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There is high demand for palm oil, which is widely used in food products, cosmetics, 

cleaning products and biofuels. The sustainability of oil palm farming is still controversial, 

because different interpretations of sustainability have resulted in conflicts that arise during 

the production process. The study aims to investigate the economic, social and environmental 

dimensions aimed at building a sustainable palm oil supply chain. The research was conducted 

using interviews, field observations and literature studies of palm oil industry supply chain 

actors to explore the challenges and opportunities associated with achieving supply chain 

traceability, as well as the consequences of these efforts. The findings of this research highlight 

the difficulties faced by downstream buyers and upstream producers resulting from traceability 

problems of fresh fruit bunches. The participation of independent smallholders is a matter of 

debate in the palm oil agroindustry supply chain. It is necessary to monitor their performance 

and provide training and assistance to them in order to create a sustainable palm oil supply 

chain from upstream producers to downstream industries. Additionally, this study highlights 

the potential negative consequences that may arise from well-intentioned initiatives to promote 

socio-economic development related to sustainable palm oil production. These conclusions 

provide a valuable contribution to the existing literature on sustainable supply chain 

management by examining the influence of stakeholders with diverse objectives on behavior 

in complex palm oil supply chains. 
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1. INTRODUCTION

The demand for palm oil has increased significantly, 

establishing it as the prevailing vegetable oil in international 

markets. As of September 2023, the annual production of palm 

oil reached 74.2 million MT [1]. The expansion of the palm oil 

sector is propelled by the rising need for cost-effective food 

products, and the growing utilization of palm oil for vegetable 

oil, cosmetics, cleaning products and bioenergy [2, 3]. Palm 

oil contains unique fatty acids making it increasingly valuable 

for various uses [4]. 

Oil palms have significantly higher productivity than other 

commercially cultivated oil crops, such as sunflower, soy, and 

rapeseed, with yields per hectare up to 3.5 – 10.5 times higher 

[5, 6]. Additionally, palm oil's production costs are relatively 

lower than other vegetable oils. Consequently, it is 

unsurprising that palm oil the most economical and 

competitive vegetable oil in the market. The primary locus of 

commercial palm oil cultivation are Indonesia and Malaysia. 

Collectively Indonesia and Malaysia, account for 82.44% of 

global palm production (44 million MT and 19.71 million 

MT). Palm oil has emerged as a significant commodity in the 

economic advancement of multiple nations [1]. There are 

several advantages associated with the palm oil sector for both 

the producing countries and independent smallholders. These 

benefits include enhancements in infrastructure, healthcare, 

and educational opportunities [7-9]. Palm oil agriculture has 

emerged as a means of subsistence for certain smallholders 

[10]. However, the practice of oil palm cultivation is often 

considered to cause several environmental, social, and 

economic concerns [11]. From an environmental standpoint, 

land clearing for the development of oil palms is linked to 

forest burning which causes a deforestation, reduction in 

habitat of native plant and animal species, biodiversity loss, 

etc [9, 12]. Moreover, land clearing and oil palms cultivation 

also result in changes in land use and the loss of ancestral 

territories of indigenous communities [13-16]. The excessive 

and improper application of chemical fertilizers and pesticides 

have been identified as significant contributors to climate 

change and natural pollution [17]. 

Development of oil palms is not the only cause of 

widespread deforestation. Instead, oil palm farming serves as 

a means of utilizing land after logging activities have occurred 

as a result of other business activities [14]. Although the 

economic benefits associated with palm are persuasive, it is 

important to note that these justifications fail to align with 

most firm’s supply chain management requirements and 

operational practices. Currently, industries, especially 
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multinational industries, face significant impacts if they are 

deemed involved in environmental or ethical issues related to 

their business activities or the main resources on which they 

depend [16, 18]. Strict supervision continues to be carried out 

on every company business activity related to the environment 

and society [19]. 

Particularly in the European Union market share, there is a 

strong emphasis on applying the concept of sustainability to 

palm oil plantations and the agroindustry. Palm oil plantations 

and agroindustry business activities in Indonesia are often in 

the spotlight because they are deemed not to implement Good 

Agriculture Practices and RSPO sustainability principles 

throughout their supply chain. Apart from that, the long and 

complicated palm oil agroindustry supply chain, starting from 

plantations, agents/collectors, palm oil processing factories, 

and distribution to consumers, means that traceability and 

transparency of raw material sources are considered 

insufficient [20]. 

Implementing sustainability throughout the supply chain of 

palm oil cultivation business activities is considered to be an 

important thing in supply chain management [21]. Including 

sustainability in supply chain management is of utmost 

importance, as it constitutes a fundamental aspect of both risk 

and supply chain management [22]. This is because it is a 

fundamental aspect of risk and supply chain management. 

Starting an environmentally friendly supply chain that avoids 

risk from upstream, especially the supply of main raw 

materials to downstream processing. In the global agri-food 

sector, independent smallholders in developing nations 

commonly engage in upstream activities. Previous research 

has indicated that smaller organizations within supply chains 

frequently encounter challenges in fulfilling the requirements 

and adhering to the production standards set by larger 

downstream organizations [23-25]. This phenomenon has also 

been observed among small-scale oil palm producers [26].  

The need for affordable conventional palm oil is substantial 

throughout Asia, specifically in India, Tiongkok, Pakistan, and 

Bangladesh, collectively representing over 40% of the global 

palm oil reserves [1]. Nevertheless, there has been a lack of 

enthusiasm among downstream enterprises in these nations 

when it comes to procuring certified sustainable palm oil [14, 

27, 28]. Consequently, managing supply chains originating 

from, and predominantly serving, the requirements of 

developing nations is a significant problem for European 

enterprises. This study investigates the strategies certain 

companies employ to effectively mitigate supply chain risks 

and safeguard their reputation by utilizing product certification 

to endorse the sustainability of their palm oil goods. This study 

focuses on examining the actions, outcomes, and effects 

associated with implementing supply chain custodians and the 

traceability of goods. 

Research shows that SCM can improve palm oil 

organizational sustainability by addressing environmental 

issues and supporting responsible production [29, 30]. The 

intricacy of palm oil supply chains requires a thorough 

understanding of all participants, from growers to consumers, 

and how their interactions affect sustainability [31]. 

Evaluating the effectiveness of current certification 

programs, such as the Roundtable on Sustainable Palm Oil 

(RSPO) and Malaysian Sustainable Palm Oil (MSPO), that 

support sustainable producer practices is crucial. These 

certification systems reduce the environmental implications of 

palm oil production, such as deforestation and biodiversity 

loss [32, 33]. Studies reveal that these certificates are not 

widely adopted, especially in emerging economies such as 

China and India, where palm oil demand is increasing [34, 35]. 

This emphasizes the need to examine certification 

impediments and ways to increase consumer awareness and 

willingness to pay for certified sustainable palm oil [36, 37]. 

