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Abstract. This study aims to gain an in-depth understanding of the implementation of the First Expired, First Out (FEFO) 

principle within the perishable food supply chain in Indonesia through a qualitative approach involving various 

stakeholders, including farmers, distributors, retailers, and consumers. The research was conducted using semi-structured 

interviews and case studies of several companies that have adopted the FEFO principle in their operations. The findings 

indicate a significant gap in the understanding and implementation of FEFO among supply chain actors. Modern 

distributors and retailers demonstrate a higher level of knowledge and practice compared to farmers and traditional retailers, 

who tend to be less familiar with shelf-life-based inventory management systems. The main barriers to FEFO 

implementation include a lack of documentation, limited technical training, inadequate logistics infrastructure, and high 

costs associated with technology adoption. Nevertheless, this study also reveals strategic opportunities to expand the 

application of FEFO through ongoing training, incentives for business operators, and collaboration between the public and 

private sectors to strengthen infrastructure. These findings contribute significantly to the formulation of policies and 

strategies aimed at enhancing the efficiency and sustainability of the food supply chain in Indonesia. The study recommends 

a cross-sectoral approach and the development of technology-based systems as key steps toward more effective and 

competitive management of perishable food. 
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1. INTRODUCTION 

The perishable food supply chain is a critical component of the global food system, particularly in countries like 

Indonesia, where a significant portion of the population relies on fresh produce and other perishable items [1]. 

However, the inefficiencies in this supply chain often lead to substantial food waste, which poses economic, 

environmental, and social challenges [2]. According to the Food and Agriculture Organization (FAO), approximately 

one-third of all food produced globally is wasted, with fruits and vegetables being among the most affected categories 

[3], [4]. In Indonesia, the situation is exacerbated by factors such as inadequate infrastructure, lack of proper storage 

facilities, and insufficient knowledge about food management practices [5]. This highlights the urgent need for 

effective strategies to minimize waste and enhance the efficiency of the perishable food supply chain [2], [6]. 

One of the most promising strategies for addressing these challenges is the implementation of the First Expired, 

First Out (FEFO) principle [7]. FEFO is a stock rotation method that prioritizes the sale and distribution of perishable 

items based on their expiration dates. By ensuring that older products are sold first, FEFO can significantly reduce the 

likelihood of spoilage and waste [8], [9]. However, the successful implementation of FEFO requires a comprehensive 

understanding of the existing supply chain dynamics, as well as the collaboration of various stakeholders, including 

farmers, distributors, retailers, and consumers [10]. This study aims to explore the potential of FEFO as a sustainable 

business model in the Indonesian context. 
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Despite its potential benefits, the adoption of FEFO in Indonesia faces several challenges. These include logistical 

inefficiencies, limited consumer awareness, and a lack of technological integration within the supply chain [11]. Many 

stakeholders may not fully understand the importance of adhering to FEFO practices, leading to inconsistent 

application and ultimately contributing to food waste [8]. Additionally, the existing infrastructure may not support the 

necessary conditions for effective implementation, such as temperature control and proper inventory management 

[12]. Therefore, it is essential to identify and analyze these challenges to develop effective solutions that can facilitate 

the successful implementation of FEFO [13]. 

This research will employ a qualitative methodology, including interviews with key stakeholders in the 

agriculture, distribution, and retail sectors, as well as case studies of companies that have successfully implemented 

FEFO [14]. By gathering insights from various perspectives, this study aims to provide a comprehensive 

understanding of the barriers and opportunities associated with FEFO in the Indonesian perishable food supply chain 

[15]. The findings will contribute to the existing body of knowledge on food waste reduction and sustainable business 

practices, offering practical recommendations for stakeholders. 

Furthermore, the study will explore the role of technology in enhancing the implementation of FEFO. Information 

and communication technology (ICT) can play a crucial role in improving supply chain transparency, facilitating 

better inventory management, and enabling real-time tracking of perishable goods [16]. By leveraging technology, 

stakeholders can make more informed decisions, ultimately leading to reduced waste and increased efficiency [17]. 

This research will also examine the potential for collaboration among stakeholders, emphasizing the importance of a 

coordinated approach to implementing FEFO effectively. In conclusion, the implementation of FEFO in the perishable 

food supply chain presents a viable solution to the pressing issue of food waste in Indonesia. By developing sustainable 

business models that integrate FEFO principles, stakeholders can enhance supply chain efficiency, reduce waste, and 

contribute to a more sustainable food system. This study aims to provide valuable insights and recommendations for 

policymakers, industry players, and consumers, ultimately fostering a more resilient and sustainable perishable food 

supply chain in Indonesia. 

 

2. LITERATURE REVIEW 

The management of perishable food products has become a central issue in global supply chain research due to 

their short shelf life and susceptibility to spoilage. Previous studies emphasize that effective inventory management 

systems, such as First-In, First-Out (FIFO) and First-Expired, First-Out (FEFO), play a crucial role in reducing food 

waste and ensuring product safety [13]. Unlike FIFO, which prioritizes the order of product arrival, FEFO focuses on 

expiration dates, thereby providing a more accurate approach to handling perishable goods. This principle ensures that 

products with shorter shelf lives are distributed first, aligning with food safety regulations and consumer protection 

standards [14]. 

Research has shown that the implementation of FEFO requires strong coordination across supply chain actors. 

According to [8], collaboration among farmers, distributors, retailers, and consumers is essential to ensure traceability 

and timely distribution of perishable products. However, gaps in knowledge, resources, and technology among 

different stakeholders often hinder the effective adoption of FEFO. Smallholder farmers and traditional retailers, in 

particular, face significant challenges in adopting advanced inventory management systems due to limited access to 

training and infrastructure [7]. 

