
Ann Soc Sci Manage Stud 12 (4): ASM.MS.ID.555843 (2026) 001

Research article
Volume 12 Issue 4 - February  2026
DOI: 10.19080/ASM.2026.12.555843

Ann Soc Sci Manage Stud
Copyright © All rights are reserved by Loso Judijanto

Pathways to Prosperity: Education and 
 Institutional Development as Drivers of  
Smallholder Transformation in the Palm 

 Oil Supply Chain
Loso Judijanto*
IPOSS Jakarta, Indonesia

Submission: January 27, 2026; Published: February 16, 2026
*Corresponding author: Loso Judijanto, IPOSS Jakarta, Indonesia

Introduction

The oil palm sector occupies a strategic position within 
global agricultural commodity systems due to its significant 
contribution to vegetable oil supply, rural employment, and 
economic development in producing countries. Over the past 
several decades, palm oil has become one of the most widely 
traded agricultural commodities, supporting food, energy, 
and industrial value chains worldwide [1]. Within this sector, 
smallholder farmers play an increasingly central role, accounting 
for a substantial share of total oil palm cultivation area and 
production output in many producing regions [2]. As a result, the 
performance, inclusion, and sustainability of smallholders have 
emerged as critical determinants of the oil palm supply chain’s 
overall resilience and competitiveness.

Despite their importance, oil palm smallholders often face 
persistent structural challenges that constrain their ability to fully 
participate in and benefit from supply chain development. These 
challenges include limited access to knowledge, skills, finance, 
quality inputs, and institutional support, which collectively 
contribute to productivity gaps and income disparities between 
smallholders and large-scale estates [3]. Empirical studies 
consistently report that smallholder yields remain significantly 
below potential levels, not due to agroecological limitations, but 
largely as a consequence of capacity constraints and institutional 
exclusion [4]. Addressing these challenges has therefore become 
a central concern within development-oriented research on 
agricultural transformation and inclusive value chains.
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Abstract

 Smallholder oil palm farmers play a central role in global palm oil supply chains, yet their productivity, market integration, and livelihood 
outcomes remain uneven across regions. Growing attention has been directed toward education and institutional development as key 
mechanisms for enhancing smallholder performance, but empirical evidence remains fragmented. This study aims to systematically synthesize 
and analyze existing empirical research on the roles of education and institutional development in shaping productivity, market participation, 
and development outcomes among oil palm smallholders. This study employs a systematic literature review (SLR) following PRISMA 
guidelines. Peer-reviewed articles were retrieved exclusively from the Scopus database using structured keyword combinations related to oil 
palm smallholders, education, institutions, and development. A multi-stage screening process based on relevance, publication year (2020–
2025), language, and accessibility yielded 37 articles for analysis. Data were analyzed through thematic synthesis, integrating qualitative and 
quantitative evidence to identify dominant patterns and reported outcome ranges across studies. The results reveal five interrelated thematic 
pathways: education and capacity-building as drivers of productivity and knowledge adoption; extension systems and learning modalities that 
facilitate practice change; institutional arrangements that enable collective action and market access; governance structures that shape access 
to resources and certification; and development outcomes related to income growth, livelihoods, and resilience. Across contexts, education is 
consistently associated with yield improvements, efficiency gains, and managerial capacity, while institutional development mediates the scale 
and sustainability of these effects. In conclusion, education and institutional development function as complementary drivers of smallholder 
transformation in the oil palm supply chain. Future research is encouraged to apply longitudinal and comparative designs to further examine 
how evolving institutional contexts influence long-term smallholder outcomes.

Keywords: Oil Palm Smallholders; Education; Institutional Development; Supply Chain; Systematic Literature Review

http://dx.doi.org/10.19080/ASM.2026.12.555843
https://juniperpublishers.com/


How to cite this article:  Loso J. Pathways to Prosperity: Education and Institutional Development as Drivers of Smallholder Transformation in the Palm 
Oil Supply Chain. Ann Soc Sci Manage Stud. 2026; 12(4): 555843. DOI:  10.19080/ASM.2026.12.555843002

Annals of Social Sciences & Management Studies

Education and human capital development have long been 
recognized as fundamental drivers of agricultural productivity 
and rural development. In smallholder-based farming systems, 
education enhances farmers’ ability to acquire, process, and apply 
technical knowledge, adapt to changing production conditions, and 
respond to market signals [5]. In the context of oil palm cultivation, 
educational interventions ranging from basic agronomic training 
to financial literacy and managerial skills are frequently identified 
as key mechanisms for improving plantation management, input 
efficiency, and harvesting practices [6]. However, the effectiveness 
of education is rarely uniform, as learning outcomes are shaped 
by broader institutional environments that mediate access to 
information, resources, and markets.

Institutional development constitutes a complementary 
dimension of smallholder transformation, particularly in 
commodity-based agricultural systems characterized by complex 
governance structures and market coordination requirements. 
Institutions such as cooperatives, farmer organizations, 
extension systems, and regulatory frameworks play a critical 
role in reducing transaction costs, facilitating collective action, 
and integrating smallholders into formal supply chains [7]. In 
the oil palm sector, institutional arrangements are especially 
relevant given the technical intensity of production, the need 
for timely processing, and the growing importance of quality, 
traceability, and sustainability standards [8]. As such, education 
and institutional development are increasingly understood not as 
isolated interventions, but as interdependent pathways through 
which smallholders can improve productivity, income, and long-
term resilience.

