environmental and Climatic Issues. Polish Journal of
Environmental Studies, 30 (1), 177, 2020.

SURATI S., IRAWANTI S., HIDAYAT D.C., HANDOYO
H., ARIAWAN K., KURNIAWAN A.S., MULYADIN
R.M. Analysis of livelihoods in peat land: The case of
Tanjung Jabung Barat regency. Jurnal Penelitian Sosial dan
Ekonomi Kehutanan, 16 (2), 81, 2019.

BUDININGSIH K., EFFENDI R. Analisis kelayakan
finansial hutan tanaman jelutung (Dyera polyphylla) di
Kalimantan Tengah. Jurnal Penelitian Hutan Tanaman, 10
(1), 17, 2013.

HARUN M.K. Agroforestri Berbasis Jelutung Rawa;
Solusi Sosial, Ekonomi dan Lingkungan Pengelolaan
Lahan Gambut. Bogor: Forda Press, 2014.

RIBEIRO K., PACHECO F.S., FERREIRA JW. DE
SOUSA-NETO E.R., HASTIE A. FILHO G.CK.,
ALVALA PC., FORTI M.C., OMETTO JP. Tropical
peatlands and their contribution to the global carbon cycle
and climate change. Global change biology, 27 (3), 489,
2021.

SINCLAIR A.L., GRAHAM L.L.B., PUTRA E.I,
SAHARJO B.H., APPLEGATE G., GROVER S.P,
COCHRANE M.A. Effects of distance from canal and
degradation history on peat bulk density in a degraded
tropical peatland. Science of the Total Environment, 699,
134199, 2020.

KONONEN M., JAUHIAINEN J, STRAKOVA P,
HEINONSALO J., LAIHO R., KUSIN K., LIMIN S.,
VASANDER H. Deforested and drained tropical peatland
sites show poorer peat substrate quality and lower
microbial biomass and activity than unmanaged swamp
forest. Soil Biology and Biochemistry, 123, 229, 2018.
EVANS C.D., CALLAGHAN N., JAYA A., GRINHAM A.,
SJOGERSTEN S., PAGE S.E., HARRISON M. E., KUSIN
K., KHO L.K., LEDGER M., EVERS S., MITCHELL
Z., WILLIAMSON J., RADBOURNE A. D., JOVANI-
SANCHO A.J. A novel low-cost, high-resolution camera
system for measuring peat subsidence and water table
dynamics. Frontiers in Environmental Science, 9, 2021.
JAYA A., S. LAUTT, B., U. ANTANG E., SIBOT S.,
DOHONG,S., SURAWIJAYA P., DOHONG S. Effects of
zero burning waste on the quality of liquid fertilizer and
vermicompost. International Journal of Agricultural and
Biological Engineering, 13 (4), 159, 2020.

SHIRVANI DASTGERDI A., SARGOLINI M.,
PIERANTONI I. Climate Change Challenges to Existing
Cultural Heritage Policy. Sustainability, 11 (19), 5227,
2019.

YUPTRIANI S.P, RIZAL M., PRASETYO A., FAHLIFI
R., SITUMORANG J.,, RAHMADINI D., SIAHAAN
E.R., SUMANTRI D.P., SINAMBELA M., APRILYANI
R., RINDHIANTO A.F., TRIANTO K.A., SETTAWAN
W.,  ANGGRIENI D., RAHAYUNINGSIH S.E.A.
Pengelolaan sumberdaya perikanan rawa gambut untuk
meningkatkan perekonomian masyarakat Desa Tanjung
Taruna Kabupaten Pulang Pisau. Unri Conference Series:
Community Engagement, 2, 372, 2020.

RIELEY J.,, PAGE S., JAUHIAINEN J. (EDS.). Wise
use of tropical peatlands: focus on Southeast Asia. In
Synthesis of results and conclusions of the UK Darwin
Initiative and the EU INCO EUTROP, STRAPEAT AND
RESTORPEAT Partnerships together with proposals for
implementing wise use of tropical peatlands. Wageningen:
Alterra. Available online: http:/www.alterra-research.nl/
pls/portal30/docs/FOLDER/RESTORPEAT/download/
wug.pdf (accessed on 30 04 2022).



4610

Elia A., Yulianti N.

49.

50.

51,

52.

53.

SURAHMAN A., SONI P, SHIVAKOTI G.P. Are
peatland farming systems sustainable? Case study on
assessing existing farming systems in the peatland of
Central Kalimantan, Indonesia. Journal of Integrative
Environmental Sciences, 15 (1), 1, 2018.

BONN A., REED M.S.,, EVANS C.D., JOOSTEN H.,
BAIN C., FARMER J., EMMER 1., COUWENBERG
J., MOXEY A., ARTZ R., TANNEBERGER F., VON
UNGER M., SMYTH M., BIRNIE D. Investing in nature:
Developing ecosystem service markets for peatland
restoration. Ecosystem Services, 9, 54, 2014.

REED M.S., MOXEY A., PRAGER K., HANLEY
N., SKATES J.,, BONN A., EVANS C.D.,, GLENK K.,
THOMSON K. Improving the link between payments and
the provision of ecosystem services in agri-environment
schemes. Ecosystem Services, 9, 44, 2014.

THAR S.P, RAMILAN T.,, FARQUHARSON R.J,
PANG A., CHEN D. An empirical analysis of the use
of agricultural mobile applications among smallholder
farmers in Myanmar. The Electronic Journal of
Information Systems in Developing Countries, 87 (2),
2021.

REZAEI R., SAFA L. GANJKHANLOO M.M.
Understanding farmers’ ecological conservation behavior
regarding the use of integrated pest management-an
application of the technology acceptance model. Global
Ecology and Conservation, 22, ¢00941, 2020.

54.

55.

56.

57.

58.

BOLFE E.L. JORGE L.A. DE C., SANCHES 1D,
LUCHIARI JUNIOR A., DA COSTA C.C., VICTORIA
D. DE C., INAMASU R.Y., GREGO C.R., FERREIRA
V.R., RAMIREZ A.R. Precision and digital agriculture:
Adoption of technologies and perception of Brazilian
farmers. Agriculture, 10 (12), 653, 2020.

VAN LOON J, WOLTERING L. KRUPNIK T.J,
BAUDRON F., BOA M. GOVAERTS B. Scaling
agricultural mechanization services in smallholder
farming systems: Case studies from sub-Saharan Africa,
South Asia, and Latin America. Agricultural systems, 180,
102792, 2020.

DAVIS K., GAMMELGAARD J., PREISSING J.,
GILBERT R., NGWENYA H. Investing in farmers:
Agriculture human capital investment strategies. Food &
Agriculture Org, 2021.

COLLINS R., JOHNSON D., CRILLY D., RICKARD A.,
NEAL L., MORSE A., WALKER M., LEAR R., DEASY
C., PALING N., ANDERTON S., RYDER C., BIDE
P, HOLT A. Collaborative water management across
England - an overview of the catchment based approach.
Environmental Science & Policy, 112, 117, 2020.
VALLIANT J.C.D., RUHF K.Z., GIBSON K.D., BROOKS
JR., FARMER J.R. Fostering farm transfers from farm
owners to unrelated, new farmers: A qualitative assessment
of farm link services. Land Use Policy, 86, 438, 2019.