From a technological perspective, the adoption of digital tools such as barcoding, RFID, and inventory 

management software has been proven to enhance FEFO implementation. Studies in developed markets show that 

automation and real-time monitoring significantly reduce product loss and increase operational efficiency [18]. 

However, in developing countries, including Indonesia, technological adoption remains uneven. High costs, lack of 

digital literacy, and weak logistics systems have been identified as persistent barriers to widespread implementation. 

Policy and regulatory frameworks also play a vital role in supporting FEFO practices. According to FAO (2019), 

effective food safety standards and government incentives are necessary to encourage businesses to comply with shelf-

life-based distribution systems [19]. In the Indonesian context, although food safety regulations exist, their 

enforcement and monitoring remain inconsistent, particularly in traditional market settings. This regulatory gap 

exacerbates the disparity in FEFO adoption between modern and traditional supply chain actors, creating inefficiencies 

and food loss. 

Finally, several studies emphasize the potential of multi-stakeholder collaboration in overcoming barriers to 

FEFO implementation. Partnerships between government, private sector, and civil society can facilitate capacity 

building, infrastructure development, and knowledge transfer [20]. For Indonesia, a country with a highly fragmented 

food supply chain, such collaborations are essential to bridge the gap between modern and traditional actors. 
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Strengthening FEFO practices not only contributes to reducing food waste but also enhances food security, consumer 

trust, and the overall competitiveness of the national food supply chain [21]. 

 

3. RESEARCH METHODOLOGY 

This study employs a qualitative approach to explore the implementation of the First Expired, First Out (FEFO) 

principle within the perishable food supply chain in Indonesia. This method was chosen to gain an in-depth 

understanding of the experiences, perspectives, and challenges faced by various stakeholders in the industry. Data 

were collected through semi-structured interviews with key stakeholders, including farmers, distributors, retailers, and 

consumers. These interviews were designed to elicit their views on the application of FEFO, as well as the barriers 

and opportunities present in the local context. 

In addition to interviews, the research also involved case studies of several companies that have successfully 

implemented FEFO in their operations [14]. Through a detailed analysis of best practices and strategies employed by 

these companies, the study aims to identify key factors contributing to the successful application of FEFO [13]. The 

data obtained from these case studies will provide additional context and enrich the understanding of how FEFO can 

be effectively integrated into the perishable food supply chain in Indonesia. 

Once the data were collected, thematic analysis was conducted to identify patterns and themes emerging from 

the interviews and case studies. The results of this analysis will offer comprehensive insights into the challenges and 

opportunities encountered in the implementation of FEFO, along with practical recommendations for stakeholders 

[22]. Thus, this research is expected to make a significant contribution to the development of sustainable business 

models within the perishable food supply chain in Indonesia. 

 

4. RESULTS 

This study reveals several important findings related to the implementation of the First Expired, First Out (FEFO) 

principle within the perishable food supply chain in Indonesia. Based on the results of semi-structured interviews and 

case studies, several key themes emerged: understanding of the FEFO principle, challenges of implementation, 

strategies for application, and the impact of FEFO implementation on supply chain efficiency. 

 

4.1 Understanding of the FEFO Principle 

The majority of respondents have a basic understanding of the FEFO concept; however, the depth of 

understanding remains limited, particularly among farmers and traditional retailers. Distributors and larger companies 

tend to have more structured systems in place for implementing this principle. 

 

 
Figure 1. Basic Understanding of FEFO 

 

Based on Figure 1 above, the level of basic understanding of the First Expired, First Out (FEFO) principle varies 

significantly among stakeholders in Indonesia's perishable food supply chain. Distributors exhibit the highest 

understanding (90%), followed by modern retailers (85%) and consumers (50%), while farmers and traditional 

retailers show lower levels at 60% and 40%, respectively. This disparity indicates that knowledge of date-based 

inventory management is unevenly distributed, aligning with [23], which suggests that downstream sectors are better 
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prepared to implement technology-based inventory management principles. In contrast, small-scale operators in the 

upstream sector often rely on manual practices and lack access to adequate training and information systems. 

Furthermore [14], highlight that understanding logistics principles like FEFO is influenced by education, 

technological support, and exposure to modern supply chain practices. The knowledge gap between distributors and 

small-scale operators may hinder comprehensive FEFO implementation, emphasizing the need for stronger 

interventions from both government and private sectors, including training and affordable digital integration. For 

instance, the community-based logistics mentoring program proposed by [24] has effectively improved inventory 

management accuracy in West Java's horticultural cooperatives, demonstrating the importance of human resource 

readiness and cross-sector partnerships. 

 

 
Figure 2. Implementation of FEFO 

 

Based on Figure 2 above, the implementation of the First Expired, First Out (FEFO) principle varies significantly 

among stakeholders in the perishable food supply chain. Distributors and modern retailers show the highest 

implementation levels at 80% and 75%, respectively, largely due to their use of information technology in inventory 

management and logistics systems. This aligns with [22], who note that effective FEFO application relies on digital 

inventory systems like barcodes and ERP, commonly used by larger industry players. In contrast, farmers and 

traditional retailers have much lower implementation rates of 30% and 25%, reflecting their limited access to 

technology and lack of understanding of date-based inventory management. Further support this by indicating that 

small-scale operators often depend on visual methods or delivery sequences without considering expiration dates 

systematically [25]. Emphasizes that effective FEFO implementation at the upstream level requires intensive training, 

investment in record-keeping, and logistics integration [26]. These findings highlight the need for collaboration with 

small-scale operators and the provision of support systems, such as automatic date labeling and inventory management 

training, to enhance overall FEFO implementation. 

