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ABSTRACT  Article History 
In 2025, the area of oil palm plantations in Indonesia will reach 16.38 million ha, and has 
approached the carrying capacity limit of 18.15 million ha. Although the government had 
planned to impose a moratorium on oil palm plants (2018), new oil palm plantations by 
smallholders have grown significantly. Therefore, the study aims to identify the driving force 
and techniques of land clearing by smallholder oil palm farmers and analyse the strategy to 
delay carrying capacity threshold exceedance in smallholder oil palm plantations. The methods 
are FGD for stakeholders, NVivo and LFA. The results show that there are five driving factors: 
demographic, social, economic, political, and environmental. Economic factors are the most 
dominant driving factor. Based on stakeholder interview analysis, there are five LFA strategies 
to anticipate smallholder oil palm land clearing: (1) optimisation of old land improvements by 
local communities; (2) optimisation of communities to be able to obtain decent jobs; (3) 
diversification of palm oil plantation management to reduce the risk of falling palm oil prices, 
but can also improve the community's economy; (4) collaboration between the central 
government and village governments in regulating policies related to integrated smallholder 
oil palm plantations; (5) implementation of certification for environmental sustainability. The 
significance of this study lies in its comprehensive assessment of the driving factors and 
implementation of the five strategies, so land clearing can be significantly reduced, to delay 
carrying capacity threshold exceedance, and supporting sustainable land management and 
improving environmental quality. 
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INTRODUCTION 

 
 The increase in global palm oil consumption is 
accompanied by exponential growth in palm oil activities 
(Padfield et al., 2019). The fulfilment of the increasing need 
for palm oil will indirectly encourage the expansion of oil 
palm plantation areas. By 2050, around 8% to 22% of 
secondary forests and 21% to 54% of peatlands will be 
targeted for the expansion of world oil palm plantations 
(Xin et al., 2022). Therefore, to suppress the increasing 
clearing of oil palm plantations, this study identified drivers 
that influence Land Clearing Drivers for Smallholder Oil 
Palm Plantations. Identification was carried out using 
software called Vosviewer by limiting the year of 

publication of the article to 2014-2025. The results of the 
identification related to the research theme of land 
clearing drivers for smallholder oil palm plantations 
showed a grouping of articles and complex relationships 
for each keyword, can be seen in Fig. 1. 
 In Fig. 1 is a visualization of the keyword network of 
the Land Clearing Drivers for Smallholder Palm Oil 
Plantations theme, the results of which show the existence 
of a keyword network that is divided into five main groups 
and is interconnected. The five groups of driver keywords 
include demographics, social, politics, economy, and 
environment. Furthermore, the identification of the 
number of selected documents that are in accordance with 
the time analysis can be seen in Fig. 2. 
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Fig. 1: Visualization of Keyword 
Network. 

 

Fig. 2: The Number of Selected 
Research Documents with 
Keywords 'smallholder', 'oil palm', 
and 'drivers' (Demography, Social, 
Economy, Politics, and 
Environment). 

 
 Fig. 2 shows that there are 454 literature documents 
from 2014 to 2025, with the highest peak of documents 
occurring in 2019. This suggests that in 2019, academics 
began to care about smallholder palm oil to help reduce 
the impacts it produces. Based on Fig. 2, it can be seen 
that social factors are the most dominant drivers. Social 
drivers are also factor that initiate smallholder interest in 
palm oil commodities. Smallholder oil palm farmers admit 
that although direct financial income is relatively small, 
they can be motivators for other farmers to join as farmers 
(Apriani et al., 2020). This needs to be further proven with 
field data regarding the driving factors that most influence 
the land clearing of smallholder oil palm land. Currently, 
smallholders are also considered the main cause of oil 
palm land clearing problems (Maswadi et al., 2018). 
Smallholder oil palm land clearing activities that do not 
apply sustainable principles, if not handled properly 
immediately, will cause increasingly serious problems. Land 
clearing for oil palm plantations can cause widespread 
environmental damage, such as loss of biodiversity, 
reduced forest canopy, severe ecological degradation, 
water and air pollution, increased greenhouse gas 
emissions, and land subsidence that can exacerbate flood 
risks (Fulazzaky et al., 2022; Abideen et al., 2023; Darmadi 
et al., 2023; Gan et al., 2023). While oil palm plantations 
also have positive impacts through improved market 
conditions and employment, greed remains a dominant 
factor (Millán-Quijano & Pulgarín, 2023). There is a wealth 
of literature on the consequences of oil palm plantation 
expansion, with conflict and violence playing a significant 

role (Kuhnt, 2019). Most previous studies have identified 
violence as a trigger or driving factor in the decision to 
migrate, both within and between countries (Davenport et 
al., 2003; Engel & Ibáñez, 2007; Melander & Öberg, 2007). 
In other cases, palm oil producers exploit weak legal 
regimes to develop their plantations on vacant or 
abandoned land (Marin-Burgos, 2014). Palm oil 
exploitation is still not accompanied by adequate controls 
to protect land ownership rights, thus potentially leading 
to the seizure or forced displacement of local 
communities' land (Goebertus, 2008). Based on these 
statements, it can be concluded that the negative impacts 
of palm oil outweigh its benefits, and debate continues 
regarding its sustainability. Based on the results of 
Vosviewer mapping, several countries that have made 
significant contributions to the literature on land clearing 
drivers for smallholder palm oil plantations are Indonesia, 
Malaysia, United States, Germany, Netherlands, Australia, 
etc. Interesting fact that most articles discuss downstream 
issues such as environmental degradation, certification, 
biodiversity loss, habitat destruction, land use change, 
sustainability policy, and so on. Indonesia is the world's 
largest producer of palm oil (USDA-FAS, 2020). The 
expansion of oil palm areas in Indonesia is claimed to be 
the result of deforestation and land clearing, especially 
through forest burning (Listiningrum et al., 2021). In 
response to this, the President issued Instruction Number 8 
of 2018 concerning the Postponement and Evaluation of 
Oil Palm Plantation Licensing and Increasing Oil Palm 
Plantation Productivity. The instruction aims to reduce the 
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negative impacts of unsustainable oil palm plantation 
expansion. However, since the moratorium policy was 
issued in 2018, the expansion of oil palm plantation areas 
in Indonesia has continued, namely 16,833,985 ha (BPS-
Ststistic Indonesia, 2023), while the environmental carrying 
capacity is only around 18.15 million hectares. This 
indicates that land use for oil palm plantations is 
approaching the limits of its available carrying capacity, 
necessitating more sustainable management to prevent 
environmental capacity from being exceeded. The 
expansion of oil palm plantations by smallholders in 
Indonesia is growing rapidly and through unlawful forest 
clearing (Krishna et al., 2017; Nurfatriani et al., 2019; 
Nurrochmat et al., 2019). On the other hand, the 
development of oil palm plantations contributes 
significantly to improving the welfare of rural communities 
and national income (Krishna et al., 2017; Santika et al., 
2019; Ayompe et al., 2023; Ahmad et al., 2023; Reich & 
Musshoff, 2025). This development is influenced by several 
driving factors: Demography, Social, Economy, Politics, and 
Environment. Therefore, the novelty of this research lies in 
the sustainability of Strategies to delay carrying capacity 
threshold exceedance in smallholder oil palm plantations 
due to the driving force. This research also focuses on 
determining what driving factors are most dominant in the 
field, thus contributing significantly to deforestation for oil 
palm plantations. This study aims to identify the 
occurrence of driving factors for the land clearing of oil 
palm plantations by the smallholder, and analyse the 
strategy to delay carrying capacity threshold exceedance in 
smallholder oil palm plantations. 
 