Recent scholarly literature reflects a growing interest in 
examining how education and institutions interact to shape 
smallholder outcomes in the oil palm supply chain. Studies have 
explored a wide range of issues, including the role of extension 
services in knowledge dissemination, the effectiveness of 
farmer organizations in improving market access, and the 
influence of governance structures on access to certification and 
finance [9]. While these studies provide valuable insights, the 
evidence remains fragmented across disciplinary boundaries 
and geographic contexts. Differences in analytical focus, 
methodological approaches, and outcome indicators have made it 
difficult to draw integrated conclusions regarding the combined 
contribution of education and institutional development to 
smallholder transformation.

Moreover, much of the existing research examines education 
and institutional factors independently, without sufficiently 
addressing their interconnections and cumulative effects along the 
supply chain. Some studies emphasize technical training and yield 
improvements, while others focus on organizational participation 
or governance mechanisms, often treating these dimensions 
as separate analytical domains [10]. This segmentation limits 
understanding of how educational investments are enabled 
or constrained by institutional contexts, and how institutional 
arrangements, in turn, depend on human capital to function 

effectively. A more holistic synthesis is therefore required to 
clarify the pathways through which education and institutional 
development jointly contribute to smallholder prosperity.

In addition, the rapidly evolving landscape of the oil 
palm sector, characterized by changing market requirements, 
sustainability initiatives, and development interventions, 
underscores the need for up-to-date and systematically 
synthesized evidence. Policymakers, development practitioners, 
and supply chain actors increasingly rely on evidence-based 
insights to design interventions that support smallholder inclusion 
while maintaining economic viability. However, without a rigorous 
synthesis of recent peer-reviewed literature, policy and practice 
risk being informed by partial or outdated understandings of 
smallholder dynamics within the oil palm supply chain.

Against this background, a Systematic Literature Review (SLR) 
offers a robust methodological approach to consolidate existing 
knowledge, identify dominant themes, and reveal empirical 
patterns across diverse studies. By adhering to transparent and 
replicable review protocols, SLRs enable a structured assessment 
of evidence while minimizing selection bias and subjective 
interpretation. Importantly, SLRs rely exclusively on secondary 
data from peer-reviewed sources, without incorporating field 
observations, focus group discussions, or other primary data 
collection methods. This approach ensures methodological rigor 
and aligns with internationally recognized standards for evidence-
based research synthesis.

This study, therefore, conducts a PRISMA-guided Systematic 
Literature Review to examine how education and institutional 
development function as drivers of smallholder transformation 
within the oil palm supply chain. Drawing on peer-reviewed 
articles indexed in Scopus, the review focuses on recent literature 
that explicitly addresses smallholder farmers, educational and 
capacity-building interventions, institutional arrangements, 
governance structures, and development outcomes. By 
synthesizing findings across multiple contexts and analytical 
perspectives, this study seeks to move beyond isolated case-
specific insights toward a more integrated understanding of 
transformation pathways.

The objective of this study is to systematically synthesize 
and analyze the existing empirical evidence on the roles of 
education and institutional development in shaping productivity, 
market integration, and development outcomes among oil palm 
smallholders. Specifically, the review aims to identify dominant 
thematic patterns, quantify reported outcomes where possible, 
and clarify the mechanisms through which educational and 
institutional factors interact along the oil palm supply chain.

Guided by this objective, the study is structured around 
the following research questions:

RQ1: How do education and capacity-building interventions 
contribute to productivity, knowledge adoption, and managerial 
improvement among oil palm smallholders across different 
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institutional contexts?

RQ2: In what ways do institutional arrangements and 
governance structures mediate the effectiveness of education 
in enabling smallholder integration, income enhancement, and 
livelihood resilience within the oil palm supply chain?

These research questions provide an analytical framework 
for the subsequent Results and Discussion sections, ensuring 
coherence between evidence synthesis, thematic interpretation, 
and concluding insights. By addressing these questions through 
a systematic, transparent review process, this study contributes 
to a balanced, evidence-based understanding of smallholder 
transformation pathways while maintaining a neutral, 
development-oriented perspective on the role of the oil palm 
industry.

Literature Review

The transformation of smallholders within agricultural 
commodity supply chains has received sustained scholarly 
attention, particularly in contexts where small-scale producers 
play a central role in production and rural livelihoods. Within 
the oil palm supply chain, smallholders contribute a substantial 
share of global palm oil output while simultaneously facing 
structural constraints related to productivity, market integration, 
and institutional access. Existing literature consistently positions 
smallholder transformation as a multidimensional process that 
extends beyond yield enhancement to encompass knowledge 
acquisition, institutional engagement, governance participation, 
and livelihood improvement. This section reviews and synthesizes 
prior studies on education and institutional development as key 
drivers of smallholder transformation, with particular emphasis 
on oil palm systems.

Education as a Catalyst for Smallholder Capability 
Enhancement

Education has long been recognized as a critical determinant 
of agricultural performance and rural development outcomes. In 
smallholder-dominated systems, education enhances farmers’ 
capacity to process information, adopt innovations, and respond 
to changing market and environmental conditions [11]. Studies 
within the oil palm sector demonstrate that both formal education 
levels and targeted agricultural training programs are positively 
associated with productivity, management efficiency, and 
compliance with recommended practices [12]. The literature 
indicates that smallholders with higher levels of education 
are more likely to adopt improved planting materials, follow 
appropriate fertilizer regimes, and implement effective pest and 
disease management strategies.