 

 
Figure 3. Documented System of FEFO 
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Based on Figure 3 above, the data shows the level of documentation of the FEFO system among stakeholders in 

the perishable food supply chain. Only distributors (70%) and modern retailers (65%) have significantly documented 

FEFO systems, while farmers (10%), traditional retailers (5%), and consumers (0%) lack such documentation. This 

highlights a substantial gap in structured inventory management systems. Distributors and modern retailers have 

integrated management information systems, such as ERP and barcode tracking, into their operations, as noted by 

[27], who emphasize that documentation is key for effective FEFO implementation in managing perishable products. 

In contrast, small-scale operators like farmers and traditional retailers often rely on manual methods or memory for 

managing product expiration, with over 80% lacking a documented expiration tracking system, according to [23]. This 

absence of documentation hinders their ability to evaluate and improve operations. Stresses that documentation is 

essential for operational efficiency and product traceability, especially in markets with strict quality standards [28]. 

Therefore, technical training and simple record-keeping systems are needed for small-scale operators, as demonstrated 

by a successful mobile app implementation in Yogyakarta that improved stock rotation accuracy by 40% [29]. 

 

4.2 Challenges in Implementing FEFO 

The implementation of the First Expired, First Out (FEFO) principle faces several significant challenges that 

hinder its effectiveness in the perishable food supply chain. One of the primary issues is the lack of digital expiration 

tracking systems, particularly among farmers and small retailers, who often rely on manual methods that are prone to 

errors. This reliance on outdated practices can lead to increased food waste and inefficiencies in inventory 

management. Additionally, there is insufficient training and education regarding expiration-based inventory 

management, which prevents stakeholders from fully understanding the benefits and best practices associated with 

FEFO. Many small-scale operators are unaware of how to effectively manage their stock based on expiration dates, 

further exacerbating the problem. Furthermore, limited logistics infrastructure contributes to discrepancies between 

expiration dates and delivery sequences, making it difficult to ensure that products are sold in the correct order. 

Addressing these challenges is crucial for enhancing the overall efficiency of the supply chain and minimizing food 

waste, necessitating targeted interventions such as training programs and the development of accessible digital tools 

for better inventory management. 

 

 
Figure 4. Key Challenges in the Implementation of FEFO 

 

Figure 4 above reveals the various key challenges faced in the implementation of the First Expired, First Out 

(FEFO) principle within the perishable food supply chain in Indonesia. The most dominant challenge reported by 

respondents is the lack of documentation (76%), the high percentage aligns with findings from previous figures, which 

indicate that only a small fraction of stakeholders, such as distributors and modern retailers, possess documented 

FEFO systems. Wahyuni & Lestari (2021) highlight that documentation is a fundamental pillar in managing data-

based inventory, and its absence complicates tracking, performance evaluation, and product auditing. Followed by 

low levels of education and training (68%), the lack of training poses a serious challenge, particularly among farmers 

and traditional traders. This is reinforced by [30], who state that only 1 in 10 small agribusiness operators have received 

formal training related to logistics or supply chain management. Ignorance of the FEFO concept leads to inconsistent 

and often incorrect implementation in the field. Unsupportive logistics (64%), Logistical issues, such as delivery 

delays, insufficient cold storage facilities, and poor road infrastructure, hinder optimal FEFO implementation. 
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According to [31], non-standardized logistics often result in perishable products being wasted before they can be 

marketed effectively.  

Implementing FEFO requires a responsive and well-planned logistics system, which is often lacking in rural 

areas. High implementation costs (42%). The adoption of the FEFO system necessitates investment in labeling 

technology, inventory management systems, and human resource training, which are often unaffordable for small-

scale operators. Emphasizes that small and medium enterprises (SMEs) in the food sector tend to view systems like 

FEFO as an additional cost burden rather than a long-term investment [22], [32]. The minimal regulations (35%), 

which mandate or encourage the implementation of time-based inventory management systems, also pose a barrier. 

The absence of national standards related to FEFO allows operators significant freedom in managing their products, 

often without considering food safety risks and distribution efficiency. Suggest the importance of government 

regulations that promote FEFO adoption, especially for high-risk food products [14], [33]. The data indicate that the 

successful implementation of FEFO requires not only technical understanding but also systemic support in the form 

of infrastructure, policies, education, and cross-sector collaboration. Therefore, strengthening documentation systems, 

enhancing human resource training, and improving logistics should be prioritized for intervention by the government, 

private sector, and academic stakeholders. 

 

4.3 Case Study of Companies Successfully Implementing FEFO 

To strengthen the findings of this research, a case study was conducted on five companies that have implemented 

the First Expired, First Out (FEFO) principle in managing their perishable food supply chains. These companies were 

selected based on variations in business scale, distribution sector, and the technological systems they employ. This 

study aims to assess the extent to which FEFO can reduce food waste and enhance inventory management efficiency 

across different types of companies. Below is a summary of the data from the five companies: 

 

Table 1. Impact of FEFO Implementation in Company Case Studies 

Company 

Waste Level 

Before 

FEFO (%) 

Waste 

Reduction 

(%) 

Waste 

After 

FEFO (%) 

Average 

Storage 

Time (Days) 

Systems Used 

PT Fresh Harvest 54% 35% 19% 3.2 
ERP + Barcode 

System 

PT Agro Sehat 47% 28% 19% 4.0 
Independent Digital 

System 

PT Sayur Organik 

Nusantara 
38% 22% 16% 3.5 

Mobile Inventory 

App + Manual Check 

PT Tropis Segar 

Indonesia 
50% 30% 20% 2.8 

Cloud-Based 

Warehouse System 

PT Prima Daging 

Lestari 
42% 26% 16% 3.9 

RFID + IoT 

Temperature 

Monitoring 

 

