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This study examines the role of women in managing coffee plantations in
traditional North Sumatra communities and its impact on household income,
amidst restrictions imposed by the Dalihan Natolu system, a patrilineal
tradition limiting their land rights and decision-making power. Using
descriptive quantitative methods and Partial Least Squares Structural
Equation Modeling (PLS-SEM), data were collected from six coffee-producing
districts to analyze women’s rights to land, crops, and income. The findings
reveal that women'’s land tenure positively influences their rights to crops
and income, emphasizing the need for secure land rights to enhance
economic empowerment. Despite their significant contributions to coffee
production, cultural norms marginalize women in land ownership, limiting
their potential to improve household income. The study calls for institutional
and policy reforms to address gender inequality, enhance women’s access to
land and decision-making authority, and promote sustainable agricultural
practices in smallholder coffee plantations, ultimately contributing to

economic development and gender equity.

© 2025 The Authors. Published by IASE. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

The Dalihan Natolu custom, widely practiced in
traditional communities in North Sumatra, serves as
a framework that regulates social relationships,
including property ownership within indigenous
systems. In this customary system, men are
recognized as the landowners and the heads of
households who manage the family’s interests, while
women are viewed as part of the male-centric
household structure. This positioning reflects the
subordination of women within the system, even
though they play significant roles in the daily
management of natural resources, particularly in
coffee plantation farming. Indigenous institutions
involved in natural resource management, such as
those managing coffee plantations, play a critical role
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in regulating these resources (Chhetri and Ghimire,
2023; Pfammatter and Jongerden, 2023; Oloo et al,,
2023; Abman and Carney, 2020; Martial et al,
2023a).

North Sumatra is home to extensive Arabica
coffee farming, with men traditionally regarded as
the plantation owners and women serving as
internal workers, contributing to daily operations.
Despite their labor, women in this customary system
are often excluded from obtaining ownership or crop
rights. The Dalihan Natolu custom intricately
connects women to their roles as laborers in coffee
plantations, yet they remain subordinate to men in
both household and land management decisions.
Women perform work on plantations according to
men's decisions rather than their own preferences or
what might be best for the family (Addinsall et al.,
2023; Lestari and Suyanto, 2024; Norhadi et al,
2024; Honeybun-Arnolda et al.,, 2024).

Although women are often perceived as being
responsible for household tasks, such as educating
children, they paradoxically carry out demanding
physical labor on plantations. Traditional
communities see this work as an integral part of a
woman’s household duties rather than an act of


http://www.science-gate.com/
http://www.science-gate.com/IJAAS.html
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:trimartial@gmail.com
https://doi.org/10.21833/ijaas.2025.01.014
https://orcid.org/0000-0001-7096-2844
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://crossmark.crossref.org/dialog/?doi=10.21833/ijaas.2025.01.014&amp;domain=pdf&amp

Martial et al/International Journal of Advanced and Applied Sciences, 12(1) 2025, Pages: 141-153

discrimination. However, women's contributions to
plantations are essential to maintaining these farms
as a key livelihood source. Although women work
alongside men, they are frequently not
acknowledged for their role in the management of
land, which remains controlled by men (Mokati et al.,
2024; Addinsall et al., 2023; Huyer et al., 2021; Le et
al,, 2023; Ferritto, 2024).

Despite their extensive involvement, women in
rural communities are expected to follow the men'’s
lead when it comes to managing coffee plantations.
Men, as household heads, typically make all
significant decisions related to coffee plantation
management, from the initial planning stages to the
execution of daily tasks. The land for coffee
plantations is often inherited and controlled by men,
and women are only involved in plantation work
because it is seen as part of the household’s income-
generating activities.

Households typically rely on coffee plantation
products to meet their economic needs, but other
crops are often grown to supplement income. When
coffee crops do not meet family needs, men often
decide to replace coffee with other crops. These
decisions are economically driven and are typically
made by men without consulting women, who
contribute  significantly to maintaining the
plantations. Women'’s role in these decisions is often
disregarded, reflecting their lack of ownership or
control over the land they work.

Ironically, although women play a critical role in
the physical management of coffee plantations, they
lack the freedom to make decisions about their labor.
Local customs perpetuate this disparity, as they

formalize rules that institutionalize the
subordination of women under the Dalihan Natolu
system. Consequently, women'’s significant

contributions to coffee plantation management are
often overlooked, despite their critical role in
sustaining this agricultural system. Considering this,
recognizing women’s contributions is crucial to
ensuring the sustainability of the coffee plantation
system in North Sumatra.

The role of local policies and institutions in
reinforcing men’s ownership rights further
exacerbates the exclusion of women. Policies in
North Sumatra frequently neglect to consider gender
equality, leaving women marginalized in both
property rights and decision-making. Indigenous
communities often accept this institutionalized
discrimination as part of life, making it difficult for
women to secure their rights (Silander et al.,, 2024).
Women'’s labor is often seen as part of their inherent
responsibilities within the household, even when it
involves tasks typically reserved for men, such as
managing plantation land. As Mokati et al. (2024)
observed, institutionalized discrimination in such
systems is normalized, and seen as an unalterable
component of indigenous social structures. To
challenge and reform these entrenched customs, a
comprehensive review of the existing rule systems is
necessary, particularly those that perpetuate gender
discrimination.
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To recognize and empower women in coffee
plantation management, their rights to land and
crops must be strengthened. Securing these rights
would not only empower women but also promote
gender equality and enhance the sustainability of
coffee plantations (Bjegovic-Mikanovic et al.,, 2024;
Rettig and Hijmans, 2022; Akpa et al, 2024).
Reforming the traditional institutions that govern
land ownership and labor roles is essential for
achieving equality. When women have more control
over land and farming decisions, they can contribute
more effectively to household income, which in turn
benefits the broader community.

In conclusion, ensuring women’s rights in coffee
plantation management is vital for sustainable
agricultural practices. Addressing the inherent
inequalities in the traditional Dalihan Natolu system
would allow for more inclusive and equitable
resource management, ultimately supporting long-
term agricultural sustainability and community
development (Sharif et al, 2024; Yavorska et al,
2024; Dharamshi et al., 2023). Inequalities in these
areas, by contrast, exacerbate the unsustainable
exploitation of natural resources. Addressing these
disparities is crucial for promoting both gender
equality and sustainable agricultural practices in
indigenous communities. By strengthening women's

rights and reforming traditional customs,
communities in North Sumatra can ensure that
coffee plantations are managed in a more

sustainable and gender-inclusive manner.
2. Research methodology

We employed quantitative descriptive methods
to examine the contributions of women in managing
coffee plantations owned by the Var Arabica
community in North Sumatra. The study was
conducted in six districts recognized as central hubs
for Var Arabica coffee plantations, where the
traditional Dalihan Natolu system significantly
influences daily life. Our research focused on
understanding women's roles in plantation
management, their rights to land and crops, and
their impact on household incomes. Women's rights
include ownership of land, coffee trees, and the
products derived from them. An empirical analysis
was conducted using Structural Equation Modeling
(SEM) with Partial Least Squares (PLS), utilizing
SmartPLS software version 3.0.

2.1. Field research design

This study was conducted from April 2023 to
April 2024, with field research being an integral part
of the data collection process. The sampling method
employed was non-probability sampling due to the
unquantifiable nature of the population. More
specifically, purposive sampling was utilized,
whereby participants were selected based on
predefined criteria established by the researchers
(Sibona et al.,, 2020; Andrade, 2021). In alignment
with the study’s objectives, the selected participants
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were female coffee farmers who actively work on
and own coffee plantations. These women were
identified as key respondents given their direct
involvement in the coffee production system in
North Sumatra.

