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	Abstract: This study presents a concept for an educational game aimed at enhancing understanding of the rice supply chain in Semarang City. The game immerses players in the complexities of the supply chain, from rice cultivation to consumer delivery, highlighting the roles of various stakeholders and the impact of government interventions. It addresses inefficiencies caused by multiple intermediaries and emphasizes the role of Farmer-Owned Enterprises (BUMP) in mitigating these issues. Research indicates that integrating BUMP into the supply chain can reduce logistics costs by 20% and lower consumer rice prices by 11.28%, fostering a more efficient and sustainable distribution system. By incorporating real-world examples of supply chain optimization, the game provides students with hands-on experience in analyzing market dynamics, resource allocation, and technological advancements in agribusiness. This approach not only deepens engagement with complex economic structures but also prepares students for careers in logistics, policy-making, and sustainable enterprise development.
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Introduction 
The study of supply chains, particularly in agricultural contexts, offers valuable educational opportunities for students across various disciplines. Semarang City’s reliance on external rice supplies presents an insightful case for understanding economic dependencies, logistics, and sustainability. This article adapts supply chain optimization findings for educational purposes, illustrating how real-world business models, such as the Farmer-Owned Enterprise (BUMP), can be integrated into curricula to teach students about market efficiencies, economic resilience, and sustainable food systems.

Rice is the staple food for nearly all Indonesians, including the residents of Semarang City. However, since Semarang is not a major rice-producing region, it depends heavily on supplies from agricultural areas in Central Java, such as Demak, Kebumen, Kendal, Blora, Grobogan, Rembang, Cilacap, Sukoharjo, Jepara, and Temanggung. Compared to these regions, Semarang’s rice production is relatively low, reaching only 8.74 thousand tons in 2022—a 25.07% decline from the previous year (BPS, 2022). This figure is significantly lower than that of neighboring districts like Demak, which produced 355,303 tons in the same period (BPS, 2022).
The dependence of urban areas on external food sources is a common global phenomenon, observed in cities across various countries (Badami & Ramankutty, 2015; Crush et al., 2020; Langemeyer et al., 2021). Urban centers typically rely on complex and extended supply chains (Khan et al., 2022) that transport food from rural regions or even international sources to ensure a steady supply. This reliance stems from several factors, including the limited availability of arable land within cities, the prioritization of land use for housing and infrastructure, and the economic challenges associated with large-scale food production in urban environments (Wang, 2022). Consequently, urban food systems remain highly dependent on external sources, making them vulnerable to disruptions caused by market fluctuations, climate variability, and geopolitical instability. 

Semarang City’s food system is deeply interconnected with distant agricultural regions, relying on extensive networks to secure rice supplies. These networks facilitate the flow of food, capital, knowledge, and information (Liu et al., 2013; Seto & Ramankutty, 2016). Rice, as a staple food, requires a well-coordinated supply chain to meet urban demand. The rice supply chain for Semarang involves multiple stages: production in surrounding agricultural areas, distribution through wholesalers, and sales in both traditional and modern markets within the city. Large traders typically manage this distribution process, sourcing rice from these agricultural regions and transporting it to Semarang’s markets. This lengthy supply chain contributes to higher rice prices and supply instability. Therefore, innovations are needed to streamline Semarang’s rice supply chain and improve its efficiency.

This study introduces an innovative educational game concept that leverages the complexities of Semarang City's rice supply chain, offering a novel approach distinct from traditional research. While previous studies have focused on individual company performance (Itang et al., 2022; Nattassha et al., 2020; Thorlakson et al., 2018) or broader industry trends within Indonesia’s agricultural sector (Dania et al., 2022; Guritno, 2018; Yadav et al., 2022), this research uniquely blends theoretical insights with practical applications. By immersing players in the intricacies of the supply chain—from rice cultivation to consumer delivery—the game enhances understanding of stakeholder roles and the effects of government interventions while addressing inefficiencies caused by multiple intermediaries. Additionally, it underscores the crucial role of Farmer-Owned Enterprises (BUMP) in overcoming these challenges, providing an engaging and interactive educational tool. This approach not only enriches academic discourse but also equips students with critical insights into logistics, economic resilience, and sustainable practices.
Supply Chain Resilience and Risk Management in Urban Areas

