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INTRODUCTION



Rural farming
households face intertwined vulnerabilities, production risks (weather
variability, pests/diseases, and productivity constraints), market risks
(market access, price information, and price volatility), and institutional
risks (rules, extension services, and finance), that shape welfare outcomes at
the household level. The Sustainable Livelihoods Framework highlights how
households mobilize five livelihood capitals (natural, human, social, physical,
and financial) to pursue livelihood strategies under vulnerability and
institutional constraints (Scoones, 1998) (Ellis, 1998).


Across rural
economies, households rarely depend on a single activity; instead, they build
portfolios that combine farming, wage labor, non-farm enterprises, and social
support to smooth consumption and reduce exposure to shocks. The literature
shows diversification is widespread, shaped by both “push”
(risk/poverty-driven) and “pull” (opportunity-driven) forces, and strongly
conditioned by asset endowments and entry barriers to more remunerative
activities (Ellis, 1998 ;  Barrett et al., 2001;(Haggblade et al.,
2010).


Porang (Amorphophallus
muelleri Blume) has emerged as a new commercial crop in Indonesia with high
economic value due to its glucomannan-rich corms and strong demand from
overseas processing industries. Yet porang development also faces constraints
that can amplify income uncertainty, such as less-open market structures and
institutional marketing dynamics that may limit exports and weaken farmers’
incentives to sustain cultivation (Riptanti et al.,
2022). On the
production side, inter-farm yield variability is strongly associated with
differences in planting materials, soil fertility status, and agroecological
conditions which collectively intensify production risks at the household level
among smallholder farmers (Dutta et
al., 2020:)(Peter-Jerome
et al., 2022)
(Kiwia et
al., 2022).



Within the
sustainable livelihoods approach, household strategies are commonly framed
as:(i) intensification/extensification (raising inputs/technology or
reorganizing/expanding land to increase output), (ii) diversification
(multi-activity livelihoods to spread risk), and (iii) migration (temporary or
permanent) as a pathway to access income and manage risk. These choices reflect
the configuration of livelihood capitals, the vulnerability context, and the
local institutional opportunity structure (Scoones, 1998) (Ellis, 1998).


Local evidence from
South Sulawesi suggests that when households face land constraints and
commodity uncertainty, they tend to construct livelihood portfolios. In
clove-farming households in Bontolerung (Gowa), diversification included
additional crop activities such as horticulture, trading, and work-related
mobility/migration to reduce dependence on a single income source (Kadir et
al., 2025). Similar cross-sector patterns in the region also indicate how
households mobilize livelihood capitals to strengthen economic resilience  (Nur Fadilah, et al,
2025).


Despite porang’s
promotion as a value-added, export-oriented crop, evidence remains limited on
how porang-farming households combine livelihood capitals and choose strategies
(intensification/extensification, diversification, and migration) in specific
local settings. This matters because sustainability assessments emphasize the
need to strengthen economic, institutional, and technological dimensions to
make porang cultivation more sustainable—factors that also shape household
livelihood decisions (Riptanti et al.,
2022)


 


THEORITICAL REVIEW 


Framing Livelihood Strategies, Vulnerability, and
Household Decision-Making


Recent scholarship continues to
operationalize the Sustainable Livelihoods Approach (SLA) as a household-level
lens for linking vulnerability contexts (climate, market, institutional shocks)
with asset portfolios and livelihood outcomes, while also expanding measurement
tools for resilience and vulnerability assessments (Li et al., 2022; Hendrawan
et al., 2024). Bibliometric and review work shows that livelihood research
increasingly emphasizes (i) how different “capitals” interact to shape feasible
strategies, and (ii) how policy and market institutions mediate the translation
of assets into welfare and resilience outcomes (T. Li et al., 2022).


 


Diversification and Off-Farm Income as Risk
Management in Rural Economies


vidence from the last five years
reinforces diversification as a widely observed response to income risk and
uncertainty, yet stresses that returns are contingent upon entry barriers,
specialized skills, liquidity, and local labor market conditions (Awel et al.,
2025).
A synthesis of determinants across global econometric literature highlights
that socio-demographics, farm characteristics, market distance, infrastructure,
and access to credit or insurance repeatedly shape who diversifies and into
which specific activities (Habib et
al., 2023);
Nirmala et al., 2024). Furthermore, climate-focused reviews indicate that
income diversification often co-occurs with structural adaptations, such as
changes in cropping calendars, crop varieties, and soil–water conservation
practices, particularly where households have limited resources to absorb
external shocks (Antonelli et
al., 2022)
(Jabbar et
al., 2023).