The research focused on women farmers from six
districts in North Sumatra: Dairi, Karo, Simalungun,
Humbang Hasundutan, North Tapanuli, and
Mandailing Natal. A total of 112 respondents were
selected as the sample for this study, all of whom
met the specified criteria. The selection process was
particularly focused on women engaged in the coffee
production system, emphasizing their role within the
broader agricultural framework of the region.

The research was set in the context of a
traditional socio-cultural system known as Dalihan
Natolu, a key aspect of Batak society. This customary
system operates under a patrilineal structure where
men traditionally hold positions of authority within
the household and community, particularly in
matters of land and property ownership. The
Dalihan Natolu system typically assigns different
roles to men and women, with men commonly
owning property and women often regarded as
subordinate in household and agricultural decision-
making. This system of differentiation is particularly
evident in land tenure and resource management
practices, where men are seen as the primary
landholders.

Understanding the gendered dynamics within
this system is crucial for recognizing the role of
women in plantation land management. This focus
aligns with global efforts to promote sustainable
development in agriculture, where gender equity in
resource management is increasingly recognized as a
key factor (Efendi et al, 2023). In this context, the
role of women in land and resource management can
offer valuable insights into achieving sustainability
goals in the agricultural sector.

The data collection methods used in this study
were comprehensive, involving multiple techniques

Women's
Management

Land Tenure
Status

Fig. 1: A basic model of women's
2.3. Multivariate analysis

We used multivariate analysis with SEM-PLS to
determine the relationship between the variables
developed in relation to the role of women in coffee
plantation management in North Sumatra. The

Women’s land

Women'’s crop

to ensure the richness and depth of the data
gathered. These methods included direct
observation, structured questionnaires, semi-
structured interviews, and document analysis. The
use of triangulation through these diverse methods
helped to enhance the reliability and validity of the
research findings. This approach ensures that the
study reflects the specific gendered roles in
agricultural production and land management,
contributing to a deeper understanding of the socio-
economic challenges and opportunities faced by
women in these communities. The questionnaires
were meticulously validated through pilot testing on
a small group of respondents to refine and adjust the
instrument as needed before full-scale deployment.

2.2. Procedures

Women's contributions to land preparation, crop
cultivation, and plantation maintenance highlight
their important role in society. Their involvement
includes tasks such as garden management, decision-
making, skill application, knowledge sharing, and
managerial responsibilities. These activities span
various stages: land preparation involves clearing
and tilling; crop cultivation includes planting coffee
and shade trees, as well as harvesting; and
maintenance covers fertilization, lawn care,
watering, pruning, and pest and disease control.
Women's rights are influenced by several factors,
including their ownership and access to land, coffee
plants, and the resulting products. The FAO's
developed approach bases these rights on the rights
of women involved in coffee farming (Mottet et al,,
2020; Reyes et al, 2020; Tapsoba et al, 2023).
Furthermore, Arabica coffee farming generates
income that women contribute to and control in
farmer households. Table 1 shows the observed
research variables, while Fig. 1 shows the overview
of the basic model approach we propose.

right

Income rights

rights

rights in smallholder coffee plantations
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developed approach encompasses the following
variables: 1) coffee plantation management variables
(M), which measure the involvement of women in
work and decision-making within coffee plantation
management; 2) land tenure status variable (L),
encompassing the legality and certainty of women's
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land access (Abman and Carney, 2020; Martial et al.,
2023b) 3)Variables of women's land rights (W); 4)
Variables of women's crop rights (R); and 5) As well
as the dependent variable, namely women's rights in
coffee harvest (Income rights) (I) (Phuong, 2023;
Chigbu, 2019; Akpa et al., 2024; Rugadya, 2020), This
is how women can determine their control over the
income they generate from coffee products. We are
using this approach to explore the following
hypotheses:

1. Women's land tenure status positively enhances
their rights to coffee plants, which in turn leads to
an increase in income rights.

2.Women's management has a positive effect on
improving women's rights in plants and ultimately
contributes positively to income rights.

Table 1: Variables observed in the study

Variable Code Description
M1 Role in garden management
Women'’s M2 Decision-making in the garden
management M3 Skills and knowledge
M4 Managerial abilities
L1 Legal documents
L2 Freedom of tenure
Land tenure status L3 Security of land rights
L4 Access to land
L5 Support of local communities
Land use rights
w1 .
w2 Right to regulate land use
w3 Right to increase land productivity
Women’s land right Wa Recognition of land rights
Equality of access rights
W5 o
W6 Freedom of dlsc.rlmmatlon on land
rights
R1 Full right to harvest
s . R2 Right to choose plant type
Women'’s crop rights R3 Right to sell crop
R4 Right to control crop
M1 Control of income
12 Contribution to households
Income rights 13 Right to use crop products
14 Comparison of utilization with

contribution

3. Result
3.1. Sample background analysis
The study area in North Sumatra is renowned as

a key center for arabica coffee cultivation,
encompassing six districts. This research was

The primary goal of the study is to examine the role
and rights of women in the management of coffee
plantations in this region. The research specifically
focuses on six districts: Dairi, Karo, Simalungun,
Humbang Hasundutan, North Tapanuli, and
Mandailing Natal, all of which are recognized as
significant hubs for arabica coffee farming.

Coffee farmers in these regions largely adhere to
traditional practices, having cultivated coffee for
generations. This research investigates the
participation of women in coffee plantation
management, an aspect deeply influenced by the
Dalihan Natolu system. This customary system,
grounded in a strong patrilineal structure,
designates men as heads of households, controlling
property ownership. Women, in contrast, are often
relegated to subordinate roles, particularly in the
control and ownership of land and other resources.
This differentiation highlights a crucial distinction in
the roles assigned to men and women, particularly in
land tenure. Exploring women's roles in land
management is therefore key to fostering
sustainable development, particularly in the
agricultural sector.

The research surveyed 112 female coffee farmers
who met the study criteria, specifically women
involved in the coffee production system in North
Sumatra. The descriptive analysis (Table 2) shows
the average age of the female farmers is 46 years,
ranging from 23 to 79 years. Despite their advanced
age, many women continue to work productively on
their coffee plantations. Most female farmers belong
to large families, with an average of nearly three
dependents and up to eight in some cases, which
underscores the significant economic burden these
women carry.

These women have long-standing ties to the land,
with an average residency of over 22 years,
indicating a high level of experience in managing
agricultural land. On average, they have been
managing coffee plantations for about 17 years,
indicating a deep-rooted tradition of coffee
cultivation passed down through generations.
Interestingly, the average educational level of the
women surveyed is high school, which suggests they
possess adequate understanding and knowledge of

conducted in a purposefully selected region known cultlvatllon techniques, - particularly in  coffee
e . production.
for its distinctive Dalihan Natolu customary system,
a traditional practice followed by the Batak people.
Table 2: Background and activities of sample farmers
Mean Mode Minimum Maximum
Age 46.26 45 23 79
Number of dependent 2.87 2 0 8
Length of stay 22.67 15 3 62
Education 2.56 3 1 4
Land area 1.060 0.5 0.1 6.0
Land status 1.20 1 1 3
Number of women’s work 7.87 8 5 10
Length of plantation 17.12 8 4 80
Number of land right 1.84 2 1 3
Number of coffees right 3.17 3 2 6
Yields 15472589.29 7000000 380000 89200000
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While the average land area per farmer is 1
hectare, some farmers manage as little as 0.1
hectares, with the largest holding reaching 6
hectares. Most farmers either own or share
ownership of the land they cultivate, though a small
number lease their plots. Coffee plantations in North
Sumatra are typically composed of small, inherited
plots of land passed from parents to sons, as per the
Dalihan Natolu system. The annual income
generated from these plantations averages 15
million rupiah, with a wide variation from 380,000
rupiah to over 89 million rupiah.

