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SUMMARY

In recent years, widespread peatland degradation has occurred in Indonesia as a result of both natural events
and human activities. Although there is a strong push for restoration from national and international
stakeholders, at the local level, farmers and communities are still widely managing peatlands with
unsustainable practices including their conversion into agricultural land. To understand the causes of such a
challenging situation, we carried out a survey to investigate the drivers of local livelihoods in the typical
peatland village community of Kayu Labu in South Sumatra Province. Our findings showed that while the
unsustainable practices adopted do not align with either the long-term interests of this community or the wider
public interest, they do align with the best socioeconomic interests of the farmers. A preliminary examination
of the livelihood options chosen illustrates the strong contrast between public and private interests. In
particular, in local communities like Kayu Labu, the profit margins for oil palm and rubber are higher than
those for sustainable alternatives. We conclude that, to address the problem of peatland degradation and to
design successful and sustainable peatland restoration initiatives, decision-makers need to understand the local
socioeconomic situation, people’s livelihoods, and their expectations. A key option is to increase the roles and
responsibilities of local communities in determining the rules that relate to land management. Only then are

regulatory and policy interventions likely to improve peatland conservation and restoration outcomes.
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INTRODUCTION

As the fourth most populous country in the world
(World Bank 2020), Indonesia has a pressing need
for food security. Extensive areas of peatland
(Figure 1) are perceived by government as having
capability to support this requirement. However,
pertinent properties of peatland soils differ from
those of other (mineral) soils and not all peatland can
be used for agricultural crops (Nursyamsi et al.
2016). Although utilising peatlands for rice farming,
oil palm and rubber plantations has been shown to
improve the livelihoods and welfare of some rural
communities (Surahman et al. 2017), at the same
time oil palm plantations have negatively affected the
subsistence-based livelihoods of village communities
in remote areas with high forest cover (Santika et al.
2019). Uncontrolled development within this
ecosystem has also resulted in negative outcomes for
biodiversity, including threatened extinctions linked
to loss of habitat for endangered species (Rydin &
Jeglum 2015).

The conversion of peatland from natural forest to
other land uses generally requires the construction of

drainage canals that promote surface and subsurface
runoff and reduced soil water holding capacity
(Holden et al. 2006, Hooijer et al. 2012, Ritzema et
al. 2014), along with drying of the soil leading to its
oxidation, consolidation and shrinkage that results in
subsidence and carbon emissions (Parish et al. 2008,
Hooijer et al. 2012, Schrier-Uijl et al. 2013). Drained
and degraded peatland is also prone to increased
flooding and fire (Dohong et al. 2017).

One of the mandates of the Peatland Restoration
Agency (Badan Restorasi Gambut; BRG),
established by the Indonesian Government in 2016,
was to revitalise the livelihoods of people living in
communities that are dependent on peatland (Ward et
al. 2021). The BRG (BRGM from 2021) came with a
commitment to restore >2 Mha of degraded peatland
by the end of 2020, an ambitious target (Ward et al.
2021) that remains largely un-met owing to
complexity of the problem, lack of knowledge about
the rewetting process, and disagreements amongst
stakeholders with differing needs and goals (Fleming
et al. 2021). At community level there is general
agreement about the need to protect forested peatland
and restore degraded areas by rewetting, but
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awareness about the likely extent of change in
livelihoods that this will require is lacking (Fleming
et al. 2021). Consequently, a major challenge faced
by the Indonesian government and its international
supporters in their efforts to restore peatlands is the
provision of sustainable alternative livelihood
options for local people. This raises the question of
whether it is possible to sustain and improve
community livelihoods whilst restoring and
protecting peatlands (Sakuntaladewi et al. 2022).

To address this question in general, our project
team undertook extensive surveys and interviews of
local residents, local government authorities and
businesses in the peatland-dependent village of Kayu
Labu in South Sumatra Province. One previous
analysis of our data investigated how the
development of degraded peatland areas could help
to support food self-sufficiency and thus improve the
food security of local communities (Winarno et al.
2022); while another aimed to understand the
challenges limiting peatland restoration efforts by
studying local livelihoods, and concluded that
“...capacity  building, communication  and
knowledge enhancement, and partnerships are
needed for the success of land use-based peatland
restoration in Kayu Labu” (Lestari et al. 2021). The
further analysis reported here assesses the causes of
those challenges in terms of reasons for the local
community to avoid pursuing peatland restoration.
The objectives of this study are to:

a) consider the main livelihood options that are
currently available to the residents of Kayu Labu
in terms of their advantages and disadvantages for
local people;
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b) understand the rationale behind the behaviours of
local people that result in them continuing to seek
livelihood support through unsustainable practices
(Thornton et al. 2020, Widyatmanti et al. 2022);

C) suggest alternative strategies for encouraging the
sustainable use of peatland that take into account
the socioeconomic and physical factors affecting
the local community; and

d) consider the policy implications and directions for
future research required to promote the adoption of
sustainable peatland management practices.

METHODS

Study area

Kayu Labu is one of seven villages located in the
Pedamaran Timur sub-district of the Ogan Komering
Ilir Regency in South Sumatra. The village extends
to approximately 171 km? and comprises five hamlets
housing people of three origins, namely: Pedamaran,
eastern Pedamaran (orang Ogan), and Javanese
through  transmigration.  Villagers  originally
supported themselves by fishing and rubber tapping,
and when natural resources became depleted through
over-exploitation of the peatland forest and
accidental fires, they increasingly cultivated rubber.
Migrants from Java and the neighbouring province of
Lampung have been attracted to Kayu Labu by
logging activities in the 1980s, the establishment of
oil palm plantations in the early 1990s, and
opportunities to purchase land from local residents
since 2004 (Winarno et al. 2022; see later). The
population of Kayu Labu is currently 2,931 (BPS
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Figure 1. The extent of Indonesian peatlands in 2012 (dark blue shading). The map was developed using a
tool and data available from Global Forest Watch (Grantham et al. 2020).
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Kabupaten Ogan Komering Ilir 2021). All residents
are, or aspire to be, landowners. Newcomers live rent
free on other people’s land until they can accumulate
sufficient savings to purchase their own land.