MATERIALS & METHODS 

 
 The research location was conducted in Jambi, 
Indonesia (Fig. 3). Furthermore, the selection of 
stakeholders was narrowed down to areas in Indonesia 
that have experienced a massive increase in the area of oil 
palm plantations since the issuance of Presidential 

Instruction Number 8 of 2018. More specifically, research 
by Rosyidy and Frimawaty (2024) shows that smallholder 
oil palm plantations in the Jambi region play a significant 
role in increasing deforestation not only in Jambi Province 
but also throughout Indonesia. 
 The method in this study uses the Focus Group 
Discussion (FGD)s for stakeholders. FGDs were conducted 
to collect data from stakeholders consisting of community 
leaders, government, academics, industry, and NGOs. The 
number of FGD participants was 14 people, with the 
sample size determined using purposive sampling, who 
met the following criteria: having been involved in 
smallholder oil palm in Jambi Province, and having lived in 
the area for at least 25 years; being able to describe the 
study area; and being willing to be a data source. The FGD 
results were transcribed verbatim and analyzed using 
NVivo to capture all driving forces emerging from the field 
(open coding), and to organize nodes into thematic 
categories (axial code). Validation was carried out through 
triangulation of data sources. The data obtained were 
processed descriptively and validated using NVivo, and 
analysis using Logical Framework Analysis (LFA) to produce 
strategies that can reduce massive land clearing by 
smallholders. LFA is a modified method for analysing 
smallholder oil palm land clearing systems as a crucial step 
in planning. Compared to other tools that do not examine 
land clearing systems holistically and tend to force 
authorities to focus solely on their respective tasks, LFA 
offers a more effective framework. The LFA method is 
based on stakeholder analysis and generates a problem 
hierarchy to identify potential impacts. These impacts must 
be addressed immediately through a feasibility analysis of 
sustainable strategies. This method helps decision-makers 
understand the problem, its causes, and its root causes, 
allowing for more logical formulation of management 
strategies. Therefore, the use of LFA still requires further 
analysis to identify the root causes contributing to the 
problem, allowing for the development of feasible and 
scalable solutions or strategies. 

 

 

Fig. 3: Jambi Province, Indonesia 
(Geospatial Information Agency, 2025; 
modified). 
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RESULTS 
 
 The word cloud and Thematic Analysis Map of 
stakeholder results analysis using NVivo 12 can be seen in 
Fig. 4. 
 According to the literature, most documents 
discussing this topic emphasize social aspects as the 
primary issue (Xin et al., 2022; Nolos et al., 2023; Suroso et 
al., 2022; Wang et al., 2022; Ongolo & Krott, 2023; Berget 
et al., 2024; Petri et al., 2024; Pyone et al., 2024; Elon et al., 
2025; Mangaza et al., 2025; Openg et al., 2025; Primadasa 
et al., 2025). However, the reality on the ground points 
differently. Interviews revealed that informants actually 
believe economic factors are far more dominant in 
influencing the dynamics. The discrepancy between the 

literature findings and the reality of the interviews 
emphasizes the need for a more in-depth review to bridge 
the gap between academic studies and factual conditions 
in the field. In addition, there was also one word that 
indicated a word that included the most dominant driving 
factor among other driving factors, namely the economy. 
This word can be considered to mean that the economic 
driving factor is the dominant driving factor so that it can 
open up oil palm plantations massively. In line with the 
economic driving factor, the land clearing of new oil palm 
plantations is considered capable of supporting the lives of 
the people so that local people compete to try to open 
new land. Therefore, a more in-depth analysis of the 
results of the driving force interviews from stakeholders is 
required, which can be seen in Fig. 5. 
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Fig. 4: Thematic Analysis Map 
and Word cloud for Driving 
Factors. 

 

Fig. 5: Node grouping for 
driving force.  
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 Based on the identification of the driving factors 
found, a strategy is needed to reduce the impacts that will 
occur from the clearing of oil palm plantations by using 
LFA. In the problem analysis section of the LFA method, a 
problem tree is used as a tool to identify and map the 
cause-and-effect relationships of various problems related 
to the research issue at hand. Problem issues are located at 
the bottom of the tree, identified as the root of the 
problem, while in the middle of the tree there is the core 
problem which is the main focus of the analysis, and at the 
top of the tree is depicted as the impact or consequence 
that arises as a result of the main problem. This problem 
analysis also plays an important role in helping to identify 
and differentiate various types of obstacles, especially in 
categorizing which are considered very urgent to be 
addressed immediately and which are the main ones. The 
root causes of each main problem for each driving factor 
are shown in Fig. 6. 
 In the problem tree analysis, it illustrates the cause-

and-effect relationship that ultimately impacts the 
unsustainability of oil palm cultivation carried out by 
smallholders. Based on the problem tree, the main factors 
causing suboptimal land clearing for smallholder oil palm 
plantations are categorised into 5 main subsystems, 
namely: massive new land clearing (demographic 
subsystem), competition for land use (social subsystem), 
overlapping tasks and responsibilities (political subsystem), 
encroachment of oil palm monoculture (economic 
subsystem), and environmental transformation 
(environmental subsystem). Furthermore, five strategies 
categorised as shown in Fig. 7. 
 