 


Indonesian Smallholders: Livelihood Portfolios, Land Use
Change, and Heterogeneous Pathways


Empirical work in Indonesia over the last
five years emphasizes that “smallholders” are not a single group; rather,
household typologies differ in assets, institutional arrangements, and
risk-bearing capacity, producing different livelihood outcomes even within the
same commodity landscape (Hendrawan et al., 2024) (Anas et al., 2025). For example, in
West Sulawesi oil palm, typology-based analysis shows systematic differences in
capitals, strategies, and outcomes across independent smallholders versus those
embedded in corporate partnership schemes, highlighting how institutions can
shape livelihood trajectories beyond farm-level choices (Anas et al., 2025).
Resilience measurement work in Indonesia similarly finds multiple latent
classes of smallholders with varying resilience profiles and policy needs,
underscoring the importance of targeted interventions rather than “one-size-fits-all”
recommendations ((Hendrawan et al.,
2024).


 


Porang as an Emerging High-Value Crop: Why it Matters for
Livelihood Strategy Studies


Amorphophallus
muelleri Blume,
commonly known as porang, has emerged as a significant high-value commodity
primarily driven by its glucomannan-rich tubers, which possess versatile applications
across food and industrial processing sectors. Recent processing-oriented
research underscores a sustained interest in the development of porang-derived
glucomannan products (Azhar et
al., 2023);
(Waresindo et
al., 2025).
While these studies typically prioritize chemical characterization and
extraction efficiency over direct household welfare assessments, they provide a
foundational rationale for the promotion of porang as an export-oriented
commercial crop (Rianto et
al., 2023).
Furthermore, such technological advancements highlight how price fluctuations
and stringent quality standards serve as critical determinants of rural
livelihoods  (Ramadhan et al., 2024). However, the transition to
high-value crops can exacerbate household vulnerability when commercialization
occurs alongside price volatility, asymmetrical market power, or restricted
access to reliable market intelligence and buyers  (Rianto et
al., 2023).
Consequently, a comprehensive analysis of porang-based livelihood strategies
must transcend purely agronomic perspectives, integrating the governance of
marketing channels, institutional frameworks, and household adaptive responses
to market uncertainty (Ramadhan et al., 2024).


 


Production Risk in Porang Systems and Its Livelihood
Implications


Recent porang agronomy research shows that
yield and productivity can vary across farmers due to differences in planting
materials and agroecological conditions such as soil organic carbon(Sudoyo &
Santosa, 2024).
This is important for livelihood strategy analysis because production risk
influences: (i) expected returns to labor and land, (ii) willingness to invest
in inputs, and (iii) the need for complementary income sources while waiting
for harvest cycles.


 


Market Arrangements, Institutions, and Sustainability
Constraints in Porang Commercialization


Market arrangements in the commercialization
of porang (Amorphophallus muelleri) are generally established through a
combination of spot transactions, informal contracts, and structured
partnerships between farmers, collectors, wholesalers, and industrial
processors or exporters. The extended value chain structure and pervasive
information asymmetry, often weaken farmers' bargaining positions, leading to
margin concentration among intermediaries who control market access and
logistics (Ramadhan FM, et al.,
2024) (Rianto et al., 2023). Institutionally,
the roles of farmer groups, cooperatives, and off takers are critical in
strengthening supply aggregation and enforcing quality standardization, such as
glucomannan content and moisture levels (Fahrudin &
Sukartono, 2022).
Furthermore, institutional strengthening supports access to financing, the
provision of post-harvest infrastructure (drying and sorting), and market
certainty through transparent contract schemes that utilize quality-based
pricing mechanisms (Fahrudin &
Sukartono, 2022);(Riptanti &
Irianto, 2024).


 


Household Strategies During Commodity Expansion: Lessons for
Porang


Recent high-profile scholarship and policy
commentary in Indonesia’s commodity landscapes stresses that government
policies and institutional support structures often favor corporate actors, while
independent smallholders can struggle to access land, finance, and services, conditions
that can shape livelihood choices and sustainability outcomes(T. M. Li, 2024). Empirical typology
studies similarly show that institutional positioning (e.g., partnerships vs.
independent production) is associated with differences in assets and livelihood
outcomes (Anas et al., 2025). These lessons
matter for porang because porang expansion is frequently embedded in evolving
market structures (collectors, processors, exporters) and may reproduce similar
institutional asymmetries.


 


Synthesis: What Remains Underexplored for Porang-Farming
Households


Across the last five years, the literature
provides strong building blocks to study porang livelihood strategies: (a)
updated SLA/resilience measurement approaches and typologies (Li et al., 2022;
Hendrawan et al., 2024), (b) rigorous reviews of diversification determinants
and climate-linked adaptation strategies (Grilli et al., 2024; (Mohamed Shaffril et
al., 2024),
(c) Indonesia-specific evidence on diversification and rural transformation
(Sudaryanto et al., 2023; Race et al., 2022), and (d) porang-focused
sustainability and production evidence that identifies market and agronomic
constraints (Riptanti et al., 2022; Sudoyo et al., 2024).