The Dalihan Natolu system underscores the
gender-based disparity in property ownership, with
men generally holding ownership rights. This
patriarchal system limits women's access to
landownership and reinforces gender inequality,
despite women’s significant role in agricultural
production. Understanding the role of women in this
context is essential to addressing issues related to
gender inequality and economic empowerment in
agricultural communities.

3.2. Evaluation of measurement instruments
(outer model)

The construct a robust model, we first conducted
an analysis of various multidimensional variables
related to the role of women in managing
smallholder coffee plantations. Specifically, the
variables were related to women's rights over land
and coffee crops, as well as their income from
farming, to better understand their overall
contribution to plantation management. The analysis
follows the Structural Equation Modeling (SEM)
approach, using outer loading factors to develop the
construction model based on exogenous factors
(Miller et al., 2020; Edeh et al., 2022).

To assess the reliability and validity of the
instrument, we applied two key measures:
Cronbach's alpha and composite reliability (CR).
Cronbach's alpha values above 0.7 indicate good
reliability for the constructs, while CR provides a
more conservative estimate. The convergence
validity was evaluated using the average variance
extracted (AVE), with a threshold of 0.5 as the
indicator of good convergence. We also used the

Fornell-Larcker Criterion and Cross Loading to
validate discriminant validity, ensuring that the

constructions measured were more strongly
correlated with their own indicators than with
others.

In addition, we assessed the structural model by
measuring path coefficients to support the research
hypothesis, using bootstrapping to test the
significance of these paths. The R-squared (R?)
values indicate the model’s ability to explain
variance in endogenous constructs, with higher
values reflecting stronger predictive power (Rehman
etal, 2023; Edeh et al.,, 2022).

3.3. Structural model analysis

The validity and reliability values confirm the
suitability of the construct variables in forming the
model. Cronbach's alpha values exceeded 0.7,
indicating reliable internal consistency for all five
endogenous variables, income rights, land tenure
status, women’s management, and women’s crop
and land rights. Furthermore, the AVE values were
all above 0.5, confirming the convergent validity of
the constructs (Table 3 and Table 4). This strong
reliability and validity indicate that the indicators
used are appropriate for constructing the model.
Furthermore, the path coefficients suggest
significant relationships between land tenure status
and women's crop rights, as well as between
women'’s crop rights and income rights (Table 5).

3.4. Relationship between variables based on
path coefficient

The path coefficient analysis (Fig. 2 and Table 5)
reveals that land tenure status significantly affects
women'’s crop rights, with a coefficient of 0.851. This
indicates that stronger land tenure status leads to
enhanced rights to crops for women. Similarly, a
strong land tenure status positively influences
women’s land rights, with a coefficient of 1.093.
However, women’s management negatively impacts
their land rights, suggesting institutional and
cultural barriers limiting women’s access to land
despite their active role in plantation management.

Table 3: Construct reliability and validity

Cronbach's alpha Rho_A CR AVE
Income rights 0.858 0.914 0.907 0.717
Land tenure status 0.945 0.948 0.958 0.822
Woman's management 0.929 0.932 0.950 0.827
Women's crop rights 0.930 0.935 0.950 0.828
Women's land rights 0.957 0.959 0.966 0.825
Table 4: Discriminant validity based on the Fornell-Larcker criterion
Income rights 0.847
Land tenure status 0.975 0.907
Woman's management 0.942 0.934 0.909
Women's crop rights 0.989 0.989 0.942 0.910
Women's land rights 0.970 0.995 0.916 0.987 0.908
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Fig. 2: Load factors, path coefficients, and R-squared values of constructs

Table 5: Path coefficient relationships between endogenous variables

Path 0 M SD T-statistics (]J0/SD|) P-values
Land tenure status -> income rights 0.133 0.143 0.220 0.605 0.545
Land tenure status -> women's crop rights 0.851 0.852 0.024 35.017 0.000
Land Tenure Status -> women's land rights 1.093 1.094 0.022 49.859 0.000
Woman's management -> income rights 0.042 0.044 0.052 0.819 0.413
Woman's management -> women's crop rights 0.147 0.146 0.026 5.758 0.000
Woman's Management -> women's land rights -0.105 -0.106 0.024 4.435 0.000
Women's crop rights -> income rights 1.120 1.120 0.140 8.002 0.000
Women's land rights -> Income rights -0.306 -0.318 0.231 1.326 0.185

0: Original sample; M: Sample mean; SD: Standard deviation

Women's crop rights significantly and positively
influence their income rights, with a coefficient of
1.120 at a 5% significance level. This strong positive
relationship indicates that when women gain greater
control over crops—such as deciding which crops to
grow, their uses, and the sale of produce—their
income increases directly. These findings suggest
that empowering women with greater control over
agricultural resources can significantly improve their
economic status and financial independence.

Additionally, women's management activities on
plantations positively affect their crop rights. A
coefficient of 0.147 shows that as women take on
more agricultural management roles, particularly on
coffee plantations, their control over crop rights
increases. This suggests that involving women in
decision-making related to agricultural practices
strengthens their crop rights. However, women's
management roles have a negative impact on their
land rights, with a coefficient of -0.105. This
indicates that even as women take on more
responsibilities in plantation management, it does
not lead to greater land ownership. Instead, cultural
and social barriers restrict their access to land rights.

These cultural barriers are rooted in the local
customary  system, Dalihan Natolu, which
traditionally reserves land rights for men. Despite
women's significant contributions to plantation
labor and management, these roles do not translate
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into land ownership. Traditional practices and
institutional laws continue to limit women'’s ability
to own land, reflecting persistent gender
discrimination in the legal and cultural frameworks
governing land ownership.

The analysis also shows that land tenure status
has no significant effect on women's income rights,
with a non-significant coefficient of 0.133. This weak
relationship suggests that land tenure status is not a
key determinant of women's income rights, and
other factors may play a larger role in shaping their
financial outcomes. Similarly, women's management
activities have no significant impact on their income
rights, as indicated by the small coefficient of 0.042.
This highlights a missed opportunity to leverage
women's management roles for improving their
economic welfare, pointing to a need for more
focused efforts in this area.

Furthermore, women's land rights negatively
affect their income rights, with a coefficient of -
0.306. This finding reveals a complex dynamic: while
women's crop rights enhance their income, their
land rights remain restricted. These restrictions are
driven by local regulatory systems that severely limit
women's land ownership, even as they gain more
control over agricultural production and income.