The topography generally consists of lowland and
slightly hilly terrain that drains into rivers and
swamps. The main wild plant species are paperbark
gelam (Melaleuca cajuputi subsp. cumingiana),
mangrove apple (Sonneratia caseolaris) and the
grass purun (Lepironia articulata) (BRG 2019).
Purun is a wetland plant species that grows naturally
in acidic, inundated areas (Junaidah et al. 2020).

There are two broad land types, namely dry land
and swamp (mostly peatland) (Figure 2), and four
predominant soil types (white clay, red clay, sandy,
humus and peat). Clay soils generally occur on
riverbanks and are used to grow rice, vegetables and
fruit. Sandy soils are associated with housing and
plantations of oil palm, rubber, coconut and fruit.
Peat soils of shallow (0.5 m) to moderate (2.0 m)
depth occupy the largest area (6070 % of total) and
are mostly planted with oil palm, the remainder being
unmanaged. The peatland areas are inundated during
the rainy season and vulnerable to fires during the dry
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season (BRG 2019), which usually result from
intentional and unintentional human actions.
Peatlands in Indonesia are generally owned by the
state or publicly held according to the Basic Agrarian
Law of 1960. This means that the state has legal
authority over management and use of this land, and
may allocate it to private companies or individuals
for commercial uses such as oil palm plantation and
other types of agricultural production. Land
allocations are typically made through government
licensing processes and are subject to regulations and
environmental assessments. Two palm oil companies
operate under concession permits in Kayu Labu.

Their corporate social responsibility (CSR)
contributions to  the community include
infrastructure,  educational  programmes  and

establishment of a community fire brigade.

In 2004 the national Ministry of Forestry accepted
a proposal from local stakeholders (including a palm
oil company) to release peatland within the village
boundary from the state forest. Local families
subsequently  (re)claimed ownership of areas
previously used by their ancestors with authorisation
by letter from the Village Head, but the possibility
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Figure 2. Indicative map of Kayu Labu.
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of certification by the National Agrarian Agency
must await the establishment of effective lines of
communication between different Ministries of the
national government (Winarno et al. 2022).

As a community that is highly dependent on
peatland, Kayu Labu is one of the ‘peat care villages’
(desa peduli gambut) selected by BRG to participate
in their ‘3Rs’ (Rewetting, Revegetation,
Revitalisation) programme. There have been two
canal blocking projects, funded by BRG through the
provincial government’s Environment and Land
Agency. Both included training and field schools for
farmers, aiming to improve the community’s
knowledge and networks around sustainable peatland
management. In 2019, 36 canal blocks were built and
a one-year livelihood programme focusing on cattle
production was conducted. This was followed in
2022 by a second one-year programme involving the
construction of 16 additional canal blocks and
livelihood training on water buffalo husbandry
(DLHDP 2022).

Data collection and analysis

To create a profile of the residents of Kayu Labu, and
to understand their livelihood options and how they
utilise peatlands, data were collected between March
and November 2021 using the following methods:

¢ In-depth interviews with 18 key informants (local
farmers and other residents) who are familiar with
the local situation and whose livelihoods depend
on the peatland. Key informants were chosen
purposively based on initial advice from the
Village Head followed by snowball sampling
using information received from village elders
and previous respondents. Interviewers used
open-ended and multiple-choice questions (see
Appendix).

e Direct observation of the social conditions, public
facilities and interactions within the community.
The first in-depth interviews took place during a
ten-day visit by project staff in March, after which
a research assistant continued to live in the village
observing its everyday life and conducting further
interviews.

e Three Focus Group Discussions (FGDs) with
community representatives, conducted at village
and hamlet levels in October 2021. These were
facilitated by the authors and involved a total of
22 (5-12 per FGD) participants of both genders
including government employees; community,
religious and traditional leaders; and young
people (aged 18-30 years). FGD participants were
chosen, in consultation with village authorities, as
established (>5 years) residents with typical
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employment, familiar with the village dynamic,
and willing to participate actively in FGD
proceedings with anonymity in reporting assured.
The topics discussed included historical and
current settlement around the peatland as well as
peatland uses, fires and floods.

e Literature review to obtain additional data
regarding conditions in Kayu Labu. Sources
included the government’s medium-term
development plan and population data for the
village and other literature identified by searching
databases such as Scopus and Google Scholar
(search terms, e.g., ‘tropical peatland restoration’,
‘Indonesia’, ‘Sumatra’, ‘livelihood’).

The data were analysed using qualitative and
descriptive methods.

