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Abstract. 
Labour plays a crucial role in the sustainability and management of the oil palm sector, particularly among smallholder plantations. Family labour serves as a primary workforce resource in managing and cultivating small scale oil palm farms, especially in rural areas. This study aims to examine the level of importance of family labour in enhancing the productivity of smallholder oil palm production. A quantitative research approach was employed, involving 345 smallholder respondents in Bakong and Marudi, Sarawak. The findings indicate that the need for family labour is at a high level, with the greatest contribution coming from household members, particularly the husband or father as the head of the household, followed by the wife, children, and close relatives. Family members are actively involved in key plantation activities such as harvesting, fertilizing, collecting fresh fruit bunches (FFB), gathering loose fruits, pruning fronds, weeding, and applying herbicides. The study highlights that family labour significantly contributes to increasing management and improving the economic income of smallholder oil palm farmers. These findings underscore the critical role of family based labour in sustaining smallholder oil palm operations. Policymakers and agricultural agencies can design support programs, training, or subsidies that recognize and strengthen the role of family labour in improving productivity and farm sustainability. Since family labour contributes directly to farm income, strategies to optimize labour allocation can improve household economic resilience. 
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1. Introduction 
Smallholder palm oil plantations are a vital component of the global palm oil industry, particularly in countries such as Malaysia and Indonesia, where they contribute significantly to national production and rural livelihoods. These plantations not only support the income of smallholder farmers but also play a crucial role in sustaining local economies and providing employment opportunities in rural areas. Despite their importance, smallholder operations often face challenges in maintaining effective management practices due to limited access to financial resources, modern farming equipment, technical knowledge, and sufficient labor.

In smallholder farming, family labor has traditionally been an indispensable resource. Family members often provide a flexible and cost-effective workforce that can be mobilized during labor-intensive periods, such as planting, harvesting, and crop maintenance. Beyond physical labor, family involvement contributes to better decision-making, timely intervention in plantation management, and the transfer of traditional agricultural knowledge across generations. Such contributions have a direct impact on productivity, operational efficiency, and the long-term sustainability of smallholder palm oil plantations (Andrew et al., 2022).
The reliance on family labor also presents a unique dynamic in smallholder management. While it reduces dependence on hired workers and lowers operational costs, challenges such as seasonal labor shortages, aging family members, or competing off-farm employment can limit its effectiveness. Moreover, without access to training and modern techniques, family labor alone may not be sufficient to fully optimize plantation management or implement advanced sustainable practices (Jingjing et al., 2024). 
Given these factors, understanding the role and potential of family labor is critical for developing strategies that enhance the management of smallholder palm oil plantations. This study aims to explore how family labor influences plantation activities, management efficiency, and overall productivity, with the goal of providing insights into policy interventions, training programs, and resource allocation that can strengthen smallholder operations. By focusing on the interplay between labor availability, management practices, and productivity, this research highlights the importance of family labor as a key driver of sustainable and efficient smallholder palm oil production.

2. Literature Review
2.1 Smallholder Palm Oil Plantations
Smallholder palm oil plantations play a significant role in the global palm oil industry, contributing substantially to production and rural livelihoods (Sayer et al., 2012). Unlike large-scale plantations, smallholders often have limited access to capital, modern machinery, and technical knowledge, which affects productivity and management efficiency. Effective management practices, including proper planting, harvesting, and resource allocation, are critical to maintaining sustainable yields and profitability.

2.2 Family Labor in Agriculture
Family labor has traditionally been a cornerstone of small-scale farming across the world. Studies show that family members provide flexible, cost-effective labor that can be readily mobilized during peak agricultural periods such as planting and harvesting. In the context of smallholder palm oil, family labor not only reduces reliance on expensive hired workers but also facilitates the transfer of indigenous knowledge and farming practices across generations (Andrew et al., 2022).

2.3 Contribution of Family Labor to Plantation Management
Several researchers highlight that family labor contributes to both the operational and managerial aspects of smallholder plantations. Family members are often involved in decision-making regarding crop maintenance, pest control, fertilization, and harvesting schedules. The availability of consistent labor allows smallholders to implement labor-intensive techniques that improve crop yields and sustainability (Khasanah et al., 2020).
Despite its benefits, relying on family labor has limitations. Seasonal labor shortages, aging family members, and competing off-farm employment can constrain labor availability (Davis et al., 2017). Additionally, the overreliance on family labor without formal training can sometimes lead to inefficiencies in adopting new technologies or modern management practices.
Research suggests a positive correlation between the use of family labor and improved management outcomes in smallholder palm oil operations (Pirker et al., 2016). Family labor fosters close monitoring of plantation conditions, timely interventions, and long-term commitment, all of which contribute to higher productivity and sustainability. Policies that support training, access to capital, and labor management can further enhance the benefits of family labor in smallholder settings. 