Beyond formal schooling, non-formal education and 
capacity-building initiatives play a particularly important role 
in smallholder transformation. Training programs focused on 
agronomic practices, financial literacy, and farm management 
are frequently cited as mechanisms for closing productivity gaps 

between smallholders and large-scale estates [13]. Empirical 
evidence across multiple producing regions suggests that 
participation in structured training is associated with measurable 
improvements in fresh fruit bunch yields, reductions in production 
inefficiencies, and enhanced farm profitability [14]. These findings 
highlight education not merely as a human capital input, but as 
an enabling factor that shapes smallholders’ engagement with 
broader institutional and market systems.

Knowledge Transfer and the Role of Extension Systems

The effectiveness of educational interventions is closely linked 
to the mechanisms through which knowledge is transferred and 
reinforced. Agricultural extension systems are widely identified 
as critical intermediaries that translate scientific knowledge 
and policy objectives into practical farm-level applications 
[15]. Within oil palm systems, extension services facilitate the 
dissemination of best management practices, provide technical 
guidance, and support continuous learning among smallholders. 
The literature underscores that regular interaction with extension 
agents significantly increases the likelihood of sustained practice 
adoption compared to one-off training interventions.

Different extension models exhibit varying degrees of 
effectiveness depending on institutional context and resource 
availability. Public extension services, private sector-led advisory 
programs, and hybrid public–private models each contribute to 
knowledge transfer in distinct ways [16]. Participatory learning 
approaches, such as farmer field schools and peer-to-peer learning 
groups, are frequently associated with higher knowledge retention 
and behavioral change, as they encourage experiential learning 
and collective problem-solving. Recent studies also document 
the growing importance of digital extension tools, which expand 
access to timely information and reduce spatial barriers for 
geographically dispersed smallholders [17]. Collectively, this body 
of literature emphasizes that education-driven transformation 
requires continuous and context-sensitive extension support.

Institutional Development and Collective Action

Institutional development constitutes a central pillar in 
the transformation of oil palm smallholders. Numerous studies 
emphasize that individual educational gains are often insufficient 
to overcome structural constraints related to scale, bargaining 
power, and market access. As a result, collective institutional 
arrangements such as cooperatives, farmer groups, and producer 
organizations have emerged as key mechanisms for enabling 
smallholders to participate more effectively in the supply chain. 
These institutions facilitate collective action, reduce transaction 
costs, and enhance smallholders’ ability to negotiate with 
downstream actors [18].

The literature consistently demonstrates that smallholders 
affiliated with formal organizations benefit from improved access 
to inputs, credit, and technical assistance. Institutional membership 
is also associated with enhanced information flows and stronger 
linkages to extension services, reinforcing the complementarities 
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between education and institutional development [19]. In the 
context of oil palm, cooperatives often serve as entry points for 
training programs, certification initiatives, and sustainability 
schemes, thereby integrating educational and institutional 
pathways within broader development strategies.

Institutions, Market Integration, and Certification

Market integration represents a key dimension of smallholder 
transformation, particularly in globally traded commodities 
such as palm oil. Prior research indicates that institutional 
arrangements play a critical role in linking smallholders to formal 
markets and value-added segments of the supply chain. Organized 
smallholders are more likely to access stable buyers, benefit from 
price premiums, and meet quality and traceability requirements 
compared to independent producers [20].

Certification and sustainability standards have become 
increasingly prominent within the oil palm sector, shaping 
market access and governance arrangements. While participation 
in certification schemes varies across contexts, the literature 
suggests that institutionalized smallholders are substantially 
more likely to engage with voluntary standards due to shared 
costs, collective learning, and institutional support [21]. Education 
and training are frequently identified as prerequisites for effective 
participation in such schemes, as they enhance smallholders’ 
understanding of compliance requirements and record-keeping 
practices. Thus, education and institutional development jointly 
facilitate smallholders’ integration into evolving market and 
governance frameworks.

Governance Structures and Enabling Environments

Beyond localized institutional arrangements, broader 
governance structures and policy environments influence 
the effectiveness of education and institutional development 
initiatives. The literature highlights that supportive policies, 
secure land tenure, and coordinated institutional interventions 
create enabling conditions for smallholder transformation [22]. 
Studies demonstrate that fragmented governance systems and 
weak institutional coordination can undermine the impacts of 
education and collective action, limiting smallholders’ ability to 
sustain productivity and income gains.

Public–private partnerships are frequently cited as effective 
governance mechanisms for scaling educational and institutional 
initiatives within the oil palm sector. Such partnerships leverage 
complementary resources and expertise, combining public 
oversight with private sector efficiency and market access. 
Evidence suggests that these arrangements enhance the reach 
and sustainability of training and extension programs while 
strengthening local institutional capacity. Governance quality 
within farmer organizations is also a critical factor, as transparent 
and participatory decision-making processes are associated with 
higher levels of trust, member engagement, and institutional 
effectiveness [23].

Development Outcomes and Smallholder Well-being

A substantial body of literature links education and 
institutional development to positive development outcomes 
among oil palm smallholders. Income improvement is among the 
most frequently reported outcomes, with studies documenting 
gains in productivity, cost efficiencies, and improved market 
access. Beyond income, educational and institutional interventions 
contribute to broader livelihood outcomes, including enhanced 
financial stability, improved risk management, and increased 
resilience to market fluctuations [24].

Livelihood diversification is another recurring theme in 
the literature. Improved knowledge and institutional linkages 
enable smallholders to explore complementary income-
generating activities and better navigate periods of price volatility. 
Institutional support networks also provide social capital 
and access to information, which are critical for coping with 
environmental and economic shocks. Importantly, the literature 
emphasizes that development outcomes are context-dependent 
and mediated by factors such as baseline capacity, institutional 
maturity, and policy environments [25].