RESULTS

The current livelihood options: costs and benefits

Oil palm
Oil palm (OP) is the most popular agricultural
commodity and the main source of livelihood for
most villagers who own their own land. Several OP
companies operating under concession permits run a
‘plasma system’ to support community outgrowers
(Rahman 2016), and cooperation in OP development
between companies and the transmigrant population
also contributes to the success of OP plantations.
Moreover, the infrastructure for OP production is
already established in the sub-district and the Village
Unit Cooperative (Koperasi Unit Desa, KUD)
supports OP plantations locally. The KUD was
established in 2002 by villagers who already owned
OP plantations with help from agriculture extension
officers at sub-district or village level, and plays an
important role in the establishment and maintenance
of plantations as well as in harvesting and marketing
of the product. Thus, the KUD increases the chance
of a successful outcome for the farmer and improves
the bargaining power of OP farmers in the market.
OP has a high entry cost compared to rubber,
vegetables or horticultural crops, so plantations are
usually established by communities like Kayu Labu
that have regular incomes from a range of different
sources. The high entry cost is related to: (1) the
requirement for large areas of land (minimum 2.4 ha)
to justify the investment; (2) the need for canal
construction to drain water from the peatland; (3) the
cost of oil palm seedlings, typically more than IDR
50,000 (in local currency: Indonesian rupiah) or
US$ 4 per stem for one-year-old seedlings; (4) the
cost of fertilising and maintenance for the first 3.5-4
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years before the plantation starts to return an income;
and (5) the need for road access to facilitate the
transportation of harvested oil palm bunches, which
must be processed 1-2 days after harvesting. The
high economic value, well-known cultivation system,
easy marketing, support from OP companies, and
suitability for marginal land such as peatland make
oil palm the clear favourite amongst crop choices in
the village. In June 2021, the payment received per
kilogram of harvested fruit was IDR 1,800-2,000
(US$ 0.12-0.14).

Rubber

Rubber is the second most important livelihood
option. Daily tapping of the plants is carried out by
landowners or by hired labour through a production
sharing system (Lestari et al. 2021). Once a week, the
rubber is sold to buyers located in the village or
transported and sold elsewhere; the option taken
depends on price and weather conditions. In the rainy
season, when roads are impassable, urgent needs for
cash flow make selling at lower prices to buyers in
the village the more usual practice.

Rubber was initially cultivated on mineral land by
the local community and has been an important
commodity crop in Kayu Labu for many (> 40) years.
Transmigrants have also been attracted to rubber
cultivation because it is affordable and relatively easy
to learn, the latex can be stored for up to six months,
and there are established markets. Community rubber
plantations have become characteristic of lowland
rural areas and have proved successful in enhancing
the welfare of local people in Kayu Labu, in part
because the rubber market functions well at village
and district levels. The price of rubber is volatile and
can fall to a level at which it is not worth tapping, but
the higher prices of the last 2—-3 years have motivated
the community to expand their rubber plantations.
Using traditional methods, tapping can commence
about six years after planting. The important
considerations in choosing land for rubber
plantations are access to market, production cost and
ease of transportation. In June 2021, latex could be
sold at IDR 9,000-9,500 kg* (US$ 0.61-0.64 kg™).

Vegetables

The vegetable crops grown by the community are
eggplant (Solanum melongena), chilli (Capsicum
annuum), long bean (Vigna unguiculata ssp.
sesquipedalis), kale (Ipomoea aquatica), spinach
(Amaranthus tricolor), Chinese okra (Luffa
acutangula), cucumber (Cucumis sativus) and
chayote (Sechium edule). For easy maintenance,
vegetables are grown on small areas, typically about
0.25 ha, as they are quite labour intensive and it can
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be difficult to sell the products. Some farmers grow
vegetables amongst young OP trees on their own
land, or on other people's land at no cost as the
landowner’s OP benefits indirectly from the fertiliser
applied to the vegetable crops.

The growing season for vegetables is relatively
short, with harvesting typically after 1-3 months. The
domestic market includes neighbouring villages,
subject to good transportation and access. For
transmigrant households, vegetables are an important
source of cash income to help provide the financial
capital for another agricultural activity such as
buying land to grow OP or rubber. The challenges of
cultivating vegetables include: (1) price fluctuations
(the best prices can usually be secured during the dry
season because of limited supply); (2) vulnerability
to pests and diseases; (3) short shelf life; and
(4) limited markets.

Oranges

The land used for orange cultivation was formerly
used for growing vegetables or has just been cleared
of shrubs. Trees can be planted in mineral or shallow
(<50 cm) peat soil and the first fruit harvested three
years later. Key benefits of cultivating oranges are:
(1) relatively easy to learn; (2) fruit harvested in a
short time; (3) easy access to markets - fruits keep
well at ambient temperature and can be transported
over long distances. The challenges, which mean that
few people are orange farmers, are: (1) higher capital
requirement than rubber because seedlings are very
expensive; (2) risk of pests and diseases; (3) limited
availability of good seedlings; and (4) price
fluctuations. The 2021 market price for one kilogram
of oranges was IDR 8,000 (US$ 0.54).

Orange growers need to be aware that fruit
production is seasonally variable, with highest yields
just after the dry season. Fruit can be harvested 2-3
times per year depending on the cultivar, and the
economic life of a tree is 20-25 years. Orange
production is regarded as high risk although the
returns are potentially lucrative. Therefore, oranges
are typically grown by farmers who have substantial
capital and sufficient land to allow them to diversify
their crops. Those who succeed usually have previous
experience in cultivating oranges, sufficient capital,
and knowledge of how to manage the risks. Most of
them are transmigrants from East Java.

Rice

In 2018 the development of around 1,136 ha of rice
fields in Kayu Labu through a government supported
programme attracted additional transmigrants to the
village. Most of the rice fields are on mineral soil and
a few are on shallow (< 1.0 m) peat. Cultivating rice
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is a symbol of food security for Javanese households.
However, significant inputs were required from the
farmers to prepare the land for planting and establish
irrigation, and the rice fields are difficult to manage
because the infrastructure needs continuous
maintenance. The availability of only simple
equipment and technology for these tasks is
associated with frequent crop failure due to pests and
floods. Land under rice production is also used for
growing horticultural and vegetable crops at the
beginning of the dry season.