DISCUSSION 

 
 Based on the results, it was found that land clearing 
for smallholder oil palm plantations was influenced by 
various driving factors including demographic, social, 
economic, political and environmental subsystems and this 

 

 
 
Fig. 6: Problem Tree Analysis. 
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Fig. 7: Strategy Tree Analysis. 
 
is in accordance with previous research (Meijaard et al., 
2018; Agus & Pravitasari, 2025). The massive land clearing 
(demographic subsystem), initiated by continued 
population growth, coupled with the influx of migrants, will 
contribute to population growth in a region. This 
demographic pressure indirectly leads to an increase in 
demand for palm oil, which also drives land clearing 
(Alfarisi et al., 2024; Reshi et al., 2025). The proposed 
strategy to address demographic drivers is to optimize the 
improvement of existing land. This is consistent with 
research by Siregar et al. (2024) and Mayarni et al. (2025) 
which states that replanting is a viable solution to improve 

the sustainability of smallholder oil palm farmers. However, 
in reality, smallholder oil palm farmers often struggle or 
are unprepared to implement good agricultural practices 
during replanting, resulting in lower yields (Hutabarat et 
al., 2019; Siregar et al., 2018 Jelsma et al., 2024; Anggraini 
et al., 2025; Brizuela-Torres et al., 2025). Therefore, the key 
activity that supports this is the important role of the 
government in being able to carry out identification 
activities and provide subsidy funds to smallholder palm 
oil plantations (Luttrell et al., 2018; Nurfatriani et al., 2019). 

Competition for land use (social subsystem) between 
immigrants and local communities is driven by significant 
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gap that results in social jealousy (Prasetya et al., 2025), 
making them more diverse and complex, can trigger 
competition and conflict (McGuirk & Burke, 2020; 
Bandiera, 2021; Abram et al., 2022). This is consistent with 
research by Lawrence et al. (1998) & Maswadi et al., (2018) 
there are socioeconomic factors facing palm oil 
smallholders that can dramatically influence behavior to 
increase the rate of forest conversion. One such factor is 
that oil palm in this region has been shown to contribute 
significantly to farmer incomes and improve economic 
prospects for rural development (Wisena et al., 2014; 
Siradjuddin, 2015; Kospa, 2016; Potter, 2016; Bissonnette 
and De Koninck, 2017; Nesti et al., 2018; Afrinandos et al., 
2019; Pitriani et al., 2019; Purba, 2019; Heriyanto et al., 
2021; Ayompe et al., 2023). The strategy of optimizing the 
ability of small farmers to obtain decent work aims to 
ensure that small farmers can meet their living needs, 
thereby reducing dependence on land clearing for oil palm 
plantations. In this context, strengthening "participatory 
communities" in rural areas for smallholder oil palm 
farmers is a crucial approach. Smallholder oil palm farmers 
are trained to not only rely on oil palm cultivation but also 
manage various other productive businesses. This is also in 
line with research Paul et al. (2021) which states that 
smallholder palm oil holders usually cultivate a variety of 
crops and raise livestock. 
 Furthermore, the economic pressures faced by 
smallholder oil palm farmers, whether due to limited 
access to capital, fluctuating market prices, or high 
maintenance costs, can directly impact the low quality and 
quantity of yields. As a result, the productivity of 
smallholder plantations does not reach its optimal 
potential, while farmers' incomes remain low and unstable 
(Yeni et al., 2026). This may encourage some farmers to 
seek ways to expand their land through monoculture palm 
oil, at the expense of food crops and other local crops 
(economic subsystems). This is in line with research by 
Susanti et al. (2020), which states that the widespread 
implementation of monoculture has caused various 
environmental and social problems, as well as impacting 
smallholder farmers' incomes. The diversification in palm 
oil plantation management strategy aims to protect the 
smallholder's palm oil economy (Kusumawati et al., 2024) 
from the risk of falling palm oil prices due to global 
competition; and to improve smallholder productivity and 
facilitate greater access to financing (Dermoredjo et al., 
2025). This is also emphasized by research from India, 
which states the importance of agricultural diversification 
to increase global competitiveness (Sankar and Kowshika, 
2023).  
 On the other hand, overlapping government duties 
and responsibilities are the root cause (political subsystem) 
of land clearing for smallholder palm oil. Lack of 
government support for smallholder palm oil, whether in 
the form of technical assistance, financing facilities, or 
increased production capacity, can impact farmers' ability 
to manage their plantations sustainably. Furthermore, 
spatial planning policies that have not been strictly 
implemented have resulted in weak control over land 
conversion, including in areas that should not be used for 

new oil palm plantations. This condition is further 
weakened by violations of the law enforcement system, 
which often go unsanctioned. This is consistent with 
research by Djatmika et al. (2023), which states that 
smallholder farmers in Indonesia are still marginalized by 
applicable regulations.  
 Smallholder oil palm cultivation practices that fail to 
understand the importance of crop diversification and 
prefer monoculture can result in uncontrolled and 
unsustainable land clearing for oil palm plantations, 
resulting in environmental transformation (environmental 
subsystems). This is consistent with previous research that 
suggests that permanent monoculture that not only result 
in deforestation but affecting the balance of biodiversity 
and ecosystems, but also endanger the living conditions of 
surrounding communities (Miettinen et al., 2012; Carlson 
et al., 2018; Jackson et al, 2020; Lee et al., 2020; Meijaard et 
al., 2020; Marún-Uparela et al., 2025). The strategy for 
implementing certification for environmental sustainability 
aims to minimize environmental damage. However, 
community participation in certification remains low. This 
is because the income structure of smallholder households 
is insufficient to support Indonesian Sustainable Palm Oil 
(ISPO) certification unless fundamental improvements in 
productivity are made (Dharmawan et al., 2019). In 
addition, previous research also stated that smallholder 
perceptions of rejuvenation and Roundtable on 
Sustainable Palm Oil (RSPO) adoption tend to have a 
negative correlation with smallholder household welfare 
(Napitupulu et al., 2021). Therefore, which indicates the 
need to enforce policies that consider the role of farmers 
as contributors to household income (Yanita et al., 2021; 
Mayarni et al., 2024). This study combines predictive 
approaches, driving factor dynamics, and environmental 
carrying capacity strategies as anticipatory planning tools 
to prevent the expansion of unsustainable smallholder oil 
palm plantations. 
 