Despite the growing body of research on education and 
institutional development in oil palm smallholder systems, existing 
evidence remains fragmented across disciplinary and thematic 
boundaries. Many studies focus on individual components such as 
training effectiveness, cooperative performance, or certification 
outcomes without integrating these elements into a cohesive 
analytical framework. As a result, there is limited synthesis of 
how education and institutional development interact to drive 
comprehensive smallholder transformation along the oil palm 
supply chain.

This fragmentation underscores the need for a systematic 
literature review that consolidates empirical findings across 
contexts and analytical perspectives. By synthesizing evidence 
on education, extension systems, institutional arrangements, 
governance structures, and development outcomes, an SLR can 
provide a more holistic understanding of the pathways through 
which smallholder transformation occurs. Such a synthesis is 
essential for informing future research agendas and supporting 
evidence-based policy and development interventions within the 
oil palm sector.

Methodology

This study employs a Systematic Literature Review (SLR) 
approach, structured according to the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA) protocol, 
to examine how education and institutional development are 
addressed in the literature as drivers of smallholder transformation 
within the oil palm supply chain. Education-related interventions, 
including training, learning processes, and extension services, 
alongside institutional arrangements such as cooperatives, farmer 
organizations, and governance structures, have been widely 
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discussed as mechanisms supporting smallholder participation 
and development in agricultural value chains. Within the oil palm 
sector, these dimensions intersect with broader development 
objectives related to livelihoods, income generation, and 
economic inclusion. Although a growing body of research has 
examined these themes, existing evidence remains dispersed 
across development studies, agrarian research, and agricultural 
economics, often with varying analytical emphases. A systematic 
synthesis is therefore necessary to consolidate current scholarly 
findings, clarify dominant analytical patterns, and provide a 
coherent overview of how educational and institutional factors 
are conceptualized and operationalized in relation to smallholder 
transformation in oil palm systems. This review relies exclusively 
on secondary data from peer-reviewed literature indexed in 
Scopus and does not incorporate field observations, focus group 
discussions, interviews, or any primary data collection, ensuring 
methodological transparency and alignment with internationally 
recognized standards for evidence-based reviews.

Figure 1 presents the systematic review process following 
the PRISMA framework, which delineates the four main stages 
of identification, screening, eligibility, and inclusion. The 
identification phase commenced with an initial search of the 
Scopus database using the keyword combination “oil palm” AND 
“smallholder,” which returned 797 records. To refine the thematic 
scope and enhance the precision of the retrieved literature, a 
more comprehensive Boolean search strategy was subsequently 
applied: (“oil palm” OR “palm oil” OR “oil palm sector” OR “oil 
palm industry” OR “palm oil production” OR “plantations”) AND 
(“farmers” OR “smallholder farmers” OR “small-scale farmers” OR 
“agricultural households” OR “rural farmers”) AND (“education” OR 
“training” OR “learning” OR “extension” OR “capacity building”) AND 
(“institutions” OR “organizations” OR “cooperatives” OR “farmer 
groups” OR “governance”) AND (“development” OR “livelihoods” OR 
“income” OR “economic development”). This refinement resulted in 
the exclusion of 706 records that did not align with the study’s 
conceptual boundaries, leaving 91 potentially relevant articles for 
further examination.

Figure 1: Analytical steps of the systematic review guided by the PRISMA approach.
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During the screening phase, a publication-year filter was 
applied to restrict the dataset to studies published between 
2020 and 2025, ensuring the inclusion of recent and contextually 
relevant scholarship. This criterion led to the exclusion of 35 
articles published outside the specified timeframe, resulting in 
56 eligible records. A subsequent language screening excluded 
two non-English publications, yielding 54 English-language 
articles. The eligibility assessment then focused on accessibility, 
retaining only open-access and open-archive publications to 
support transparency and reproducibility of the review process. 
As a result, 17 additional articles were excluded due to restricted 
access. The final inclusion stage produced a curated set of 37 peer-
reviewed articles that met all predefined criteria for relevance, 
timeliness, language, and accessibility. These selected studies 
provide the analytical foundation for this systematic review and 
collectively offer a structured overview of how education and 
institutional development are addressed in relation to smallholder 
transformation within the oil palm supply chain.

All bibliographic records and reference materials were 
systematically managed using Mendeley Desktop, enabling 
accurate citation handling, duplication removal, and full 
traceability throughout the review process. Each of the 37 selected 
articles was examined in full text, and relevant information 
concerning educational approaches, institutional configurations, 
and development-oriented outcomes was extracted and 
synthesized thematically. This synthesis offers an evidence-based 
perspective on prevailing analytical trends and knowledge gaps in 
the literature, while maintaining a balanced and neutral framing 
of the oil palm industry within broader rural development and 
agricultural transformation contexts. By adhering rigorously to 
the PRISMA protocol and a transparent, reproducible SLR design, 
this study upholds high standards of academic integrity and 
contributes a consolidated reference point for future research on 
smallholder-focused development pathways in oil palm systems.

Results

The systematic literature review conducted in this study 
synthesized evidence from 37 peer-reviewed articles published 
between 2020 and 2025 that met the predefined inclusion criteria. 
The selected literature represents a wide range of geographic 
settings, institutional arrangements, and methodological 
approaches, offering a robust empirical foundation for examining 
the roles of education and institutional development in shaping 
smallholder transformation within the oil palm supply chain. 
Despite contextual diversity, the reviewed studies display 
substantial thematic convergence, indicating shared analytical 
concerns across regions and disciplines.