In summary, while women's crop rights play a
critical role in improving their income, the study
highlights significant institutional and cultural
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barriers, particularly regarding land ownership, that 7). This means that when land tenure status is
hinder women's overall economic empowerment. To strengthened, it will significantly increase women's
effectively enhance women's income and land rights, rights to crops, which in turn substantially increases
interventions must address these broader systemic their income rights. This high value shows that
challenges and focus on reducing gender women's rights to plants are an important pathway
discrimination in agricultural and land governance. that links land tenure status with income rights.
Meanwhile, the Woman's Management construct
3.5. Specific Indirect Effects shows a positive indirect influence on income rights
through women's crop rights (0.165). The coefficient
The path coefficient and its impact on the of 0.165 shows the positive indirect effect of
structural model reveal specific indirect effects management by women on income rights through
(Table 6). The land tenure status construct has a women's rights to crops and is significant at the level
positive effect on income rights through women's of 5 percent. This means that although women's
crop rights (0.953). The specific indirect effect value management has a positive effect on income rights, it
of 0.953 shows that land tenure status has a has a smaller effect compared to land tenure status.

substantial indirect effect on income rights through
women's crop rights at the level of 5 percent (Table

Table 6: Specific indirect effects

Path 0 M SD T-statistics (|O/SD|)  P-values
Land tenure status -> women's crop rights -> income rights 0.953 0.955 0.127 7.509 0.000
Women's management -> women's crop rights -> income rights 0.165 0.163 0.032 5.138 0.000
Land tenure status -> women's land rights -> income rights -0.335 -0.348 0.253 1.321 0.187
Women's management -> women's land rights -> income rights 0.032 0.034 0.027 1.210 0.227

Table 7: Results of hypotheses proposed in the model

Hypothesis Evaluation of the hypothesis Confidence levels T-statistic Path coefficient
Hypothesis 1 Accepted YES p<0.01 Yes
Hypothesis 2 Accepted YES p<0.01 Yes
The land tenure status construct has a negative coffee plantations in North Sumatra. The results
indirect effect on income rights through women's underscore both the positive impacts of women's
land rights, with a coefficient of -0.335. This suggests management and rights on income generation and
that an increase in land tenure status may reduce the ongoing challenges related to gender inequality,
income rights through women's land rights; especially concerning land tenure. In the following
however, this effect is not statistically significant at discussion, we will explore the broader implications
the 5% level. This negative impact reflects strict local of these findings, particularly in the context of
regulations that restrict women's land tenure rights, sustainable agriculture, and propose actionable
even though such regulations may encourage women strategies to enhance women's empowerment in this
to increase their incomes. Similarly, the indirect sector.
effect of women's management on income rights
through women's land rights is negligible. The Table 8: R-squared and adjusted R-squared values for key
coefficient of 0.032 indicates a minimal indirect constructs
. ' R-squared R-squared adjusted

effect, demonstrating that women's management Tncome rights 0.980 0980
does not significantly influence income rights Women's crop rights 0.980 0.980
through their land I‘ightS. Women's land rights 0.991 0.991

A model that includes independent variables such
as land tenure status, women's management, 4.1. Land tenure status effect
women's crop rights, and women's land rights can
explain 98% of the variability in income rights, as Based on the path coefficient of the land tenure
indicated by R-squared Income Rights = 0.980 (Fig. 2 construct, land tenure status had a positive effect on
and Table 8). The high R-squared values women's crop rights (Table 5). A positive effect
demonstrate the model’s robustness and its ability to indicates that the land tenure status aligns with the
predict income rights, women’s crop rights, and land women's crop rights. The fact was that women in
rights with great accuracy (Table 8). This study the Dalihan Natolu indigenous community had
provides a valuable framework for understanding limited land ownership rights. Consequently, their
gender dynamics in agricu]tura] land management, I‘ightS to the pI‘OdUCtS of the land were also limited.
offering important insights for policymaking to Women's restricted access to land correlates directly
promote gender equa]ity and economic with their limited decision-making power over crop
empowerment. production and its benefits. The Dalihan Natolu

customary system in North Sumatra plays a crucial
4. Discussion role in determining land tenure, where men hold
dominant control over land ownership, further

These findings highlight several key insights into restricting women's rights. Low levels of women's

the role of women in the management of smallholder land rights have an impact on their crop rights, and
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vice versa. This is in line with Yang et al. (2020)
which explains that a clear understanding of the land
status enhances the effectiveness of land
management. Nchanji et al. (2023) further
emphasized that weak land tenure is primarily
caused by limited land ownership. However, in
North Sumatra, women's land rights are weakened
due to local regulations that place land ownership
under the control of men. Even though local
regulations in North Sumatra dictate the land tenure
system, there are potential changes that could
impact women's agricultural rights. Certainty of land
tenure regulations can also empower women,
including increasing land productivity (Bizoza and
Opio-Omoding, 2021).

Local regulations play a significant role in
determining land tenure status, especially where
men dominate decision-making over women. This
dominance explains why women have limited access
to land rights, particularly for agricultural purposes.
The prevailing local customs restrict women's access
to resources, which in turn affects their ability to
manage and utilize land effectively. As highlighted by
Camara et al. (2023), these local systems of land
tenure regulation can become a barrier to resource
management. This form of gender-based
discrimination limits women's autonomy in making
decisions related to agricultural practices, including
the use of plant products.

To counter this inequality, it is crucial to enhance
the decision-making capacity of women. Le et al.
(2022) stressed the importance of increasing the
proportion of women involved in strategic
agricultural decisions. Women require social
incentives to develop their skills and capabilities, as
supported by Naser and Al-Tit (2023) and Bakoben
(2024). The lack of local institutional support and
ineffective social systems have left women farmers
disempowered and without the necessary access to
resources (Lountain et al, 2024). Therefore, to
achieve equality in resource access, empowerment
programs must be backed by comprehensive
development initiatives (Ferritto, 2024; Kelley et al.,
2024). Furthermore, the positive relationship
between land tenure status and women's rights over
land shows that improving tenure can strengthen
women'’s land rights. Women view this enhancement
to secure their land rights, although local customary
regulations such as the Dalihan Natolu system
continue to dominate. Formal land tenure rules often
fail to adequately address lands inherited through
customary means (Ibrahim et al., 2023). While some
reforms to the land tenure system have increased
women's rights, these improvements are still limited
in scope.

Ajefu and Abiona (2020) argued that
strengthening land tenure status correlates with
increased agricultural productivity. Although legal
frameworks do not always provide women with full
land ownership, they can reinforce their land rights
by improving productivity on their farms. Many rural
farmers distrust the security of formal legal land
possession (Rao et al., 2020). In practice, women
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gain recognition of their land rights primarily
through their ability to productively manage
farmland. Securing land tenure, as Olagunju et al.
(2023) noted, reduces the risks of system failure and
crop losses. However, despite the recognition of
their land rights, women often face restrictions on
transferring land rights due to customary rules like
those of Dalihan Natolu. Social systems continue to
create unequal claims to natural resources for
women (Selvadurai et al., 2020).

4.2. The effect of women’s management

The construction of women's management has a
positive effect on women’s crop rights, with a
coefficient of 0.147, showing a significant influence
at the 5 percent level (Table 5). This suggests that
women’s participation in coffee plantation activities
can enhance their rights to crop yields. However,
women's management also has a significant negative
impact on their land rights, accounting for 5 percent
of the total. The existence of these divergent
effects—positive on crop rights and negative on land
rights—suggests that while women may expect
greater control over crop products, their land rights
remain restricted. This indicates that increasing
women's involvement in plantation management
allows them to exercise greater control over the use
of crop products, but not over the land itself. Women
play a key role in farming to achieve financial
stability, but this role does not extend to accessing
land finance directly (Ozili, 2024).