Conclusion 
 The five driving factors for land clearing for 
smallholder palm oil include demographic, social, 
economic, political, and environmental factors. Economic 
factors are the most dominant driving factor. Based on 
stakeholder interview analysis, there are five strategies 
resulting from the LFA method: (1) optimizing old land 
improvement by local communities; (2) optimizing 
communities to obtain decent jobs; (3) diversification of 
palm oil plantation management to reduce the risk of 
falling palm oil prices, while simultaneously improving the 
community's economy; (4) collaboration between the 
central government and village governments in regulating 
policies related to integrated smallholder oil palm 
plantations; (5) implementing certification for 
environmental sustainability. It can be concluded that the 
implementation of these five strategies has great potential 
to significantly reduce the driving factors that can have an 
impact on the expansion of smallholder oil palm land 
clearing, thereby supporting more sustainable land use 
management and improving environmental quality. 



Int J Agri Biosci, 2026, 15(4): 1496-1505. 
 

1503

DECLARATIONS 
 
Funding: This research was supported by the “Beasiswa 
Pendidikan Indonesia” 
 
Acknowledgement: We would like to acknowledge and 
thank the Indonesian Education Scholarship (BPI), Center 
for Higher Education Funding and Assessment (PPAPT), 
and Indonesian Endowment Fund for Education (LPDP), 
Ministry of Finance Indonesia for granting a scholarship to 
support the publication and to complete the study. BPI ID 
Number: 202231103579. 
 
Conflict of Interest: The authors state that there are no 
conflicts of interest with this study. 
 
Data Availability: All data generated or analysed during 
this study are available from the corresponding author 
upon reasonable request. 
 
Ethics Statement: Approval was granted by the School of 
Environmental Science Universitas Indonesia (Aproval No. 
KET-065/UN2.F13.D1.KE1/PPM.00/2024). 
 
Author’s Contribution: Laras Andria Wardani: performed 
the sampling, data analysis, interpreted the data and 
results, and prepared the manuscript text. Tri Edhi Budhi 
Soesilo; Herdis Herdiansyah, and Evi Frimawaty has 
contributed in supervising the first author in the data, 
interpreted the results, and preparing the manuscript 
 
Generative AI Statement: The authors declare that no 
Gen AI/DeepSeek was used in the writing/creation of this 
manuscript. 
 
Publisher’s Note: All claims stated in this article are 
exclusively those of the authors and do not necessarily 
represent those of their affiliated organizations or those of 
the publisher, the editors, and the reviewers. Any product 
that may be evaluated/assessed in this article or claimed 
by its manufacturer is not guaranteed or endorsed by the 
publisher/editors. 
 
REFERENCES 

 
Abideen, A.Z., Sundram, V.P.K., & Sorooshian, S. (2023). Scope for 

sustainable development of smallholder farmers in the palm oil 
supply chain—A systematic literature review and thematic scientific 
mapping. Logistics, 7(1), 6. https://doi.org/10.3390/logistics7010006 

Abram, N.K., Lim, H.Y., Keat-Chuan, C., Yorath, S., Razi, M.H.M., Ong, C.G.S., 
Chen, K.-O., & Wilson, K.B. (2022). The socio-economic and cultural 
impacts of the Pan Borneo Highway on Indigenous and local 
communities in Sabah, Malaysian Borneo. PLOS ONE, 17, e0269890. 
https://doi.org/10.1371/journal.pone.0269890 

Afrinandos, R., Astuti, N.B., & Asful, F. (2019). Analysis of planning and 
implementation of innovative technology in the Nagari Model Kelapa 
program in Nagari Koto Baru, Padang Sago District, Padang Pariaman 
Regency. JOSETA: Journal of Socio Economics on Tropical Agriculture, 
1(1), 28–35. https://doi.org/10.25077/joseta.v1i1.186 

Agus, H.N., & Pravitasari, A.E. (2025). Development strategy for smallholder 
oil palm and coconut plantation in Pesisir Selatan Regency. Journal of 
the Saudi Society of Agricultural Sciences, 24(5), 1–14. 
https://doi.org/10.1016/j.jssas.2025.00033 

Ahmad, M.J., Ismail, R., & Ghani, F.A. (2023). Review on socioeconomic and 
sustainability of oil palm plantations among rural communities in 

Malaysia. In IOP Conference Series: Earth and Environmental Science 
(Vol. 1208, Article 012054). IOP Publishing. 
https://doi.org/10.1088/1755-1315/1208/1/012054 

Alfarisi, I.A., Kusumamurti, H.A., Fauzi, F.D., Aprilia, Y., Qodarusman, M.L., & 
Pranolo, S.H. (2024). Biodegradable foam production process based 
on extracted cellulose of empty palm oil fruit bunch and chitosan for 
food packaging. In AIP Conference Proceedings (Vol. 3073, Article 
050009). AIP Publishing. https://doi.org/10.1063/5.0193629 

Anggraini, R.S., Harianto, A.I.S., Novianti, T., & Hasibuan, A.M. (2025). 
Understanding intensification practices and production risk among 
independent smallholder oil palm farmers: Insight from Riau Province, 
Indonesia. Journal of the International Society for Southeast Asian 
Agricultural Sciences, 31(2), 23–40. 