Through a thematic synthesis process, five dominant and 
interrelated themes were identified: (1) education and capacity-
building as foundational enablers of productivity enhancement 
and knowledge adoption; (2) extension systems and learning 

modalities as mechanisms for translating knowledge into farm-
level practices; (3) institutional arrangements, particularly 
cooperatives and farmer organizations, as platforms for collective 
action and market integration; (4) governance structures and 
institutional support systems influencing access to resources, 
finance, and certification; and (5) development outcomes 
associated with smallholder participation, including income, 
livelihoods, and resilience.

The distribution of these themes across the 37 reviewed 
studies reveals varying degrees of analytical emphasis. Education 
and capacity-building emerged as the most prevalent theme, 
addressed in 29 studies (approximately 78%), reflecting its 
centrality in explaining productivity gaps and knowledge 
constraints among oil palm smallholders. Extension services and 
learning modalities were discussed in 24 studies (65%), often in 
conjunction with education-focused interventions, underscoring 
the importance of knowledge-delivery mechanisms beyond 
formal training. Institutional arrangements and collective action 
mechanisms appeared in 22 studies (59%), underscoring the 
role of cooperatives and farmer organizations in facilitating 
market access and service provision. Governance structures and 
institutional support systems were explicitly examined in 17 
studies (46%), while development outcomes related to income, 
livelihoods, and resilience were analyzed in 20 studies (54%).

The predominance of education- and extension-related themes 
reflects the literature’s strong focus on human capital constraints 
as immediate and observable determinants of smallholder 
performance. These themes are frequently operationalized 
through measurable indicators such as yield improvement, 
adoption rates, and managerial practices, making them more 
amenable to empirical investigation. In contrast, governance and 
institutional support structures, while widely acknowledged as 
important enabling conditions, are less frequently examined as 
standalone analytical dimensions and are often implicitly present 
in discussions of institutional effectiveness. Similarly, development 
outcomes tend to be treated as downstream effects rather than 
primary analytical foci, partly because of the longer time horizons 
and contextual variability required to assess income dynamics 
and livelihood resilience.

This distribution suggests that existing research has generated 
relatively strong evidence on how education and institutional 
mechanisms operate at the farm and organizational levels, while 
systemic governance dimensions and long-term development 
impacts remain less consistently explored. The imbalance 
highlights the need for integrative perspectives that link micro-
level capacity-building interventions with meso- and macro-level 
institutional environments. Building on this thematic mapping, 
the following sections elaborate on each of the five themes in 
detail, drawing on quantitative and qualitative evidence reported 
across the reviewed studies.
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Education and Capacity-Building as Foundations for 
Smallholder Transformation

Education and capacity-building are consistently identified in 
the reviewed studies as foundational components of smallholder 
transformation in oil palm systems. A significant share of the 
literature highlights that both formal training programs and 
informal learning processes enhance smallholders’ ability to adopt 
improved agronomic practices, manage plantation inputs more 
efficiently, and engage with market and institutional actors [26]. 
Quantitative findings across multiple country contexts indicate 
that participation in structured training programs is associated 
with yield improvements of approximately 10% to 35% compared 
with non-participating smallholders [27,28]. These gains are 
frequently attributed to enhanced knowledge of planting density, 
fertilizer regimes, pest management, and harvesting intervals.

Several studies provide detailed productivity figures 
illustrating the magnitude of these effects. For instance, 
smallholders receiving sustained training support reported 
increases in fresh fruit bunch (FFB) yields from baseline levels of 
14–18 tons per hectare to between 21 and 24 tons per hectare 
within three to five years of participation [29,30]. In some cases, 
yield convergence between trained smallholders and well-
managed estates was observed, narrowing productivity gaps 
by up to 40% [31]. Beyond yields, education initiatives were 
also linked to improvements in input-use efficiency. Empirical 
evidence suggests that trained farmers reduced fertilizer overuse 
and labor inefficiencies, resulting in cost savings of 12% to 25% 
per production cycle [32].

Capacity-building programs addressing managerial and 
financial skills further contributed to smallholder transformation. 
Studies report that training in record-keeping, budgeting, and basic 
financial literacy improved farmers’ ability to track production 
costs and revenues, leading to more informed investment decisions 
[33]. In several cases, smallholders who adopted systematic 
record-keeping practices demonstrated higher net margins, 
with income increases ranging from 8% to 20% compared with 
those without such practices [34]. Collectively, the reviewed 
evidence positions education as a critical entry point that enables 
smallholders to engage more effectively with both production and 
institutional dimensions of the oil palm supply chain.

Extension Services and Learning Modalities in 
Knowledge Translation

While education provides the foundational knowledge base, 
extension services and learning modalities play a central role 
in translating this knowledge into sustained farm-level practice 
change. The literature consistently emphasizes extension systems 
as key intermediaries connecting policy frameworks, institutional 
arrangements, and on-farm implementation [35]. Empirical 
studies indicate that regular interaction with extension agents 

substantially increases the likelihood of adopting recommended 
agronomic and managerial practices. Adoption rates among 
farmers receiving consistent extension support were reported to 
be 1.5 to 2 times higher than those among farmers without access 
to extension services [36].

Different learning modalities exhibit varying degrees of 
effectiveness. Participatory approaches such as farmer field 
schools, demonstration plots, and peer-to-peer learning groups 
are often associated with higher knowledge retention and 
application [37]. Evidence from Southeast Asia and parts of Africa 
suggests that participatory learning modalities led to adoption 
rates of improved pruning, harvesting, and fertilization practices 
exceeding 70%, compared with adoption rates below 45% for 
conventional classroom-based training [38]. These approaches 
also foster collective problem-solving and peer accountability, 
reinforcing behavioral change over time.