As shown in Table 1, the significant impact of implementing the First Expired, First Out (FEFO) principle across 

five companies in the perishable food supply chain. PT FreshHarvest achieved the highest waste reduction of 35%, 

decreasing its waste level from 54% to 19%, largely due to its integrated ERP system and barcode tracking, which 

enable precise monitoring of product shelf life. Similarly, PT AgroSehat reported a 28% reduction in waste, 

maintaining a waste level of 19% after adopting a simpler, independent digital system that effectively supports stock 

rotation. The average storage times varied among the companies, with PT Tropis Segar Indonesia having the shortest 

average at 2.8 days, which likely contributes to its lower waste levels. In contrast, PT FreshHarvest, with an average 

storage time of 3.2 days, still managed to achieve significant waste reduction, indicating that effective management 

systems can mitigate risks associated with longer storage times. The variety of technological systems employed, 

ranging from mobile inventory apps to advanced RFID and IoT monitoring, reflects the adaptability of FEFO 

implementation across different operational contexts. Overall, these findings underscore that the successful adoption 

of FEFO can lead to substantial reductions in food waste, highlighting the importance of tailored technological 

solutions and ongoing training for stakeholders in the supply chain to enhance efficiency and sustainability in the 

perishable food sector. 
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5. DISCUSSION 

This study highlights clear disparities in the understanding and application of the First Expired, First Out (FEFO) 

principle among actors in Indonesia’s perishable food supply chain. Distributors and modern retailers show higher 

awareness and adoption due to the use of digital systems such as ERP, barcoding, and automated labeling, while 

farmers and traditional retailers remain dependent on manual methods with limited knowledge. These findings are 

consistent with [34], who underline the role of education and exposure to modern logistics, and [35], [36], [37], [38], 

who emphasize the importance of digital inventory systems. Similarly [23], argue that proper documentation ensures 

traceability, while found that reliance on memory reduces inventory accuracy [39]. Together, these studies confirm 

that technological integration and structured systems are central to effective FEFO implementation. 

At the same time, collaborative approaches and accessible technology are necessary to overcome adoption 

barriers, especially for small-scale operators. Initiatives such as logistics mentoring programs [40] and mobile-based 

inventory applications [32], [41], [42] have shown positive impacts in improving stock rotation and reducing waste. 

These findings align with [43], who stresses the role of training and record-keeping, and [44], [45], who note that 

adequate logistics infrastructure is vital to reducing spoilage. Collectively, these seven studies reinforce the idea that 

FEFO adoption requires not only technical systems but also multi-stakeholder collaboration, capacity building, and 

government support to create a more efficient and sustainable perishable food supply chain in Indonesia. 

The challenges identified in this study reaffirm the complex nature of implementing FEFO in Indonesia’s 

perishable food supply chain. The most pressing issue is the lack of documentation systems, which hampers the ability 

of small-scale operators to track product shelf life and evaluate inventory performance. This finding supports [46], 

[47], [48], who argue that documentation serves as the backbone of data-driven inventory management, enabling 

traceability and compliance with quality standards. The reliance on manual practices among farmers and traditional 

retailers, as also observed by [49], [50], leads to inefficiencies and increases the likelihood of food waste, highlighting 

the urgent need for simple, affordable, and accessible digital solutions tailored for small operators. 

In addition to documentation, insufficient training and weak logistics infrastructure represent major barriers that 

hinder FEFO adoption. The lack of formal education in logistics, noted by [51], explains why many small 

agribusinesses remain unfamiliar with expiration-based stock management, resulting in inconsistent application of 

FEFO in practice. Similarly, poor logistics infrastructure, such as limited cold storage and inadequate transport 

facilities, reflects the observations of [31], who emphasize that non-standardized logistics systems accelerate product 

spoilage and undermine supply chain reliability. These challenges demonstrate that without systemic improvements 

in both human resource capacity and logistics infrastructure, FEFO cannot be effectively implemented across all levels 

of the supply chain. 

Finally, financial constraints and weak regulatory frameworks further complicate FEFO adoption. High 

implementation costs, particularly for SMEs, often deter investment in technologies like labeling systems and ERP 

software, confirming the argument that small businesses tend to perceive FEFO as a cost burden rather than an 

efficiency-enhancing investment [43]. Moreover, the absence of national standards or mandatory regulations on 

expiration-based inventory management, as highlighted by [22], gives operators excessive freedom in managing 

perishable products, frequently at the expense of food safety and efficiency. Therefore, successful FEFO 

implementation requires a holistic approach that integrates affordable technology, targeted training, supportive 

infrastructure, and strong government policies. Cross-sector collaboration between government, private industry, and 

academia becomes essential to build a sustainable and efficient perishable food supply chain. 

The case studies confirm that the adoption of FEFO, supported by digital technologies, can significantly reduce 

food waste and improve inventory management efficiency. Companies such as PT Fresh Harvest and PT Agro Sehat 

achieved reductions of 35% and 28% respectively, demonstrating that both advanced ERP systems and simpler 

independent digital platforms can effectively support FEFO practices. These findings are consistent with [19], who 

emphasize that real-time monitoring technologies such as barcodes and digital platforms enhance traceability and 

accuracy in managing perishable products. Moreover, the shorter average storage time observed in PT Tropis Segar 

Indonesia (2.8 days) highlights the importance of synchronized logistics and rapid product turnover, echoing the 

insights of that efficient logistics infrastructure directly contributes to minimizing spoilage [18]. 

In addition, the variety of technological approaches used—ranging from mobile inventory applications to RFID 

and IoT-based monitoring—demonstrates the adaptability of FEFO across different business scales. This aligns with 

[14], who notes that the effectiveness of FEFO depends not only on the principle itself but also on the integration of 

appropriate technology and training for operators. The improvements observed across these companies reinforce the 

argument that structured documentation and digital support systems are fundamental to achieving sustainable 

inventory practices [13]. Thus, these case studies illustrate that FEFO can be successfully implemented in both large-

scale and smaller enterprises, provided that investments are made in suitable technologies, human resource 
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development, and continuous monitoring to ensure long-term efficiency and competitiveness in the perishable food 

supply chain. 

