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Introduction livelihood, especially in rural regions. The agricultural
sector made a notable contribution to the national

Agriculture continues being a key sector that economy, representing approximately 12-13% of
supports Indonesia's national economy. Statistics Indonesia’s Gross Domestic Product (GDP) in 2023 (BPS,
Indonesia data indicate that the agricultural sector 2024). In addition to its macroeconomic contribution,
remains essential for employment and economic output. ~ agriculture plays a crucial role in ensuring food security,
In February 2023, the sector accounted for poverty reduction, and rural development, particularly
approximately 29.36% of Indonesia’s total workforce, during financial recession. Agriculture offers
highlighting its significance as a primary source of employment opportunities for low-skilled labor and
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serves as a crucial income source for millions of
smallholder farmers in developing nations. In Indonesia,
the sector is closely associated with agro-industry, trade,
and transportation using integrated agribusiness value
chains, thus contributing to overall economic
development (OECD, 2025).

Indeed, the transition of labor from agricultural to
non-agricultural sectors has been substantial annually.
The global decline in the availability of rural labor is a
consequence of ongoing economic transformations
(FAO, 2022). The global employment share in agrifood
systems (AFS) has significantly declined, from 52.2
percent in 2000 to 39.2 percent in 2021, indicating a
substantial transition to other sectors over the past two
decades (FAO, 2024). Agricultural labor migration in
Indonesia is significantly influenced by developments in
non-agricultural sectors, comprising industry and
services, educational attainment, and the extent of
agricultural mechanization (Marpaung & Hubbansyah,
2025).

In the context of North Maluku, the mining sector
has emerged as a leading sector, having been identified
as a part of a national strategic project. This includes the
PT Indonesia Weda Bay Industrial Park (IWIP), which is
an integrated industrial area for integrated heavy metal
processing for the nickel downstream process (IWIP,
2024). The mining industry has led to a transition of
workers from agriculture to the mining, service, and
trade sectors, indicating a multiplier effect. The
agricultural sector is considered insufficient to fulfill the
economic requirements of the community. Other
reasons include the reduction of agricultural land and
income uncertainty in the agricultural sector. This shift
of labor from the agricultural to non-agricultural sectors
is the result of various interrelated factors.

The transition from agriculture to mining has
notably impacted socioeconomic conditions, resulting in
increased incomes and more modern lifestyles.
However, this shift has also led to a decline in
cooperation, an increase in individualism, and a rise in
socio-environmental risks (Khairani et al., 2025). Nickel
investments exhibit dual effects, it substantially promote
economic growth through industrial development and
job creation in local communities, while simultaneously
causing significant environmental degradation and
disruptions to agricultural livelihoods (Pambudi, 2025).
The analysis indicated that land remediation associated
with nickel mining on national scale was minimal,
whereas the land directly utilized by the nickel industry
will more than double from 2020 to 2026 (Heijlen &
Duhayon, 2024). Changes in economic structure,
demographic changes, and changing working
conditions influence individual and community
decisions to seek alternative employment outside the
traditional agricultural sector.
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Method

Research Location

This research was conducted for 5 months, starting
from June 2025 to October 2025. The research location,
which was determined purposively (Mukhlis et al., 2019;
Mukhlis et al., 2024; Asgaf et al.,, 2025). The research
location was the nickel mining area around Central
Halmahera which includes the villages of Sagea, Lelilef
Sawai, Gemaf, Woekob and Woejerana.

Population and Sample

The collected research data comprised both
primary and secondary sources. Primary data was
collected directly from respondents chosen as the
research sample, utilizing a questionnaire as the
instrument for data collection. Primary data was
collected directly from selected respondents using a
questionnaire as the data collection instrument.
Secondary data was collected from government agencies
and literature studies related to the research topic.