Gelam

Gelam wood is strong and durable, and is used for
piles, construction, firewood and briguettes.
Collectors generally search for gelam when there is
an order from a buyer or from a middleman in the
village. The collectors receive initial capital in the
form of a loan from the middleman, which is used to
purchase provisions whilst working and to support
the households involved during the expedition. An
expedition generally takes 2-5 days, depending on
the number of orders and the travel distance required
to find gelam. Currently, large gelam trees are scarce,
and collectors are able to meet the demand for
medium and small logs only. The travel distance is
also increasing because OP plantations are
encroaching on the traditional collecting areas. In
other words, this activity is becoming an insecure
source of income owing to resource depletion.

Fishing

Fish populations have decreased significantly since
the widespread establishment of OP plantations. This
is attributed to contamination of the river water
associated with the use of fertilisers (Holden et al.
2006). Canal construction causes fish to move from
the river into the canals, facilitating unscrupulous
fishing using illegal nets or explosives which reduces
fish stocks. The diversity of fish has also decreased.
In the past, up to eight species were caught in local
rivers, namely: baung (Mystus sabanus), beringit
(Mystus singaringan), betok (Anabas testudineus),
gabus (Channa striata), lais (Kryptopterus bicirrhis),
selincah (Belontia hasselti), tapa (Wallago leeri) and
toman (Channamicropeltes). Currently the only three
types of fish that are routinely caught are beringit,
gabus and selincah.

Purun

This grass grows in swamp and peat swamp areas and
is processed by the community to make mats and
other household items. Several varieties of purun are
used. In the past, almost all women and girls from the
age of ten years were engaged in purun mat weaving.

FINDINGS FROM A LIVELIHOOD ASSESSMENT IN SUMATRA, INDONESIA

Purun handicraft production is still practised by the
community, but mainly by women with small
children and by the elderly who do not have the
strength to work as waged labour for the OP
companies. It also serves as a social activity and is
used to produce additional income.

Paid employment and labouring

Although hunting and gathering activities (fishing or
the collection and trading of gelam and purun) are
declining and most local people farm their own land
(for oil palm, rubber, vegetables, fruit and rice), some
others work as traders or are employed as civil
servants and plantation company workers. This is
reflected in the diversity of origins, education and
income levels of the people who participated in our
survey (Table 1). Additionally, it is quite usual for the
livelihoods of villagers to be supplemented by paid
labouring in the local rubber and OP plantations, and
the household incomes of most people in the village
are derived from a combination of farming activities
and paid labour. Paid labourers are generally from

Table 1. Basic demographic and farming data for the
survey respondents in Kayu Labu.

Descriptors Categories %

<21 0.0

Age 22-44 455

g 4564 545

>65 0.0

female 9.0

Gender male 91.0

no school 18.2

primary school 45.5

Education secondary school 27.3

high school 9.0

other 0.0

Oridin local 27.0

g transmigrant 73.0

f)(;?n(fa;rr]rglng one job 28.0

g more than one job 72.0
primary one)

farmer 82.0

Main job purun craftsman 9.0

labourer 9.0

. <IDR 2M 90.0

Weekly income IDR5-10M  10.0
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younger households without owned land (e.g.
couples who married within the last five years) and
others whose incomes from vegetable farming and
rubber tapping are insufficient to meet household
needs.

Currently, labouring is the main choice for most
people who need to earn cash income in the short
term. In general, farm labouring does not require
specific skills so is an option for most community
members. Some labouring activities do not require a
full-time allocation every day and are undertaken by
farmers who set aside part of their income from
labouring as capital for vegetable farming and
planting rubber, whilst still having time for their own
farming activities. The high demand for farming
labour throughout the year helps to provide income
certainty, particularly when income from rubber and
oil palm products declines due to unfavourable
seasonal factors or falling commaodity prices.

Income from farming labour is taken either in the
form of cash or as part of a profit-sharing model. In
the cash income model, the labourer receives income
based on an agreement regarding the frequency of
wage payments (weekly, fortnightly or monthly) and

activity targets. The work carried out is land clearing,
planting, manual and chemical weed control,
fertiliser application, pruning and harvesting. The
profit-sharing model usually applies to rubber
tapping. The cost of maintaining the trees is borne by
the owner and the profit based on total sales over a
set period of time is shared 50/50. For the profit-
sharing arrangement to be successful, it is
fundamental that a trusting cooperation can be built
between the plantation owner and the labourer.

Motivations of local people

Drawbacks and advantages of the main sources of
livelihood identified above are summarised in
Table 2. In general, the knowledge of the (originally
transmigrant) farming community in Kayu Labu is
based on mineral-soil agriculture, and people
generally understand that peatland comes with an
opportunity cost because it is a barrier to cultivation
of the most profitable crops. Indeed, the complete
loss of shallow peat layers is perceived as a good
outcome for the community, allowing cultivation of
the underlying mineral soil which provides more
livelihood options.

Table 2. The main drawbacks and advantages of commaodity-based livelihood options available in Kayu Labu.

Commaodity Main drawbacks Main advantages

Large land area required High economic value

Need to construct drainage canals Well-known cultivation system
Oil palm Cost of seedlings Easy marketing

Fertilisers and maintenance Support from OP companies

Road access Suitability for marginal lands
Rubber Price fluctuation High economic value

Road access

Easy marketing

Vegetables (various)

Road access

Price fluctuation

Vulnerability to pest and diseases
Short shelf life

Limited markets

Labour intensive

Short growing season

Important for cash income

Can serve to accumulate capital
for another agricultural activity

Fruits (oranges)

High entry costs
Vulnerability to pest and diseases
Price fluctuation

Easy to learn growing technique
Harvest in short time

Easy marketing

Easy transportation

Not well suited to peatland

Rice Susceptible to pests Maintains food security
Gelam Need to secure purch_ase _order

Long travel time to find it
Fishing Fish population decreased Diet diversification
Purun Social activity
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Against this background, oil palm and rubber are
rational crop choices for villagers who own land, as
low-risk and high-income commodities whose
cultivation and marketing are supported by the
respective industries. For those who do not own land
or whose land does not provide sufficient income,
plantation work can provide supplementary income
in exchange for labour. As one respondent noted:

“Oil palm plantations require various kinds of
labour, and this opportunity is available all year
around for all the people”.