Apriani, E., Kim, Y.S., Fisher, L.A., & Baral, H. (2020). Non-state certification of 
smallholders for sustainable palm oil in Sumatra, Indonesia. Land Use 
Policy, 99, 105112. https://doi.org/10.1016/j.landusepol.2020.105112 

Ayompe, L.M., Nkongho, R.N., Wandum, L.M., Orang, B.O., Fiaboe, K.K., 
Tambasi, E.E., Kettunen, M., & Egoh, B.N. (2023). Complexities of 
sustainable palm oil production by smallholders in sub-Saharan Africa. 
Sustainable Development, 31(4), 2674–2689. 
https://doi.org/10.1002/sd.2674 

Bandiera, A. (2021). Deliberate displacement during conflict: Evidence from 
Colombia. World Development, 146, 105547. 
https://doi.org/10.1016/j.worlddev.2021.105547 

Berget, C., Verschoor, G., García-Frapolli, E., & Bongers, F. (2024). Exploring 
the role of smallholder perceptions in shaping land-use decisions in a 
tropical agro-forest frontier in southern Mexico. Regional 
Environmental Change, 24(3), 131. https://doi.org/10.1007/s10113-
024-02294-5 

Bissonnette, J.-F., & De Koninck, R. (2017). The return of the plantation? 
Historical and contemporary trends in the relation between 
plantations and smallholdings in Southeast Asia. Journal of Peasant 
Studies, 44(5), 918–938. 
https://doi.org/10.1080/03066150.2017.1311867 

BPS-Statistics Indonesia. (2023). Indonesian Palm Oil Statistics, Volume 17. 
https://web-
api.bps.go.id/download.php?f=mkLwiuszvUtJBbScInwvgnZ5MFFHYnJ
Hb3NlRkxJMDY4NkkxaUhOalR4NGhRT212bFJ5ckZZTjBWSHl6WWZBe
FY1OU5rb0dQay95K0p0SVE5VFlQNTRRcDNaNnZuQW85bnZoQzR6V
XlFYWEvVHc0L1I5SklWbHBuQXh0S2g4TDhYaUI5Z0dRQnhQUEJZOTV
4ZW4yZUhBNFUrRjNFQlpzQSswVlI5WHVSWW1OV2gvc2c3V01aUVBq
Nms4Z1ZjL05mY2RScFZsV01CNHpIeXo0c1pRT2ZUdWlGc1ZsbVdsbnJ
4cUowbHFJSDZDL1I2NVIxRGE5WE4zVEgvL2NmR1kxdFNtL1FpMDRiU
Wxoa2lKU3Y=&_gl=1*1mjldra*_ga*MTI2NjAxMjM2NS4xNzcyNzUwNz
Q1*_ga_XXTTVXWHDB*czE3NzI3NTA3NDQkbzEkZzAkdDE3NzI3NTA3
NDQkajYwJGwwJGgw 

Brizuela-Torres, D., Brown, C., & Zinngrebe, Y. (2025). Is oil palm a threat or 
opportunity for Peru's forests? Journal of Environmental Management, 
394, 127462. https://doi.org/10.1016/j.jenvman.2025.127462 

Carlson, K.M., Heilmayr, R., Gibbs, H.K., Noojipady, P., Burns, D.N., Morton, 
D.C., & Kremen, C. (2018). Effect of oil palm sustainability certification 
on deforestation and fire in Indonesia. Proceedings of the National 
Academy of Sciences, 115(1), 121–126. 
https://doi.org/10.1073/pnas.1704728114 

Darmadi, N.S., Bawono, B.T., & Hafidz, J. (2023). Forest land conversion for 
oil palm plantations and legal protection and social welfare of 
Indigenous communities. Environment and Ecology Research, 11(3), 
467–474. https://doi.org/10.13189/eer.2023.110306 

Davenport, C., Moore, W., & Poe, S. (2003). Sometimes you just have to 
leave: Domestic threats and forced migration, 1964–1989. 
International Interactions, 29(1), 27–55. 
https://doi.org/10.1080/03050620304597 

Dermoredjo, S.K., Darmawan, D.H.A., Dani, F.Z.D.P., Yusuf, E.S., Pasaribu, 
S.M., Sayaka, B., Antriyandarti, E., & Others. (2025). The global sway of 
Indonesian palm oil: An export analysis. Journal of Agriculture and 
Food Research, 23, 102064. https://doi.org/10.1016/j.jafr.2025.102064 

Dharmawan, A.H., Nasdian, F.T., Barus, B., Kinseng, R.A., Indaryanti, Y., 
Indriana, H., Mardianingsih, D.I., Rahmadian, F., Hidayati, H.N., & 
Roslinawati, A.M. (2019). Kesiapan petani kelapa sawit swadaya dalam 
implementasi ISPO: Persoalan lingkungan hidup, legalitas dan 
keberlanjutan. Jurnal Ilmu Lingkungan, 17(2), 304–315. 
https://doi.org/10.14710/jil.17.2.304-315 

Djatmika, P., Listiningrum, P., Sumarno, T.B., Mahira, D.F., & Sianipar, C.P. 
(2023). Just transition in biofuel development towards low-carbon 
economy: Multi-actor perspectives on policies and practices in 
Indonesia. Energies, 17(1), 141. https://doi.org/10.3390/en17010141 

Elon, R.J., Sahmat, S.S., Aziz, A.S.A., Yusop, Z., Yusuf, S.M.W., Sulaiman, M.N., 
Kamil, S.M., & Kamil, M. Z. (2025). Mechanisation in oil palm 



Int J Agri Biosci, 2026, 15(4): 1496-1505. 
 