To address this gap, this study adopts
a sustainable livelihoods perspective, viewing porang-farming households as
mobilizing livelihood capitals to choose strategies—agricultural adjustment
(intensification/extensification), diversification, and mobility/migration—to
stabilize income and strengthen welfare and resilience. These relationships are
summarized in Figure 1.





Figure 1. Conceptual framework of household
livelihood assets, strategies, and outcomes (adapted from Scoones, 1998; Ellis,
2000).


 


METHODOLOGY 



This research was conducted in
Bontolempangan Village, Bontolempangan Sub-district, Gowa Regency, Indonesia.
Fieldwork took place over two months (May–July 2025). The study used a
qualitative approach to capture household livelihood arrangements and the
meanings attached to them.


Informants consisted of 10
porang-farming households. They were selected using snowball sampling, starting
from active farmers whose primary income was derived from porang cultivation,
and expanding through recommendations within local social networks. Data were
collected through (1) direct observation of farming and household activities,
(2) in-depth interviews with household members, and (3) documentation of
relevant local information.


Data analysis followed a descriptive
qualitative approach with an interactive model, involving data reduction, data
display, and drawing and verifying conclusions. Triangulation across
observation, interview accounts, and documents was used to strengthen
trustworthiness. 


Framework of livelihood
Strategies for Porang Farming Households in Figura 2.





Figura 2. Framework of livelihood Strategies for Porang Farming
Households, Bontolempangan Village, Bontomarannu District, Gowa Regency,
Indonesia


 


This study applies a conceptual framework to
explain how porang-farming households organize and manage their livelihoods.
Although porang is the main commodity, households do not rely on a single
income source. Instead, they combine on-farm income (porang, maize, rice, and
cattle), off-farm activities (such as bamboo crafts), and non-farm income
(e.g., construction work, village institutional honoraria, and temporary
migration earnings). These income sources are supported by adaptive patterns,
including resource management through agricultural intensification and
extensification, income diversification across multiple occupations, and
spatial strategies such as temporary or circular migration. This framework is
used to analyze how households stabilize income, manage delayed returns from
porang cultivation, and reduce vulnerability to market and climate
uncertainties.


 


RESULTS
AND DISCUSSION


Livelihood
Patterns of Porang-Farming Households


Livelihoods represent the portfolio of income-generating resources
and activities that underpin household economic wellbeing. Contemporary
livelihood scholarship conceptualizes these systems as being constructed from
multiple forms of capital—natural, physical, human, financial, and social, while
being embedded within institutional arrangements and social relations that
dictate access, capabilities, and outcomes (Natarajan et al., 2022). To capture
the dynamics of farming households, a widely used analytical approach involves
examining the livelihood strategies they adopt to maintain daily reproduction
and long-term welfare. Under conditions of heightened uncertainty particularly
market volatility and climate-related shocks—households commonly reconfigure
their livelihood portfolios through diversification, adjustments in production
practices, and resilience-oriented strategies (Chao et al., 2023; He &
Ahmed, 2022).


 


Agricultural
Livelihood Engineering


Table 1. Agricultural Livelihood Engineering in Bontolempangang
Village





 
  	
  No.

  
  	
  Informant

  
  	
  Intensification

  
  	
  Extensification

  
 

 
  	
  1

  
  	
  HN

  
  	
  Uses
  improved seeds/planting material (bulbils “katak”, seeds, and tub

  
  	
  Expands
  land area to cultivate turmeric as an additional income source

  
 

 
  	
  2

  
  	
  S

  
  	
  Optimizes
  land preparation and soil management

  
  	
  Expands
  land to plant elephant grass for livestock feed

  
 

 
  	
  3

  
  	
  M

  
  	
  Applies
  improved crop management and cropping patterns

  
  	
  Expands
  land area to cultivate maize to increase household income

  
 







Source: Primary data, processed (2025).


 


From a livelihoods-capital perspective, intensification reflects
households’ efforts to increase returns from natural capital (land and local
agroecology) by leveraging human capital (farm management knowledge) and
financial capital (cash to obtain planting materials and hire labor when
needed) (Scoones, 1998; Scoones, 2009). Extensification and commodity addition
are consistent with risk-spreading behavior in rural livelihood portfolios:
households expand or rebalance land use to reduce exposure to single-commodity
volatility and to stabilize household cash flow (Ellis, 1998).


For porang systems specifically, production variability can be
shaped by differences in planting materials and agroecological conditions;
therefore, intensification choices also function as risk-management responses,
not only yield-maximizing behavior (Sudoyo et al., 2024). At the same time,
porang commercialization may expose farmers to market uncertainty and
quality/marketing constraints, which can strengthen incentives to maintain
complementary crops and livestock as a buffer (Riptanti et al., 2022).