3. Research Methodology
This study adopted a quantitative research design to examine the importance of family labour components in the management of smallholder oil palm plantations. The quantitative approach was chosen to enable systematic data collection and statistical analysis in measuring the level of importance and involvement of family labour in plantation management.

3.1 Sampling Technique and Respondents
A simple random sampling technique was employed to ensure that each smallholder had an equal opportunity to be selected as a respondent. The study involved a total of 345 smallholder oil palm farmers from Bakong and Marudi, Sarawak. These areas were selected due to their active involvement in small-scale oil palm cultivation.

3.2 Research Instrument
Data were collected using a structured questionnaire as the primary research instrument. The questionnaire was divided into three main sections:
a) Section A: Demographic Information
This section gathered information related to respondents’ backgrounds, such as age, gender, education level, farming experience, and plantation size.
b) Section B: Family Labour Component
This section examined the role and level of involvement of family labour in managing smallholder oil palm plantations, including activities such as harvesting, fertilising, collecting fresh fruit bunches (FFB), pruning, and weeding. Responses were measured using a Likert scale to determine the level of importance and frequency of involvement.
c) Section C: Recommendations for Improvement
This section focused on respondents’ suggestions and perceptions regarding improvements in plantation management practices.
3.3 Data Collection Procedure
The questionnaires were distributed directly to the selected respondents. Prior to distribution, respondents were briefed on the purpose of the study to ensure clarity and voluntary participation.

3.4 Data Analysis
The collected data were analysed using Statistical Package for the Social Sciences (SPSS). Descriptive statistical analysis, including frequency, percentage, mean, and standard deviation, was conducted to determine the level of importance of family labour in smallholder oil palm management.

4. Research Findings
The findings presented in Table 3 indicate that the overall mean score for the importance of family labour in smallholder oil palm plantations is 4.40, which falls under a high level of importance. The first statement, “Family members are involved in assisting and carrying out fertilising, harvesting, collecting, spraying, pruning, and loading oil palm fruits”, recorded a mean value of 4.54, indicating a high level of importance. This finding demonstrates that the majority of smallholder families in Bakong and Marudi actively cooperate and work together in performing plantation activities. The second statement, “The shortage of hired workers does not burden smallholders because family members assist in plantation work”, obtained a mean score of 4.38, also at a high level. This suggests that family labour effectively reduces dependency on external workers.
The third statement, concerning the acquisition of plantation management techniques (such as planting, fertilising, drainage, harvesting, fruit collection, and transportation), recorded a mean value of 4.46 (high level). This finding indicates that the involvement of family labour indirectly enables knowledge transfer and skill development among family members. They acquire practical knowledge related to seedling preparation, crop maintenance, replanting, integrated and downstream crop practices, weed control, fertilisation, and pest and disease management (Napitupulu et al., 2021).
The fourth statement, which highlights that family members receive appropriate wages for their involvement in plantation management, recorded a mean score of 4.62 (high level). Meanwhile, the fifth statement, “Family members and children will inherit the smallholder oil palm plantation if they are seriously involved in managing it”, achieved the highest mean value of 4.64, also at a high level. This indicates that plantation inheritance is closely linked to active family participation and serves as motivation for continued involvement in family-owned oil palm enterprises. The sixth statement, “Family members, especially children, prefer working on their father’s plantation rather than seeking employment outside the village”, recorded the lowest mean value of 3.94, although it still falls within the high importance category.
Additionally, the statement regarding supplementary income generation through downstream or integrated farming activities such as cultivating legumes, vegetables, chilli, mustard greens, and cucumber within plantation areas recorded a mean value of 4.11 (high level). This demonstrates that integrated farming practices can enhance household income and improve family well-being (Napitupulu et al., 2021; Sum et al., 2023).
Finally, the statement “Family involvement in plantation work does not create misunderstanding, conflict, or complaints among family members” recorded a mean score of 4.53, further reinforcing the positive perception of family labour participation.
Overall, the findings confirm that family labour plays a highly significant role in supporting plantation management activities and contributes to increased productivity and economic sustainability among smallholder oil palm farmers in Bakong and Marudi, Sarawak.
Table 1: Level of Importance of Family Labour in Smallholder Oil Palm Plantations
	No.
	Item
	Mean
	Level

	1
	Family members assist in fertilising, harvesting, collecting, spraying, pruning and loading oil palm fruits.
	4.54
	High