The report also examined the socioeconomic effects of 

sustainable palm oil supply chains. Sustainable supply chain 

management improves palm oil production and the livelihood 

of smallholders and local communities [38]. Stakeholder 

participation and collaboration are required to alleviate 

environmental, social, and economic hazards of palm oil 

production’s [39, 40]. To create more robust and sustainable 

palm oil supply chains, this study adopts a comprehensive 

approach that incorporates the interdependence of these 

aspects.  

This study proposes a sustainable supply chain management 

paradigm that combines palm oil industry-specific risk-

management measures. This article analyzes sustainable 

practices, evaluates certification schemes, examines 

socioeconomic impacts, and proposes a risk management 

approach. These aim to advance sustainable palm oil supply 

chain discourse and promote global sustainability goals. 

 

 

2. RESEARCH CONTEXT 

 

Previous studies provide empirical data, organizations may 

experience significant negative consequences due to 

sustainability concerns within their supply chains [41].  

Thus, the proficient management of risk in global supply 

networks is essential. Supply chain risk management includes 

not just supply chain security but also a variety of social and 

environmental aspects, such as the source of raw materials and 

production techniques [42]. Failure to effectively mitigate 

these risks can result in many consequences, including 

receiving criticism, facing unwanted publicity, being 

subjected to legal action, and ultimately experiencing a decline 

in corporate operations [43]. Sustainable Supply Chain 

Management (SSCM) has gained traction as a burgeoning 

strategy to effectively address environmental and ethical 

concerns within supply chain operations [44]. Socially 

Sustainable Supply Chain Management (SSCM) encompasses 

the harmonization and consolidation of social, environmental, 

and economic objectives of many stakeholders throughout the 

supply chain [45]. This approach aligns with the triple-bottom-

line concept. This topic has garnered significant attention in 

academic circles and has been the subject of extensive 

scholarly investigation over the past 20 years [41-43].  

The successful integration of tangible sustainable supply 

chain management (SSCM) practices is intricately connected 

to the process of improving stakeholder awareness [9, 46]. The 

authors proposed that stakeholders influence sustainable 

supply chain management (SSCM) through a three-stage 

process [47]. First, stakeholders contribute to developing 

awareness regarding sustainability issues, through internal 

learning or external sources such as the media and others. 

Second, stakeholders must embrace a sustainability objective 

that corresponds with the heightened consciousness. Finally, 

stakeholders contribute to adopting sustainable practices such 

as product certification. It is important to recognize that the 

pressure from stakeholders that raises awareness of a problem 

may not always come from those stakeholders that can 

determine sustainability objectives or implement particular 

SSCM strategies. The case of Greenpeace's prominent 
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campaigns against European palm oil users exemplifies the 

situation and its resulting outcomes. These campaigns 

prompted criticisms of the subsequent remedial SSCM 

measures implemented by various parties [25, 48].  

To tackle sustainability concerns effectively, corporations 

are required to proactively anticipate and alleviate potential 

negative repercussions by implementing SSCM [27]. One 

strategy is to obtain sustainability certification from third 

parties to validate sustainable management practices for 

supply chain actors. Certification schemes are extensively 

relied upon by both corporations and consumers to evaluate 

the fulfillment of sustainability standards. Nevertheless, the 

risk management aspect of SSCM can pose significant 

difficulties within intricate global supply chains, especially for 

palm consumers who operate across vast geographical areas 

and collaborate with supplier countries that exhibit diverse 

political and cultural disparities.  

The management of global supply chains in alignment with 

sustainability standards, prioritizing the traceability of goods, 

can present significant challenges, particularly when 

addressing the complexities of obtaining consensus among 

numerous stakeholders [22]. The insufficiency of supply chain 

standards may be attributed to the challenges associated with 

effectively managing global supply chains by the established 

standards [49]. Media and supply chain stakeholders 

consistently emphasize sustainability concerns, compelling 

firms to confront these concerns [50]. Nevertheless, despite 

acknowledging the existence of challenges and implementing 

strategies such as SSCM, several enterprises still lack 

comprehensive mechanisms to assess the fulfillment or 

accomplishment of their supply chain requirements [51]. The 

use of both decoupling and loose coupling strategies in the 

context of business policy and practice might pose significant 

risks to SSCM, potentially resulting in adverse environmental 

impacts and harm to reputation [52]. Consequently, the 

implementation of proactive SSCM has emerged as a crucial 

element in the operations of large corporations, particularly 

those that adhere to formal management systems based on the 

concept of ongoing enhancement.  

Implementing proactive supply chain sustainability and 

corporate social responsibility (SSCM) initiatives and policies 

necessitates a holistic approach by supply chain participants 

[52]. Sustainability issues are often considered very complex 

because they involve subsystems at various scale levels, and 

there is no single point of view for their measurement and 

analysis. Sustainability issues cannot be solved with a simple 

approach. All entities involved in a supply chain can either 

support or impede the integration of sustainability principles 

into supply chain management [53]. The impact of 

establishing supply chain standards in agri-food production 

extends beyond the physical characteristics of the commodity 

as it also influences operational dynamics and structural 

organization the supply chain’s [54, 55]. This concept pertains 

to the notion that supply networks can be characterized as 

intricate systems [56]. The implementation of proactive 

measures by stakeholders to manage and regulate the supply 

chain and its components can result in unforeseen outcomes. 

Hence, engaging in diligent surveillance of all emerging 

consequences of supply chain management (SCM) and being 

prepared to adapt techniques to achieve management 

objectives is imperative. This proactive approach is essential 

to manage supply chain networks effectively [56]. Attaining 

the necessary preparedness and Sustainable Supply Chain 

Management (SSCM) requires a comprehensive and extensive 

comprehension of all dimensions of sustainability, not just 

environmental sustainability.  

Zimon et al. [51] stated that there is still a lack of specific 

studies on industry SSCM. Additionally, there is a need for 

further understanding of the trade-offs that may develop in 

supply chains when conflicting 'triple-bottom-line' SSCM 

objectives are achieved [57]. Considerable literature exists on 

the environmental and ethical aspects of supply chains [58]. 

However, there appears to be a dearth of discourse on the 

interplay between sustainability and formal supply chain risk 

management for specific individuals [59]. There is a 

deficiency in the literature on explicitly mentioning 

sustainability and social concerns. There is a need to improve 

our comprehension of the interplay between the environmental 

and social aspects of sustainability in supply networks, with a 

specific focus on developing nation supply chains [60]. The 

existing literature on sustainable product supply chains is 

limited in its comprehensive comprehension, primarily 

because of inadequate connections among various research 

communities that have engaged with this subject matter [61].  

 

 

3. SUSTAINABLE CERTIFICATION FOR PALM OIL  

 

In light of the perpetual evaluation undertaken by prominent 

corporations to safeguard their brands against detrimental 

publicity [62] and the imperative to enhance standards and 

bolster the industry’s reputation, multiple initiatives have been 

devised for the palm sector. Indonesian Sustainable Palm Oil 

(ISPO) and Malaysian Sustainable Palm Oil (MSPO) are two 

government mandated schemes emphasizing the 

socioeconomic development components of sustainability. 