Income from labouring can also be saved towards
buying land to establish the labourers’ own oil palm
and rubber plantations:

“The majority of the people in this hamlet (Senasi
Mulya) depend on farming labour as a source of
daily income because they have no land and/or no
capital to cultivate their land. This is regarded as
a way of raising the capital to buy land or
establish rubber or oil palm cultivation on their
land.”

‘Peat-friendly’ crops (that do not disturb the peatland
environment) are not yet widely accepted. In fact, the
community is reluctant to restore peatland owing to
lack of knowledge, as revealed by the respondent
who said:

“Currently, we have no option for profitable
commodities from peatland other than oil palm
and rubber, which have already been proven to
increase the welfare of the community; we do not
have knowledge and skill to cultivate other
prospective commaodities. Up to now, we have
received no information about this from the
government or other stakeholders”.

In this context it is notable that participation in both
of the BRG programmes to introduce livestock
husbandry (cattle, water buffalo) as an alternative
source of livelihood was low, as was the subsequent
uptake of these activities. This is attributed to poor
local communication about the programmes, as well
as the lack of local follow-up and support for
participants after each of the one-year BRG
initiatives ended.

DISCUSSION AND POLICY IMPLICATIONS

Current situation and new opportunities

We acknowledge that the circumstances of different
villages on peatland in Indonesia are highly variable
but consider that the findings of our study provide
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insights that are relevant to many of them, and this is
indeed reflective of our observations on other
villages in which we have worked.

This study has shown that people living in Kayu
Labu are reliant on oil palm and rubber agriculture,
which requires the conversion and development of
natural forested peatland. Indonesia is the world's
largest producer of palm oil, and the palm oil industry
has been credited with generating significant
economic benefits for the country including
employment opportunities and export revenues (e.g.
Obidinski et al. 2012, Sari et al. 2017). The rubber
industry has been a similarly important source of
income for many smallholder farmers. However,
there are also concerns about the social and
environmental impacts of these industries (e.g. land
grabbing, deforestation, biodiversity loss, labour
exploitation) which can disproportionately affect
marginalised communities including indigenous
peoples and smallholder farmers, and thus exacerbate
poverty and inequality.

The main reasons given by local people for their
reluctance to grow crops other than oil palm and
rubber are poor market access, price fluctuations,
transportation difficulties and the need for significant
capital inputs. Thus, improved transportation
infrastructure, communications and financial
services for alternative commodities may help to
promote change. However, an underlying
impediment is poverty. In 2021, the poverty level in
Sumatra (12.8 %) was higher than the national
average of 9.7 % (Indonesia Expat 2022, ADB 2023).
Under these circumstances, earning sufficient income
to meet the daily needs of a family becomes a major
concern. In rural areas, the cultivation of oil palm and
rubber offers a pathway out of poverty (Sayer et al.
2012, Langston et al. 2017, Indonesia Expat 2022).
Alternative livelihood options based on sustaining
the inherent values of peatland have not been proven
to avert poverty, and incentives to transition are often
rejected for this reason Mendham et al. 2024).

On the other hand, it has been confirmed that
developing degraded peatland areas for ‘more
sustainable’ agriculture can improve self-sufficiency
in food, and thus improve food security for local
communities (Winarno et al. 2022). There are also
ways to increase the commercial value of
horticultural crops; for example, processing activities
such as fruit-drying, product standardisation and
packaging can increase product value and expand the
range of marketing opportunities. Additional options
for ‘peatland-friendly’ land use include agroforestry
and sustainable forestry. Also, peatland restoration
can provide employment, stimulate the recovery of
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fisheries and non-timber forest products, and create
potential for eco-tourism. However, the suitability of
each alternative livelihood strategy can be expected
to vary with physical and socioeconomic factors that
specifically affect the individual community.
Therefore, a participatory approach that involves
engagement with local communities and other
stakeholders is crucial. This approach should take
into account the needs and aspirations of local people
and the characteristics of the ecosystem, alongside
the availability of resources and markets.

It is clearly important to enable local people to
improve their knowledge of such alternative
livelihood options but, in light of the outcomes of
previous BRG initiatives, there is also a need to better
publicise training opportunities and effectively
support those wishing to transition beyond the period
of training. More fundamentally, a new framework
for the valuation of goods and services is needed.

Suggested theoretical framework for change
Indonesian peatlands present the classical problem of
market failure in public goods and ecosystem
services (ES). The ES framework provides a basis for
understanding the benefits that humans derive from
natural ecosystems. It recognises that ecosystems
provide a wide range of services that are crucial to
human wellbeing such as food production, water
purification and carbon sequestration, along with
cultural and recreational benefits, which helps us to
place value on these services and thus to make
informed decisions about how to manage and protect
natural ecosystems. The ES framework can be used
to identify and quantify the full range of benefits
derived by different stakeholders including local
communities, indigenous peoples and other groups
that depend on ecosystem services for their
livelihoods. This information can then be used to
develop inclusive management strategies that take
into account all stakeholder needs and perspectives.
While much of the value attached to landscapes
such as peatlands is external benefit to the general
public (Bullock & Collier 2011), market failure
occurs in the sense that this value is not taken into
account by the existing economic system. Landscape
and habitat protection are generally regarded as an
opportunity cost to communities, especially where
agricultural or land-use policies provide incentives
for intensifying production (de Groot 2006). Because
these costs are typically borne by a separate set of
stakeholders, they can be seen as both a restriction on
freedom to manage land and a loss of monetary
income. Therefore, environmental policy in rural
areas often faces opposition from those who derive
their livelihoods from the land, which is at odds with
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the protection of natural habitats (de Groot 2006).

