
             
 

Supply chain management of Bulgarian apples game 

 

Overview 
 

Bulgaria is a traditional producer of apple orchards, and the variety of varieties is 

great. Managing the fresh fruit supply chain is interesting because it takes into account 

the risks of the cold supply chain. The peculiarities related to the observance of the 

temperature regime along the supply chain further complicate the decisions that need to 

be made. In addition to the appearance, which is important for assessing the quality of 

the fruit, it is important that the apples are soft but fragile, with a colorful appearance, no 

stains, ease of dispatch, ability to long-term storage. 

 

Objectives 
 

The game for the apple supply chain is played on a play table set on a large table. 

All participants can walk around the board. The game reflects the structure of the apple 

supply chain. 
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Fig 1. Apple supply chain 

 

Group Size 
 

Each participant chooses his role in the game, which is determined by his place in 

the supply chain. The roles in the game are as follows: 

- A farmer who aims to sell all products at the best price. It is possible for two or 

more farmers to come together to sell more of their produce. Manufacturers can sell to all 

participants up the supply chain - processors, exporters, wholesalers, retailers. 

- Processor - processes apples obtained from the producer in various products, such 

as canned food, various types of juices, various types of alcoholic beverages, vinegar. 

Processed products can be exported or sold locally to wholesalers and retailers; 

- Exporter - the exporter buys from apple producers and processors and its role is 

only to export to the foreign market in small quantities. 

- Wholesaler - this is a major player in the supply chain and has a dominant role. 

The aim is to buy as much as possible from producers and processors and to sell to 

retailers. 

- Retailers - these are traders who provide the full range of activities for processing 

and sale of goods directly to the end-user. Retailers can be self-service, self-selected, 

limited-service, or full-service. It is possible to offer online products. 

The goal of all actors in the supply chain is to generate profit by delivering products 

to customers and dealing with the uncertainty of demand. 

 

The products that are traded are apples of different quality. Quality is divided into: 

First quality - 60% of the apples are of excellent quality 

Second quality - 45% of the apples are of excellent quality 

Third quality - 25% of apples are of excellent quality 

The products are traded by road and rail. transport. 

The game is held through cards of different colors that reflect the quality of the 

products. 



             
 

 

Time requirements 
 

The time required to conduct the game is 4 academic hours, with the opportunity to 

develop. 

 

Procedure and Set Up 
 

The game is held in several rounds, each of which consists of the following steps: 

The first step is "Apple Production" 

The plucking of the fruit to be stored must be done with the handles. It is 

recommended to use special harvesting baskets with a canvas bottom in the shape of a 

sleeve. Violation of the integrity of the fruit skin creates conditions for the penetration of 

mold spores and injured specimens inevitably rot during storage. 

During the supply chain game, several production sites are used, which include 

producers and processors. 

Each of the producers produces two tons of apples (per circle) with a quality 

determined by the production field. Picking apples is done through colored tokens from a 

box placed on the gaming table. Colored tokens representing apples are placed in a cup 

of the producers' association. 

 

The second step is the "Apple Trade" 

During the trading phase, participants in the supply chain can enter into contracts 

with each other through direct negotiations. Contracts are signed on pre-structured forms 

with different duration, price, quantity, quality and risk distribution. The choice of contract 

is determined by the duration of the performance in the various rounds of the game. 

Risk allocation refers to three types of uncertainties present in game simulation: 

1) variability in supply from producers; 

2) loss of quality with a chance of 1/5 at each stage of transportation; 

3) uncertainty about the price of the consumer market; 



             
 

The trading phase ends with the handing over of all signed contracts to the game 

leaders, who will check them for accuracy and then place a colored ribbon between the 

traders on the board. The different colors determine and render the duration of the 

contract concluded between the participants in the chain. 

 

The third step is "Transport" 

The packaging in which the apples are transported and stored must be sound, clean 

and pre-disinfected with Bordeaux mixture or other fungicides. When transporting apples, 

the quality may deteriorate. The means of transport by which the fruit is transported to the 

storehouse must be technically sound and loaded in such a way as to preclude 

displacement of the packaging during movement. When transporting apples is done on 

roads with poor quality pavement, it is recommended to reduce the tire pressure. The 

speed of movement is in accordance with the specific road conditions. 

In the described simulation game there are three levels of quality: first class, normal 

and dead, each with a different price. The most optimal temperature for transporting 

apples is from +2 to + 5 °. 

Sorting apples that will be stored in a regulated atmosphere or stored in modified 

gaseous media is imperative. Sorting removes all damaged fruits, as well as specimens 

of atypical shape and size. It has been found that storing apples in a regulated 

atmosphere is unprofitable if more than 25% of the fruit is damaged or does not meet the 

quality requirements. Apples intended for storage in a natural atmosphere are selected 

at harvest. They are imported into refrigerators without being sorted in fruit stores. 

Dead goods are destroyed immediately and free of charge. For both types of 

transport (trucks and rail) dice are thrown and depending on the result the transport is 

chosen. All trucks and trains have a 1/5 chance to reduce the quality. This part of the 

game is based on random factors that cannot be predicted in real life. 

Risks associated with transport due to abrupt starting, stopping or changing 

direction must be avoided. When transporting over long distances, the apples are covered 

with a tarpaulin to prevent large spills. The game continues with the roll of the dice, and 

the resulting result determines the risks in transport. In this way, the uncertainty of real 



             
 
life is recreated, such as damage during transportation, storage facilities, delays or rough 

handling of the fruit. Similarly, goods that have been transported will reduce their quality 

by one level during transport. 

 

The fourth step is "Execution of the contract" 

Once sellers know how many apples remain after transportation, they can determine 

how much will reach the retailer and in what quality. If the demand is greater than the 

supply, the terms of the contract may be violated and new sources of supply may be 

sought from the retailer. However, this will lead to fines that may be imposed on the 

retailer. 

With regard to delivery payments, they are made as soon as the fruit arrives at the 

trader. 

 

The fifth step is the "Consumer Market" 

Retailers inform participants back in the supply chain during the game about the 

quantities they need and which they think they can sell on the market. Wholesalers then 

determine the unit prices of the product based on the total supply from the manufacturers. 

Separate prices are maintained for the different qualities of the apple. 

 

Directions and Debrief 

 

Students from ACS Bachelor and ACS Master can take part in this game. 

The roles should be randomly assigned, or each student should choose their grand 

piano along the supply chain, depending on their experience or desire. 

To conduct the simulation game it is necessary to use the provided forms. These 

forms indicate the type of contract that is included with the traders, as well as the quantity 

and quality of the fruit and the price. 

After the simulation game, participants fill in a questionnaire describing the existing 

risks, access to information, market access and negotiation characteristics. 



             
 

The interesting thing about this supply chain simulation is the assessment of the 

relationships between the participants and the strength of the bargaining between 

supplier, manufacturer and trader. 

The partnership that is created in the fresh fruit supply chain is extremely important, 

as the game reflects these partnerships. The simulation also takes into account the 

strength of the negotiations and the cooperation in building trust between the participants 

in the chain. 