Voluntary initiatives exist within the third sector, 

encompassing a broader scope of sustainability objectives, 

such as Roundtable on Sustainable Palm Oil (RSPO), 

International Sustainability and Carbon Certification (ISCC).  

Among the various palm oil certification schemes available, 

one of the globally recognized schemes is RSPO. RSPO is 

considered to address a broader scope and interrelated 

dimensions of sustainability, encompassing social, 

environmental, and economic factors [63]. The RSPO was 

established through collaboration between palm oil 

companies, consumer goods companies, retailers, banks and 

investors, and non-governmental organizations to promote 

sustainable palm oil production. The certification standards of 

the RSPO are designed based on performance indicators 

encompassing a range of guiding principles. These principles 

include a dedication to transparency, responsible treatment of 

employees, and consideration of the well-being of individuals 

and communities impacted by palm oil growers and mills [63].  

Membership in the RSPO is voluntary and can be joined by 

all organizations. To market Certified Sustainable Palm Oil 

(CSPO) or certified palm fruit kernels, various entities such as 

smallholders, estates, plantations, and mills must undertake an 

external audit. This audit evaluates their compliance with 

Roundtable's 69 performance indicators and overarching 

Principles & Criteria [64]. After a thorough audit and 

certification process, CSPO, which is produced by a mill, can 

be integrated into the supply chain of palm products through 

one of four distinct methods. Each method requires 

independent certification to adhere to the supply chain 

standards set by the RSPO, which is separate from the 

Principles and Criteria standard. This certification ensures that 

end users can rightfully assert that their product is genuinely 
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CSPO or contributes to the support of CSPO. There are four 

distinct supply chain possibilities: 1) Certified Sustainable 

Palm Oil (CSPO) is derived from plantations and mills that 

have received certification from the RSPO, where the identity 

of each activity in the supply chain can be traced. This type of 

palm oil is technically segregated from non-CSPO palm oil 

during production until it is ready for use as a specific product. 

This feature enables end-users to track the entire production 

process of their palm products, thereby providing 

transparency. Additionally, it empowers Consumer Goods 

Manufacturers (CGMs) and retailers to assert product 

sustainability; 2) Certified Sustainable Palm Oil obtained from 

a producer holding certification from the RSPO has been 

combined with palm oil from other RSPO-certified producers. 

CSPO oil was carefully segregated from non-CSPO oil at all 

stages of production and distribution to ensure product 

integrity. While end-users possess a certain level of confidence 

regarding the physical certification of the sustainable material 

they have acquired, they lack precise knowledge regarding the 

producer of the purchased goods. Individuals that utilize 

segregated CSPO, its derivatives, and/or kernel-based items 

can assert that their products incorporate certified sustainable 

palm oil; 3) Certified Sustainable Palm Oil blended with non-

CSPO oil in a certain proportion. The users of this palm oil are 

authorized to assert their contribution to the production of 

CSPO up to a specified amount; 4) Green Palm certificates or 

RSPO Credits, where the RSPO certifies independent 

smallholders and assigns a single certificate for each metric 

ton of palm oil produced. Buyers of these products are certified 

and permitted to express their support for the development of 

CSPO. However, it cannot be guaranteed that the palm product 

used by a downstream producer is cultivated sustainably or 

socially responsible. 

 

 

4. RESEARCH APPROACH  

 

The research methodology was carried out through 

literature studies, field observations, and interviews with 

respondents from several palm oil mills and companies that 

use palm oil products. This analysis focuses on examining 

their involvement in the production and distribution of 

certified sustainable palm oil. Then, an evaluation of the 

practice of implementing sustainability in the business 

activities of these companies was carried out. Several 

structured and semi-structured interviews were conducted 

with palm oil supply chain actors. The respondents used were 

25 people consisting of independent smallholders, collecting 

agents (FFB brokers), DO holders, palm oil mills based in 

Riau Province and Bengkulu Province (Indonesia’s), palm oil-

based downstream industries. In addition, a series of 

interviews were conducted with key policyholders 

(Governmental and Non-Governmental) who have an 

important role in the environmental and social impacts of palm 

oil farming but are not directly involved in the supply chain. It 

is worth mentioning that several interviewees occupied roles 

within organizations that operate across multiple tiers of the 

supply chain, thereby providing insights into each tier they 

were involved in. 

Considerations in selecting respondents were: 1) having a 

perspective regarding the regulatory framework, 

environmental standards, and social impact studies in the palm 

oil supply chain; 2) having expertise and credibility regarding 

palm oil sustainability; 3) having insight and influence in palm 

oil sustainability practice policies; 4) having involvement in 

the palm oil supply chain.  

The research stages use a systems approach. Organizational 

analysis method called the systems approach uses system 

characteristics as the starting point for analysis. The results of 

interviews with sustainable palm oil supply chain actors were 

then analyzed and classified with the help of software by 

qualitative research procedures [65-68]. 

 

 

5. RESULTS 

 

This research refers to: 1) the oil palm supply chain scheme; 

2) logistics supervision in the sustainable palm oil supply 

chain, 3) implementation of sustainability principles in the 

palm oil supply chain. 

The palm oil supply chain is recognized as quite 

complicated and lengthy. It is widely acknowledged that the 

complexity of this problem arises due to the large number of 

supply chain actors involved and users of palm oil products 

and derivatives in limited quantities compared to large 

quantities of crude oil [16]. Utilizing small quantities of 

ingredients creates challenges in effectively handling large 

quantities of ingredients and implementing a certified 

sustainable palm oil supply chain. This difficulty is further 

exacerbated by many intermediaries between palm oil 

producers and processing factories in production zones. This 

causes the tracing of the origin of the fruit not to be adequately 

recorded (Figure 1). 

Palm oil agro-industry supply chain scheme in Indonesia 

(Figure 2). Palm oil mills obtain Fresh Fruit Bunches (FFB) 

from plantations, schemed smallholders (partners), and 

independent smallholders. Then, the FFB from the company's 

oil palm plantations is transported by the company's fleet or 

partner fleets to the palm oil mill. FFB from schemed 

smallholders is transported by large agents with delivery 

contracts (DO Holders). FFB originating from independent 

smallholders is collected by the FFB broker and handed over 

to DO Holders. Then, the DO Holders transport the FFB to the 

palm oil mill for processing into crude palm oil and kernel 

products. Next, the products are distributed for further 

processing by downstream industries or exported to CPO-

importing countries. In some areas, FFB not received by palm 

oil mills will be sent to small - HACPO (High Acid CPO) 

mills. Based on field observations, we can see that in 

Indonesia’s palm oil supply chain, several certified mills only 

accept FFB from their own plantations or partner smallholders 

(schemed smallholders) to maintain traceability of the identity 

of the origin of the FFB. However, many palm oil mills also 

receive fruit from independent smallholders through their DO 

holders. This requires strict supervision and sortation when 

receiving the FFB at the palm oil mill. DO holders need to 

have a record of the identity of the origin of their FFB and 

evaluate the performance of their supplier FFB brokers and 

independent smallholders. This needs to be done to maintain 

traceability and quality of FFB received by palm oil mills. 