Resilience in supply chain management refers to the system's capacity to adapt and recover from unforeseen disruptions, such as natural disasters or global pandemics, by either preventing their impacts or mitigating their effects (Büyüközkan et al., 2022). This concept is interpreted differently across various disciplines, each offering distinct applications. In the context of supply chains, resilience signifies the ability to effectively respond to disruptions, including crises such as pandemics and natural disasters (Katsaliaki et al., 2022; Scholten et al., 2020). One key strategy for enhancing resilience is supply chain shortening, which minimizes the number of intermediaries and, in turn, reduces exposure to risks associated with distant or unreliable suppliers. Furthermore, resilient supply chains tend to be more agile, allowing them to swiftly adapt to demand fluctuations and unexpected disruptions (Sheffi, 2015).
Resilience can be categorized into three essential capabilities: robustness, redundancy, and flexibility (Mackay et al., 2020). These characteristics enable supply chains to maintain operations despite disruptions and facilitate rapid recovery from adverse events. A primary method for improving supply chain resilience is through shortening supply chains (Gunasekaran et al., 2015). By reducing the number of intermediaries (Grant & Startz, 2022; Renkema & Hilletofth, 2022), eliminating geographically distant suppliers, and minimizing transportation stages (Chopra & Sodhi, 2014), companies can decrease exposure to risks associated with long, complex supply networks (Maryniak & Kliber, 2023). A more direct connection between producers and consumers enhances traceability, improves quality control, and enables quicker responses to supply chain disruptions.

In the food sector, local sourcing and regional aggregation through food hubs play a crucial role in sustaining supply continuity during challenges such as shortages or logistical disruptions (Winarno et al., 2020). Additionally, localized food supply chains offer economic and environmental advantages, including reduced transportation costs and a lower carbon footprint (Paciarotti & Torregiani, 2021). This approach not only supports sustainability but also mitigates risks related to geopolitical instability and fluctuating fuel prices, further strengthening overall supply chain resilience.
Gamification in Supply Chain Resilience and Risk Management

Serious games have increasingly been utilized as educational tools to simulate complex systems, including supply chains, to enhance learning outcomes and decision-making skills (De la Torre et al., 2021). In the context of supply chain resilience and risk management, games provide an interactive environment where players can experiment with different strategies to mitigate disruptions and optimize logistics (Salvini et al., 2022).These games enable learners to understand the interplay between supply chain components, risk factors, and resilience strategies in a controlled setting that mimics real-world challenges.

Gamification is an effective pedagogical tool (Luo, 2022). In the context of supply chain management case, it helps players grasp the dynamic nature of supply chain risks, such as those caused by natural disasters, pandemics, and geopolitical tensions. In particular, supply chain simulation games help players develop decision-making skills by introducing them to real-world constraints, such as inventory shortages, transportation disruptions, and supplier failures (Zaefarian et al., 2024). By engaging in role-playing scenarios, participants can experience how supply chain resilience strategies, including redundancy, flexibility, and (Zaefarian et al., 2024), play a crucial role in maintaining operational stability.

One example of such a simulation is the "Beer Distribution Game," originally developed at MIT, which demonstrates how minor changes in demand can cause significant fluctuations in the supply chain, known as the bullwhip effect (Kandanaarachchi & Perera, 2021).  More recently, digital supply chain simulation games have been designed to incorporate risk management principles, allowing players to explore the impact of disruptions and test strategies to enhance resilience (Brauner & Ziefle, 2022).
Shortening Supply Chains through Games