According to Pandey (2024), women face the
struggle for equal rights across gender, religion, and
societal differences. Local communities shape gender
constructs based on perception rather than
capability (Spence et al., 2023; Karananeethi et al.,
2024; Tourtelier et al, 2023). In terms of income,
women can contribute more significantly to
household income when their rights to crops are
enhanced. This situation aligns with the traditional
values of the Dalihan Natolu indigenous community,
where women are often regarded as laborers who
must adhere to the will of men, who are considered
the heads of households. Although women perform
most of the tasks in coffee plantations, the
ownership of the land typically belongs to men.
Consequently, men hold greater authority in making
decisions related to the management of coffee
plantations compared to women.

On the other hand, the management of
plantations by women has a marked negative effect
on their land rights. This highlights the duality of
plantation management in the region. As Santpoort
et al. (2021) noted, in terms of access to and control
over land and other natural resources, women do
not receive equal treatment compared to men. In
North Sumatra, despite increased female labor
participation, women’s land rights have diminished
due to local customary laws that restrict women's
land ownership. These findings demonstrate that as
women's management activities in agriculture
increase, indigenous local rules within North
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Sumatra communities tend to further restrict
women's land rights. Women can manage
plantations and gain rights over crops, but their land
rights—such as the ability to transfer or change the
status of land tenure—remain tightly constrained.

This gender inequality in land rights stems from
broader societal systems of discrimination, which
operate at both local and global levels (Yavorska et
al, 2024). The Indigenous Dalihan Natolu
communities of North Sumatra exemplify this
pattern in their coffee plantation management.
Women are encouraged to contribute to the
household economy by promoting their rights over
crop products, but their land rights remain limited.
This systematic discrimination supports women'’s
productivity to enhance household income but
confines them within a family production system
where they serve as laborers without full land
ownership. The Dalihan Natolu communities
advocate for women'’s active use of crop products
but maintain the men's dominance over land
ownership.

When women participate actively in plantation
management, they gain control over crop products,
allowing them to make more informed decisions
about agricultural practices and crop management.
This contribution positively affects household
income. However, the simultaneous limitation of
their land rights points to a double standard by local
institutions, which encourages women’s roles in
natural resource management while restricting their
access to land ownership (Kelley et al., 2024).

4.3. The effect of women'’s crop rights

The study finds that women's crop rights
significantly impact their income rights, indicating
that as women's control over crops (yields)
increases, so does their ability to claim and manage
income derived from these resources (Table 5).
When women gain rights to their crops, they can
exert more control over how farm produce is
utilized. Typically, these crop rights are
strengthened when women's land tenure status is
clarified. The coefficient reveals a robust
relationship between women’s crop rights and their
income rights, suggesting that women attain
stronger income control when they hold rights over
crops and their products. This reflects an ongoing
effort by women to secure equal control over
resources (Ghanea, 2022).

This finding indicates that women are
encouraged to be more productive in coffee
plantation activities. It provides evidence of a
dualism in women’s rights in managing coffee
plantations. The support they receive is primarily
aimed at increasing their productivity rather than
strengthening their rights over land ownership.
Women's rights over land do not improve despite
their increased labor input. There remains a
disparity in land ownership rights between men and
women. This is consistent with the findings of Njogu
et al. (2024), who highlighted the weakened position
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of women’s rights due to unequal decision-making
power within households, which are often
dominated by their husbands. As a result, women
have limited access to financial resources and other
assets.

In another study, Shamsuddoha et al. (2024)
demonstrated that the low level of women’s rights is
linked to limited economic opportunities, often
stemming from poor education and health. This
situation slightly differs in the Dalihan Natolu
indigenous community, although it still reflects
restrictions on women'’s rights. The limitation on
women'’s rights in these communities is mainly a
result of the disproportionate division of labor
between men and women, rooted in customary
practices. Mubangizi and Tlale (2023) further argued
that the low level of women’s rights is due to
fundamental discrimination, which contradicts basic
human rights principles.

However, in many traditional settings, women
face challenges in securing full land ownership due
to customary laws that favor men as primary
landholders. Nevertheless, the evidence shows that
when women can control their crops and products,
they also gain greater rights over the income they

generate.
Therefore, women play a crucial role in their
communities, particularly through their

contributions to households (Lajci et al., 2024). By
exercising control over their crops, women can make
more informed decisions regarding their utilization.
This approach serves as a strategy to empower
women, granting them the autonomy to manage
crop-related decisions and strengthening their rights
over agricultural yields and products.

These findings highlight the complexity of gender
dynamics in rural agricultural settings, where
women’s contributions to the workforce are not
adequately recognized through the provision of
equal land ownership rights. While efforts to
increase productivity are important, they should be
complemented by measures that ensure equitable
access to land and resources for women. Without
such changes, gender inequality in agricultural
communities will persist, limiting women's potential
to contribute fully to economic development and
social progress.

4.4. Result of hypotheses

The construction of Land Tenure Status
demonstrated a specific indirect effect on income
rights through women's crop rights, with a value of
0.953. This substantial indirect effect indicates that
improving women's land tenure status significantly
influences their income rights via the strengthening
of crop rights (Table 6). As land tenure becomes
more secure, women gain greater control over crops,
which, in turn, leads to a marked increase in their
income, supporting Hypothesis 1. These findings
highlight women'’s efforts to contribute to household
income by enhancing their rights over agricultural
yields.
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Meanwhile, the construction of Women's
Management also showed a positive indirect effect
on income rights through crop rights, with a
coefficient of 0.165. This indirect effect, significant at
the 5 percent level, suggests that the management
activities women engage in have a notable impact on
their income rights by strengthening their control
over crop yields (Hypothesis 2). These results
demonstrate that, despite limitations imposed by
local customary laws and institutions, women strive
to assert and strengthen their rights.

As noted by Santpoort et al. (2021), rural women
often endeavor to reinforce their rights depending
on the specific challenges they encounter. In the
context of North Sumatra, rural women are working
to overcome marginalization within a system that
restricts their land tenure rights. Women are taking
the initiative to achieve gender equality by
strengthening their rights to crops and contributing
to  household income through plantation
management, as observed in the case of coffee
plantations (Yavorska et al, 2024). This highlights
the ability of women to adapt and modify their roles
according to the circumstances they face, making
significant efforts to secure their rights.

However, these efforts also reveal the constraints
women face in plantation work. Local customs
encourage women to take active roles in managing
plantations to support household income, yet their
control over crops and decision-making remains
limited, and their roles within families are often
subordinate to men. Although women are key
contributors to plantation labor and significantly
impact household income, their rights are severely
restricted due to the influence of customary
practices. In North Sumatra, the cultural norm
known as Dalihan Natolu reflects these restrictions,
limiting women's rights and authority.

Despite these challenges, local customs in North
Sumatra do encourage women’s participation in
plantation management by granting them rights over
crops and produce, yet these rights are constrained
by limited decision-making power. Women,
particularly those who own smallholder coffee
plantations, face significant discrimination, despite
managing most of the plantation work and
contributing substantially to household income. This
gender inequality, rooted in local customs and
community rules, prevents women from assuming
more prominent decision-making roles. Additionally,
as Silander et al. (2024) noted, current policy
instruments fail to fully incorporate gender equality,
further inhibiting women's ability to expand their
roles. Therefore, there is a clear need for local
institutions to develop policies that promote and
protect women’s rights in managing smallholder
coffee plantations.