 

5.1 Opportunities and Recommendations 

The findings indicate that the implementation of the First Expired, First Out (FEFO) principle holds significant 

potential for enhancing the efficiency and safety of the perishable food supply chain in Indonesia. FEFO not only aids 

in reducing food waste caused by expired products but also enhances consumer trust in product quality. However, to 

expand the national adoption of FEFO, a systematic and multi-sectoral approach is required. Several recommendations 

based on these findings are proposed: 

 

a. Training and Technical Assistance for Small Business Operators 

A significant number of farmers and traditional traders exhibit low levels of understanding and implementation 

of FEFO, as evidenced by previous data (with understanding at only 60% and 40%, and implementation at merely 

30% and 25%). This underscores the need for practical training programs that not only explain the FEFO concept but 

also provide real-world application simulations. Research by [14], [15]indicates that enhancing human resource 

capacity is crucial for the adoption of food inventory management technologies, particularly for SMEs and the 

informal sector. Therefore, training programs should be coupled with ongoing mentorship to facilitate gradual 

behavioral change. 

 

b. Incentives for Distributors and Retailers Adopting Digital Record-Keeping System 

The adoption of digital expiration tracking technology remains limited to modern distributors and retailers (70% 

and 65%, respectively). The government could offer incentives such as tax reductions, software subsidies, or access 

to low-interest loans for businesses implementing these systems. According to [16], [17]Fiscal support has proven 

effective in accelerating technology adoption in the food supply chain across several Southeast Asian countries. 

Additionally, the use of mobile applications for shelf-life tracking could serve as a practical and affordable solution 

for small and medium-sized retailers. 

 

c. Public-Private Collaboration for Strengthening Logistics Infrastructure 

Logistics presents a significant challenge, with 64% of respondents indicating that existing infrastructure does 

not effectively support FEFO implementation. This includes the need for cold storage facilities, scheduled distribution 

systems, and automated labeling. Collaboration among local governments, business associations, and logistics 

providers should focus on developing standardized "fresh food logistics centers" in key producing regions for 

perishable commodities. A study by also emphasizes that government intervention in developing cold chain systems 

and digital traceability is a key lever for enhancing efficiency in the food supply chain [18], [20]. 
 

6. CONCLUSION 

Based on the findings of this study, it can be concluded that the implementation of the First Expired, First Out 

(FEFO) principle within the perishable food supply chain in Indonesia still faces significant challenges, particularly 

in the upstream sector and among small-scale operators. While modern distributors and retailers demonstrate a 

relatively high level of understanding and implementation of FEFO, farmers and traditional retailers lag in terms of 

knowledge, application, and documentation of systems. These findings indicate a disparity in access to information, 

training, and technology that support shelf-life-based inventory management systems. The primary barriers to FEFO 

implementation include a lack of documentation, low levels of education and training, inadequate logistics, high 

implementation costs, and minimal regulations that promote these practices. Nevertheless, there is substantial potential 

to encourage broader adoption of FEFO through targeted technical training programs for small business operators, 

incentives for distributors and retailers who adopt digital record-keeping systems, and strengthened collaboration 

between the public and private sectors in developing logistics infrastructure. If these challenges can be addressed 

systematically and progressively, the implementation of FEFO has the potential to significantly enhance logistics 

efficiency, reduce food waste, and ensure the quality and safety of food products available to the public. Therefore, 

the successful implementation of FEFO requires a cross-sectoral approach and comprehensive policy support to create 

a more sustainable and competitive food supply chain in the future. 

 



11th LIS International Conference                                                     ISSN: 2985-4393 

332 

 

https://liga-ilmu.org/ 

ACKNOWLEDGMENTS 

With deep gratitude, we would like to express our sincere thanks to all parties who have contributed to the execution 

of this research. We extend our appreciation to the informants from the farming, distribution, retail, and consumer 

sectors who generously provided their time and valuable insights regarding the implementation of the First Expired, 

First Out (FEFO) principle in the field. We also acknowledge PT Fresh Harvest, PT Agro Sehat, PT Sayur Organik 

Nusantara, PT Tropis Segar Indonesia, and PT Prima Daging Lestari for their involvement in the case studies, which 

greatly enriched our analysis. Additionally, we would like to express our appreciation to Universitas Muslim Indonesia 

and Universitas Ibnu Sina for their support in terms of facilities and academic resources that made this research 

possible. We hope that the findings of this study will contribute to the development of a more efficient and sustainable 

food supply chain system in Indonesia. 

 

REFERENCES 

[1] R. Al Aziz, Md. H. Arman, C. L. Karmaker, S. M. Morshed, A. B. M. M. Bari, and A. R. Md. T. Islam, 

“Exploring the challenges to cope with ripple effects in the perishable food supply chain considering recent 

disruptions: Implications for urban supply chain resilience,” Journal of Open Innovation: Technology, Market, 

and Complexity, vol. 11, no. 1, p. 100449, Mar. 2025, doi: 10.1016/j.joitmc.2024.100449. 

[2] M. Haji, L. Kerbache, M. Muhammad, and T. Al-Ansari, “Roles of Technology in Improving Perishable Food 

Supply Chains,” Logistics, vol. 4, no. 4, p. 33, Dec. 2020, doi: 10.3390/logistics4040033. 

[3] G. P. Agnusdei, B. Coluccia, A. M. Pacifico, and P. P. Miglietta, “Towards circular economy in the agrifood 

sector: Water footprint assessment of food loss in the Italian fruit and vegetable supply chains,” Ecol Indic, 

vol. 137, p. 108781, Apr. 2022, doi: 10.1016/j.ecolind.2022.108781. 