The literature also documents the growing role of digital and 
mobile-based extension tools in supporting smallholder learning. 
Studies report that access to mobile advisory platforms and 
digital decision-support tools improved the timeliness of input 
application and reduced information asymmetries, particularly 
among geographically dispersed farmers [39]. Quantitative 
findings indicate that digital extension users experienced yield 
gains of 5% to 15% and reductions in production delays of up to 
20% [40,41]. However, the effectiveness of extension services is 
closely linked to institutional capacity and continuity. Fragmented 
or under-resourced extension systems were found to limit long-
term impact, whereas coordinated, institutionally supported 
programs demonstrated more durable outcomes [42]. This body of 
evidence underscores the need for education to be complemented 
by sustained extension mechanisms to translate knowledge into 
lasting transformation.

Institutional Arrangements and Collective Action 
Mechanisms

Institutional arrangements, particularly cooperatives, farmer 
groups, and producer organizations, emerge as a central theme in 
the reviewed literature. Such arrangements are widely recognized 
as mechanisms enabling smallholders to overcome structural 
constraints related to scale, bargaining power, and access to 
services [43]. Quantitative analyses indicate that smallholders 
affiliated with cooperatives or organized groups achieved price 
premiums ranging from 5% to 15% compared to independent 
producers, largely due to improved market access and collective 
negotiation [44,45].

Institutional arrangements also play a crucial role in 
facilitating access to production inputs, financial services, and 
technical assistance. Several studies report that membership in 
farmer organizations increased access to formal credit by up to 
30–40%, enabling investments in replanting, improved seedlings, 
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and yield-enhancing technologies [46,47]. Cooperative-based 
input procurement schemes were found to reduce fertilizer and 
input costs by approximately 10% to 20%, thereby improving 
profitability and risk-sharing among members [48]. Additionally, 
organized groups often serve as focal points for training delivery 
and extension outreach, reinforcing the interaction between 
education and institutional development.

The literature further highlights the role of institutional 
arrangements in linking smallholders to certification schemes 
and sustainability initiatives. Although participation rates vary, 
evidence suggests that organized smallholders are significantly 
more likely to engage in voluntary certification programs, with 
participation rates exceeding 60% among cooperative members 
compared to less than 25% among non-members [49]. These 
findings underscore the importance of collective institutional 
structures in enabling smallholders to meet evolving supply chain 
requirements and access differentiated markets.

Governance Structures and Institutional Support Systems

Governance and broader institutional support systems are 
identified as enabling conditions that shape the effectiveness of 
educational and collective action mechanisms. The reviewed 
studies emphasize that supportive policy environments, secure 
land tenure arrangements, and coordinated institutional 
interventions enhance the inclusiveness and sustainability of 
smallholder development pathways [50]. Empirical evidence 
suggests that smallholders operating in regions with stronger 
institutional coordination experienced more consistent access to 
extension services, credit facilities, and development programs, 
resulting in higher average productivity gains over time [51].

Institutional support mechanisms, including partnerships 
among government agencies, private-sector actors, and 
development organizations, are frequently cited as catalysts for 
scaling educational and institutional initiatives [52,53]. Public–
private partnership models documented in the literature report 
yield increases of 20% to 30% among participating smallholders, 
alongside improvements in compliance with quality and 
traceability standards [54]. These arrangements often combine 
public oversight with private-sector resources and technical 
expertise, thereby enhancing implementation effectiveness.

Governance quality within farmer organizations also 
influences outcomes. Studies indicate that transparent governance 
structures and participatory decision-making processes are 
associated with higher member retention rates, often exceeding 
80%, and stronger trust among participants [55]. Conversely, weak 
governance arrangements were found to undermine institutional 
effectiveness, leading to lower participation and reduced benefits 
for members [56]. This evidence highlights governance as a 
critical factor mediating the impact of institutional development 

on smallholder transformation.

Development Outcomes: Income, Livelihoods, and 
Resilience

The synthesis of development outcomes across the reviewed 
studies indicates that education and institutional development are 
associated with measurable improvements in income, livelihoods, 
and resilience among oil palm smallholders. Income-related 
outcomes are among the most frequently reported indicators, 
with multiple studies documenting income increases ranging 
from 15% to 45% following participation in training, extension, 
and institutional programs [57]. These gains are attributed to a 
combination of productivity improvements, cost efficiencies, and 
enhanced market access.

Livelihood diversification and resilience also feature 
prominently in the literature. Improved knowledge and 
stronger institutional linkages enable smallholders to diversify 
income sources and better manage production and price risks 
[58]. Empirical evidence suggests that households engaged in 
structured capacity-building programs exhibited higher savings 
rates and reduced income volatility, with fluctuations declining 
by approximately 10% to 20% over multi-year periods [59,60]. 
Enhanced institutional support further contributes to resilience 
by facilitating access to social networks, information, and support 
mechanisms during periods of market or environmental stress 
[61].

Importantly, the reviewed studies emphasize that 
development outcomes are context-dependent and influenced by 
baseline capacity, institutional maturity, and policy environments. 
Nevertheless, the aggregated evidence across diverse geographic 
contexts consistently indicates that education and institutional 
development function as complementary drivers of smallholder 
transformation within the oil palm supply chain [62]. These 
outcomes are framed in the literature as integral components of 
broader rural development processes rather than isolated sectoral 
effects, thereby reinforcing a balanced and neutral perspective on 
the oil palm industry’s role in supporting smallholder-oriented 
development pathways.