5. Conclusion
This study highlights the crucial role of women in

the management of smallholder coffee plantations in
North Sumatra, particularly in the context of the
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Dalihan Natolu system, which limits women's land
rights and decision-making power. The findings
underscore that while women are actively involved
in agricultural management, their land tenure status
and rights to crops remain constrained by traditional
cultural norms. However, the study demonstrates
that women’s land tenure status significantly
influences their rights to crops, and in turn, these
crop rights positively impact household income. This
indicates that securing women’s land rights is
essential for  improving their economic
empowerment.

The research contributes to the broader body of
knowledge on gender inequality in agricultural
management by providing empirical evidence from
North Sumatra, where traditional customs continue
to dictate women's roles in land ownership. The
study emphasizes the need for institutional and
policy reforms to dismantle gender-based barriers
and promote equal access to land and agricultural
resources for women. Such reforms would not only
improve household income but also contribute to the

long-term sustainability of smallholder coffee
plantations.
The key implication of this study is that

empowering women through land and crop rights
can lead to more equitable and sustainable
agricultural practices. The study suggests that future
research should focus on exploring the effectiveness
of policy interventions aimed at enhancing women's
land rights in other regions or agricultural sectors.
Additionally, examining the long-term impacts of
gender equality in agricultural management on
community development could offer further insights
into sustainable economic growth in rural areas. This
research sets the stage for further investigations into
the intersection of gender, land rights, and
sustainable agriculture.

Compliance with ethical standards
Ethical considerations

Informed consent was obtained from all
participants, and confidentiality was maintained
throughout the study. The research adhered to
ethical guidelines and respected local cultural norms,
ensuring no harm to participants or disruption to the
community.

Conflict of interest

The author(s) declared no potential conflicts of
interest with respect to the research, authorship,
and/or publication of this article.

References

Abman R and Carney C (2020). Land rights, agricultural
productivity, and deforestation. Food Policy, 94: 101841.
https://doi.org/10.1016/j.foodpol.2020.101841

Addinsall C, Rihai N, Andre B, Addinsall E, Dunphy M, Van der
Wildenberg B, Nelson A, and Weir T (2023). Applying an


https://doi.org/10.1016/j.foodpol.2020.101841

Martial et al/International Journal of Advanced and Applied Sciences, 12(1) 2025, Pages: 141-153

intersectional lens to addressing gender disparities and
disadvantage in rural Melanesian agriculture. Journal of
International Development, 35(7): 1574-1594.
https://doi.org/10.1002/jid.3740

Ajefu JB and Abiona O (2020). The mitigating impact of land
tenure security on drought-induced food insecurity: Evidence
from rural Malawi. The Journal of Development Studies,
56(12): 2169-2193.
https://doi.org/10.1080/00220388.2020.1762862

Akpa AF, Amegnaglo CJ, and Chabossou AF (2024). Women's
engagement in agriculture and income inequality in sub-
Saharan Africa. Social Sciences and Humanities Open, 9:
100888. https://doi.org/10.1016/j.ssah0.2024.100888

Andrade C (2021). The inconvenient truth about convenience and
purposive samples. Indian journal of psychological medicine,
43(1): 86-88.
https://doi.org/10.1177/0253717620977000
PMid:34349313 PMCid:PM(C8295573

Bakoben HBM (2024). Empowering women entrepreneurs in
Saudi Arabia through Ar-Rahn financing: A dual analysis
approach. International Journal of Advanced and Applied
Sciences, 11(6): 53-58.
https://doi.org/10.21833/ijaas.2024.06.006

Bizoza AR and Opio-Omoding ] (2021). Assessing the impacts of
land tenure regularization: Evidence from Rwanda and
Ethiopia. Land Use Policy, 100: 104904.
https://doi.org/10.1016/j.landusepol.2020.104904

Bjegovic-Mikanovic V, Matovic-Miljanovic S, Seitalieva C,
Makarova T, Murzalieva G, Kozhokeev K, Wenzel H, and
Laaser U (2024). Rights and responsibilities: Women
leadership for health in Kyrgyzstan. PLOS ONE, 19(2):
e0295239.
https://doi.org/10.1371 /journal.pone.0295239
PMid:38363759 PMCid:PMC10871472

Camara G, Simoes R, Ruivo HM, Andrade PR, Soterroni AC, Ramos
FM, Ramos RG, Scarabello M, Almeida C, Sanches I, and
Maurano L et al. (2023). Impact of land tenure on
deforestation control and forest restoration in Brazilian
Amazonia. Environmental Research Letters, 18(6): 065005.
https://doi.org/10.1088/1748-9326/acd20a

Chhetri B and Ghimire S (2023). Gender differentiated impacts of
climate change on agriculture in Nepal: A review. Innovations
in Agriculture, 6: e32852.
https://doi.org/10.25081/ia.2023-021

Chigbu UE (2019). Anatomy of women's landlessness in the
patrilineal customary land tenure systems of Sub-Saharan
Africa and a policy pathway. Land Use Policy, 86: 126-135.
https://doi.org/10.1016/j.landusepol.2019.04.041

Dharamshi K, Moskovitz L, and Munshi S (2023). Securing a
sustainable future: A path towards gender equality in the
Indian agricultural sector. Sustainability, 15(16): 12447.
https://doi.org/10.3390/su151612447

Edeh E, Lo W], and Khojasteh ] (2022). Review of partial least
squares structural equation modeling (PLS-SEM) using R: A
workbook. Structural Equation Modeling: A Multidisciplinary
Journal, 30(1): 165-167.
https://doi.org/10.1080/10705511.2022.2108813

Efendi F, Sebayang SK, Astutik E, Reisenhofer S, and McKenna L
(2023). Women's empowerment and contraceptive use:
Recent evidence from ASEAN countries. PLOS ONE, 18(6):
e0287442.
https://doi.org/10.1371/journal.pone.0287442
PMid:37368912 PMCid:PMC10298759

Ferritto R (2024). Will policy help close the digital gender divide?
An intersectional feminist policy analysis of Ethiopia's
national digital policy. Development Policy Review, 42(2):
e12743. https://doi.org/10.1111/dpr.12743

Ghanea N (2022). Piecing the puzzle—Women and freedom of
religion or belief. The Review of Faith and International

151

Affairs, 20(3): 4-18.
https://doi.org/10.1080/15570274.2022.2111804

Honeybun-Arnolda E, Turner RA, Mukhopadhyay R, Collins C, and
Wills ] (2024). Localising and democratising goal-based
governance for sustainability. Environmental Science and
Policy, 151: 103638.
https://doi.org/10.1016/j.envsci.2023.103638

Huyer S, Simelton E, Chanana N, Mulema AA, and Marty E (2021).
Expanding opportunities: A framework for gender and
socially-inclusive climate resilient agriculture. Frontiers in
Climate, 3: 718240.
https://doi.org/10.3389/fclim.2021.718240

Ibrahim HK, Hendriks SL, and Schénfeldt HC (2023). The effect of
land tenure across food security outcomes among smallholder
farmers using a flexible conditional difference-in-difference
approach. International Journal of Agricultural Sustainability,
21(1): 2220900.
https://doi.org/10.1080/14735903.2023.2220900

Karananeethi A, Prihadi KD, Ho YM, Shoba C, Nesan G, Cahyanti 1Y,
and Surjaningrum ER (2024). Achieving relationship
satisfaction: household gender equality and mattering.
International Journal of Public Health Science, 13(1): 376-384.
https://doi.org/10.11591/ijphs.v13i1.23214

Kelley K, Hipp L, and Protsch P (2024). Organizational
commitments to equality change how people view women's
and men's professional success. Scientific Reports, 14(1):
7609.
https://doi.org/10.1038/541598-024-56829-1
PMid:38556520 PMCid:PMC10982289