The utilization of CSPO in a certified supply chain makes it 

easier to identify sources, production methods, and 

responsible parties involved in the palm oil industry (Figure 

1). Consequently, these options have gained popularity among 

prominent European brands such as Unilever, Nestlé, etc. [43]. 

The motivation behind this phenomenon can be attributed to 

the inclination to effectively handle the intricacies, potential 

hazards, risks, and uncertainties inherent in traditional supply 
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chains. To address potential environmental and ethical 

concerns that may attract adverse negative campaigns, 

stakeholders recognized the value of implementing a 

sustainable supply chain as a means to showcase the 

sustainability of a palm product. Nevertheless, when 

considering technical aspects, the intricate nature of global 

palm oil supply networks can lead to producers' assertions of 

traceability being potentially unreliable.  

All supply chain actors must undergo audits and 

certification from upstream to downstream. However, 

smallholders often face significant challenges in adopting 

sustainable practices, primarily driven by financial constraints, 

perceived limitations in meeting certification requirements, 

and a lack of awareness. Moreover, smallholders do not have 

the technical capability to obtain individual certification, 

which consequently restricts their access to a CSPO supply 

chain independently. This is due to the limited availability of 

funds to finance enhancements in cultivation practices as well 

as the costs associated with necessary the audit and 

certification procedures. 

Palm oil mills need to proactively provide training and 

resources to independent smallholders, enabling them to 

obtain sustainability certifications, such as RSPO and ISPO. 

In return, independent smallholders commit and partner to sell 

their FFB only to mills that assist. However, because no 

obligation or coercion for palm oil mills have helped 

smallholders to obtain their FFB supplies from smallholders if 

they have sufficient supplies from their own plantations, it is 

feared that this could exacerbate the reluctance of smallholders 

to implement or maintain environmentally friendly 

agricultural practices. The program’s success in providing 

training and resource assistance to smallholders in supporting 

the implementation of sustainability requires the support of all 

parties, not only the palm oil mills, the Government, and 

related agencies but also the enthusiasm and participation of 

the smallholders themselves. Smallholders often show a lack 

of enthusiasm in complying with the criteria mandated by the 

certification program because they think they will not gain 

financial benefits from the program [69]. Strict sanctions need 

to be given to supply chain actors who do not apply 

sustainability principles in their business activities to make 

achieving a sustainable palm oil supply chain easier. Apart 

from that, it is also necessary to provide more value to 

independent smallholders who perform well and produce 

quality FFB by providing more reasonable prices to continue 

to motivate independent smallholders to apply sustainability 

principles to their business activities. 

 

 
 

Figure 1. Palm oil supply chain schematic globally 

 

 
 

Figure 2. Palm oil supply chain in Indonesia 
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Even though the palm oil supply chain is quite complex and 

lengthy and has various challenges, the right strategy is needed 

to build a chain of control that is "traceable" and sustainable.  

It requires the participation of all parties, both those directly 

involved in the supply chain and those not, as well as strict 

regulatory support from the Government to realize a 

sustainable palm oil supply chain. Industrial complexity and 

supply chain management (SCM) risks often arise due to the 

untraceability of the identity of FFB from independent 

smallholders in the supply chain. The worsening of this 

problem is caused by the emergence of oil palm fruit traders, 

who often do not record and evaluate the performance of 

independent smallholders both in terms of the quality of the 

FFB produced and the cultivation practices that independent 

smallholders use. For example, whether the smallholders carry 

out planting activities in designated protected forest areas, 

violate protected forest boundaries, or show inadequate land 

management practices, etc. Tracing the identity of the origin 

of TBS is important. The validity and accuracy of the 

certification of processed palm oil products is determined by 

how capable the company is of tracing the identity of the origin 

of its raw materials in the supply chain.  The lack of openness 

and thoroughness in searches raises concerns among 

consumers. It is also tricky for certification bodies to check the 

traceability of raw materials considering the complexity of the 

palm oil supply chain. This is a challenge in accurately tracing 

the source of palm oil raw materials, giving rise to doubts 

regarding verifying of traceability claims in this sector. Palm 

oil companies must build and create systems to track the flow 

of goods. This practice can potentially prevent 'problematic' 

supply chain actors from participating in the supply chain. 

Greater attention must be given to independent smallholers by 

providing direct support to smallholders throughout the supply 

chain both financially and knowledgeably to achieve a 

sustainable palm oil supply chain successfully. 

 

 

6. DISCUSSION  

 

Attention is needed to the complexities and challenges of 

the palm oil supply chain. These factors are important in 

ensuring supply chain sustainability and are fundamental 

components of palm oil in a sustainable supply chain 

framework.  

Complexity refers to the complexity or difficulty of a 

system related to the number of actors involved in the supply 

chain [70, 71]. The impact of interdependence between supply 

chain actors, and their relationships with external entities such 

as government and society, exhibits a complex and intricate 

nature and impacts the entire supply chain. The pressures 

faced by palm oil buyers have given rise to supply chain 

certification platforms tailored to their needs. However, 

platforms designed to address these ecological and ethical 

issues often cause difficulties and impact the broader supply 

chain system. The challenges mentioned above are further 

exacerbated by the complexity of managing the palm oil 

supply chain. 

The palm oil sector is a prominent illustration of the 

complex interplay between cultural, ethical, and regulatory 

factors, especially in supply chains and sustainability. 

Currently, there are differences in interpretations regarding 

sustainable palm oil between the Indonesian government and 

European Union regulations. The Indonesian government 

want to promote its domestic and global palm oil products, 

with a special focus on the Indian market. However, the 

current definition of sustainability current sustainability 

practices is considered incompatible with the European 

Union's market share. This misalignment can have negative 

impacts on many stakeholders. Certain businesses emphasize 

sustainability and are enthusiastic about demonstrating their 

dedication to environmental and social accountability. The 

substitution of palm oil with alternative feedstocks may not 

solve environmental problems, as this would require greater 

land and resources to produce equivalent amounts of oil used 

worldwide. Today, it is clear that the palm oil sector is still 

present, indicating the increasing importance of establishing 

and implementing sustainable practices in this industry despite 

the controversy surrounding it. 

The recommended approach for mitigating supply chain 

risks through SSCM is to prioritize traceability of raw 

materials’ identity along with applying sustainability 

principles to each supply chain actor. The absence of 

traceability due to technical limitations in monitoring palm 

products and fractions may raise concerns among end users. 

Implementing better and more accountable agricultural 

procedures requires financial resources, which is often an 

obstacle for oil palm independent smallholders. The absence 

of additional compensation or significant added value for 

CSPO producers has reduced motivation to implement 

sustainability principles that are standardized and required by 

European market share. Moreover, there are still buyers from 

other countries willing to buy palm oil products that have not 

been certified. 