The selected respondents comprised
representatives from community groups who
previously worked as farmers and have now shifted to
non-agricultural sectors. Sampling was conducted using
snowball sampling (Mukhlis et al., 2022). A sampling
technique that initiates with a limited number of
participants and subsequently expands to additional
samples to fulfill the research data requirements
(Sugiyono, 2020; Mukhlis et al., 2023). Initiating with a
small group of key informants, which are including local
leaders, government officials, and other relevant actors.
Following that, researchers identified additional
respondents based on suggestions from these
informants according to established requirements set by
the researcher. The total number of respondents in this
study was 50 persons.

Data Analysis Method

The analyzed data consisted of scores measured on
a five-level Likert scale representing various
preferences, which are 1) strongly agree, 2) agree, 3)
neutral, 4) disagree, and 5) strongly disagree. The data
analysis proceeded with multiple linear regression. This
study analyzed four independent variables,
including the reduction of agricultural land (X1), income
uncertainty in the agricultural sector (X2), job
opportunities in non-agricultural sectors (X3), and
income stability in non-agricultural sectors (X4). The
dependent variable is Factors influencing changes in
livelihoods from the agricultural sector to non
agricultural sector (Y), which results in the following
multiple regression equation:
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Y=a+b1X1 +b2X2 +b3X3 +bd X4 +e €y
Result and Discussion
Analysis Result of Factors Influencing Livelihoods Shift from
the Agricultural to Non-Agricultural Sectors

Multiple Regression Analysis

Table 1. Multiple Linear Regression Test Result

Variable Beta
reduction of agricultural land 0.014
income uncertainty in the agricultural sector 0.200
job opportunities in non-agricultural sectors 0.597
income stability in non- agricultural sectors 0.196

Source: primary data analysis, 2025

Based on the regression test results obtained, the
regression equation can be formulated as follows:

Y =0.014 X1 + 0.200 X2 + 0.597 X3 + 0,196 X4 (2)

From this equation, it can be explained that: The
independent variable, reduction of agricultural land
(X1), has a positive effect with a value of 0.014 on
livelihoods shifting. Variable X1 are including
perception of the community over 1) agricultural land in
this region is decreasing annually; 2) some of the
agricultural land in this region has been converted into
mining sites; 3) The decline in agricultural land
availability poses significant challenges to farming
activities; 4) The current availability of land for
cultivation is inadequate; 5) The decrease in agricultural
land affects individuals' employment choices.

The independent variable of income uncertainty in
the agricultural sector (X2), has a positive effect with a
value of 0.200 on livelihoods shifting. Variable X2 are
including perception of the community over 1) farming
income frequently demonstrates uncertainty; 2)
Agricultural yields are greatly influenced by weather
conditions.; 3) The prices of agricultural products
frequently fluctuate, resulting in unstable incomes for
farmers; 4) Revenue generated from the agricultural
sector is frequently below the level of fulfilling basic
needs; 5) The potential for crop failure causes
fluctuations in farmers' income.

The independent variable of job opportunities in
non-agricultural sectors (X3), has a positive effect with a
value of 0.597 on livelihoods shifting. Variable X3 are
including perception of the community over 1) The
region presents plenty employment opportunities
within the non-agricultural sector; 2) Employment
opportunities in the non-agricultural sector are easily
accessible.; 3) Information about non-agricultural jobs is
easily obtained by the public; 4) Have a suitability to
work in the non-agricultural sector; 5) There is
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significant interest as numerous individuals in my
region are seeking employment in the non-agricultural
sector.

The independent variable of income stability in
non- agricultural sectors (X4), has a positive effect with
a value of 0.196 on livelihoods shifting. Variable X4 are
including perception of the community over 1) Income
derived from non-agricultural employment shows
greater stability compared to that generated from
agricultural activities; 2) Non-agricultural employment
offers a more stable monthly income..; 3) Income derived
from the non-agricultural sector is more reliable to
supplying family needs; 4) The probability of income
loss in the non-agricultural sector is lower compared to
what occurs in the agricultural sector; 5) Income derived
from the non-agricultural sector demonstrates more
long-term stability

Goodness of Fit Test
Simultaneous Test (F Test)

The F test results indicate a calculated F value of
89.613 with a significance level of 0.000. This suggests
that reduction of agricultural land (X1), income
uncertainty in the agricultural sector (X2), job
opportunities in non-agricultural sectors (X3) and
income stability in non- agricultural sectors colectivelly
influence livelihoods shifting.