There are published studies on non-market
valuation of the carbon sequestration, biodiversity,
flood risk mitigation and water quality services that
peatlands provide. For example, Moxey & Moran
(2014) employed an abatement costs method to
quantify carbon emission reductions, while other
authors have used stated preference techniques to
estimate non-market benefits and trade-offs (Bullock
& Collier 2011, Tolvanen et al. 2013, Glenk &
Martin-Ortega 2018). These studies focus primarily
on the economic efficiency of restoring degraded
peatlands by looking at whether potential
investments are socially desirable. This means a
monetary value must be assigned to goods and
services that are not traded.

There are challenges in this approach. It is not
always the case that an individual understands the
functions of ES sufficiently to assign a value
(Johnston et al. 2017); for example, data on
downstream flood risk mitigation and water quality
are often not available and the spatially explicit
character of many ecosystem services complicates
the analysis (Glenk et al. 2014). Currently, the best
basis for valuation of peatland restoration is the
reduction of carbon emissions (Evans et al. 2014)
but, as the benefits are ultimately spread globally, a
local resident may not see any benefit. This is a well-
known phenomenon called distance decay of benefit
estimates, where the value assessment of an
environmental good by an individual diminishes with
increasing distance of the individual from the site
receiving benefit (Bateman et al. 2006).

Although the ES framework is used widely to
assess the value of ecosystem services, a major
criticism is that it is anthropocentric, meaning that it
places human interests at the centre of the analysis
and does not fully consider the intrinsic value of
nature or the complex relationships between humans
and nature. However, it can be used in conjunction
with other approaches, such as theories of the
commons, to develop more comprehensive analyses
of human-nature relationships and to promote more
sustainable land use practices.

Indonesian peatlands are particularly important
for their ability to store carbon, regulate water flows
and provide habitats that support biodiversity, as well
as for their cultural value, and can be regarded as a
common pool resource because they are typically not
owned by any individual or group and are available
for use by multiple stakeholders. The characteristic
feature of a common pool resource is joint utilisation
by a group of appropriators with subtractability,
which means that withdrawal by one user reduces its
availability to others (Ostrom 1990).
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An extensive literature discusses the issue of ‘free
rider’ activities eventually ending in a common pool
resource collapsing (Bednarik et al. 2019).
Comepetition for a common pool resource of land
undergoing transformation to agricultural use creates
an example of the ‘tragedy of the commons’ (Hardin
1968). Tragedy of the commons occurs when
individual users have unrestricted access to the
resource and, although they act rationally in their
own self-interest (by maximising their own
utilisation), the resource becomes degraded or
depleted through overuse. If individual users
continue to prioritise their own short-term interests
over maintaining the long-term health of the
ecosystem and the services it provides, conflicts
between different user groups will arise. The resource
must now be protected by shared social structures or
formal rules that govern access and use. Effective
governance arrangements will ensure the sustainable
use and management of the resource, whilst
balancing the interests of different stakeholders.

Specific suggestions for Indonesian peatlands

In the context of this study, a Kayu Labu villager has
access to the common pool resource of peatland but
does not contribute fully to its maintenance. Being a
rational actor, the villager pursues their own short-
term interests (e.g. feed the family today) at the
expense of longer-term public benefits. As a result,
and generally in Indonesia, the development of
peatland is strongly associated with its degradation.
Transparently enforced rights of access and use could
help to sustain peatland resources by increasing the
revenues derived from them and raising the
opportunity cost of their degradation. However,
before engaging in peatland restoration and peat
conservation activities, there is a need to understand
how local people might behave in response to such
measures given their socioeconomic situation, their
way of living and their expectations.

Three solutions to the problem have been
suggested, namely: centralised governmental laws or
regulations;  privatisation  (fees/permits); and
cooperative institutions formed and managed by the
resource users themselves (Ostrom 1990). In the
absence of properly functioning government
regulation, and understanding that privatisation of
peatlands may not be feasible, we suggest a version
of the third option based on the principles that Ostrom
(1990) suggested will play decisive roles in the
design  and implementation of cooperative
institutions. A successful application of these
principles to the management of Indonesian
peatlands might incorporate the following elements:

FINDINGS FROM A LIVELIHOOD ASSESSMENT IN SUMATRA, INDONESIA

= Clear delimitation of physical boundaries and
identification of all affected communities or
members of the user pool that collectively
establish the rules of appropriation and provision.
Importantly, users must have recognition of their
own rights to organise institutions.

= Coordination of actions governing these rules i.e.
timing, location, technology to be used, and
quantity of peatland being transformed.

= Assignment of a party responsible for monitoring
compliance with collective decisions. This party
could be either the users themselves or persons
with specific responsibility for monitoring who are
accountable to the appropriators.

= Establishment of an enforcement mechanism that
is expressed in sanctions/penalties for violation of
collectively adopted rules. Low-cost and readily
available conflict resolution mechanisms must
exist to mediate conflicts amongst appropriators
and between appropriators and officials.

= Nested enterprises, i.e. sets of rules established
within a hierarchy of appropriator institutions must
be established for common pool resources that sit
within larger resource systems and political
jurisdictions.

Other considerations

In addition to the creation of institutions that will
establish laws and regulations to prevent individual
stakeholders from maximising private gains at the
expense of community interests, policies to
simultaneously increase both community wellbeing
and peatland restoration are needed so the changes
result in outcomes that are likely to be acceptable to
(and consequently adopted by) local communities.
Such policies will require substantial scientific,
engineering and technical support.