	2
	Labour shortages do not burden smallholders because family members assist in plantation work.
	4.38
	High

	3
	Family members have learned plantation management techniques such as planting, fertilising, drainage, harvesting and collection.
	4.46
	High

	4
	Family members involved in plantation management receive appropriate wages from the owner.
	4.62
	High

	5
	Family members and children will inherit the plantation if actively involved in management.
	4.64
	High

	6
	Family members, especially children, prefer working on their father's plantation rather than outside the village.
	3.94
	High

	7
	Supplementary income can be generated through integrated farming such as vegetables and legumes.
	4.11
	High

	8
	Family involvement in plantation work does not create misunderstanding or conflict among members.
	4.53
	High

	Overall Mean Score
	4.40
	High


Source: Field Study (2025)

The Partial Least Squares (PLS) model (Figure 1) further reinforces the central role of family labour as a foundational driver of sustainability within smallholder oil palm production systems. The strong positive relationship between family labour involvement and plantation productivity (path coefficient = 0.78) indicates that family participation functions not merely as a labour input, but as an integrated socio-economic mechanism that enhances operational effectiveness. Family members contribute across multiple stages of plantation management including fertilising, harvesting, pruning, and integrated farming practices thereby ensuring continuity of care, timely decision-making, and adaptive management of farm resources. Beyond physical labour contributions, factors such as inheritance motivation and harmonious collaboration reflect the presence of shared responsibility and long-term commitment, which collectively strengthen production stability.
Improved productivity subsequently translates into enhanced economic sustainability through several reinforcing pathways. Higher fruit yield and improved operational efficiency increase farm profitability, while reduced dependence on hired labour lowers production costs and financial vulnerability. This dynamic suggests that family labour operates as both a productive and cost-mitigating resource, contributing to greater resilience against market fluctuations and labour shortages.
In addition to its indirect influence through productivity, family labour demonstrates a substantial direct effect on economic sustainability (path coefficient = 0.65). This direct relationship highlights the broader socio-economic functions of family-based labour systems, including the maintenance of continuous household income, the transfer of knowledge and skills across generations, and the preservation of plantation assets over time. Generational succession ensures the continuity of farm management, while sustained family involvement promotes long-term planning and investment in plantation upkeep.
Collectively, these findings suggest that family labour constitutes a multidimensional resource that integrates economic, social, and managerial functions within smallholder oil palm systems. Active family participation not only enhances immediate production outcomes but also reinforces the structural stability, intergenerational continuity, and long-term viability of smallholder farming households. The model therefore underscores family labour as a key mechanism linking productivity performance to sustainable economic outcomes in smallholder oil palm agriculture.
[image: Family labour in oil palm plantations model]
Figure 1: Role of Labour in Smallholder Oil Palm Plantations
Source: Researcher, 2025 

5. Discussion 

5.1 The Role of Family Labor in Plantation Operations
The findings indicate that family labor remains a critical resource for smallholder palm oil plantations. Family members contribute not only to labor-intensive activities such as planting, fertilizing, pruning, and harvesting but also play a key role in monitoring plantation health and pest control. This aligns with previous studies suggesting that family labor provides a reliable and cost-effective workforce, particularly for smallholders who may lack access to hired labor (Suhana et al., 2023).
From an operational standpoint, family labor allows smallholders to implement labor-intensive practices that would be costly or impractical if relying solely on hired workers. Tasks such as regular weeding, soil maintenance, and fertilization require consistent attention, which is often ensured by family members who are committed to the long-term success of the plantation. Consequently, plantations with higher family involvement show better adherence to recommended management practices and higher productivity compared to those that rely mostly on hired labor (Khasanah et al., 2019).

5.2 Decision-Making and Knowledge Transfer
Family labor is not limited to physical work; it also contributes to managerial and decision making processes. The research shows that family members often participate in planning planting schedules, determining fertilization routines, and selecting harvesting times, which are crucial for maximizing yield. This supports the findings of Schoneveld et al. (2015), who highlighted that smallholder decision-making is enhanced when multiple family members are involved, ensuring collective oversight and knowledge sharing.
Furthermore, the involvement of older or experienced family members facilitates the transfer of indigenous knowledge and traditional farming techniques, which are often adapted to local soil, climate, and pest conditions. This knowledge transfer improves the efficiency of plantation management and supports sustainability by ensuring that practices are adapted to the local environment (Zaimah et al., 2018).