Applying sustainability principles to business activities and 

providing training to supply chain actors will be much cheaper 

and more effective than building the administrative and 

logistical oversight framework required to monitor certified 

FFB products throughout the supply chain. Apart from that, by 

applying the principles of sustainability and providing training 

to each supply chain actor, especially those upstream, we can 

avoid the potential for eliminating individuals who are 

considered detrimental in the supply chain.  This approach 

allows supply chain actors to meet the standards required by 

certification bodies and European Union market share 

consumers. However, it is also necessary to pay attention 

because often, the certification standards set do not pay 

enough attention to the ability of small companies and 

independent smallholders to meet these criteria.  

Traceability of raw materials is a potential solution to 

overcome the sustainability problems of the palm oil supply 

chain. However, its application in complex palm oil supply 

chains will not be optimal unless full compliance with 

standards exists. The complex characteristics of the palm oil 

supply chain require appropriate sustainable palm oil supply 

chain governance, support and cooperation between 

stakeholders, continuous monitoring, and flexible 

management techniques to overcome the changing difficulties 

faced by the palm oil sector. Implementing sustainable 

practices in the palm oil supply chain goes beyond compliance 

with environmental regulations. It requires consideration of 

the diverse interests of stakeholders involved in production 

and distribution [31, 41].  

The research underscores the importance of a 

comprehensive strategy for sustainability that integrates 

environmental, social, and economic aspects. The Triple 

Bottom Line (TBL) approach is pertinent in this context, as it 

underscores the necessity of harmonizing profit, social equity, 

and environmental sustainability within palm oil supply chains 
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[29, 72, 73]. The significance of certification schemes, such as 

the RSPO and ISPO, is essential for fostering transparency and 

accountability in the supply chain [36]. These frameworks 

assist in alleviating adverse environmental effects, while 

enhancing the socioeconomic circumstances of smallholders 

and local people engaged in palm oil production [38, 39]. 

Nevertheless, the research recognizes certain limitations in 

the existing comprehension and execution of sustainable 

practices within palm oil supply chains. A significant 

difficulty is the variance in implementing sustainability 

standards among various regions and stakeholders, which 

results in disparate levels of compliance and efficacy [74]. 

Dependence on voluntary certification systems prompts 

inquiries on their efficacy [75, 76].  

 

 

7. CONCLUSIONS 

 

Certified Sustainable Palm Oil (CSPO), which originates 

from a supply chain whose raw material suppliers include 

independent smallholders, is often the subject of disputes. 

Large downstream industries, and users of palm oil, criticize 

sustainability certification for this type of palm oil mill, 

because it often fails to prove the origin of the FFB palm oil. 

Applying sustainability principles to all supply chain actors, 

providing training to smallholders, and monitoring the 

performance of farmers and FFB brokers/DO holders are 

recommended to create a sustainable supply chain from 

upstream to downstream. The ability to trace the origin of FFB 

is also seen as a potential solution to overcome the 

sustainability problem of the palm oil supply chain. The 

complex characteristics of the palm oil supply chain require 

appropriate sustainable palm oil supply chain governance, 

support and cooperation between stakeholders, continuous 

monitoring, and flexible management techniques to overcome 

the changing difficulties faced by the palm oil sector. The 

implementation of sustainable practices in the palm oil supply 

chain goes beyond compliance with environmental regulations 

and requires consideration of the diverse interests of 

stakeholders involved in production and distribution. SSCM 

and risk management practices are used to mitigate the 

negative effects campaigns about palm oil product. However, 

some companies use sustainable supply chains as a sign of 

their ethical and accountable behavior. This method has 

advantages, but may exclude smaller and more vulnerable 

supply chain components from premium-priced markets.  

The accessibility of certification standards to smaller 

enterprises and smallholders has been debated. Smaller 

entities are in developing nations and consist mostly of 

impoverished rural residents. The benefits of oil cultivation 

can be exploited to transform individuals and families. Thus, 

the exclusion or restricted access of certain individuals to 

buyers raises ethical difficulties that transcend the three pillars 

of sustainability: practical, financial, or ethical. Given their 

importance in palm oil production, it may be more important 

to involve smallholders than exclude them. The above insights 

demonstrate the reactivity and proactivity of sustainable 

supply chain strategies, contributing to the debate over 

"regulation without government."  

Additional empirical research is needed to verify the 

findings of this study and to understand the complex dynamics 

of palm oil supply chains from different geographical 

perspectives. An investigation into the ability of supply chain 

standards to transcend global corporate cultures and stimulate 

the desire for sustainably manufactured commodities may 

have far-reaching academic and practical implications for 

palm oil and sustainable supply chain management (SSCM). 

 

 

REFERENCES  

 

[1] United States Department of Agriculture Foreign 

Agricultural Service. Oilseeds: World Markets & Trade. 

https://apps.fas.usda.gov/psdonline/circulars/oilseeds.pd

f. 

[2] Iba, O., Dumont, M.J., Ngadi, M. (2015). Palm oil: 

Processing, characterization and utilization in the food 

industry - A review. Food Bioscience, 10: 26-41. 

https://doi.org/10.1016/j.fbio.2015.01.003 

[3] Pacheco, P., Schoneveld, G., Dermawan, A., Komarudin, 

H., Djama, M. (2020). Governing sustainable palm oil 

supply: Disconnects, complementarities, and 

antagonisms between state regulations and private 

standards. Regulation and Governance, 14(3): 568-598. 

https://doi.org/10.1111/rego.12220 

[4] Putheti, R., Obire, O. (2010). The oil palm tree: A 

renewable energy in poverty eradication in developing 

countries. Drug Invention Today, 2(1): 34-41.  

[5] Kusrini, N., Maswadi. (2021). The performance 

improvement of sustainable palm oil supply chain 

management after COVID-19: Priority indicators using 

F-AHP. Uncertain Supply Chain Management, 9(2): 

227-236. https://doi.org/10.5267/j.uscm.2021.3.010 

[6] Tan, K.T., Lee, K.T., Mohamed, A.R., Bhatia, S. (2009). 

Palm oil: Addressing issues and towards sustainable 

development. Renewable and Sustainable Energy 

Reviews, 13(2): 420-427. 

https://doi.org/10.1016/j.rser.2007.10.001 

[7] Lim, C.I., Biswas, W. (2019a). Sustainability assessment 

for crude palm oil production in Malaysia using the palm 

oil sustainability assessment framework. Sustainable 

Development, 27(3): 253-269. 

https://doi.org/10.1002/sd.1872 

[8] Gallemore, C., Jespersen, K., Olmsted, P. (2022). 

Harnessing relational values for global value chain 

sustainability: Reframing the roundtable on sustainable 

palm oil’s offset mechanism to support smallholders. 

Ecological Economics, 193: 107303. 

https://doi.org/10.1016/j.ecolecon.2021.107303 

[9] Rodthong, W., Kuwornu, J.K.M., Datta, A., Anal, A.K., 

Tsusaka, T.W. (2020). Factors influencing the intensity 

of adoption of the roundtable on sustainable palm oil 

practices by smallholder farmers in Thailand. 