Ignoring long-term cost for the sake of short-term
profit maximisation results in further peatland
degradation along with more fires and GHG
emissions. However, the substitution of regenerative
or conservation agriculture is unlikely to meet with
success unless the improvement of peatland
condition can be linked to community wellbeing.
More sustainable options may include mixed-use
agricultural systems that combine commercial
cropping of native plant species in marginal areas and
strict protection of undisturbed peatland (Giesen
2021, Yuwati et al. 2021, Sakuntaladewi et al. 2022).
The implementation of such measures could increase
people’s prosperity whilst conserving biodiversity
and environmental assets, and would thus be more
likely to forge a path forward by promoting both
community wellbeing and peatland restoration.
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Appendix
Questionnaire on socioeconomics of peatlands
Village D heeeteesereecnteisatetsncntsatntsssnsnas

Hamelet L eererererertetetesasasasntsntnsnaans
TimMe Of SUNVEY & weneeeieieiiiieeneiieeenenecncnennnens

CURRENT STATE

Characteristics of respondents

1. Name L e e e e e raaaaeaaan

2. Age []<21 []22-44 []45-64 [ ]>65

3. Gender :[] Male [_] Female [ ] Don’t want to disclose

4. Education :[ ] No formal education [_] Primary school [_] Secondary school [ ] High school [_] Other
5. Wife education: [_] No formal education [ ] Primary school [ ] Secondary school [ ] High school

[]Other
6. Origin :[] Native [ ] Migrant
7. Job : [_] Employed (one job) [_] Employed (more than one job) [_] Other
8. Current occupation/s (if employed):
9. Side job (if employed):
10. Number of family members : male :................., female:..................

13. The number of children who are still in SChOOI :...........ccccooiiiiiiiiiiciee, persons
14. Farming experience? [ ] <5 years [ ]5-10 years []>10 years
15. Average income in a week(for main job)  : IDR......c.cocoviiiiennee.
[ ] Less than 2 Million [_] 2-5 Million [_] 5-10 Million [_] More than 10 Million
16. Average income in a week(for side job) DIDR
[] Less than 2 Million [_] 2-5 Million [_] 5-10 Million [_] More than 10 Million
17. Average expenditure in aweek: IDR.........c.cocvvveriinnnninn.
18. Your current income compared with previous (5-10 years): [_] Improved [_] Worsened [ ] No change

19. How much time do you need to travel from the house to the field?............c..coevrnnennn. (minutes or hours)
(on foot/motorcycle)
20. Land holding : ...................eee. ha
Cultivation Alluvial/peatland Land Status Distance Technology applied
No. system and (depth (m)) area (own/rent) from (irrigation/canal/burn)
types of plants P (ha) home g

PREVIOUS STATE / CONDITIONS

1. Areyou: [ ] Native to this area [_| Moved in last 15-20 years [_] Moved in last 5-10 years
[] Moved recently (<5 yrs)
2. Has your (or your family’s) economic situation changed in last 5-10 years: [_] Yes [ | No
[] Prefer not to say
3. What has changed in your life in last 5-10 years (more than one answer allowed):
[] Relationship (married/divorced) [ ] Family size (increased/decreased) [ ] Have job/lost job
[] Migration [ ] Education [ JOther ..............cocovveiiiiiiiiiiin,
Previous business/es you were engaged in: .........oooevriiiniieiiieriieieeeeeeee e,
Were you satisfied with your previous economic situation: [_] Yes [ JNo [ ] Don’t know
If not, please state the main reasons (may be multiple): ..........cooiviiiiiiiiiiiii e,

2 o
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12.

13.
14.
15.
16.

S.-M. Jalilov et al. FINDINGS FROM A LIVELIHOOD ASSESSMENT IN SUMATRA, INDONESIA

How would you rate your previous economic situation, compared with the current one, on a 5-point scale

(1=worst, 5=best):
Average income in a week (5-10 years ago): IDR..........ccccocvrirenne
Average expenditure in a week (5-10 years ago): IDR........c..ccocvvvreiiiirenne.

. Did transformation to current state happen under: [_] Family support/influence

[] State/government support [_] Example of friends or other people [ ] My decision

. Drastic changes that have occurred in the last 5-10 years:

[] Crop failure due to pests and diseases [ _] Drought or fire [_] Flood

[] The price of the harvest plummeted [ ] Drastic increase in the price of foodstuffs

[ ] Lost job / business / land [ ] Getting better in life [_] Nothing

What did you do to address the change:

] Looked for work outside the village [ ] Looked for side job in the village : waged labour or other
[] Opened new cultivated land [ ] Financial debt [ ] Looked for natural resources: wood, fish, others
[] Nothing

Do you have savings? [ ] Yes [_] No What form of savings? Money / gold / land / others
Do you have debt? [ ]Yes [ ]No Towhom?................. What is it used for? .........cocvevevevnn.n.

Are you a member of an organisation in the community? [_] Yes [ ] No If so, what are the benefits? ..

Have you ever experienced a famine? [_] Yes [ I No  Ifyes, When? ..........ccccoevevvvveesvcnreeennnnns
What Was Your Strategy t0 SUMNVIVE 2 .....cccviiiii ettt

BUSINESS OF PURUN COLLECTING AND PROCESSING

LN~ LNE

Where did you get purun grass?

How many times a week did you go looking for purun?

How is the availability of purun grass now compared to some years ago?
How many types of purun that could you find in the field?

What kinds of handicrafts could you make from purun as raw materials?
In general, who does purun craft activities in this village? and why?
What is the important role of purun craft product for the community?
What are your hopes for the future regarding this purun craft business?