[4] M. Cammarata, G. Timpanaro, and A. Scuderi, “Assessing Sustainability of Organic Livestock Farming in 

Sicily: A Case Study Using the FAO SAFA Framework,” Agriculture, vol. 11, no. 3, p. 274, Mar. 2021, doi: 

10.3390/agriculture11030274. 

[5] A. S. Putra, G. Tong, and D. O. Pribadi, “Food Security Challenges in Rapidly Urbanizing Developing 

Countries: Insight from Indonesia,” Sustainability, vol. 12, no. 22, p. 9550, Nov. 2020, doi: 

10.3390/su12229550. 

[6] H. W. Akram, S. Akhtar, A. Ahmad, I. Anwar, and M. A. B. A. Sulaiman, “Developing a Conceptual 

Framework Model for Effective Perishable Food Cold-Supply-Chain Management Based on Structured 

Literature Review,” Sustainability, vol. 15, no. 6, p. 4907, Mar. 2023, doi: 10.3390/su15064907. 

[7] Sri Wulandari Samsul, Harlinda L, and Sugiarti, “Design and Implementation of Health Supplies Inventory 

Monitoring System Using First Expired First Out Method,” Indonesian Journal of Data and Science, vol. 4, 

no. 2, pp. 113–123, Jul. 2023, doi: 10.56705/ijodas.v4i2.72. 

[8] C. B. Herron et al., “Building ‘First Expire, First Out’ models to predict food losses at retail due to cold chain 

disruption in the last mile,” Front Sustain Food Syst, vol. 6, Oct. 2022, doi: 10.3389/fsufs.2022.1018807. 

[9] B. Bilska, M. Tomaszewska, and D. Kołożyn-Krajewska, “Managing the Risk of Food Waste in Foodservice 

Establishments,” Sustainability, vol. 12, no. 5, p. 2050, Mar. 2020, doi: 10.3390/su12052050. 

[10] S.-E. Moussavi, E. Sahin, and F. Riane, “A discrete event simulation model assessing the impact of using new 

packaging in an agri-food supply chain,” International Journal of Systems Science: Operations & Logistics, 

vol. 11, no. 1, Dec. 2024, doi: 10.1080/23302674.2024.2305816. 

[11] V. P. K. Sundram, P. Chhetri, and A. S. Bahrin, “The Consequences of Information Technology, Information 

Sharing and Supply Chain Integration, towards Supply Chain Performance and Firm Performance,” Journal 

of International Logistics and Trade, vol. 18, no. 1, pp. 15–31, Mar. 2020, doi: 10.24006/jilt.2020.18.1.015. 

[12] A. Ngoma and B. G. Mwanza, “Evaluating the Effectiveness of Inventory Management Systems in Local 

Government,” African Journal of Management and Business Research, vol. 18, no. 1, pp. 167–180, Feb. 2025, 

doi: 10.62154/ajmbr.2025.018.010574. 

[13] P. Espinoza-Camino, I. Macassi-Jaurequi, C. Raymundo-Ibañez, and F. Dominguez, “Warehouse 

management model using FEFO, 5s, and chaotic storage to improve product loading times in small- and 

medium-sized non-metallic mining companies,” IOP Conf Ser Mater Sci Eng, vol. 796, no. 1, p. 012012, Mar. 

2020, doi: 10.1088/1757-899X/796/1/012012. 

[14] A. Najlae, A. Sedqui, and A. Lyhyaoui, “A Product Driven System to Facilitate FEFO Application in 

Warehouses,” Procedia Comput Sci, vol. 191, pp. 451–456, 2021, doi: 10.1016/j.procs.2021.07.056. 



11th LIS International Conference                                                     ISSN: 2985-4393 

333 

 

https://liga-ilmu.org/ 

[15] S. Davoudi, P. Stasinopoulos, and N. Shiwakoti, “Two Decades of Advancements in Cold Supply Chain 

Logistics for Reducing Food Waste: A Review with Focus on the Meat Industry,” Sustainability, vol. 16, no. 

16, p. 6986, Aug. 2024, doi: 10.3390/su16166986. 

[16] M. Khan, A. N. Alshahrani, and J. Jacquemod, “Digital Platforms and Supply Chain Traceability for Robust 

Information and Effective Inventory Management: The Mediating Role of Transparency,” Logistics, vol. 7, 

no. 2, p. 25, Apr. 2023, doi: 10.3390/logistics7020025. 

[17] M. Al-Talib, W. Al-Saad, A. Alzoubi, and A. I. Anosike, “A systematic review of the literature on the use of 

information technologies in supply chain management,” International Journal of Industrial Engineering and 

Operations Management, vol. 7, no. 3, pp. 247–268, Jul. 2025, doi: 10.1108/IJIEOM-09-2023-0073. 

[18] Daniel Ajiga, Patrick Azuka Okeleke, Samuel Olaoluwa Folorunsho, and Chinedu Ezeigweneme, “The role 

of software automation in improving industrial operations and efficiency,” International Journal of 

Engineering Research Updates, vol. 7, no. 1, pp. 022–035, Aug. 2024, doi: 10.53430/ijeru.2024.7.1.0031. 

[19] A. G. J. Tacon, “Contribution of Fish and Seafood to Global Food and Feed Supply: An Analysis of the FAO 

Food Balance Sheet for 2019,” Reviews in Fisheries Science & Aquaculture, vol. 31, no. 2, pp. 274–283, Apr. 

2023, doi: 10.1080/23308249.2022.2124364. 

[20] O. M. Owojori and C. Okoro, “The Private Sector Role as a Key Supporting Stakeholder towards Circular 

Economy in the Built Environment: A Scientometric and Content Analysis,” Buildings, vol. 12, no. 5, p. 695, 

May 2022, doi: 10.3390/buildings12050695. 