As research suggests, shortening supply chains can enhance resilience by minimizing dependencies on distant suppliers and reducing the risks associated with extended logistics networks (Maryniak & Kliber, 2023b). Educational games that incorporate supply chain shortening strategies, such as local sourcing and decentralized distribution, can help players understand the benefits of reducing intermediaries (Agi et al., 2021). These games provide hands-on experience with concepts like just-in-time inventory, regional food hubs, and direct producer-to-consumer networks. A notable example is the "Disaster Response Supply Chain Games" allow players to test response strategies during crises, helping them understand the importance of agile and adaptable supply chains (Klein et al., 2022).
Urban food supply chains are particularly vulnerable to external shocks due to their reliance on external food sources and complex distribution networks (Davis et al., 2021). Educational games designed to simulate urban supply chains enable players to experiment with policies that enhance food security and sustainability, such as local food sourcing and urban farming initiatives. For instance, "City Logistics Simulation Games" focus on the optimization of urban supply chains, where players must manage transportation efficiency while minimizing environmental impact (de Souza et al., 2018). By exploring the advantages of reducing intermediaries and shortening supply chains, players can identify strategies that enhance supply chain resilience, reduce costs, and ensure food security.
Research Method 
This study employs a qualitative research approach, guided by Miles, Huberman and Saldana's interactive model of data analysis (Miles et al., 2018) to integrate case study analysis and educational game development to explore the rice supply chain in Semarang City. The research is designed to analyze the inefficiencies in the current rice supply chain and develop an educational game concept that simulates real-world supply chain dynamics. The objective is to enhance students' understanding of economic dependencies, logistics, and sustainability through an interactive learning experience. This research is limited to the development of the game concept and does not extend to the testing or pilot project phase.
Data Collection Methods

The study utilizes both primary and secondary data sources to comprehensively analyze the rice supply chain in Semarang. Primary data collection involves conducting semi-structured interviews with key stakeholders, including farmers originated from Semarang City (3 persons), the manager of BUMP, the representative of suppliers for each subdistrict (16 persons), and the representative of consumers (10 persons). These interviews will explore the participants' lived experiences, operational challenges, and perceptions of the benefits and obstacles associated with BUMP Lumpang Semar Sejahtera initiatives. Additionally, case studies of successful farmer-owned enterprises from similar agricultural regions will be analysed to identify transferable best practices and strategies. Additionally, field visits will be conducted to agricultural areas that supply rice to Semarang, such as Demak, Kebumen, and Kendal, allowing for direct observation of the production processes and logistical operations involved in the supply chain. This multifaceted approach ensures a thorough understanding of the complexities and dynamics at play in the local rice market.
Game Development Process

The research incorporates game-based learning principles to create an educational simulation reflecting the complexities of Semarang’s rice supply chain. The game development process consists of the following phases:

1. Conceptualization: Defining the learning objectives and key supply chain challenges to be incorporated.

2. Design & Prototyping: Developing game mechanics, rules, and scenarios based on real-world supply chain structures.

3. Data Analysis Methods

The study employs qualitative data analysis techniques, including:

a) Thematic Analysis: Identifying recurring themes and patterns from interviews, FGDs, and observations to understand supply chain challenges.

b) Comparative Analysis: Evaluating the efficiency of traditional supply chain models versus shorter, optimized supply chains within the game.

Result and Discussion 
The Rice Supply Chain in Semarang City 

The rice supply chain in Semarang City involves several stages, starting from production in surrounding areas, distribution through major traders, and sales in both traditional and modern markets. In terms of distribution, major traders typically source rice from these areas and distribute it to various markets across Semarang City. 

One significant innovation in this supply chain is the presence of Farmer-Owned Enterprises (BUMP) such as PT Lumpang Semar Sejahtera, which play a crucial role in stabilizing rice prices and availability in the city. This BUMP also serves as a reference for other regions in efforts to control inflation by stabilizing food supplies. PT Lumpang Semar Sejahtera helps maintain rice price stability in Semarang, an essential concern as rice is a staple commodity for the urban population. Table 1 below provides data on rice supplies at PT Lumpang Semar Sejahtera in 2024.
Table 1. Rice Supplies Distributors at BUMP PT Lumpang Semar Sejahtera
	No.
	Partners/Distributors
	Rice Supplies/Year

	
	