 


Multiple
Livelihood Patterns (Diversification) 


Multiple livelihood patterns refer to the processes through which
households develop a diverse set of activities and supportive social capacities
to ensure survival and improve living standards. In practice, livelihood
diversification is pursued by broadening income sources beyond primary farming
through off-farm and non-farm work, while also reallocating household labor
(e.g., spouses and adult children) to complementary economic activities (Ifebri
et al., 2025). Recent livelihood research emphasizes that diversification is
not only a response to income instability, but also a proactive risk-management
strategy that can smooth consumption, reduce exposure to sector-specific
shocks, and strengthen household resilience under market volatility and
climate-related stressors (Natarajan et al., 2022; UNEP-STAP, 2024).


Empirically, the study documents that households adopt multiple
livelihoods to compensate for fluctuating farm returns and the long production
cycle of the main commodity. Informants described combining agriculture with
wage employment and/or village institutional engagement, reflecting two major
channels of diversification: (i) wage-based non-farm work that provides more
frequent cash inflows, and (ii) institutional roles that provide modest but regular
honoraria and expand access to information and networks.


“I support a family of three—my wife and two children. My main
occupation is farming, but income is not stable. To meet daily needs, I also
work as a construction worker with a wage of IDR 130,000 per day.” (AH: 55)


“I work as a farmer and support a family of four—my wife and three
children. My income fluctuates because it depends heavily on harvest results.
In addition to farming, I serve as a member of the Village Consultative Body
(BPD) in Bontolempangang Village.” (AR: 30)


The first narrative illustrates diversification through
construction work, where daily or weekly wages can function as a cash-flow
buffer to meet routine expenditures when agricultural income is delayed or
uncertain. The second narrative illustrates diversification through an
institutional role (BPD membership), which can contribute to livelihood
security through a predictable honorarium and potentially stronger social
capital (e.g., improved access to information, networks, and public resources).
In line with contemporary livelihood frameworks, these pathways indicate that
diversification operates simultaneously as an income strategy and an access
strategy—strengthening both the financial pillar of livelihoods and the relational/institutional
conditions that shape opportunities (Natarajan et al., 2022; UNEP-STAP, 2024).


Overall, the findings show that two respondents adopted multiple
livelihoods to increase earnings and stabilize household welfare. This pattern
suggests that porang-farming households do not rely on a single sectoral
activity; rather, they assemble multi-occupational portfolios that can reduce
vulnerability to agricultural uncertainty and enhance adaptive capacity under
changing economic and environmental conditions (Chao, 2024; He et al., 2024).


 


Spatial
Engineering (Migration)


Spatial engineering refers to livelihood strategies that involve
geographic mobility—temporary, circular, or permanent—to access employment and
income opportunities beyond the home village. In the context of porang-farming
households, migration is best understood as part of a broader portfolio-based
risk management response, used when local agricultural earnings are
insufficient, delayed, or highly uncertain. Under conditions of heightened uncertainty
(e.g., price volatility and climate-related shocks), households often
reconfigure livelihood portfolios by combining production adjustments,
diversification, and mobility to stabilize welfare and reduce exposure to
localized risks (Chao, 2024; He et al., 2024).


From an analytical perspective, migration functions through at
least three interrelated mechanisms. First, it smooths household cash flow by
shifting one or more members into wage-based work with more frequent payment
cycles, thereby reducing the liquidity constraints that commonly arise in
commodity systems with long production cycles. Second, migration can diversify
income sources across space and sectors, lowering covariance risk—when farm
income declines due to local weather or market shocks, off-site income may
remain more stable. Third, migration can operate as an adaptive pathway that
strengthens resilience by expanding households’ access to information,
networks, and opportunities beyond the village, particularly when livelihood options
are structurally constrained locally (Natarajan et al., 2022; UNEP-STAP, 2024).


Importantly, migration is not costless. It typically involves
upfront costs (transport, job search, accommodation), social costs (family
separation), and potential trade-offs in labor availability for on-farm
activities. These trade-offs are especially salient in smallholder settings
where household labor is central to farm operations. Consequently, migration
tends to be selective: households with stronger social capital and network
access are better positioned to reduce migration risks and secure employment,
while poorer households may face barriers to entry or may adopt short-term
circular migration as a lower-risk alternative (Natarajan et al., 2022;
UNEP-STAP, 2024).


In this study setting, migration is frequently mediated by kinship
and pre-existing social ties, which reduce information asymmetries and
facilitate job placement. The participation of household members—particularly
adult children—in work outside the village can enhance household resilience,
especially when climate-related vulnerabilities threaten primary livelihoods. A
key welfare channel is remittances, which provide additional income for
consumption needs, emergency expenditures, and, in some cases, productive
investment. Thus, migration complements local farming not by replacing
agriculture outright, but by strengthening the household’s overall livelihood
system through spatial diversification and risk pooling across household
members (Chao, 2024; He et al., 2024).