Lajci D, Asllani G, Gega G, and Grima S (2024). The position of
women in Kosovo-perspectives and socio-economic
challenges. International Journal of Sustainable Development
and Planning, 19(1): 221-228.
https://doi.org/10.18280/ijsdp.190120

Le TN, Le LH, Duong BT, Hoang ATT, Tran VTT, and Nguyen TTT
(2022). The influence of female leadership on the cash
holdings of listed companies in Vietnam. International Journal
of Advanced and Applied Sciences, 9(8): 55-64.
https://doi.org/10.21833 /ijaas.2022.08.007

Le TT, Phan SV, Nguyen DT, Hoang HT, Vu LT, Le TA, and Nguyen
TT (2023). Ethnic minority women's empowerment in
agriculture in the central region of Viet Nam. PLOS ONE,
18(8): e0287115.
https://doi.org/10.1371/journal.pone.0287115
PMid:37549161 PMCid:PMC10406194

Lestari N and Suyanto S (2024). A systematic literature review
about local wisdom and sustainability: Contribution and
recommendation to science education. Eurasia Journal of
Mathematics, Science and Technology Education, 20(2):
em2394. https://doi.org/10.29333/ejmste /14152

Lountain S, Cooper B, Crase L, and Burton M (2024). Is policy
convergence required to improve women's empowerment in
agriculture? Evidence from West Bengal. International Journal
of Water Resources Development, 40(2): 213-233.
https://doi.org/10.1080/07900627.2023.2236727

Martial T, Asaad M, Gunawan [, Novita D, Sitepu RK, and Darma S
(2023a). Rubber plantation smallholders' management model
in traditional farming practices in North Sumatera, Indonesia.
International Journal of Research and Review, 10(1): 358-363.
https://doi.org/10.52403/ijrr.20230139

Martial T, Lubis Y, and Harahap AR (2023b). Women and gender
discrimination in the management of Arabica coffee
plantations in North Sumatra. International Journal of
Research and Review, 10(9): 200-205.
https://doi.org/10.52403/ijrr.20230922

Miller M, Tasic ], Lyons T, Ewing R, and Grace ]B (2020). Structural
equation modeling. In: Ewing R, and Park K (Eds.), Advanced
quantitative research methods for urban planners: 185-215.
Routledge, Oxfordshire, UK.
https://doi.org/10.4324/9780429325038-8


https://doi.org/10.1002/jid.3740
https://doi.org/10.1080/00220388.2020.1762862
https://doi.org/10.1016/j.ssaho.2024.100888
https://doi.org/10.1177/0253717620977000
https://doi.org/10.21833/ijaas.2024.06.006
https://doi.org/10.1016/j.landusepol.2020.104904
https://doi.org/10.1371/journal.pone.0295239
https://doi.org/10.1088/1748-9326/acd20a
https://doi.org/10.25081/ia.2023-021
https://doi.org/10.1016/j.landusepol.2019.04.041
https://doi.org/10.3390/su151612447
https://doi.org/10.1080/10705511.2022.2108813
https://doi.org/10.1371/journal.pone.0287442
https://doi.org/10.1111/dpr.12743
https://doi.org/10.1080/15570274.2022.2111804
https://doi.org/10.1016/j.envsci.2023.103638
https://doi.org/10.3389/fclim.2021.718240
https://doi.org/10.1080/14735903.2023.2220900
https://doi.org/10.11591/ijphs.v13i1.23214
https://doi.org/10.1038/s41598-024-56829-1
https://doi.org/10.18280/ijsdp.190120
https://doi.org/10.21833/ijaas.2022.08.007
https://doi.org/10.1371/journal.pone.0287115
https://doi.org/10.29333/ejmste/14152
https://doi.org/10.1080/07900627.2023.2236727
https://doi.org/10.52403/ijrr.20230139
https://doi.org/10.52403/ijrr.20230922
https://doi.org/10.4324/9780429325038-8

Martial et al/International Journal of Advanced and Applied Sciences, 12(1) 2025, Pages: 141-153

Mokati JTW, Ncube A, and Bahta YT (2024). Is it really
feminization of agriculture? The issue of household food
security in Lesotho's Southern Lowland District. Journal of
Asian and African Studies, 59(2): 411-424.
https://doi.org/10.1177/00219096221111359

Mottet A, Bicksler A, Lucantoni D, De Rosa F, Scherf B, Scopel E,
Lépez-Ridaura S, Gemmil-Herren B, Bezner Kerr R, Sourisseau
JM, and Petersen P et al. (2020). Assessing transitions to
sustainable agricultural and food systems: A tool for
agroecology performance evaluation (TAPE). Frontiers in
Sustainable Food Systems, 4: 579154.
https://doi.org/10.3389 /fsufs.2020.579154

Mubangizi JC and Tlale MT (2023). How gender-based cultural
practices violate women's property rights and inhibit
property ownership: A South African perspective. Women's
Studies International Forum, 96: 102678.
https://doi.org/10.1016/j.wsif.2023.102678

Naser AB and Al-Tit AA (2023). Women's entrepreneurial
behavior in Saudi Arabian SMEs: A study based on Ajzen's
theory of planned behavior. International Journal of Advanced
and Applied Sciences, 10(9): 132-138.
https://doi.org/10.21833/ijaas.2023.09.015

Nchanji EB, Chagomoka T, Bellwood-Howard I, Drescher A,
Schareika N, and Schlesinger ] (2023). Land tenure, food
security, gender and urbanization in Northern Ghana. Land
Use Policy, 132: 106834.
https://doi.org/10.1016/j.landusepol.2023.106834
PMid:37662448 PMCid:PMC10472023

Njogu L, Adam R, and Farnworth CR (2024). Assessing women's
empowerment, participation, and engagement in aquaculture
in Bangladesh. Aquaculture International, 32: 6303-6331.
https://doi.org/10.1007 /s10499-024-01467-7
PMid:39247218 PMCid:PMC11374827

Norhadi, Juliati Y, Hidayat K, and Dwicahyono E (2024).
Agricultural extension model based on local wisdom in
creating household welfare in the Dayak Tunjung tribe
community, West Kutai Regency. Journal of Global
Innovations in Agricultural Sciences, 12(1): 186-196.
https://doi.org/10.22194/JGIAS/12.1237

Olagunju KO, Olagunju KA, Ogunniyi Al, Omotayo AO, and
Oyetunde-Usman Z (2023). To own or not to own? Land
tenure security and production risk in small-scale farming.
Land Use Policy, 127: 106584.
https://doi.org/10.1016/j.landusepol.2023.106584

Oloo SO, Galie A, and Teufel N (2023). Is agricultural labour
feminizing in South and South East Asia: Analysis of
demography and health services data on women and work.
Frontiers in Sustainable Food Systems, 7: 1114503.
https://doi.org/10.3389/fsufs.2023.1114503

Ozili PK (2024). Effect of gender equality on financial stability and
financial inclusion. Social Responsibility Journal, 20(2): 205-
223. https://doi.org/10.1108/SR]-12-2022-0565

Pandey S (2024). The burden of being a Muslim woman in India—
The instrumentalisation of Muslim women at the intersection
of gender, religion, colonialism, and secularism. Religions,
15(3): 291. https://doi.org/10.3390/rel15030291