BUSINESS FOR COLLECTING GELAM WOOD

Family members Apart from
Job description family members Cost per person (IDR)
(persons)
(persons)

1. The price of gelam per unit? ...
2. The results obtained from looking for gelam once? ..o
3. Cost incurred to collect gelam..........c.cccoevvviiiiiiciieic e
4. Collection period (how many times a MONtN)? ........cocooiiiiiiiiieee e
5. SAlES SYSIEM? ..ottt
FISHING
. Apart from
Job description Family members family members Cost per person (IDR)
(persons)
(persons)

agrwbdE

Is fishing done all the time? .................. Or is there a certain time?...........ccccooevvieenenn.
How many results are obtained? ..o

How do you collect fish? ...

How much is consumed by the family? ...

What is the Selling PriCe? ..o
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BUSINESS OF PADDY (RICE FIELD)

1. Landarea :.cocvevveeviienennnn, ha

2. How many times a year do you cultivate your rice fields:

3. The use of production factors:

a. Once

FINDINGS FROM A LIVELIHOOD ASSESSMENT IN SUMATRA, INDONESIA

b. Twice

Production factor per hectare

Number of units

Unit price

Seeds (kg)

Fertiliser

a. Urea

b. TSP

c. NPK

Herbicide (litres)

Pesticide (litres)

Others

Dolomite

The cost of milled grain

4. Labour required:

Job description

Family members
(persons)

Apart from
family members
(persons)

Cost per person per ha (IDR ha?)

Land clearing
- Slash

- Burn

- Others

Land preparation

Planting

Maintenance
(weeding, pests
and diseases, etc.)

Fertilisation

Harvesting

Post-harvest

5. Rice field production

c. Sold in what form: a. Dry grain
6. How much of the rice harvest is consumed by family members per planting season................ kg per person

b. Wet grain

c. Rice

7. Daily Wages OF WOTK © .....coiiiiiiicc e (IDR day?)
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OIL PALM BUSINESS
1. Land area
2. Spacing

L e e e e e e e —e e e i — e —eeaa—— e e e e aa—reaa—ns ha

FINDINGS FROM A LIVELIHOOD ASSESSMENT IN SUMATRA, INDONESIA

Production factor per hectare

Number of units

Unit price

Seedlings

Fertiliser

a. Urea

b. TSP

c. NPK

Herbicide (litres)

Pesticide (litres)

Dolomite

Fruit stimulant

Others

3. Labour required:

Job description

Family members
(persons)

Apart from
family members
(persons)

Cost per person per ha (IDR ha?)

Land clearing
- Slash
- Burn
- Others

Land preparation

Planting

Maintenance
(Weeding, pests
and diseases, etc.)

Fertilisation

Fruit stimulant spray

Harvesting

Post-harvest

Others

No ok

Sales system:
a. The nearest industry
b. Brokers who come to the village

c. Sold directly to the industry that offered the higest price

8. Sales mechanism:
a. Without agreement

b. By agreement (please give explanations)

How many times harvested iN @ YEAI: .......c.cccivveiieiieii e sttt
SBIIING PIICE & RP .ttt bbb
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RUBBER BUSINESS

FINDINGS FROM A LIVELIHOOD ASSESSMENT IN SUMATRA, INDONESIA

I I g [0 - ST ha
2. The use of production factors:

Production factor per hectare

Number of units

Unit price

Seeds (kg)

Fertiliser

a. Urea

b. TSP

c. NPK

Herbicide (litres)

Pesticide (litres)

Others

Dolomite

3. Labour required:

Job description

Family members
(persons)

Apart from
family members
(persons)

Cost per person per ha (IDR ha?)

Land clearing
- Slash

- Burn

- Others

Land preparation

Planting

Maintenance
(Weeding, pests
and diseases, etc.)

Fertilisation

Harvesting

Post-harvest
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FINDINGS FROM A LIVELIHOOD ASSESSMENT IN SUMATRA, INDONESIA

HORTICULTURAL BUSINESS
I I g [0 - ST ha
2. The use of production factors:

Production factor per hectare

Number of units

Unit price

Seeds (kg)

Fertiliser

a. Urea

b. TSP

c. NPK

Herbicide (litres)

Pesticide (litres)

Others

Dolomite

3. Labour required:

Job description

Family members
(persons)

Apart from
family members
(persons)

Cost per person per ha (IDR ha?)

Land clearing
- Slash

- Burn

- Others

Land preparation

Planting

Maintenance
(Weeding, pests
and diseases, etc.)

Fertilisation

Harvesting

Post-harvest

5. Selling price : IDR
6. Sales system: 1. Nearest market

2. Brokers who come to the village

3. Directly to market in the city
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FRUIT BUSINESS

FINDINGS FROM A LIVELIHOOD ASSESSMENT IN SUMATRA, INDONESIA

1. Land @rEa: ..ocveveeeeiieiisie e ha
2. SPACING: .ottt
3. The use of production factors:

Production factor per hectare

Number of units

Unit price

Seeds (kg)

Fertiliser

d. Urea

e. TSP

f. NPK

Herbicide (litres)

Pesticide (litres)

Others

Dolomite

Fruit stimulant

4. Labour required:

Job description

Family members
(persons)

Apart from
family members
(persons)

Cost per person per ha (IDR ha?)

Land clearing
- Slash

- Burn

- Others

Land preparation

Planting

Maintenance
(Weeding, pests
and diseases, etc.)

Fertilisation

Fruit stimulant spray

Harvesting

Post-harvest

6. NUmber Of Narvests iN @ YEAI: .......cocviiiiiiieire e

7. SEIHING PrICE 1 IDR ...ttt bbbt ene s

8. Sales system: 1. Nearest market 2. Brokers who come to the village 3. Directly to market in the city
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