Table 2. F Test Result
F Count
89.613

F Table
2.58

Significant
0.000v

Source: primary data analysis, 2025

Partial Test Results (T-Test)

From the Partial test result show the independent
variable of reduction of agricultural land (X1) and job
opportunities in non-agricultural sectors (X3) are
significantly  influence the dependent variable
livelihoods shifting (Y) in the regression model.

Table 3. Partial Test Results (T-Test)

Variable t count t table  Significant
X1 5.867 1.678 .000b
X2 1.561 1.678 126
X3 3.496 1.678 0.01
X4 1.064 1.678 2.93

Coefficient of Determination Test

The analysis provided a correlation coefficient (R)
of 0.943, indicating a very strong relationship between
the independent and dependent variables. Meanwhile,
R Square (Coefficient of Determination) of 0,888 shows
how much of the variation in the dependent variable is
explained by the independent variable. About 88.8% of
the variation in the dependent variable can be explained
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by the independent variables in the model and the
remaining of 11.2% is explained by other factors not
included in the model.

Table 4. Coefficient of Determination Test
R R square
0.943 0.888

Factors Influencing the Shift of Livelihoods from the
Agricultural to Non-Agricultural Sectors
Reduction of Agricultural Land

The analysis indicates that the reduction of
agricultural land is a significant factor driving the
change of livelihoods from agricultural to non-
agricultural sectors in the research area locations. The
major cause of the land reduction is resulting from the
conversion of agricultural land to development and
mining purposes. This process diminishes the land
available for cultivation and lowers agricultural
productivity, particularly affecting smallholder farmers
who rely significantly on land access for their income
and food security. farmers often become landless and it
also limits their capacity to sustain agricultural activities
(Coulibaly & Li, 2020).

The expansion of mining operations often occurs
into arable ground, making it unusable for farming and
degrading the agricultural ecosystems in the
surrounding area (Komba et al., 2023). The decrease in
agricultural land weakens the economic sustainability of
farming and limit employment opportunity in the
agricultural sector. Consequently, the local community
in the research areas are continually shifting to non-
agricultural activities to sustain their livelihoods and
enhance economic stability. Farmland conversion has
reduced natural livelihood assets and agricultural
production, causing farmers to shift their attention to
non-agricultural activities (Tufa & Megento, 2022).

Income Uncertainty in The Agricultural Sector

Income uncertainty in the agricultural sector is
widely recognized as a major factor driving farmers to
shift from agriculture to non-agricultural sectors. Rural
households normally allocate labor and resources to
have multiple income sources. Agriculture is basically
characterized by significant uncertainty due to its
dependence on climatic conditions, market fluctuations,
and biological production processes. Such uncertainties
frequently result in fluctuating and unpredictable
agricultural ~ income.  Agriculture is  basically
characterized by significant uncertainty due to its
dependence on climatic conditions, market fluctuations,
and biological production processes. Such uncertainties
frequently result in fluctuating and unpredictable
agricultural income. When agricultural income becomes
unstable, households pursue alternative employment
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opportunities by reallocating labor to non-agricultural
activities to ensure livelihood stability (Hastuti et al.,
2025). The decline of labor number in agricultural sector
impacted to several factors including low wage levels,
income uncertainty, land conversion for industrial
purposes (Utomo et al., 2025). Employment prospects in
the industrial and service sectors provide better income
stability compare to agricultural sector (Haviz et al,
2021)

Respondents indicated that employment in the
agricultural sector, despite its variable income, offered
long-term stability due to the presence of readily
available natural resources. Nevertheless, the limited
availability of agricultural land forced to shift to
alternative occupations, including trade, services, home
industries, and mining. Non-farm employment,
including small trade, services, wage labor, offers
alternative income sources that are not directly affected
by agricultural shocks (Saba et al., 2022).