Environmental Management, 66(3): 377-394. 

https://doi.org/10.1007/s00267-020-01323-3 

[10] Safriyana, M., Anggraeni, E., Sailah, I. (2020). Spatial-

intelligent decision support system for sustainable 

downstream palm oil based agroindustry within the 

supply chain network: A systematic literature review and 

future research. International Journal of Supply Chain 

Management, 9(3): 283-307. 

[11] Nobilly, F., Atikah, S.N., Yahya, M.S., Jusoh, S., Cun, 

G.S., Norhisham, A.R., Tohiran, K.A., Zulkifli, R., 

Azhar, B. (2022). Rotational cattle grazing improves 

understory vegetation biodiversity and structural 

complexity in oil palm plantations. Weed Biology and 

Management, 22(1): 13-26. 

https://doi.org/10.1111/wbm.12246 

323



 

[12] Khatun, R., Reza, M.I.H., Moniruzzaman, M., Yaakob, 

Z. (2017). Sustainable oil palm industry: The 

possibilities. Renewable and Sustainable Energy 

Reviews, 76: 608-619. 

https://doi.org/10.1016/j.rser.2017.03.077 

[13] Khatun, K., Maguire-Rajpaul, V.A., Asante, E.A., 

McDermott, CL. (2020). From agroforestry to 

agroindustry: smallholder access to benefits from oil 

palm in Ghana and the implications for sustainability 

certification. Frontiers in Sustainable Food Systems, 4: 

29. https://doi.org/10.3389/fsufs.2020.00029 

[14] Heilmayr, R., Carlson, K.M., Benedict, J.J. (2020). 

Deforestation spillovers from oil palm sustainability 

certification. Environmental Research Letters, 15(7): 

075002. https://doi.org/10.1088/1748-9326/ab7f0c 

[15] Ilyas, R.A., Sapuan, S.M., Ibrahim, M.S., Wondi, M.H., 

Norrrahim, M.N.F., et al. (2022). Policy and 

environmental aspects of oil palm biomass. In Oil Palm 

Biomass for Composite Panels: Fundamentals, 

Processing, and Applications, pp. 339-351. 

https://doi.org/10.1016/B978-0-12-823852-3.00001-5 

[16] Jensen, P.D., Whicker, L., Deutz, P. (2016). Sustainable 

palm oil supply chains: Complexity, custody and 

contention. In Proceedings of the 21st Logistics Research 

Network Annual Conference 2016, 6, Hull, UK. 

[17] Iddrisu, S. (2023). Sustain or perish: Can environmental 

supply chain strategies predict sustainable performance 

of manufacturing firms? A third world nation’s 

perspective. Management of Environmental Quality: An 

International Journal, 34(1): 99-118. 

https://doi.org/10.1108/MEQ-02-2022-0030 

[18] Cheah, W.Y., Siti-Dina, R.P., Leng, S.T.K., Er, A.C., 

Show, P.L. (2023). Circular bioeconomy in palm oil 

industry: Current practices and future perspectives. 

Environmental Technology and Innovation, 30: 103050. 

https://doi.org/10.1016/j.eti.2023.103050 

[19] 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 

[20]  Kinseng, R.A., Nasdian, F.T., Mardiyaningsih, D.I., 

Dharmawan, A.H., Hospes, O., et al. (2023). Unraveling 

disputes between Indonesia and the European Union on 

Indonesian palm oil: From environmental issues to 

national dignity. Sustainable Science, Practice, and 

Policy, 19(1): 2152626. 

https://doi.org/10.1080/15487733.2022.2152626 

[21] Schaafsma, M., Dreoni, I., Ayompe, L.M., Egoh, B.N., 

Ekayana, D.P., et al. (2023). Mapping social impacts of 

agricultural commodity trade onto the sustainable 

development goals. Sustainable Development, 31(4): 

2363-2385. https://doi.org/10.1002/sd.2515 

[22] Lyons-White, J., Pollard, E.H.B., Catalano, A.S., Knight, 

A.T. (2020). Rethinking zero deforestation beyond 2020 

to more equitably and effectively conserve tropical 

forests. One Earth, 3(6): 714-726. 

https://doi.org/10.1016/j.oneear.2020.11.007 

[23] 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 

[24] 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 

[25] Watts, J.D., Pasaribu, K., Irawan, S., Tacconi, L., 

Martanila, H., Wiratama, C.G.W., Musthofa, F.K., 

Sugiarto, B.S., Manvi, U.P. (2021). Challenges faced by 

smallholders in achieving sustainable palm oil 

certification in Indonesia. World Development, 146: 

105565. 

https://doi.org/10.1016/j.worlddev.2021.105565 

[26] Furumo, P.R., Rueda, X., Rodríguez, J.S., Ramos, I.K.P. 

(2020). Field evidence for positive certification 

outcomes on oil palm smallholder management practices 

in Colombia. Journal of Cleaner Production, 245: 

118891. https://doi.org/10.1016/j.jclepro.2019.118891 

[27] Ramli, U.S., Tahir, N.I., Rozali, N.L., Othman, A., 

Muhammad, N.H., Muhammad, S.A., Ahmad Tarmizi, 

A.H., Hashim, N., Sambanthamurthi, R., Singh, R., Abd 

Manaf, M.A., Ahmad Parveez, G.K. (2020). Sustainable 

palm oil—The role of screening and advanced analytical 

techniques for geographical traceability and authenticity 

verification. Molecules, 25(12): 2927. 

https://doi.org/10.3390/molecules25122927 

[28] VanderWilde, C.P., Newell, J.P., Gounaridis, D., 

Goldstein, B.P. (2023). Deforestation, certification, and 

transnational palm oil supply chains: Linking Guatemala 

to global consumer markets. Journal of Environmental 

Management, 344: 118505. 

https://doi.org/10.1016/j.jenvman.2023.118505 

[29] Adwiyah, R., Syaukat, Y., Indrawan, D., Mulyati, H. 

(2023). Examining sustainable supply chain 

management (SSCM) performance in the palm oil 

industry with the triple bottom line approach. 

Sustainability (Switzerland), 15(18): 13362. 

https://doi.org/10.3390/su151813362 

[30] Putri, H., Young, I., Gaddafi, M. (2022). The effect of 

lean practices on organizational sustainability through 

green supply chain management as intervening variables 

(Study on the palm oil industry in North Sumatra 

Province). Journal of Economics, Finance and 

Management Studies, 5(1): 119-126. 

https://doi.org/10.47191/jefms/v5-i1-15 

[31] Kasim, E., Stöhr, J., Herzig, C. (2021). Promoting 

sustainable palm oil in supply chain strategy: A food 

business case study. Qualitative Research in 

Organizations and Management: An International 

Journal, 16(3-4): 550-571. 

https://doi.org/10.1108/QROM-03-2020-1907 

[32] Kannan, P., Mansor, N.H., Rahman, N.K., Peng, T., 

Mazlan, S.M. (2021). A review on the Malaysian 

sustainable palm oil certification process among 

independent oil palm smallholders. Journal of Oil Palm 

Research, 33(1): 171-180. 

https://doi.org/10.21894/jopr.2020.0056 

[33] Majid, N.A., Ramli, Z., Sum, S.M., Awang, A.H. (2021). 