[21] A. Ali, Y. Tan, S. Yang, C. Xia, and W. Long, “Optimizing Farmers’ and Intermediaries’ Practices as 

Determinants of Food Waste Reduction Across the Supply Chain,” Foods, vol. 14, no. 13, p. 2351, Jul. 2025, 

doi: 10.3390/foods14132351. 

[22] G. I. Mendoza-Villajuan, C. M. Hidalgo-Vargas, and J. C. Quiroz-Flores, “Improving Inventory Management 

in Peruvian Supermarkets through the Implementation of FEFO, SARIMA, and EOQ Tools to Reduce Non-

Conforming Product Index,” in Proceedings of the International Conference on Industrial Engineering and 

Operations Management, Michigan, USA: IEOM Society International, Apr. 2024. doi: 

10.46254/AF05.20240215. 

[23] R. R. Panigrahi, A. K. Shrivastava, and S. S. Nudurupati, “Impact of inventory management on SME 

performance: a systematic review,” International Journal of Productivity and Performance Management, vol. 

73, no. 9, pp. 2901–2925, Nov. 2024, doi: 10.1108/IJPPM-08-2023-0428. 

[24] E. Boom-Cárcamo and R. Peñabaena-Niebles, “Analysis of the Development of Industrial Symbiosis in 

Emerging and Frontier Market Countries: Barriers and Drivers,” Sustainability, vol. 14, no. 7, p. 4223, Apr. 

2022, doi: 10.3390/su14074223. 

[25] S. Bhalla, E. Alfnes, and H.-H. Hvolby, “Tools and practices for tactical delivery date setting in engineer-to-

order environments: a systematic literature review,” Int J Prod Res, vol. 61, no. 7, pp. 2339–2371, Apr. 2023, 

doi: 10.1080/00207543.2022.2057256. 

[26] R. Takkar, K. Birman, and H. O. Gao, “Enhancing Transparency in Buyer-Driven Commodity Chains for 

Complex Products: Extending a Blockchain-Based Traceability Framework Towards the Circular Economy,” 

Applied Sciences, vol. 15, no. 15, p. 8226, Jul. 2025, doi: 10.3390/app15158226. 

[27] A. Al Maruf, “A Systematic Review Of Erp-Integrated Decision Support Systems For Financial And 

Operational Optimization In Global Retails Business,” American Journal of Interdisciplinary Studies, vol. 06, 

no. 01, pp. 236–262, Apr. 2025, doi: 10.63125/qgbrmf24. 

[28] T. Bosona and G. Gebresenbet, “The Role of Blockchain Technology in Promoting Traceability Systems in 

Agri-Food Production and Supply Chains,” Sensors, vol. 23, no. 11, p. 5342, Jun. 2023, doi: 

10.3390/s23115342. 

[29] K. Sharma, C. Sharma, S. Sharma, and E. Asenso, “Broadening the Research Pathways in Smart Agriculture: 

Predictive Analysis Using Semiautomatic Information Modeling,” J Sens, vol. 2022, pp. 1–19, Oct. 2022, doi: 

10.1155/2022/5442865. 

[30] D. H. S. Keefe, H. Jang, and J.-M. Sur, “Digitalization for agricultural supply chains resilience: Perspectives 

from Indonesia as an ASEAN member,” The Asian Journal of Shipping and Logistics, vol. 40, no. 4, pp. 180–

186, Dec. 2024, doi: 10.1016/j.ajsl.2024.09.001. 

[31] R. Gupta and R. Shankar, “Managing food security using blockchain-enabled traceability system,” 

Benchmarking: An International Journal, vol. 31, no. 1, pp. 53–74, Jan. 2024, doi: 10.1108/BIJ-01-2022-

0029. 

[32] M. Sarabdeen, S. Ismail, P. A. Mohd Hidzir, H. Alofaysan, and S. Rahmat, “The Role of Social Financing in 

Promoting Social Equity and Shared Value: A Cross-Sectional Study of Small and Medium Enterprises in 

Malaysia and Saudi Arabia,” Sustainability, vol. 17, no. 5, p. 1889, Feb. 2025, doi: 10.3390/su17051889. 



11th LIS International Conference                                                     ISSN: 2985-4393 

334 

 

https://liga-ilmu.org/ 

[33] S. M. Nordin, N. I. Mokhtar, U. Priyadi, T. Tarjo, W. F. Wan Ahmad, and A. R. Ahmad Rizal, 

“Communicating Sustainable Brand Equity in a High Carbon Footprint and High-Risk Sector: Comparing 

Malaysia and Indonesia Oil and Gas Industry,” Sustainability, vol. 15, no. 10, p. 7738, May 2023, doi: 

10.3390/su15107738. 

[34] H. W. Akram, S. Akhtar, A. Ahmad, I. Anwar, and M. A. B. A. Sulaiman, “Developing a Conceptual 

Framework Model for Effective Perishable Food Cold-Supply-Chain Management Based on Structured 

Literature Review,” Sustainability, vol. 15, no. 6, p. 4907, Mar. 2023, doi: 10.3390/su15064907. 

[35] A. A. A. Ali, A. A. S. Fayad, A. Alomair, and A. S. Al Naim, “The Role of Digital Supply Chain on Inventory 

Management Effectiveness within Engineering Companies in Jordan,” Sustainability, vol. 16, no. 18, p. 8031, 

Sep. 2024, doi: 10.3390/su16188031. 

[36] M. V. Putri, W. Nugraha, and K. N. Safitri, “Assessing High-Risk Manual Handling Activities for 

Musculoskeletal Disorders (MSDs) in PT DNL Warehouse Using Rapid Entire Body Assessment (REBA) 

and Manual Handling Assessment Chart (MAC) Tools,” JURNAL TEKNIK INDUSTRI, vol. 14, no. 3, pp. 