	Kg
	%

	1
	The Member of BUMP PT. Lumpang Semar Sejahtera
	30,525
	14.55

	2
	UD. Sumber Rizky (Demak Regency)
	64,250
	30.63

	3
	BUMP PT. Kebumen Maju Makmur (Kebumen Regency)
	8,200
	3.91

	4
	Gapoktan Karya Tani (Kendal Regency)
	16,625
	7.93

	5
	Gapoktan Randublatung (Blora Regency)
	3,970
	1.89

	6
	Gapoktan di Purwodadi (Grobogan Regency)
	15,000
	7.15

	7
	Gapoktan Karya Manunggal (Rembang Regency)
	16,000
	7.63

	8
	BUMP PT. Wijaya Kusuma Pangan Mandiri (Cilacap Regency)
	18,000
	8.58

	9
	BUMP PT. Sukoharjo Makmur Pangan Nusantara (Sukoharjo Regency)
	10,000
	4.77

	10
	BUMP PT. Kalingga Makmur Sejahtera (Jepara Regency)
	26,000
	12.39

	11
	KTNA di Temanggung (Temanggung Regency)
	1,200
	0.57

	
	Total Supplies
	209,770
	100.00


Source: Primary Data from BUMP PT Lumpang Semar Sejahtera (2024)

Table 1 illustrates the relatively low share of rice production within Semarang City compared to the total rice supply available in the city.
The rice supply chain in Semarang City comprises several key stages involving various actors and complex distribution mechanisms. Based on research findings and available data, the stages of the rice supply chain in Semarang City are as follows:

a. Rice Production

The rice distributed in Semarang City largely originates from surrounding areas such as Demak, Kebumen, Kendal, Blora, Grobogan, Rembang, Cilacap, Sukoharjo, Jepara, and Temanggung. These regions have extensive agricultural land and serve as the primary sources of rice supply to Semarang. Farmers in these areas cultivate rice and act as the main producers.

b. Processing (Rice Milling)

After harvest, rice is transported to milling facilities to be processed into consumable rice. This milling process is carried out by local entrepreneurs and includes various scales, ranging from small to large operations. This step ensures that the harvested rice is transformed into ready-to-consume rice.

c. Rice Distribution

After the milling process, rice is distributed by wholesalers and distributor agents who typically source rice from various regions in Central Java. This distribution often involves land transportation using trucks, with wholesalers in Semarang playing a key role in delivering rice to local markets and retailers. Rice distribution in Semarang City can be categorized into two channels: (1) Through BUMP PT Lumpang Semar Sejahtera, as the government’s official agent; and (2) Outside of BUMP, involving independent distributors.

d. Market Sales

Rice is sold in various traditional markets across Semarang City, as well as in modern retail outlets like supermarkets. Small-scale traders purchase rice in bulk from distributors and resell it in smaller quantities to end consumers. Field data collected by the research team reveals that the districts of Gunungpati and Mijen have the highest concentration of rice sellers in Semarang City, with a total of 11 traceable rice-selling agents. For instance, in Gunungpati District, the monthly rice supply reaches 102 tons, with 83.5 tons sold and 18.5 tons stored in warehouses each month. Most rice suppliers in this area are unidentified sales agents, with the remainder coming from Suruh (Solo) and Demak. These two districts, Gunungpati and Mijen, are considered the city’s largest rice distribution centres. This is largely due to their abundant local rice production, supported by the presence of extensive paddy fields, which ensures an adequate supply of rice. On the other hand, districts such as Candisari, Gayamsari, Central Semarang, and North Semarang have the smallest number of large-scale rice sellers, with only three sellers each. In Candisari District, the monthly supply and sales are limited to 750 kilograms, while Gayamsari supplies 900 kilograms per month, and North Semarang supplies only 72 kilograms. Central Semarang, however, stands out slightly, with a total monthly supply of 4.125 tons. Most of this supply is sold each month, leaving no stock in warehouses by the end of the period.

e. End Consumers

Rice consumers in Semarang City consist of households and culinary businesses. They purchase rice from traditional or modern markets for daily needs. Consumer rice purchases are influenced by factors such as product quality, premium rice prices, substitute rice prices, household income, family size, and promotional activities (Choerunnisa et al., 2024).

f. Role of the Government

The government, through Bulog and other related institutions, plays a role in maintaining the stability of rice supply and prices, particularly through market operations and stock control policies. BUMP PT Lumpang Semar Sejahtera is one of the inflation control mechanisms in Semarang City, as it can provide rice supply at a lower price. In addition, there are other programs such as the Cheap Market for Food Commodities (Pasar Pangan Rakyat Murah dan Aman-Pak Rahman) and the Safe Food Kiosks Available for Our Citizens (Kios Pangan Aman Tersedia Untuk Warga Kita-Pandawa Kita), established by the Semarang City Government to control the prices of basic goods, including rice.