Pfammatter P and Jongerden ] (2023). Beyond farming women:
Queering gender, work and family farms. Agriculture and
Human Values, 40(4): 1639-1651.
https://doi.org/10.1007 /s10460-023-10449-z

Phuong NHB (2023). Phan Boi Chau's thoughts on feminism and
the struggle for women's rights. Journal of Law and
Sustainable Development, 11(2): e401.
https://doi.org/10.55908/sdgs.v11i2.401

Rao F, Spoor M, Ma X, and Shi X (2020). Perceived land tenure
security in rural Xinjiang, China: The role of official land
documents and trust. China Economic Review, 60: 101038.
https://doi.org/10.1016/j.chieco.2017.03.009

152

Rehman SU, Elrehail H, Poulin M, Shamout MD, and Alzoubi HM
(2023). Green managerial practices and green performance: A
serial mediation model. International Journal of Innovation
Studies, 7(3): 196-207.
https://doi.org/10.1016/j.ijis.2022.12.004

Rettig EM and Hijmans R] (2022). Increased women's
empowerment and regional inequality in Sub-Saharan Africa
between 1995 and 2015. PLOS ONE, 17(9): e0272909.
https://doi.org/10.1371/journal.pone.0272909
PMid:36103466 PMCid:PMC9473440

Reyes SRC, Miyazaki A, Yiu E, and Saito O (2020). Enhancing
sustainability in traditional agriculture: Indicators for
monitoring the conservation of globally important agricultural
heritage systems (GIAHS) in Japan. Sustainability, 12(14):
5656. https://doi.org/10.3390/su12145656

Rugadya MA (2020). Land tenure as a cause of tensions and driver
of conflict among mining communities in Karamoja, Uganda:
Is secure property rights a solution? Land Use Policy, 94:
104495. https://doi.org/10.1016/j.landusepol.2020.104495

Santpoort R, Steel G, Mkandawire A, Ntauazi C, Faye EH, and
Githuku F (2021). The land is ours: Bottom-up strategies to
secure rural women's access, control and rights to land in
Kenya, Mozambique, Senegal and Malawi. Frontiers in
Sustainable Food Systems, 5: 697314.
https://doi.org/10.3389 /fsufs.2021.697314

Selvadurai S, Bahiyah AH, Chan GK, Mazni Y, and Foo SH (2020).
Women's entry into corporate community at the board level.
International Journal of Advanced and Applied Sciences, 7(3):
55-63. https://doi.org/10.21833 /ijaas.2020.03.007

Shamsuddoha M, Jabed MA, Islam MS, Sultana N, Imran A, Rabbi
SN, Jenat TU, Shams S, and Sharif MM (2024). Impacts of
climate change-induced natural hazards on women and their
human rights implications: A study in the southwest coast of
Bangladesh. Journal of Migration and Health, 9: 100221.
https://doi.org/10.1016/j.jmh.2024.100221
PMid:38500578 PMCid:PMC10946321

Sharif AA, Lee A, Alshdiefat AS, Rana MQ, and Abu Ghunmi NA
(2024). Sustainable gender equality: A comparative
perspective on STEM education and employment in Jordan.
Sustainability, 16(6): 2273.
https://doi.org/10.3390/su16062273

Sibona C, Walczak S, and White Baker E (2020). A guide for
purposive sampling on Twitter. Communications of the
Association for Information Systems, 46(1): 22.
https://doi.org/10.17705/1CAIS.04622

Silander C, Reisel L, Drange I, and Pietildi M (2024). National
policies supporting gender equality in academic careers: Are
the "Global Leaders" doing what it takes? NORA-Nordic
Journal of Feminist and Gender Research, 32(4): 275-291.
https://doi.org/10.1080/08038740.2024.2305914

Spence JR, Redwine T, Rutherford T, and Dooley K (2023).
Unanticipated unity and independence: A photovoice of
Ugandan gender-based agriculture issues. Advancements in
Agricultural Development, 4(2): 74-90.
https://doi.org/10.37433 /aad.v4i2.283

Tapsoba PK, Aoudji AK, Kestemont MP, Konkobo MK, and
Achigan-Dako EG (2023). Clustering smallholders' farmers to
highlight and address their agroecological transition potential
in Benin and Burkina Faso. Current Research in
Environmental Sustainability, 5: 100220.
https://doi.org/10.1016/j.crsust.2023.100220

Tourtelier C, Gorman M, and Tracy S (2023). Influence of gender
on the development of sustainable agriculture in France.
Journal of Rural Studies, 101: 103068.
https://doi.org/10.1016/j.jrurstud.2023.103068

Yang Y, Li H, Liu Z, Hatab AA, and Ha ] (2020). Effect of forestland
tenure security on rural household forest management and
protection in southern China. Global Ecology and
Conservation, 22: e00952.
https://doi.org/10.1016/j.gecco.2020.e00952


https://doi.org/10.1177/00219096221111359
https://doi.org/10.3389/fsufs.2020.579154
https://doi.org/10.1016/j.wsif.2023.102678
https://doi.org/10.21833/ijaas.2023.09.015
https://doi.org/10.1016/j.landusepol.2023.106834
https://doi.org/10.1007/s10499-024-01467-7
https://doi.org/10.22194/JGIAS/12.1237
https://doi.org/10.1016/j.landusepol.2023.106584
https://doi.org/10.3389/fsufs.2023.1114503
https://doi.org/10.1108/SRJ-12-2022-0565
https://doi.org/10.3390/rel15030291
https://doi.org/10.1007/s10460-023-10449-z
https://doi.org/10.55908/sdgs.v11i2.401
https://doi.org/10.1016/j.chieco.2017.03.009
https://doi.org/10.1016/j.ijis.2022.12.004
https://doi.org/10.1371/journal.pone.0272909
https://doi.org/10.3390/su12145656
https://doi.org/10.1016/j.landusepol.2020.104495
https://doi.org/10.3389/fsufs.2021.697314
https://doi.org/10.21833/ijaas.2020.03.007
https://doi.org/10.1016/j.jmh.2024.100221
https://doi.org/10.3390/su16062273
https://doi.org/10.17705/1CAIS.04622
https://doi.org/10.1080/08038740.2024.2305914
https://doi.org/10.37433/aad.v4i2.283
https://doi.org/10.1016/j.crsust.2023.100220
https://doi.org/10.1016/j.jrurstud.2023.103068
https://doi.org/10.1016/j.gecco.2020.e00952

Martial et al/International Journal of Advanced and Applied Sciences, 12(1) 2025, Pages: 141-153

Yavorska V, Rega I, Kiselyova E, Goncharova A, and Nehoda Y issues and achievements. International Journal of Religion,
(2024). Women's rights and gender equality: Analysis of 5(5): 20-26. https://doi.org/10.61707 /qar2yk31

153


https://doi.org/10.61707/qar2yk31

	Women’s role in supporting the sustainability of smallholder coffee plantations in North Sumatra, Indonesia
	1. Introduction
	2. Research methodology
	2.1. Field research design
	2.2. Procedures
	2.3. Multivariate analysis

	3. Result
	3.1. Sample background analysis
	3.2. Evaluation of measurement instruments (outer model)
	3.3. Structural model analysis
	3.4. Relationship between variables based on path coefficient
	3.5. Specific Indirect Effects

	4. Discussion
	4.1. Land tenure status effect
	4.2. The effect of women’s management
	4.3. The effect of women’s crop rights
	4.4. Result of hypotheses

	5. Conclusion
	Compliance with ethical standards
	Ethical considerations
	Conflict of interest
	References