Job Opportunities in Non-Agricultural Sectors

Opportunities for employment in non-agricultural
sectors at mining sites frequently arise from economic
activities generated directly and indirectly by mining
operations. The presence of mining companies fosters
the development of related sectors, including
transportation, construction, trade, services, and small-
scale businesses, which require local labor that was
previously dependent on agriculture. The expansion of
mining activities stimulates economic growth in
supporting sectors such as transport services,
construction, trade, and development of micro, small,
and medium enterprises, which in turn creates
employment opportunities for local communities (Faisal
Anwar et al., 2024).

This indicates that mining areas often experience
economic diversification where local residents shift from
farming to non-agricultural jobs that emerge around
mining operations. The emergence of nickel mining
activities stimulated the community to develop micro-
economic enterprises within the small-scale trading
sector, including the establishment of food stalls, local
transportation services on both land and sea, and the
rental of boarding residences or dormitories (Karsadi et
al., 2023). Respondents indicated that the advancement
of the mining industry in their region has facilitated
access to employment opportunities outside the
agricultural and fisheries sectors. The available job types
are diverse, enabling individuals to pursue various
opportunities. The mining sector employs millions
globally and creates additional jobs in related sectors,
establishing it as a crucial source of non-agricultural
employment in mineral-rich rural areas. Effective
mining,  governance, and  management  of
mineral resources lead to job creation, institutional
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strengthening, and the facilitation of sustainable,
inclusive growth in resource-rich countries (World
Bank, 2025).

Income Stability in Non- Agricultural Sectors

Income derived from non-agricultural sectors is
frequently regarded as more stable and dependable than
agricultural income, especially in rural economies that
heavily rely on climatic conditions and seasonal
production. involvement in non-farm income activities
significantly —strengthens household welfare and
financial stability. Diversification into non-agricultural
sectors boosts livelihoods and increases resilience to
economic shocks (Danso-Abbeam et al., 2020).

Participation in  non-agricultural activities,
including petty trade, handicrafts, and employment in
the service sector, enhances household resilience to
economic and climate-related shocks, while also
increasing overall income levels and adaptive capacity
(Degefu, 2025). Respondent express concerns regarding
the long-term stability of employment outside the
agricultural sector in which they are currently involved,
particularly in the context of the extended period of
mining activities. Currently, access to natural resources,
particularly forests and agricultural land, is significantly
limited.

Conclusion

In North Maluku, the mining sector has become a
prominent economic sector. The mining industry has
influenced local livelihood structures, characterized by a
shift of labor from agriculture to non-agricultural sectors
that emerge as multiplier effects of mining activities. The
multiple regression analyses utilized four independent
variables: the reduction of agricultural land (X1), income
uncertainty in the agricultural sector (X2), job
opportunities in non-agricultural sectors (X3), and
income stability in non-agricultural sectors (X4). The
results of the partial regression analysis (t-test) show
that livelihood shifting (Y) is statistically significantly
impacted by the loss of agricultural land (X1) and
employment prospects in the non-agricultural sector
(X3). However, the simultaneous analysis shows that in
areas affected by the nickel mining industries in Central
Halmahera regency, these four factors simultaneously
have a considerable impact on the transition of
livelihoods from the agricultural sector to non-
agricultural sectors. In addition, future studies may may
also look into how sustainable diversification initiatives
such as the development of Agri-based industries, local
entrepreneurship, and environmentally sustainable
non-agricultural employment opportunities, can
contribute to balanced regional economic growth while
preserving food security and community welfare.
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Longitudinal and comparative studies across different
mining regions are recommended to offer broader
insights into the sustainability of livelihood transitions
and policy interventions.
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