 


Household
Livelihood Strategies


Table 2. Livelihood Strategies of Porang-Farming Households





 
  	
  No.

  
  	
  Informant

  
  	
  On-farm (Direct cultivation)

  
  	
  Off-farm (Agriculture-related support)

  
  	
  Non-farm (Outside agriculture)

  
 

 
  	
  1

  
  	
  A

  
  	
  –

  
  	
  Cattle raising

  
  	
  –

  
 

 
  	
  2

  
  	
  AH

  
  	
  Maize farming; Rice farming

  
  	
  –

  
  	
  Construction worker

  
 

 
  	
  3

  
  	
  AR

  
  	
  –

  
  	
  Cattle raising

  
  	
  BPD member

  
 

 
  	
  4

  
  	
  R

  
  	
  Maize farming

  
  	
  –

  
  	
  –

  
 

 
  	
  5

  
  	
  SA

  
  	
  Maize farming

  
  	
  –

  
  	
  –

  
 

 
  	
  6

  
  	
  NH

  
  	
  Maize farming; Rice farming

  
  	
  –

  
  	
  –

  
 

 
  	
  7

  
  	
  SB

  
  	
  Maize farming

  
  	
  Cattle raising

  
  	
  –

  
 

 
  	
  8

  
  	
  S

  
  	
  Rice farming; Maize farming

  
  	
  Cattle raising

  
  	
  –

  
 

 
  	
  9

  
  	
  M

  
  	
  Maize farming

  
  	
  –

  
  	
  –

  
 

 
  	
  10

  
  	
  B

  
  	
  –

  
  	
  Bamboo craft production

  
  	
  –

  
 







Source: Primary data, processed (2025).


 


Table 2 indicates that most informants (nine households) remain
primarily dependent on agriculture and on-farm activities, underscoring the
continued centrality of farming within local livelihood systems. Maize
cultivation is the most frequently reported on-farm activity (six informants),
suggesting that maize operates as a dominant supporting commodity in the study
area. Analytically, this pattern is consistent with a portfolio logic in which
households select relatively short-cycle crops to stabilize cash flow when the
main commodity entails longer production cycles and delayed returns. In
addition, rice cultivation (three households) appears to serve a dual
function—supporting household food security while also generating supplemental
income when marketed—thereby strengthening both consumption stability and
income diversification. Livestock raising (four households) further complements
this portfolio, often functioning as a liquid asset or precautionary buffer
that can be mobilized to cover emergency expenditures or seasonal liquidity
gaps, a feature widely emphasized in contemporary livelihood and resilience
frameworks (Natarajan et al., 2022; UNEP-STAP, 2024; Ma et al., 2024).


Participation in off-farm activities is observed among two
informants, reflecting engagement in agriculture-related support activities
beyond direct crop cultivation. Non-farm employment is identified in three
cases, indicating that households do access income alternatives outside
agriculture; however, the limited incidence of non-farm work suggests that such
opportunities may be constrained by local labor markets, skill requirements,
and institutional access. From a resilience perspective, the relatively low
penetration of non-farm options implies that most households continue to manage
risk primarily through within-agriculture adjustments (e.g., crop
diversification, livestock) rather than through sectoral exit, which may
increase sensitivity to agricultural shocks when broader economic opportunities
are scarce (Chao, 2024; He et al., 2024).


Overall, the findings demonstrate that informants commonly rely on
multi-occupational livelihood portfolios. Some households combine maize
cultivation, rice cultivation, and non-farm employment, while others combine
farming with livestock raising and additional income sources. This
multi-occupation pattern reflects an adaptive strategy to stabilize household
welfare via diversification across activities with different risk and return
profiles (e.g., rapid-cash crops, subsistence staples, storable livestock
assets, and wage/institutional income streams). Nevertheless, agriculture
remains the dominant livelihood base among informants, indicating that
diversification tends to be complementary rather than substitutive. This aligns
with recent livelihood scholarship that conceptualizes diversification as both
an income strategy and a risk-management strategy, strengthening household
resilience under market and climate uncertainty through portfolio
reconfiguration rather than wholesale sectoral transition (Natarajan et al.,
2022; UNEP-STAP, 2024; Ma et al., 2024; He et al., 2024).


 


On-farm
Sector


The on-farm sector represents the core of household livelihood
systems in agrarian settings because it concentrates the direct use of land,
labor, and locally available inputs to generate food and income. In portfolio
terms, on-farm activities provide both (i) subsistence functions (food
provisioning and consumption smoothing) and (ii) cash-income functions, which
together shape household vulnerability and resilience under market and climate
uncertainty. Recent livelihood frameworks emphasize that households often
maintain agriculture as the livelihood base while complementing it with
short-cycle crops, staple production, and storable assets (e.g., livestock) to
reduce exposure to shocks and improve adaptive capacity (Natarajan et al.,
2022; UNEP-STAP, 2024; Ma et al., 2024). Accordingly, this subsection examines
the composition and rationale of on-farm activities among porang-farming
households as a key pillar of their overall livelihood strategy (Chao, 2024; He
et al., 2024).