Sustainable palm oil certification scheme frameworks 

and impacts: A systematic literature review. 

Sustainability, 13(6): 3263. 

https://doi.org/10.3390/su13063263 

[34] Schleifer, P., Sun, Y. (2018). Emerging markets and 

private governance: The political economy of sustainable 

palm oil in China and India. Review of International 

324



 

Political Economy, 25(2): 190-214. 

https://doi.org/10.1080/09692290.2017.1418759 

[35] Purnomo, H., Okarda, B., Kusumadewi, S.D., 

Kartikasara, N.H., Dermawan, A., et al. (2022). Adapting 

global palm oil deforestation-free trade to benefit local 

economies and landscapes. CIFOR. 

https://doi.org/10.17528/cifor/008636 

[36] Dauda, S., Sidique, S.F., Sheng, T.Y., Djama, M. (2021). 

Consumer preference for certified sustainable palm oil 

with environmental sustainability attributes: A choice 

experiment approach. Estudios de Economia Aplicada, 

39(4): 4570. https://doi.org/10.25115/eea.v39i4.4570 

[37] Giam, X., Mani, L., Koh, L.P., Tan, H.T.W. (2016). 

Saving tropical forests by knowing what we consume. 

Conservation Letters, 9(4): 267-274. 

https://doi.org/10.1111/conl.12209 

[38] Putri, N.K., Masrurin, K. (2022). Sustainability reporting 

and firm value. Journal of Innovation and Sustainability, 

13(3): 39-47. https://doi.org/10.23925/2179-

3565.2022v13i3p39-47 

[39] Imbiri, S., Rameezdeen, R., Chileshe, N., Statsenko, L. 

(2023). Stakeholder perspectives on supply chain risks: 

The case of Indonesian palm oil industry in west Papua. 

Sustainability (Switzerland), 15(12): 9605. 

https://doi.org/10.3390/su15129605 

[40] Primadasa, R. (2020). Kerangka kerja sustainable supply 

chain risk management industri kelapa sawit di 

Indonesia. Journal of Industrial Engineering and 

Technology, 1(1): 47-61. 

https://doi.org/10.24176/jointtech.v1i1.5622 

[41] Nashr, F., Putri, E.I.K., Dharmawan, A.H., Fauzi, A. 

(2021). The sustainability of independent palm oil 

smallholders in multi-tier supply chains in East 

Kalimantan Indonesia. International Journal of 

Sustainable Development and Planning, 16(4): 771-781. 

https://doi.org/10.18280/ijsdp.160418 

[42] Munasinghe, M., Jayasinghe, P., Deraniyagala, Y., 

Matlaba, V.J., dos Santos, J.F., Maneschy, M.C., Mota, 

J.A. (2019). Value-supply chain analysis (VSCA) of 

crude palm oil production in Brazil, focusing on 

economic, environmental and social sustainability. 

Sustainable Production and Consumption, 17: 161-175. 

https://doi.org/10.1016/j.spc.2018.10.001 

[43] Anugerah, A.R., Ahmad, S.A., Samin, R., Samdin, Z., 

Kamaruddin, N. (2022). Modified failure mode and 

effect analysis to mitigate sustainable related risk in the 

palm oil supply chain. Advances in Materials and 

Processing Technologies, 8(2): 2229-2243. 

https://doi.org/10.1080/2374068X.2021.1898180 

[44] Mishra, D., Gunasekaran, A., Papadopoulos, T., Dubey, 

R. (2018). Supply chain performance measures and 

metrics: A bibliometric study. Benchmarking, 25(3): 

932-967. https://doi.org/10.1108/BIJ-08-2017-0224 

[45] Saparin, N., Taufik, A.M., Nizar, N.N.A., Jalil, A.N.A., 

Zainal Abidin, S.A.S., Bujang, A. (2023). The dynamics 

of palm oil supply chain. In Innovation of Food Products 

in Halal Supply Chain Worldwide. pp. 179-193. 

https://doi.org/10.1016/B978-0-323-91662-2.00005-3 

[46] Lakshmanan, S., Yung, Y.L., Chan, B.S., Chong, Z.H. 

(2022). Sustainable practices of IoI palm oil and palm 

kernel processing complex in Sabah. In Sustainable 

Technologies for the Oil Palm Industry: Latest Advances 

and Case Studies, pp. 345-379. 

https://doi.org/10.1007/978-981-19-4847-3_14 

[47] Mardiharini, M., Azahari, D.H., Chaidirsyah, R.M., 

Obaideen, K. (2021). Palm oil industry towards 

Sustainable Development Goals (SDGs) achievements. 

IOP Conference Series: Earth and Environmental 

Science, 892(1): 012068. https://doi.org/10.1088/1755-

1315/892/1/012068 

[48] Vijayakumaran, S.A., Rahim, S.A., Ahmi, A., Rahman, 

N.A.A., Mazlan, A.U. (2020). Factors influencing 

sustainable supplier selection: Evidence from palm oil 

refining and oleochemical manufacturing industry. 

International Journal of Supply Chain Management, 

9(1): 437-446.  

[49] Comyns, B., Meschi, P.X., Norheim-Hansen, A. (2022). 

Cut them loose? Firms’ response strategies to 

environmental misconduct by supplying firms. 

Organization and Environment, 35(3): 335-364. 

https://doi.org/10.1177/10860266211068878 

[50] Ayyildiz, E., Taskin, A. (2022). Humanitarian relief 

supply chain performance evaluation by a SCOR based 

Trapezoidal type-2 fuzzy multi-criteria decision making 

methodology: An application to Turkey. Scientia Iranica, 

29(4): 2069-2083. 

https://doi.org/10.24200/sci.2020.52592.2786 

[51] Zimon, D., Tyan, J., Sroufe, R. (2019). Implementing 

sustainable supply chain management: Reactive, 

cooperative, and dynamic models. Sustainability, 11(24): 

7227. https://doi.org/10.3390/SU11247227 

[52] Lee, J.S.H., Abood, S., Ghazoul, J., Barus, B., 

Obidzinski, K., Koh, L.P. (2014). Environmental impacts 

of large-scale oil palm enterprises exceed that of 

smallholdings in Indonesia. Conservation Letters, 7(1): 

25-33. https://doi.org/10.1111/conl.12039 

[53] Hendri, R., Yulinda, E. (2021). The role of 

communication as mediator of the commitment effect on 

the marine fish supply chain performance at Bangliau in 

Bagansiapiapi Riau, Indonesia. IOP Conference Series: 

Earth and Environmental Science, 934(1): 012034. 

https://doi.org/10.1088/1755-1315/934/1/012034 

[54] Awan, M.A., Ali, Y. (2019). Sustainable modeling in 

reverse logistics strategies using fuzzy MCDM: Case of 

China Pakistan economic corridor. Management of 

Environmental Quality: An International Journal, 30(5): 

1132-1151. https://doi.org/10.1108/MEQ-01-2019-0024 

[55] Panudju, A.T., Nurilmala, M., Marimin. (2022). The 

conceptual design of intelligent spatial decision support 

system for the fishery-industry logistic. IOP Conference 

Series: Earth and Environmental Science, 1063(1): 

012029. https://doi.org/10.1088/1755-

1315/1063/1/012029 

[56] Hajjar, R., Newton, P., Adshead, D., Bogaerts, M., 

Maguire-Rajpaul, V.A., Pinto, L.F.G., McDermott, C.L., 

Milder, J.C., Wollenberg, E., Agrawal, A. (2019). 