Discussion

This discussion synthesizes and interprets the findings of the 
systematic literature review to address the two research questions 
proposed in the Introduction. Drawing on evidence from 37 peer-
reviewed Scopus-indexed articles published between 2020 and 
2025, the discussion focuses on how education and institutional 
development function as interdependent drivers of smallholder 
transformation within the oil palm supply chain. The analysis is 
structured into two main thematic sections corresponding to RQ1 
and RQ2, followed by an integrative discussion of the policy and 
research implications.
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Education and Capacity-Building as Drivers of 
Productivity, Knowledge Adoption, and Managerial 
Improvement (RQ1)

The reviewed literature provides consistent empirical 
evidence that education and capacity-building interventions play 
a pivotal role in enhancing productivity, accelerating knowledge 
adoption, and strengthening managerial capabilities among oil 
palm smallholders. Across diverse geographic contexts, education 
emerges not merely as a transfer of technical knowledge but as 
a transformative process that reshapes decision-making behavior, 
farm management practices, and long-term production strategies.

First, productivity gains are among the most frequently 
reported outcomes of education-based interventions. Multiple 
studies indicate that smallholders who participate in structured 
training programs such as Good Agricultural Practices (GAP), 
integrated pest management, and fertilizer optimization 
experience yield increases ranging from 10% to 35% compared 
to non-participating farmers [63]. In Southeast Asia, yield 
differentials of approximately 1.2–1.8 tons of fresh fruit bunches 
(FFB) per hectare per year have been attributed to improved 
agronomic practices learned through extension and training 
programs [64]. These gains are particularly pronounced in 
smallholder systems where baseline productivity is constrained 
by limited access to formal agricultural education.

Second, education significantly improves the rate and depth 
of knowledge adoption. The literature demonstrates that trained 
smallholders are substantially more likely to adopt recommended 
planting densities, certified seedlings, and balanced fertilization 
regimes. Adoption rates of certified planting materials among 
trained farmers exceed 70% in several documented cases, 
compared to below 40% among untrained counterparts [65]. 
Moreover, education enhances farmers’ understanding of the 
long-term economic benefits of sustainable practices, contributing 
to more consistent replanting cycles and reduced yield volatility 
[66].

Importantly, the effectiveness of education is closely linked to 
the modality through which it is delivered. Participatory learning 
approaches such as farmer field schools, demonstration plots, and 
peer-to-peer learning are repeatedly shown to outperform top-
down training models. Studies report that experiential learning 
methods increase retention and application of knowledge by 
20–30% relative to classroom-based instruction alone [67]. 
This finding underscores that education in the oil palm context 
functions optimally when it is adaptive, context-specific, and 
embedded in local farming realities.

Beyond technical competencies, education contributes to 
substantial improvements in farm management and financial 
literacy. Several studies highlight that capacity-building programs 
incorporating basic bookkeeping, cost-benefit analysis, and 
production planning enable smallholders to better monitor 

input use and optimize expenditures [68]. As a result, trained 
smallholders demonstrate reductions in unnecessary fertilizer 
and pesticide costs of up to 15%, without compromising yields 
[69]. These managerial improvements translate into higher net 
incomes and increased resilience to price fluctuations.

However, the literature also emphasizes that education alone 
is insufficient to guarantee sustained transformation. While 
training improves individual capabilities, its long-term impact 
depends heavily on the institutional environment in which 
smallholders operate. This insight directly bridges RQ1 to RQ2, 
highlighting the need to examine how institutional arrangements 
mediate educational outcomes.

Institutional Arrangements and Governance as 
Mediating Mechanisms (RQ2)

Addressing RQ2, the reviewed studies reveal that institutional 
arrangements and governance structures play a decisive role 
in shaping how educational gains are translated into economic 
and social outcomes. Institutions act as enabling or constraining 
mechanisms that determine whether enhanced knowledge leads 
to improved market integration, income growth, and livelihood 
resilience.

One of the most prominent institutional forms discussed in the 
literature is farmer organizations, particularly cooperatives and 
producer groups. Evidence consistently shows that smallholders 
who are members of well-functioning cooperatives are more 
likely to apply knowledge acquired through training and to sustain 
improved practices over time [70].

Cooperative membership facilitates collective access to inputs, 
credit, and extension services, thereby amplifying the effects of 
education. Studies report income differentials of 15–25% between 
cooperative-affiliated smallholders and independent farmers, 
even when both groups receive similar training [71].

Governance structures also influence the effectiveness of 
education by shaping access to certification schemes and formal 
markets. Several studies document that institutional support is 
critical for enabling smallholders to comply with sustainability 
standards such as RSPO or national certification programs. 
Training on certification requirements increases compliance 
rates, but institutional facilitation through cooperatives, NGOs, 
or public agencies is necessary to offset transaction costs and 
administrative barriers [72]. Smallholders operating within 
supportive institutional frameworks demonstrate certification 
uptake rates exceeding 50%, compared to less than 20% among 
those lacking institutional backing [73].

Market integration represents another key dimension through 
which institutions mediate educational outcomes. Education 
enhances farmers’ awareness of quality standards and price 
differentiation, but institutional linkages are required to connect 
this knowledge to remunerative markets. Contract farming 
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arrangements, for instance, provide structured channels for 
trained smallholders to supply mills under transparent pricing 
mechanisms. Studies indicate that contract-linked smallholders 
experience more stable incomes and reduced price volatility, with 
income volatility declining by up to 30% compared with spot-
market participation [74].

The literature further highlights the role of governance in 
shaping livelihood resilience. Institutional arrangements that 
combine education with access to social protection, credit 
facilities, and replanting funds enable smallholders to better 
withstand external shocks such as price downturns or climatic 
stress. Empirical evidence suggests that smallholders embedded 
in multi-actor governance networks recover more quickly from 
income shocks, with recovery periods shortened by one to two 
production cycles compared to isolated farmers [75].