Based on the description, there are two rice supply chain models in Semarang City: (1) the rice supply chain without BUMP intervention, illustrated in Figure 2. 
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Figure 2. The Pattern in the Rice Supply Chain in Semarang City without 
BUMP Intervention
The distribution pattern highlights significant disparities in the rice trade across Semarang City, with some districts playing a major role in distribution due to local production, while others rely heavily on external supplies and serve as smaller retail hubs. The distribution pattern highlights significant disparities in the rice trade across Semarang City, with some districts playing a major role in distribution due to local production, while others rely heavily on external supplies and serve as smaller retail hubs. There are at least 7 supply chain links before rice from the farmers' fields reaches the final consumers in the form of rice ready to be cooked. This, of course, adds processing and distribution costs because the rice must be processed outside of Semarang City. The length of this supply chain results in higher rice prices than necessary. As Emmanuel (2017) found that middlemen play a pivotal role in the local rice supply chain, significantly impacting the costs, revenues, and overall performance of rice entrepreneurs. While their presence supports market linkages, inefficiencies in transportation and pricing mechanisms constrain the profitability of local farmers. Furthermore, Nainabasti & Bai (2009) stated that this situation commonly happens because small-scale farmers are constrained by weak financial positions which make them are compelled to sell their rice to middlemen immediately after harvest at low prices, often due to urgent cash needs. The activities of middlemen contribute to inflated consumer rice prices, as competition among them raises costs. 
Farmer-Owned Enterprise model (BUMP) Lumpang Semar Sejahtera, Semarang City

The "Badan Usaha Milik Petani" (BUMP) Lumpang Semar Sejahtera was officially launched in Semarang in early 2023 by the Semarang city government. This farmer-owned enterprise aims to address inefficiencies in the local food supply chain, particularly for essential commodities like rice, shallots, and chili, by reducing intermediaries and ensuring farmers directly benefit from their produce (Kariada et al., 2024). The initiative partners with local farmer groups (Gapoktan) from nearby areas such as Kendal, Demak, and Grobogan, making it a collaborative regional effort. Through BUMP's online platform, farmers or first-tier distributors can sell their goods directly to consumers, which is intended to stabilize prices and enhance food security within the city by keeping supply chains shorter and more manageable

The primary mechanism through which BUMP Lumpang Semar Sejahtera operates is by shortening the supply chain to increase both price stability and income for local farmers. Shortening supply chains is a known strategy for supply chain resilience, reducing exposure to various risks associated with longer, more complex networks (Katsaliaki et al., 2022). BUMP’s online platform, accessible at https://lumpangsemar.semarangkota.go.id/, allows consumers to purchase staple foods like rice directly from farmers or the first-line distributors, thereby bypassing conventional middlemen and creating a more efficient flow of goods. Through this direct-sale model, BUMP Lumpang Semar Sejahtera actively manages the rice supply in Semarang, a critical commodity for the community. By controlling this staple’s distribution through reduced intermediaries, BUMP can stabilize prices within the local market, helping to manage inflationary pressures and making staple foods more affordable for consumers. In addition to price stabilization, this model benefits farmers, who receive a larger share of revenue by selling directly to urban consumers, thus improving their economic stability.

The operational model of BUMP Lumpang Semar Sejahtera also emphasizes transparency and traceability within the supply chain, as it enables direct communication between farmers and consumers. By managing food distribution through a city-supported platform, BUMP Lumpang Semar Sejahtera helps mitigate common challenges in urban food systems, such as price volatility and inconsistent supply quality (Scholten et al., 2020). This model demonstrates how localized, farmer-owned businesses can leverage digital tools to create shorter, more efficient food supply chains that directly link production areas to urban markets.
BUMP is expected to shorten the supply chain, as shown in Figure 3. 
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Figure 3. The Pattern in the Rice Supply Chain in Semarang City with
BUMP Intervention