On-farm livelihood sources among porang farmers encompass direct
agricultural activities, as illustrated in the following figure 3:





Figure 3. On-farm Income Sources of Porang-Farming Households

(Source: Adapted and modified from internet sources by the author.)


 


Maize Farming


Maize cultivation represents an important livelihood strategy for
maintaining household economic continuity. Maize is selected as a supporting
commodity because it generates cash flow more quickly than porang, which has a
relatively long harvesting cycle. Moreover, maize has relatively stable
economic value and strong market demand, both as a food commodity and as
livestock feed, making it readily marketable. Accordingly, maize cultivation is
not merely an auxiliary farming activity but a practical livelihood strategy
that helps porang farmers meet daily needs while waiting for returns from their
main crop.


“I plant porang, but while
waiting for the harvest, I also plant maize because porang takes a long time to
harvest. Maize grows quickly, so I can earn money to buy household necessities.
I plant maize in both the rainy and dry seasons. Some of the harvest is for
household consumption and the rest is sold. It helps increase income.” (HN: 52)


This narrative indicates that porang is maintained as the primary commodity,
while maize functions as a cash-flow bridge during the porang production cycle.
Cultivating maize in both the rainy and dry seasons reflects an adaptive
sequencing strategy in which households combine a long-cycle main crop with a
shorter-cycle commodity to reduce liquidity constraints and smooth consumption
across seasons. In addition to stabilizing household cash income through
periodic sales, allocating part of the maize harvest for self-consumption
strengthens food provisioning and reduces market dependence during periods of
price volatility. Such diversification-based portfolio management is widely
recognized as an effective pathway for improving household resilience by
spreading production and income risks across multiple crops and market channels,
thereby reducing vulnerability to climatic and market shocks (Shaffril et al.,
2024)


 


Rice Farming


Rice cultivation remains a highly strategic
agricultural activity due to its capacity to support food provisioning while
simultaneously generating income (Thakur et al., 2024; Verma et al., 2021). As
a staple commodity, rice contributes directly to household food security
through self-consumption, while the sale of surplus production provides
periodic cash income crucial for financing routine expenditures and
agricultural inputs (Connor et al., 2021; Janaiah, 2020). At the community
level, rice production strengthens local food availability and supports rural
economic circulation through high labor demand for land preparation,
transplanting, harvesting, and post-harvest handling (Khoiriyah et al., 2023).
Within livelihood portfolios, rice functions as a dual subsistence anchor for
consumption stability and a market-oriented buffer for supplemental income,
ultimately reducing household vulnerability when earnings from other crops are
delayed or uncertain (Connor et al., 2021; FAO et al., 2024; Makosa &
Takayanagi, 2014). 


“I usually plant rice
during the rainy season. Part of the harvest is for household consumption and
the remainder is sold. Even though rice prices fluctuate, it still helps cover
household needs.” (M: 50)


The quotation illustrates a classic smallholder welfare pathway:
production is first allocated to ensure household consumption, and only the
remaining surplus is marketed. This sequencing reflects risk-aware household
decision-making, where own-consumption reduces exposure to food-price
increases, while surplus sales generate liquidity to meet cash needs despite
market price variability. Under climate- and water-related shocks, rice-farming
households commonly complement this strategy with additional coping measures
(e.g., adjustments in labor allocation, input use, and other livelihood
activities) to stabilize welfare; recent evidence from smallholder rice
households documents that coping strategies are closely linked to livelihood
assets and the need to manage weather-related risks that directly affect rice
production and incomes (Sanusi & Dries, 2024).


 


Cattle Raising


Livestock farming is strategically important for development
through at least four functions: (1) providing food, particularly animal protein;
(2) generating income and employment; (3) supporting environmentally
sustainable farming systems; and (4) contributing to poverty alleviation (Mappa
et al., 2022). Consequently, livestock becomes a significant component of
livelihood strategies. Through farm diversification, households can increase
income, reduce dependence on a single source of earnings, and strengthen rural
household resilience.


“Besides planting rice, I
also raise cattle and goats. Every day I collect feed, sometimes using grass
from around the rice fields. I keep livestock as an investment or savings for
household needs. I can sell the animals whenever urgent needs arise.” (S: 44)


Cattle raising functions as a supplementary livelihood strategy
that can fill time outside porang farming. Some farmers also keep cattle as a
hobby. Livestock sales provide additional income and often serve as a readily
liquidated asset (a form of savings) during emergencies.