1504

plantation: Investigating socio-economic determinants and 
operational challenges among smallholders in Subis 3, Sarawak. In 
IOP Conference Series: Earth and Environmental Science (Vol. 1535, 
Article 012023). IOP Publishing. https://doi.org/10.1088/1755- 
1315/1535/1/012023 

Engel, S., & Ibáñez, A.M. (2007). Displacement due to violence in Colombia: 
A household-level analysis. Economic Development and Cultural 
Change, 55(2), 335–365. https://doi.org/10.1086/508712 

Fulazzaky, M.A., Ismail, I., Harlen, H., Sukendi, S., Roestamy, M., & Siregar, 
Y.I. (2022). Evaluation of change in peat soil properties affected by 
different fire severities. Environmental Monitoring and Assessment, 
194(10), 783. https://doi.org/10.1007/s10661-022-10430-z 

Gan, L.X., Tan, C.L., Ahmad, A.B., Cai, Y., & Yeo, D.C. (2023). Forest 
conversion adversely affects native Macrobrachium shrimp 
assemblages in tropical Malaysian streams. Aquatic Conservation: 
Marine and Freshwater Ecosystems, 33(1), 89–101. 
https://doi.org/10.1002/aqc.3902 

Geospatial Information Agency, (2025). High Resolution Satellite Imagery of 
Parts of Jambi Province. https://geoportal.big.go.id/#/katalog 

Goebertus, J. (2008). Palma de aceite y desplazamiento forzado en zona 
bananera: Trayectorias entre recursos naturales y conflicto. Colombia 
Internacional, 67, 152–175. 
https://doi.org/10.7440/colombiaint67.2008.07 

Heriyanto, M., Febrian, A.F., Andini, F.K., Handoko, T., & Suryana, D. (2021). 
Antecedents of sustainable competitive advantages: A case study of 
palm oil industries in Indonesia. The Journal of Asian Finance, 
Economics and Business, 8(2), 911–921. 
https://doi.org/10.13106/jafeb.2021 

Hutabarat, S., Slingerland, M., & Dries, L. (2019). Explaining the “certification 
gap” for different types of oil palm smallholders in Riau Province, 
Indonesia. Journal of Environment & Development, 28(3), 253–281. 
https://doi.org/10.1177/1070496519854505 

Jackson, T.A., Crawford, J., Treaholt, C., & Sanders, T. (2020). Learning to love 
the world’s most hated crop. Journal of Oil Palm Research, 32(1), 1–10. 
https://doi.org/10.21894/jopr.2019.0046 

Jelsma, I., Gay, F., Ollivier, J., & Rapidel, B. (2024). Collective action, 
replanting and resilience: Key lessons from 40 years of smallholder oil 
palm cultivation in the Ophir plantation, Indonesia. Agricultural 
Systems, 213, 103801. https://doi.org/10.1016/j.agsy.2023.103801 

Kospa, H.S.D. (2016). Konsep perkebunan kelapa sawit berkelanjutan. Jurnal 
Tekno Global, 5(1), 1–10. https://doi.org/10.36982/jtg.v5i1.223 

Krishna, V.V., Euler, M., Siregar, H., & Qaim, M. (2017). Differential livelihood 
impacts of oil palm expansion in Indonesia. Agricultural Economics, 
48(5), 639–653. https://doi.org/10.1111/agec.12363 

Kuhnt, J. (2019). Literature review: Drivers of migration. Why do people 
leave their homes? Is there an easy answer? A structured overview of 
migratory determinants. DIE Discussion Paper 9/2019. 
https://doi.org/10.23661/dp9.2019 

Kusumawati, S. A., Kairupan, A., Yusuf, R., Nurhayati, I. I., Faturrhman, F., 
Widyanto, H., Sinaga P.H., Rasyid T.H., & Lintang, M. (2024). 
Multidimensional Analysis Sustainability of Corn-Soybean 
Intercropping Model in Smallholder Oil Palm Replanting. Journal of 
Oil Palm Research. https://doi.org/10.21894/jopr   

Lawrence, D., Peart, D.R., & Leighton, M. (1998). The impact of shifting 
cultivation on a rainforest landscape in West Kalimantan: Spatial and 
temporal dynamics. Landscape Ecology, 13(3), 135–148. 
https://doi.org/10.1023/A:1007985915187 

Lee, J.S.H., Miteva, D.A., Carlson, K.M., Heilmayr, R., & Saif, O. (2020). Does 
oil palm certification create trade-offs between environment and 
development in Indonesia? Environmental Research Letters, 15(12), 
124064. https://doi.org/10.1088/1748-9326/abc279 

Listiningrum, P., Bachtiar, R., Mahira, D.F., & Suwardiyati, R. (2021). Juridical 
analysis of policy concerning oil palm estate management in 
Indonesia. Legality: Jurnal Ilmiah Hukum, 29(1), 16–26. 
https://doi.org/10.22219/ljih.v29i1.14376 

Luttrell, C., Komarudin, H., Zrust, M., Pacheco, P., Limberg, G., Nurfatriani, F., 
Wibowo, L.R., Hakim, I., & Pirard, R. (2018). Implementing sustainability 
commitments for palm oil in Indonesia: Governance arrangements of 
sustainability initiatives involving public and private actors (Vol. 241). 
CIFOR. 

Mangaza, L., Batsi, G., Peroches, A., Masson, C., Sonwa, D. J., Lhoest, S., 
Makana, J.R., Hubau, W., Lejeune, P., & Fayolle, A. (2025). Dynamics 
and determinants of forest cover changes in the inner Congo Basin. 
Trees, Forests and People, 20, 101126. 
https://doi.org/10.1016/j.tfp.2025.101126 

Marin-Burgos, V. (2014). Access, power and justice in commodity frontiers: 
The political ecology of access to land and palm oil expansion in 
Colombia (Doctoral dissertation). University of Twente. 

Marún-Uparela, K., Arrieta-Flórez, R., Medina-Arteta, R., & Sayas-Contreras, 
R. (2025). Permanent monocultures and biocultural rights violations: 
Tensions in María la Baja, Montes de María, Colombia. Revista de 
Economia e Sociologia Rural, 63, e288416. 
https://doi.org/10.1590/1806-9479.2025.288416 

Maswadi, Arifudin, Septiana, N., & Maulidi (2018). Socioeconomic factors of 
smallholder farmers’ behavior in biomass burning around palm oil 
plantation in Indonesia. In IOP Conference Series: Earth and 
Environmental Science (Vol. 141, Article 012020). IOP Publishing. 
https://doi.org/10.1088/1755-1315/141/1/012020 

Mayarni, M., Heriyanto, M., Nasution, M. S., & Arumbinang, M.H. (2025). 
Synergy between smallholder palm oil replanting policies and green 
energy initiatives: A study of impacts and policies in Indonesia. In E3S 
Web of Conferences (Vol. 611, Article 03007). EDP Sciences. 
https://doi.org/10.1051/e3sconf/202561103007 