5.3 Constraints and Limitations of Family Labor
While family labor is beneficial, the study highlights several limitations. Seasonal labor shortages, particularly during peak harvest periods, can reduce operational efficiency. Additionally, aging family members may not be able to contribute physically, and younger members may seek employment outside the plantation, reducing available labor (Davis et al., 2017).
Another limitation observed is that family labor, without formal training, may not fully adopt modern technologies or sustainable farming practices. For instance, precision fertilization, mechanized harvesting, or integrated pest management techniques may be underutilized due to lack of knowledge or access to equipment (Pirker et al., 2016). This suggests that while family labor enhances traditional management practices, it must be complemented by training, access to resources, and technical support to fully optimize productivity.

5.4 Implications for Smallholder Productivity and Sustainability
The analysis indicates a positive correlation between family labor involvement and improved smallholder plantation management. Family labor ensures close monitoring of plantation conditions, timely interventions, and sustained commitment to the land, which collectively contribute to higher productivity, better crop quality, and improved sustainability (Obidzinski et al., 2012).

Policymakers and agricultural extension services can leverage this insight by providing targeted training programs for smallholder families, promoting labor-saving technologies, and offering financial support for equipment acquisition. Such measures can enhance the productivity gains already achieved through family labor while addressing its limitations.

5.5 Integration with Theoretical Perspectives
The findings of this study reinforce the theoretical perspective that family labour constitutes a central pillar of smallholder agricultural systems, particularly within the framework of rural livelihood sustainability. Consistent with the Sustainable Livelihoods Framework, family labour functions as a key form of human capital that supports productivity, income stability, and adaptive capacity among smallholder oil palm households. The strong positive relationship between family labour and plantation productivity suggests that labour contributions extend beyond physical work inputs to include knowledge transmission, shared responsibility, and collective decision-making, all of which enhance farm management efficiency.
The findings support the Household Labor Theory in agriculture, which posits that family labor is a core determinant of productivity and resource allocation in small-scale farms (Barrett et al., 2001). By providing both labor and knowledge, families act as both workforce and management unit, bridging operational and strategic roles. The results also align with sustainable agriculture principles, where locally adapted labor and knowledge systems contribute to long-term resource stewardship (Sayer et al., 2012).
The results also align with family farming theory, which conceptualizes the household as both a production and consumption unit. Within this system, family members contribute labour not solely for immediate economic returns but for long-term household welfare and intergenerational continuity. The observed importance of inheritance motivation and harmonious collaboration reflects embedded social values that strengthen commitment to plantation maintenance and sustainability. Such dynamics support the notion that family-based production systems possess inherent resilience due to their reliance on internal labour resources and long-term orientation toward asset preservation.
[bookmark: _GoBack]From a sustainability perspective, the dual influence of family labour both directly and indirectly through productivity demonstrates its integrative role across economic and managerial dimensions of farm sustainability. Increased productivity enhances resource efficiency and income generation, while reduced reliance on hired labour lowers operational risks associated with labour shortages and rising costs. These outcomes correspond with the concept of socio-economic resilience in smallholder agriculture, where households maintain stability through diversified internal capacities rather than external dependencies (Sum et al., 2023). 
Furthermore, the direct contribution of family labour to economic sustainability highlights the importance of generational succession in maintaining plantation viability. Intergenerational knowledge transfer ensures continuity of farm practices, while sustained household involvement promotes long-term investment in plantation management. This finding supports broader agricultural transition theories that emphasize the role of family continuity in sustaining small-scale farming systems in rural economies (Andrew et al., 2022).
Overall, the study demonstrates that family labour operates as a multidimensional resource integrating economic productivity, social cohesion, and long-term sustainability within smallholder oil palm farming. By linking labour participation with both immediate production outcomes and long-term economic viability, the findings provide empirical support for theoretical models that position family-based labour systems as fundamental to the resilience and sustainability of rural agricultural livelihoods. In summary, family labor significantly enhances the management of smallholder palm oil plantations by supporting operational efficiency, decision-making, and knowledge transfer. While it faces constraints such as labor shortages and lack of formal training, its contribution to productivity and sustainability is undeniable. Strategic support in the form of training, access to capital, and technological adoption can further strengthen the role of family labor, making smallholder plantations more resilient, productive, and sustainable.

6. Conclusion
The government and the Malaysian Palm Oil Board (MPOB) have initiated efforts to unite smallholders and family labour to encourage greater participation in improving sustainable palm oil productivity. The involvement of smallholders and immediate family labour is both necessary and essential to enhance the management of privately owned smallholder oil palm plantations. The findings of this study indicate that family labour is a crucial component in ensuring productivity increases and influencing the quality of palm oil, thereby achieving higher output for smallholder plantations. The family labour component is interrelated with productivity, demonstrating how family members and smallholders collaboratively manage oil palm cultivation more effectively. Overall, the active participation of family labour and smallholder members is vital in advancing the industry, increasing household income, and improving the economic well-being of farming families.
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