These findings indicate that porang farmers do not rely solely on
porang cultivation but also develop cattle raising as an income diversification
strategy. Cattle contribute to household economic needs, particularly when
porang returns are not yet available due to a long production cycle. Livestock
provides a relatively reliable income stream and reduces vulnerability
associated with dependence on a single farming enterprise. This is consistent
with Fridayanti et al. (2013), who noted that farmers frequently combine crop
production with livestock keeping as a livelihood strategy; livestock serves as
an asset that can be sold when households face urgent financial needs.


 


Off-farm
Sector


The off-farm sector captures livelihood activities undertaken
outside the main crop enterprise yet still embedded in the agricultural
economy—for example, activities that draw on farm-linked resources, local raw
materials, seasonal agricultural slack periods, and agrarian market relations.
Conceptually, off-farm work is important because it can stabilize household
welfare by generating complementary income streams that are less synchronized
with crop-harvest timing, thereby reducing liquidity constraints and buffering
households against production and price shocks. In contemporary livelihood and
resilience frameworks, off-farm activities are often interpreted as part of portfolio
reconfiguration: households combine agriculture with related auxiliary
activities to spread risk, smooth consumption, and strengthen adaptive capacity
under market and climate uncertainty (Natarajan et al., 2022; UNEP-STAP, 2024; Ma
et al., 2024; He et al., 2024).


In this study, off-farm livelihoods are reflected in
agriculture-adjacent household enterprises (e.g., bamboo craft production) that
utilize locally available materials and household skills to generate cash
income without fully exiting the agrarian production system. Such activities
may also enhance household resilience by leveraging social networks, local
market access, and the ability to mobilize household labor flexibly across
seasons (Chao, 2024; He et al., 2024). Off-farm livelihood sources among porang
farmers are summarized in the following figure 4:





Figure 4. Off-farm Income Sources of Porang-Farming Households


(Source: Adapted and modified from internet
sources by the author.)


 


Bamboo Craft
Production


Bamboo-based handicraft production can serve as an effective
strategy to strengthen household economies. Bamboo as a raw material is readily
available, inexpensive, and flexible, enabling the production of various items
such as baskets, lamps, bags, racks, and souvenirs. These products can command
relatively high value when produced with good craftsmanship and distinctive
designs, and may be sold through local markets and online platforms. By leveraging
manual skills, household members can generate additional income without
abandoning primary occupations, thereby improving financial stability.
Moreover, bamboo crafts can utilize bamboo residues that would otherwise be
wasted, transforming materials into economic value. This activity not only
increases income but also supports sustainable micro-enterprises and fosters
household creativity (Alamerew et al., 2024; Binfield et al., 2025; Jiang et
al., 2024; Ding et al., 2023).


“I use bamboo around my
house to make  Winnowing basket
(pa’dinging) and Farmer's hat (saraung). These products sell in the local market. Income from
this craft helps meet household needs, especially when agricultural prices
decline. It also trains creativity and patience.” (B: 68)


The informant uses locally available bamboo to produce household
and market items such as tampah (pa’dinging) and caping (saraung).
Sales in local markets provide supplementary income, particularly during
downturns in agricultural commodity prices. This aligns with recent evidence
showing that bamboo-based craft and processing initiatives can provide
livelihood opportunities and income generation for rural households, and that
interventions (e.g., training, institutional support, and market development)
have substantial potential to strengthen bamboo-based value chains for
sustainable livelihoods (Alamerew et al., 2024; Binfield et al., 2025; Jiang et
al., 2024).


 


Non-farm
Sector


The non-farm sector comprises livelihood activities that are outside
agriculture and not directly linked to farm operations, typically
including wage employment, services, micro-enterprises, and participation in
local institutions. From a livelihood-portfolio perspective, non-farm income is
often particularly valuable because it can be less synchronized with
agricultural seasons and harvest cycles, thereby improving income stability,
easing liquidity constraints, and reducing sensitivity to climate- and
market-related agricultural shocks. Contemporary livelihood frameworks
emphasize that access to non-farm opportunities is shaped by human capital
(skills), social capital (networks), and institutional context (local
governance and labor markets), and can therefore function both as an income
strategy and an access strategy that strengthens household adaptive capacity
(Natarajan et al., 2022; UNEP-STAP, 2024; Ma et al., 2024; He et al., 2024).


In this study, non-farm livelihoods are observed in wage-based
employment (e.g., construction work) and institutional engagement (e.g., BPD
membership), which provide cash inflows that may complement and stabilize
household welfare when agricultural returns are uncertain or delayed. Non-farm
livelihood sources among porang farmers are summarized in the following figure
5:





Figure 5. Non-farm Income Sources of Porang-Farming Households


(Source: Adapted and modified from internet
sources by the author.)