Based on the results of in-depth interviews and field observations at BUMP Lumpang Semar Sejahtera, it was found that with BUMP intervention, rice prices can decrease by around IDR 1,000.00 – IDR 1,500.00 per kilogram, as it successfully cuts off at least five supply chain points that the rice previously had to pass through before reaching consumers. This can be achieved because BUMP Lumpang Semar Sejahtera already has a sufficiently representative rice storage warehouse and processing machines for rice husks, with the number of machines continuously increasing. It is hoped that the production scale of BUMP Lumpang Semar Sejahtera will become larger, allowing it to serve more farmers and reach a wider marketing area in Semarang City. 


The rice supply chain in Semarang City demonstrates significant inefficiencies due to the involvement of multiple intermediaries. The absence of a streamlined system results in elevated costs, with consumers bearing the burden of high rice prices. Based on the initial analysis, the price of rice without intervention starts at IDR 13,000/kg. However, inefficiencies in the supply chain add an estimated IDR 1,500/kg, bringing the consumer price to IDR 14,500/kg. When logistics costs are included, calculated at IDR 1,541.18/kg, the final price for consumers reaches IDR 16,041.18/kg. The calculation is presented in Table 2.
Table 2. Analysis of Rice Supply Chain Costs and the Impact of BUMP Intervention
	Parameter (IDR/Kg)
	Without BUMP Intervention
	With BUMP Intervention
	Reduction

	Initial Rice Price
	13,000
	13,000
	No change

	Added cost due to supply chain
	1,500
	0
	

	Logistics Cost
	1,541.18
	1,232.94
	20%

	Final Consumer Price 
	16,041.18
	14,232.94
	11.28%


Source: Author’s work (2024)

A detailed breakdown of logistics costs reveals that material handling is the most significant contributor, accounting for 65.80% of the total logistics cost, or IDR 1,014.15/kg. Other contributors include procurement (IDR 253.13/kg, 16.42%), transportation (IDR 111.58/kg, 7.24%), inventory management (IDR 62.71/kg, 4.07%), maintenance (IDR 15.73/kg, 1.02%), and information sharing (IDR 14.04/kg, 0.91%). These figures illustrate the inefficiency of the current system, particularly in material handling and procurement activities. Table 3 provides a clear, concise comparison of the cost dynamics in the rice supply chain before and after BUMP intervention.
Table 3. Detailed Logistics Cost Breakdown
	Logistics Activity
	Cost Without BUMP (IDR/Kg)
	Percentage of Cost
	Cost With BUMP (IDR/Kg)
	Percentage of Cost

	Procurement
	253.13
	16.42%
	202.50
	16.42%

	Material Handling
	1,014.15
	65.80%
	811.32
	65.80%

	Maintenance
	15.73
	1.02%
	12.58
	1.02%

	Inventory
	62.71
	4.07%
	50.17
	4.07%

	Transportation
	111.58
	7.24%
	89.26
	7.24%

	Information
	14.04
	0.91%
	11.23
	0.91%

	Total Logistics
	1,541.18
	100%
	1,232.94
	100%


Table 3 illustrates the inefficiency of the current system, particularly in material handling and procurement activities. With the intervention of BUMP Lumpang Semar Sejahtera, significant cost reductions are achieved by removing at least five intermediaries from the supply chain. This intervention reduces logistics inefficiencies, lowering costs and enhancing price stability for both farmers and consumers. Field observations and in-depth interviews reveal that BUMP has managed to cut rice prices by approximately IDR 1,000–1,500/kg due to its ability to streamline processes, store rice efficiently, and process rice husks. Additionally, BUMP has further optimized operations by reducing logistics costs to 80% of the original, resulting in a new logistics cost of IDR 1,232.94/kg. Post-intervention, the final consumer price is significantly reduced. Incorporating the adjusted logistics costs, the consumer price with BUMP intervention decreases to IDR 14,232.94/kg, reflecting an 11.28% reduction compared to the price without BUMP intervention. This reduction highlights the critical role of farmer-owned enterprises like BUMP in improving supply chain efficiency and fostering more equitable pricing structures.