Scaling up sustainability in commodity agriculture: 

Transferability of governance mechanisms across the 

coffee and cattle sectors in Brazil. Journal of Cleaner 

Production, 206: 124-132. 

https://doi.org/10.1016/j.jclepro.2018.09.102 

[57] Kurniawan, I. (2022). Sustainable supply chain 

framework design in Indonesian palm oil industry with 

IoT integration. In Proceedings of the 2022 International 

Conference on Engineering and Information Technology 

for Sustainable Industry, Alam Sutera, Indonesia, pp. 50. 

https://doi.org/10.1145/3557738.3557868 

[58] Paula, I.C.D., Campos, E.A.R.D., Pagani, R.N., 

325



 

Guarnieri, P., Kaviani, M.A. (2020). Are collaboration 

and trust sources for innovation in the reverse logistics? 

Insights from a systematic literature review. Supply 

Chain Management, 25(2): 176-222. 

https://doi.org/10.1108/SCM-03-2018-0129 

[59] Marimin, Safriyana. (2018). Evaluation of palm oil 

supply chain’s performance, added value, and 

performance improvement: A case study at X Co. IOP 

Conference Series: Earth and Environmental Science, 

196(1): 12001. https://doi.org/10.1088/1755-

1315/196/1/012001 

[60] Panudju, A.T., Marimin, M., Rahardja, S., Nurilmala, M. 

(2023). Conceptual model to manage supply chain 

performance (Case study: Pangasius Sp. agroindustry in 

Indonesia). Journal of Optimization in Industrial 

Engineering, 16(1): 197-210. 

https://doi.org/10.22094/JOIE.2023.1981521.2047 

[61] Zahraee, S.M., Golroudbary, S.R., Shiwakoti, N., 

Kraslawski, A., Stasinopoulos, P. (2019). An 

investigation of the environmental sustainability of palm 

biomass supply chains via dynamic simulation modeling: 

A case of Malaysia. Journal of Cleaner Production, 237: 

117740. https://doi.org/10.1016/j.jclepro.2019.117740 

[62] Saeed, M.A., Kersten, W. (2019). Drivers of sustainable 

supply chain management: Identification and 

classification. Sustainability, 11(4): 1137. 

https://doi.org/10.3390/su11041137 

[63] Padmanaba, M., Sloan, S., Watts, J.D., Irawan, S., Lee, 

J.S.H., Pasaribu, K.N., Wiratama, C.G.W., Watson, E., 

Utami, N.P. (2023). Jurisdictional approaches to High 

Conservation Value area designation using regulatory 

instruments: an Indonesian pilot project. Frontiers in 

Environmental Science, 11: 1226070. 

https://doi.org/10.3389/fenvs.2023.1226070 

[64] Corley, R.H.V., Tinker, P.B. (2015). Oil palm and 

sustainability. In The Oil Palm, Fifth edition. Chichester, 

UK: John Wiley & Sons, Ltd. 

https://doi.org/10.1002/9781118953297.ch19 

[65] Lazem, M., Sheikhtaheri, A. (2022). Barriers and 

facilitators for disease registry systems: A mixed-method 

study. BMC Medical Informatics and Decision Making, 

22: 97. https://doi.org/10.1186/s12911-022-01840-7 

[66] Çalışkan, Ö. (2021). Learning from failure or failing to 

learn: Perspectives of school principals. Journal of 

Educational Administration, 59(4): 422-436. 

https://doi.org/10.1108/jea-07-2020-0158 

[67] Koskan, A., Cantley, A., Li, R., Silvestro, K., Helitzer, 

D. (2021). College students’ digital media preferences 

for future HPV vaccine campaigns. Journal of Cancer 

Education, 37(6): 1743-1751. 

https://doi.org/10.1007/s13187-021-02022-1 

[68] Richmond, S., Carsley, R., Prowse, H., Manson, H., 

Moloughney, B. (2020). How can we support best 

practice? A situational assessment of injury prevention 

practice in public health. BMC Public Health, 20: 431. 

https://doi.org/10.1186/s12889-020-08514-x  

[69] Aguilera, R.V., Aragón-Correa, J.A., Marano, V., 

Tashman, P.A. (2021). The corporate governance of 

environmental sustainability: A review and proposal for 

more integrated research. Journal of Management, 47(6): 

1468-1497. https://doi.org/10.1177/0149206321991212 

[70] Rajesh, R. (2020). Sustainable supply chains in the 

Indian context: An integrative decision-making model. 

Technology in Society, 61: 101230. 

https://doi.org/10.1016/j.techsoc.2020.101230 

[71] Ramos, T.B. (2019). Sustainability assessment: 

Exploring the frontiers and paradigms of indicator 

approaches. Sustainability, 11(3): 824. 

https://doi.org/10.3390/su11030824 

[72] de Vos, R.E., Nurfalah, L., Tenorioet, F.A., Lim, Y.L., 

Monzonal, JP., et al. (2023). Shortening harvest interval, 

reaping benefits? A study on harvest practices in oil palm 

smallholder farming systems in Indonesia. Agricultural 

Systems, 211. 

https://doi.org/10.1016/j.agsy.2023.103753 

[73] Mareeh, H.Y.S., Prabakusuma, A.S., Hussain, M.D., 

Patwary, A.K., Dedahujaev, A., Aleryani, R.A. (2023). 

Sustainability and profitability of Malaysia crude palm 

oil supply chain management: System dynamics 

modeling approach. Nankai Business Review 

International, 14(4): 698-719. 

https://doi.org/10.1108/NBRI-01-2022-0003 

[74] Lim, C.I., Biswas, W.K. (2019b). Sustainability 

implications of the incorporation of a biogas trapping 

system into a conventional crude palm oil supply chain. 

Sustainability, 11(3): 792. 

https://doi.org/10.3390/su11030792 

[75] Morgans, C. L., Meijaard, E., Santika, T., Law, E., 

Budiharta, S., Ancrenaz, M., Wilson, K.A. (2018). 

Evaluating the effectiveness of palm oil certification in 

delivering multiple sustainability objectives. 

Environmental Research Letters, 13(6): 64032. 

https://doi.org/10.1088/1748-9326/aac6f4 

[76] Armah, K.D., Biney, M., Agbolosoo, J.A. (2024). 

Sustainable supply chain management practices in the 

Agri-palm industry: A comprehensive impact assessment 

of the indofood agribusiness CPO division. IOP 

Conference Series: Earth and Environmental Science, 

1359(1): 12047. https://doi.org/10.1088/1755-

1315/1359/1/012047        

326