 


Construction
Work


Construction work constitutes a salient non-farm wage-employment
pathway within rural livelihood portfolios, providing households with
relatively frequent cash income compared with seasonal farm earnings. In many
agrarian settings, construction labor is demand-driven by housing improvement,
local public works, and small-scale infrastructure investments, thereby
creating employment opportunities and supporting local economic circulation
through wage payments and related service demand. From a livelihood-resilience
perspective, construction employment can reduce liquidity constraints and
smooth consumption during periods when agricultural returns are delayed or
uncertain, reinforcing household welfare under market and climate stress.
Empirical evidence from environmentally and economically vulnerable areas of
Asia shows that participation in off-farm employment can increase household
income and complement on-farm activities, supporting welfare outcomes such as
improved dietary diversity (Bai et al., 2024). At the same time, construction
work is frequently organized within the informal economy, which can expose
workers to precarious conditions and earnings volatility, highlighting a
trade-off between short-term income buffering and employment quality
(International Labour Organization, 2023; International Labour Organization,
2024).


“I support a family of
three, my wife and two children. My main occupation is farming, but income is
unstable. To meet daily needs, I also work as a construction worker with a wage
of IDR 130,000 per day.” (AH: 55)


This evidence suggests that construction employment functions as a
critical income buffer for households facing unstable farm earnings. This is
consistent with recent evidence showing that participation in off-farm/non-farm
employment can increase household income and complement on-farm activities,
thereby supporting welfare outcomes under economic and environmental
vulnerability (Bai et al., 2024; International Labour Organization, 2024).


 


BPD Membership


Honoraria received by members of the Village Consultative Body
(BPD) can constitute a strategically important supplementary income source for
rural households. Although typically modest in absolute terms, routine
honoraria can improve cash-flow regularity and help households meet
recurring expenditures (e.g., food purchases, school-related costs, utilities)
when farm incomes are seasonal and highly variable. Within a
livelihood-portfolio framework, such institutional income streams can therefore
function as an income-stabilization mechanism, reducing short-term
liquidity constraints and supporting consumption smoothing under uncertainty
(Natarajan et al., 2022; UNEP-STAP, 2024).


“I work as a farmer and
support a family of four—my wife and three children. My income fluctuates
because it depends heavily on harvest results. In addition to farming, I serve
as a member of the Village Consultative Body (BPD) in Bontolempangang Village.”
(AR: 30)


The quotation highlights that BPD participation is not merely an
auxiliary activity, but an institutional role that interacts with the
household’s broader livelihood system. Beyond providing a supplementary income
stream, BPD membership may strengthen social and institutional capital by
expanding access to information, networks, and decision-making arenas at the
village level. In contemporary livelihood frameworks, such institutional
embeddedness can shape opportunity structures and resource access—potentially
influencing households’ ability to navigate shocks, identify livelihood
opportunities, and connect to public programs (Natarajan et al., 2022;
UNEP-STAP, 2024; Ma et al., 2024).


However, institutional roles also involve trade-offs. Time
commitments associated with meetings and administrative responsibilities may
compete with on-farm labor demands, particularly during peak agricultural
periods. Consequently, the net livelihood benefit of BPD participation depends
on the balance between (i) predictable honoraria and strengthened access to
information and networks, and (ii) opportunity costs in household labor
allocation. Interpreting BPD membership through this lens helps position
village institutional engagement as both an income strategy and an access
strategy within the non-farm livelihood domain (Natarajan et al., 2022; UNEP-STAP,
2024).


 


CONCLUSIONS


Livelihood
patterns are multi-stranded and risk-oriented. Households combine (i)
agricultural livelihood engineering (intensification and extensification), (ii)
diversification through multiple occupations and institutional roles, and (iii)
spatial strategies (temporary/circular migration and remittances) as
complementary pathways to stabilize welfare and reduce vulnerability. Agriculture
remains the primary livelihood base, reinforced by complementary buffers across
sectors. On-farm activities dominate, with maize functioning as a short-cycle
cash-flow bridge, rice serving as a subsistence anchor with marketable surplus,
and cattle raising acting as a precautionary liquid asset. These are further
strengthened by off-farm bamboo crafts and non-farm income sources (e.g.,
construction work and BPD honoraria), which enhance cash-flow regularity and
facilitate consumption smoothing.


 


RECOMMENDATIONS 


1)   
Farmers
should be supported to develop skills and knowledge that enable participation
in diverse livelihood activities and improve household income management.


2)   
Village
government and related stakeholders should strengthen support through training
programs, access to appropriate agricultural technologies, improved access to
capital, and strengthening village economic institutions to sustain household
livelihood strategies.


 


FURTHER STUDY


This study is limited by its
qualitative design and the small number of households (n=10), which provides
depth but limits statistical generalization. Future research could combine
qualitative insights with quantitative household surveys to estimate the
contribution of each activity to income and to examine how livelihood
strategies vary across seasons and market conditions. Comparative studies
across villages with different production and market access conditions would
also enrich understanding of porang-farming livelihoods.
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