Mayarni, M., Heriyanto, M., RFS, H.T., Bedasari, H., & Vani, R.V. (2024). 
Street-level bureaucrat analysis of Indonesia’s oil palm replanting 
implementation program. In E3S Web of Conferences (Vol. 506, Article 
05003). EDP Sciences. https://doi.org/10.1051/e3sconf/202450605003 

McGuirk, E., & Burke, M. (2020). The economic origins of conflict in Africa. 
Journal of Political Economy, 128(10), 3940–3997. 
https://doi.org/10.1086/709909 

Meijaard, E., Brooks, T.M., Carlson, K.M., Slade, E.M., Garcia-Ulloa, J., Gaveau, 
D.L.A., & Sheil, D. (2020). The environmental impacts of palm oil in 
context. Nature Plants, 6, 1418–1426. https://doi.org/10.1038/s41477-
020-00813-w 

Meijaard, E., Garcia-Ulloa, J., Sheil, D., Wich, S.A., Carlson, K.M., Juffe-Bignoli, 
D., & Brooks, T.M. (2018). Oil palm and biodiversity: A situation 
analysis by the IUCN Oil Palm Task Force. IUCN. 
https://doi.org/10.2305/IUCN.CH.2018.11.en 

Melander, E., & Öberg, M. (2007). The threat of violence and forced 
migration: Geographical scope trumps intensity of fighting. Civil Wars, 
9(2), 156–173. https://doi.org/10.1080/13698240701207310 

Miettinen, J., Hooijer, A., Tollenaar, D., Page, S., Malins, C., Vernimmen, R., & 
Liew, S.C. (2012). Historical analysis and projection of oil palm 
plantation expansion on peatland in Southeast Asia (ICCT White Paper 
17). International Council on Clean Transportation. 

Millán-Quijano, J., & Pulgarín, S. (2023). Oiling up the field: Forced internal 
displacement and the expansion of palm oil in Colombia. World 
Development, 162, 106130. 
https://doi.org/10.1016/j.worlddev.2022.106130 

Napitupulu, D., Alamsyah, Z., Ernawati, H.D., Yanita, M., Elwamendri, E., & 
Fauzia, G. (2021). Impact of oil palm plantation on household welfare 
in Jambi Province. In IOP Conference Series: Earth and Environmental 
Science (Vol. 782, Article 032056). IOP Publishing. 
https://doi.org/10.1088/1755-1315/782/3/032056 

Nesti, L., Tan, F., Ridwan, E., & Hadiguna, R.A. (2018). Government policy 
analysis of sales realization at the independent farmer price of FFB in 
West Sumatera Province. Jurnal Teknologi Industri Pertanian, 28(3), 
354–362. https://doi.org/10.24961/j.tek.ind.pert.2018.28.3.355 

Nolos, R.C., Zamroni, A., & Evina, K.F.P. (2023). Drivers of deforestation and 
forest degradation in Palawan, Philippines: An analysis using social-
ecological systems (SES) and institutional analysis and development 
(IAD) approaches. Geography, Environment, Sustainability, 15(4), 44–
56. https://doi.org/10.24057/2071-9388-2022-081 

Nurfatriani, F., Ramawati, Sari, G.K., & Komarudin, H. (2019). Optimization of 
crude palm oil fund to support smallholder oil palm replanting in 
reducing deforestation in Indonesia. Sustainability, 11(18), 4914. 
https://doi.org/10.3390/su11184914 

Nurrochmat, D.R., Massijaya, M.Y., Jaya, I.N.S., Ekayani, M., Kuncahyo, B., & 
Prawira, T. (2019). Assessing factors influencing the willingness of 
smallholders to participate in a replanting zonation scheme in 
Pelalawan District, Riau Province, Indonesia. In IOP Conference Series: 
Earth and Environmental Science (Vol. 285, Article 012002). IOP 
Publishing. https://doi.org/10.1088/1755-1315/285/1/012002 

Ongolo, S., & Krott, M. (2023). Power dynamics in African forests: The politics 
of global sustainability. Taylor & Francis. 
https://doi.org/10.4324/9781003363101 

Openg, E.B.L., Sawaki, M.W.L., & Santosa, Y. (2025). A case study of 
socioeconomic contribution of large palm oil plantations for 
communities around PT GKG, West Kalimantan. In IOP Conference 
Series: Earth and Environmental Science (Vol. 1534, Article 012013). 
IOP Publishing. https://doi.org/10.1088/1755-1315/1534/1/012013 

Padfield, R., Hansen, S., Davies, Z.G., & Struebig, M.J. (2019). Co-producing a 
research agenda for sustainable palm oil. Frontiers in Forests and 
Global Change, 2, 13. https://doi.org/10.3389/ffgc.2019.00013 

Paul, M., Molua, E.L., Ngoh, S.B., & Beteck, S.E. (2021). Production, 
consumption and market diversification of grain legumes in the 



Int J Agri Biosci, 2026, 15(4): 1496-1505. 
 

1505

humid forest agroecology of Cameroon. Sustainable Production and 
Consumption, 27, 193–202. https://doi.org/10.1016/j.spc.2020.10.023 

Petri, H., Hendrawan, D., Bähr, T., Musshoff, O., Wollni, M., Asnawi, R., & 
Faust, H. (2024). Replanting challenges among Indonesian oil palm 
smallholders: A narrative review. Environment, Development and 
Sustainability, 26(8), 19351–19367. https://doi.org/10.1007/s10668-
023-03527-z 

Pitriani, P., Edison, H., & Napitupulu, D.M.T. (2019). Analisis kontribusi 
perkebunan kelapa sawit terhadap pembangunan perekonomian di 
Kabupaten Bungo. Jurnal Agri Sains, 3(2), 1–12. 
https://doi.org/10.36355/jas.v3i2.298 

Potter, L. (2016). How can the people’s sovereignty be achieved in the oil 
palm sector? Is the plantation model shifting in favour of 
smallholders? In J. M. K. Robinson (Ed.), Land and development in 
Indonesia: Searching for the people’s sovereignty (pp. 315–342). ISEAS – 
Yusof Ishak Institute. 