These findings underscore the need to replicate and expand the BUMP model to further benefit farmers and consumers while addressing inefficiencies in the supply chain. By eliminating unnecessary intermediaries and optimizing logistics operations, the BUMP intervention not only reduces costs but also supports the broader goals of agricultural sustainability and food security. 

Reducing the number of intermediaries in agri-food supply chains requires improving the efficiency of each link in the chain and minimizing the dominance of retail trade in the overall turnover (Raimbekov et al., 2023). Sharma et al. (2024) suggests the usage of blockchain technology to help reducing intermediaries in food supply chain. Blockchain technology offers a transformative solution to address inefficiencies by reducing intermediaries and enhancing transparency, efficiency, and cost-effectiveness (Vashishth et al., 2024). Through platforms integrated with blockchain, farmers can directly upload information about their produce, enabling buyers such as retailers or cooperatives to negotiate through smart contracts, bypassing traditional middlemen. This not only ensures timely payments for farmers but also reduces transaction costs and price markups, benefiting consumers with lower prices. Additionally, real-time data tracking provides transparency and accountability, allowing stakeholders to trace product origins and optimize logistics. By integrating blockchain into models like BUMP, the supply chain becomes more streamlined and sustainable, supporting fair trade, improving farmers’ income, and contributing to broader goals of agricultural sustainability and food security.

Another strategy to reduce intermediaries according to Hadachek et al. (2024) involves enhancing the resilience and efficiency of the agri-food supply chain, particularly in response to disruptions caused by recent extreme events. The study evaluates key policy proposals to achieve these goals, including stricter antitrust enforcement to increase market competition, subsidies for additional processing capacity, anti-price-gouging laws to stabilize prices, and diversification of production and processing across various regions. Using a conceptual model and simulations based on empirical data, the researchers found that these policies can bolster supply chain resilience, though their effectiveness depends on the existing market structure and often comes at the cost of reduced efficiency.
Educational Implications of Supply Chain Resilience and Risk Management

Incorporating case studies like Semarang’s rice supply chain into business and economics courses allows students to analyze risk management strategies and the impact of supply chain resilience (Johnson & Helms, 2008). Shortening supply chains, as demonstrated by BUMP, reduces dependency on intermediaries, ensuring stable food prices and fostering local economic growth. By studying these models, students gain insight into real-world economic applications, which can be valuable in entrepreneurship, business planning, and public policy courses.
BUMP as a Learning Model in Business and Economics Education

The BUMP model serves as an effective educational tool across multiple disciplines. In economics, it allows students to explore market structures, price formation, and economic sustainability by analyzing real-world applications of supply chain efficiency. Business management courses benefit from examining BUMP's operational efficiencies, digital marketing strategies, and entrepreneurship models, offering students insight into how businesses optimize logistics and costs. Sustainability studies leverage the BUMP model to teach about food security, environmental impact, and ethical business practices, demonstrating the importance of sustainable supply chain operations. Additionally, in technology and business courses, students can investigate how blockchain technology is implemented in supply chains to enhance transparency and efficiency. By incorporating BUMP as a case study, students can engage in problem-solving exercises, policy development discussions, and business model simulations, which enhance their critical thinking and decision-making skills while preparing them for real-world challenges in economic and business environments (Farashahi & Tajeddin, 2018).
Educational Game Concept: "Rice Supply Chain Challenge"

Overview

"Rice Supply Chain Challenge" is an interactive educational game designed to teach players about the complexities of the rice supply chain in Semarang City. Players will take on the roles of different actors in the supply chain, from farmers to consumers, and navigate the challenges and opportunities within each stage. The game aims to enhance understanding of agricultural economics, supply chain management, and the impact of government interventions.
Target Audience:

1. Middle and high school students

2. Agricultural students

3. General public interested in supply chain management and economics
Game Objectives

1. Understand the Stages of the Rice Supply Chain: Players will learn about rice production, processing, distribution, market sales, and the role of government.