171–184, Dec. 2024, doi: 10.25105/jti.v14i3.19987. 

[37] J. Kulsaputro, A. Fole, K. N. Safitri, and N. Aini, “The Role of Resilient Supply Chains in Enhancing 

Competitiveness and Performance of SMEs: A Case Study in the SMI Sector,” Jurnal Serambi Engineering, 

vol. 10, no. 2, pp. 13205–13211, 2025, Accessed: Apr. 04, 2025. [Online]. Available: 

https://jse.serambimekkah.id/index.php/jse/article/view/865 

[38] W. Astutik, A. Fole, K. N. Safitri, and J. Kulsaputro, “Enhancing Distribution Logistics Services through the 

Optimization of Ergonomic Concepts: A Case Study Approach,” Jurnal Serambi Engineering, vol. 10, no. 2, 

pp. 13275–13281, 2025, Accessed: Jun. 27, 2025. [Online]. Available: 

https://jse.serambimekkah.id/index.php/jse/article/view/875 

[39] J. Sinaga, E. Anggraeni, and A. S. Slamet, “The Effect Of Supply Chain Management Practices And 

Information And Communication Technology On Competitive Advantage And Firm Performance (Case 

Study: Smes Of Processed Food In Jakarta),” Indonesian Journal of Business and Entrepreneurship, Jan. 

2021, doi: 10.17358/ijbe.7.1.91. 

[40] O. Meqdadi, T. E. Johnsen, R. E. Johnsen, and A. Salmi, “Monitoring and mentoring strategies for diffusing 

sustainability in supply networks,” Supply Chain Management: An International Journal, vol. 25, no. 6, pp. 

729–746, Aug. 2020, doi: 10.1108/SCM-08-2019-0288. 

[41] E. Kusrini, K. N. Safitri, and A. Fole, “Design key performance indicator for distribution sustainable supply 

chain management,” in 2020 International Conference on Decision Aid Sciences and Application (DASA), 

IEEE, 2020, pp. 738–744. doi: 10.1109/DASA51403.2020.9317289. 

[42] E. Kusrini, K. N. Safitri, and A. Fole, “Mitigasi Resiko di Distribusi Sustainable Supply Chain Management 

Menggunakan Metode House Of Risk (HOR),” Integrasi: Jurnal Ilmiah Teknik Industri, vol. 7, no. 1, pp. 14–

23, 2022, doi: 10.32502/js.v7i1.4348. 

[43] F. Eggers, “Masters of disasters? Challenges and opportunities for SMEs in times of crisis,” J Bus Res, vol. 

116, pp. 199–208, Aug. 2020, doi: 10.1016/j.jbusres.2020.05.025. 

[44] A. Almasri, M. Ying, R. Aljaber, and J. P. Namahoro, “Evaluating Conflict Management Strategies and 

Supply Chain Performance: A Systematic Literature Review Within Jordan’s Food Manufacturing Sector,” 

World, vol. 6, no. 2, p. 86, Jun. 2025, doi: 10.3390/world6020086. 

[45] A. Fole and K. N. Safitri, “Transforming Small-Scale Garment Production: Lean Manufacturing and VSM 

Strategies for Enhanced Productivity in Makassar’s MSMEs,” Journal of Industrial System Engineering and 

Management, vol. 4, no. 1, pp. 1–11, 2025, doi: 10.56882/jisem.v4i1.41. 

[46] O. Hansen, H. Friedrich, and S. Transchel, “An inventory management approximation for estimating 

aggregated regional food stock levels,” Int J Prod Res, vol. 58, no. 19, pp. 5769–5785, Oct. 2020, doi: 

10.1080/00207543.2019.1657248. 

[47] A. Fole, N. I. Safutra, R. Febriani, and K. N. Safitri, “Enhancing Human Resource Performance: An 

Evaluation Study Using the Human Resource Scorecard Method at PT. WNI,” Jurnal Sistem Teknik Industri, 

vol. 27, no. 2, pp. 66–75, 2025, doi: 10.32734/jsti.v27i2.18201. 

[48] K. N. Safitri, A. Fole, N. Aini, and P. P. S. Negara, “Strategies for Enhancing Supply Chain Efficiency in the 

Agricultural Sector Through the Implementation of the SCOR Racetrack Method,” Agroindustrial Technology 

Journal, vol. 9, no. 1, pp. 90–100, 2025, doi: 10.21111/atj.v9i1.14299. 

[49] E. Purwanto, H. Santoso, I. Jelsma, A. Widayati, H. Y. S. H. Nugroho, and M. van Noordwijk, “Agroforestry 

as Policy Option for Forest-Zone Oil Palm Production in Indonesia,” Land (Basel), vol. 9, no. 12, p. 531, Dec. 

2020, doi: 10.3390/land9120531. 



11th LIS International Conference                                                     ISSN: 2985-4393 

335 

 

https://liga-ilmu.org/ 

[50] A. Fole and K. N. Safitri, “Application Of Statistical Quality Control (SQC) To Enhance Product Quality In 

The Printing Industry Of Makassar,” Jurnal Ilmiah Sain dan Teknologi, vol. 3, no. 4, pp. 656–669, 2025, 

Accessed: Jun. 27, 2025. [Online]. Available: 

https://jurnal.researchideas.org/index.php/scientica/article/view/827 

[51] E. Degli Innocenti and P. Oosterveer, “Opportunities and bottlenecks for upstream learning within RSPO 

certified palm oil value chains: A comparative analysis between Indonesia and Thailand,” J Rural Stud, vol. 

78, pp. 426–437, Aug. 2020, doi: 10.1016/j.jrurstud.2020.07.004. 

  

 

 