Prasetya, B., Tampubolon, D., Wahyono, R., Darmayanti, E., Kristiningrum, E., 
Bud, M., Novin, A., Utari, A., & Nuri, W. (2025). The role of traceability 
of standardized palm oil seed for strengthening smallholder 
plantation in Indonesia. Journal of Ecohumanism, 4(1), 4743–4758. 
https://doi.org/10.62754/joe.v4i1.6385 

Primadasa, R., Tauhida, D., Kusrini, E., Mansur, A., & Masudin, I. (2025). 
Integrating BWM, ISM, and MICMAC: Key performance indicators for 
circular-ambidexterity supply chain management in the palm oil 
industry. Process Integration and Optimization for Sustainability. 
Advance online publication. https://doi.org/10.1007/s41660-025-
00508-9 

Purba, J.H.V. (2019). Replanting policy of Indonesian palm oil plantation in 
strengthening the implementation of sustainable development goals. 
In IOP Conference Series: Earth and Environmental Science (Vol. 336, 
Article 012012). IOP Publishing. https://doi.org/10.1088/1755-
1315/336/1/012012 

Pyone, K.H.H., Crego, R.D., Ngwe, S.S., Win, S.D., Connette, K.L., Songer, M., 
& Connette, G.M. (2024). Understanding the transition of community 
land use from shifting cultivation to cash cropping in southern 
Tanintharyi, Myanmar. People and Nature, 6(3), 1130–1142. 
https://doi.org/10.1002/pan3.10631 

Reich, C., & Musshoff, O. (2025). Oil palm smallholders and the road to 
certification: Insights from Indonesia. Journal of Environmental 
Management, 375, 124303. 
https://doi.org/10.1016/j.jenvman.2025.124303 

Reshi, Q.M., Lone, T.A., Ahmed, I., Jan, N., Sidiq, M., & Dar, R.A. (2025). Edible 
oilseed plants: An overview. In Oilseed Crops (pp. 25–49). 
https://doi.org/10.1002/9781394186426.ch2 

Rosyidy, M.K., & Frimawaty, E. (2024). Spatiotemporal analysis of oil palm 
land clearing. Global Journal of Environmental Science and 
Management, 10(2), 821–836. https://doi.org/10.22034/gjesm.2024.02.25 

Sankar, T., & Kowshika, N. (2023). Prospects of coconut cultivation in Tamil 
Nadu – A SWOT analysis. International Journal of Agricultural Sciences, 

15(2), 123–130. https://doi.org/10.25081/Jpc.2023.V51.I2.8667 
Santika, T., Wilson, K.A., Budiharta, S., Law, E.A., Poh, T.M., Ancrenaz, M., 

Struebig, M.J., & Meijaard, E. (2019). Does oil palm agriculture help 
alleviate poverty? A multidimensional counterfactual assessment of oil 
palm development in Indonesia. World Development, 120, 105–117. 
https://doi.org/10.1016/j.worlddev.2019.04.012 

Siradjuddin, I. (2015). Dampak perkebunan kelapa sawit terhadap 
perekonomian wilayah di Kabupaten Rokan Hulu. Jurnal 
Agroteknologi, 5(2), 7–14. https://doi.org/10.24014/ja.v5i2.1349 

Siregar, A.A., Halimatussadiah, A., Moeis, F.R., Anky, W.A.K., & Nainggolan, 
D. (2024). The oil palm replanting imperative: Are smallholder farmers 
willing to participate? Forest Policy and Economics, 169, 103362. 
https://doi.org/10.1016/j.forpol.2024.103362 

Siregar, G., Harahap, M., & Novita, D. (2018). Readiness of oil palm 
smallholders in facing oil palm replanting in North Sumatra. In IOP 
Conference Series: Earth and Environmental Science (Vol. 205, Article 
012003). IOP Publishing. https://doi.org/10.1088/1755-
1315/205/1/012003 

Suroso, A.I., Tandra, H., & Wahyudi, I. (2022). The determinant of sustainable 
certification adoption in Indonesia palm oil industry. International 
Journal of Sustainable Development and Planning, 17(3), 1001–1006. 
https://doi.org/10.18280/ijsdp.170331 

Susanti, A., Marhaento, H., Permadi, D.B., Imron, M.A., Maimunah, S., 
Susanto, D., & Lembasi, M. (2020). Smallholder farmers’ perception on 
oil palm agroforestry. In IOP Conference Series: Earth and 
Environmental Science (Vol. 449, Article 012056). IOP Publishing. 
https://doi.org/10.1088/1755-1315/449/1/012056 

Wang, R., Lee, K.E., Mokhtar, M., & Goh, T.L. (2022). The challenges of palm 
oil sustainable consumption and production in China: An institutional 
theory perspective. Sustainability, 14(8), 4856. 
https://doi.org/10.3390/su14084856 

Wisena, B.A., Daryanto, A., Arifin, B., & Oktaviani, R. (2014). Sustainable 
development strategy for improving the competitiveness of oil palm 
industry. International Research Journal of Business Studies, 7(1), 13–
37. https://doi.org/10.21632/irjbs.7.1.13-37 

Xin, Y., Sun, L., & Hansen, M.C. (2022). Oil palm reconciliation in Indonesia: 
Balancing rising demand and environmental conservation towards 
2050. Journal of Cleaner Production, 380, 135087. 
https://doi.org/10.1016/j.jclepro.2022.135087 

Yanita, M., Alamsyah, Z., Napitupulu, D., Hamid, E., & Fauzia, G. (2021). Can 
smallholders’ oil palm income contribute to household expenses 
during replanting? In IOP Conference Series: Earth and Environmental 
Science (Vol. 716, Article 012086). IOP Publishing. 
https://doi.org/10.1088/1755-1315/716/1/012086 

Yeni, A., Yayuk, P., Mira, A., Adriani, S., & Citra, F. (2026). Litter 
decomposition rates of three weed species used as cover crops in oil 
palm plantations: Effects of unembedded and embedded conditions. 
Scientia Agriculturae Bohemica. Advance online publication, 22, 
570106. https://doi.org/10.7160/sab.2026.570106 

 