2. Identify Key Actors: Players will recognize the roles of farmers, millers, wholesalers, retailers, and consumers.

3. Analyze Economic Factors: Players will explore how pricing, quality, and consumer behavior affect the supply chain.

4. Evaluate Government Interventions: Players will assess the impact of government programs like BUMP on rice prices and supply stability.
Game Mechanics

1. Role Selection

Players can choose to play as one of the following roles:

a) Farmer: Cultivates rice and sells it to millers.

b) Miller: Processes harvested rice into consumable products.

c) Wholesaler: Distributes rice to retailers and markets.

d) Retailer: Sells rice to consumers in traditional or modern markets.

e) Consumer: Purchases rice for household or business use.
2. Game Stages

The game consists of several stages, each representing a key part of the rice supply chain:

a. Rice Production

1) Players as farmers must manage resources, choose the right crops, and deal with weather conditions.
2) Players can earn points by maximizing yield and minimizing costs.

b. Processing (Rice Milling)

1) Players as millers must decide on the scale of operations and manage milling costs.

2) Players can upgrade their facilities to improve efficiency and quality.

c. Rice Distribution

1) Players as wholesalers must navigate transportation logistics and negotiate prices with retailers.

2) Players can choose between BUMP and independent distribution channels, affecting their profit margins.

d. Market Sales

1) Players as retailers must set prices based on supply and demand, manage inventory, and respond to consumer preferences.

2) Players can run promotions to attract more customers.

e. End Consumers

1) Players as consumers must make purchasing decisions based on quality, price, and household needs.

2) Players can influence market trends through their buying choices.
3. Challenges and Events

Throughout the game, players will encounter various challenges and events, such as:

a) Price fluctuations due to market demand.

b) Natural disasters affecting crop yields.

c) Government interventions that can either help or hinder their operations.

d) Competition from other players or AI-controlled entities.
4. Scoring and Progression

Players earn points based on their performance in each role, including:

a) Profit margins achieved.

b) Efficiency in production and distribution.

c) Consumer satisfaction ratings.

d) Successful navigation of government policies.

Players can progress through levels, unlocking new regions, technologies, and market opportunities as they gain experience.
5. Educational Outcomes

a. Players will gain a comprehensive understanding of the rice supply chain in Semarang City.

b. Players will develop critical thinking and problem-solving skills as they navigate economic challenges.

c. Players will learn the importance of collaboration among different actors in the supply chain.
The "Rice Supply Chain Challenge" serves as an engaging and educational tool for players to explore the complexities of rice distribution in Semarang City. By simulating real-world supply chain dynamics, the game offers valuable insights into the roles of various stakeholders, economic decision-making, and the impact of external factors such as government policies and market fluctuations. Through interactive gameplay, players will not only enhance their understanding of agricultural economics and logistics but also develop strategic thinking and problem-solving skills. Ultimately, this game fosters a deeper appreciation of the challenges and opportunities within the rice supply chain, equipping learners with knowledge applicable to real-world scenarios in supply chain management and sustainable food systems.
Conclusion 
The findings emphasize the significance of studying supply chain inefficiencies through educational simulations, demonstrating how lengthy and intermediary-heavy networks contribute to increased costs and reduced economic sustainability. The development of an educational game concept based on Semarang City's rice supply chain provides an innovative approach to teaching students about logistics, market dependencies, and sustainability. By engaging with supply chain challenges in a simulated environment, students can better understand the impact of inefficiencies and explore potential solutions. However, this research is limited to the conceptualization of the game and does not include the implementation or pilot testing phase. Additionally, the study focuses solely on the rice supply chain in Semarang City, which may limit the applicability of the findings to other contexts. 
Recommendation 
Future research should expand the scope to include different urban and rural supply chains, allowing for a broader understanding of how educational games can be used to model supply chain resilience and efficiency. Incorporating stakeholder perspectives, such as those of farmers, traders, and policymakers, could provide richer qualitative insights to enhance the learning experience. Educators and policymakers should consider integrating supply chain simulation games into academic curricula to enhance students' grasp of logistical complexities and economic sustainability. Additionally, leveraging digital tools such as blockchain or AI-driven analytics could further refine game-based learning approaches, making them more interactive and reflective of real-world challenges. Expanding research into digital learning platforms and gamification in vocational education can further bridge the gap between theoretical knowledge and practical applications, preparing students for careers in logistics, economics, and sustainable business development.
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