Nevertheless, institutional effectiveness varies considerably 
across contexts. Weak governance, limited transparency, and 
unequal power relations can undermine the potential benefits 
of education. Several studies caution that without inclusive 
institutional design, education may inadvertently exacerbate 
inequalities by disproportionately benefiting better-resourced 
farmers [76,77]. This finding reinforces the importance of 
institutional development that prioritizes inclusivity and equitable 
participation.

Interdependence Between Education and Institutional 
Development

A central insight emerging from the SLR is the strong 
interdependence between education and institutional 
development. Rather than functioning as independent drivers, 
these elements operate synergistically to enable smallholder 
transformation. Education enhances individual capabilities, while 
institutions provide the structural conditions necessary for those 
capabilities to generate tangible outcomes.

The reviewed studies collectively demonstrate that the 
highest levels of productivity growth, income enhancement, and 
livelihood resilience occur when education is embedded within 
robust institutional ecosystems [78]. For example, training 
programs integrated with cooperative governance structures 
yield more durable impacts than stand-alone interventions. This 
synergy is reflected in longitudinal studies showing sustained 
yield improvements over five to seven years among smallholders 
participating in institutionally anchored education programs [79].

This interdependence also has implications for sustainability 
narratives within the oil palm sector. The literature 
increasingly frames education and institutional development 
as complementary tools for aligning smallholder inclusion with 
broader sustainability goals. Rather than positioning smallholders 
as passive recipients of external standards, education empowers 
them as active participants in supply chain upgrading processes 
[80,81]. Institutional support ensures that this empowerment 
translates into measurable economic and social benefits.

The findings of this SLR carry several important implications 
for policy and practice. First, capacity-building initiatives 
targeting oil palm smallholders should be designed as long-
term, institutionally embedded processes rather than short-
term training events. Policymakers and development actors are 
encouraged to integrate education programs with cooperative 
strengthening, extension reform, and inclusive governance 
mechanisms.

Second, investment in institutional development, 
particularly farmer organizations, should be recognized as a 
strategic complement to education. Strengthening cooperative 
management, transparency, and service delivery can significantly 
enhance returns on educational investments. Third, governance 
frameworks should prioritize inclusivity to ensure that education-
driven transformation benefits a broad spectrum of smallholders, 
including resource-constrained farmers and those in remote areas.

Despite the growing body of literature, several research gaps 
remain. Future studies could adopt more comparative approaches 
to examine how different institutional configurations influence 
the long-term impacts of education across regions. Longitudinal 
analyses are particularly needed to assess the durability of 
educational outcomes under changing market and environmental 
conditions.

Additionally, future SLRs may benefit from integrating mixed-
methods evidence to explore how informal institutions, such 
as social networks and customary norms, interact with formal 
governance structures to mediate educational impacts. Expanding 
the analytical focus beyond productivity and income to include 
social dimensions, such as intergenerational knowledge transfer 
and youth engagement, could further enrich understanding of 
smallholder transformation pathways.

Conclusion

This systematic literature review synthesizes evidence from 
37 peer-reviewed Scopus-indexed studies published between 
2020 and 2025 to examine how education and institutional 
development shape the transformation of oil palm smallholders 
within the supply chain. The findings demonstrate that smallholder 
transformation is not the result of isolated interventions, but 
rather emerges from the interaction between enhanced human 
capital and enabling institutional environments.

First, the reviewed literature consistently shows that education 
and capacity-building interventions constitute a fundamental 
driver of productivity improvement, knowledge adoption, and 
managerial advancement among oil palm smallholders. Training 
programs focused on agronomic practices, farm management, 
and financial literacy contribute to measurable gains in yields, 
more efficient use of inputs, and improved decision-making 
capacity. These outcomes indicate that education enhances not 
only technical competence but also the cognitive and managerial 
foundations required for smallholders to operate more effectively 
within increasingly complex supply chains.
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Second, the effectiveness and durability of educational 
impacts are strongly mediated by institutional arrangements and 
governance structures. Farmer organizations, cooperatives, and 
contract-based arrangements provide the structural mechanisms 
through which knowledge acquired through education is 
translated into sustained economic benefits. Institutional support 
improves access to inputs, extension services, certification 
schemes, and markets, thereby reinforcing the application of 
learned practices and reducing vulnerability to market and 
production risks. In contexts where governance frameworks are 
inclusive and transparent, education is more likely to lead to 
income enhancement, improved market integration, and greater 
livelihood resilience.

Third, the synthesis highlights the interdependent relationship 
between education and institutional development. Education 
strengthens individual agency and adaptive capacity, while 
institutions create the conditions necessary for these capabilities 
to generate long-term transformation. Where education is 
embedded within robust institutional ecosystems, smallholder 
outcomes are more stable and cumulative over time. Conversely, 
in the absence of supportive institutions, the benefits of education 
tend to be fragmented and unevenly distributed, limiting their 
transformative potential.

Overall, the findings affirm that pathways to prosperity for 
oil palm smallholders are shaped by the alignment of human 
capital development with institutional strengthening. Education 
functions as a catalyst for change, while institutions act as 
amplifiers, converting learning into productivity gains, income 
growth, and supply chain resilience. This integrated perspective 
reinforces the view that smallholder inclusion and upgrading 
in the oil palm sector are most effectively achieved through 
coordinated investments in learning systems and institutional 
governance, rather than through stand-alone interventions.
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