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Coca-Cola: lean management in the warehouse 
 

Example 1: Handling of empties 

Approximately 20% of all Coca-Cola products sold in Hungary come in returnable bottles. The handling 

of empties includes the sorting of empty bottles and crates according to type, a process that also 

prepares the empties for efficient storage and refill. In recent years, 6 or 7 types of bottles were handled 

in lower volumes. Currently, 16 types of bottles, varying in size, shape, and material (plastic or glass), 

are sorted. Earlier processes no longer work properly with this more complex task. 

The core activities in the sorting process that were subjected to lean transformation include the 

following: 

After unloading, homogeneous unit loads were moved to their designated places, while miscellaneous 

empties were moved to a so-called intermediary storage area regardless of the contents of the crates. 

Returnable plastic and glass bottles were separated according to shape and size, and homogeneous 

pallets were produced. These pallets were transported by forklifts to a buffer storage area, where the 

crates with the homogeneous empties were temporarily stored. Homogeneous pallets were then taken 

by forklifts from this intermediary storage area and placed in blocks in their final location.  

The lack of optimised and standardised routes for the movement of materials posed a significant 

problem in the operation area. The problem was caused by the intersecting routes of materials that were 

carried either manually or by vehicles. Routes were not clear, and the distances to move materials were 

too long. The handling of empties was evidently hindered by different on-going activities: resources 

were frequently unused due to waiting; there was unnecessary movement; and scheduling failures and 

constant congestion occurred due to the layout, like a sack. The situation could be described as 

inefficient.   

To apply lean management to the process, the company set up a kaizen team that mapped the sources 

of problems by traditional lean methods and made proposals for the development of a new process. 

Creating the appropriate layout was the most significant proposal in terms of efficiency. The main 

change involved the elimination or replacement of the intermediary storage area through an alternative 

layout and other organisational solutions. The sorting of crates generates the most activity and requires 

the most work hours. On the input side of the new process, a reception or manipulation area with seven 

channels was created, with a layout marked clearly on the ground. These channels are continuously 

loaded from arriving vehicles by double forklift trucks. Employees then pick unsorted empties, one 

channel at a time. Empties waiting for processing in the next channel can be handled only when one 

channel has been completely emptied. This ensures the use of the pull principle of lean management. 

Different types of bottles are sorted and placed on different pallets in the space in the middle. They are 
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then arranged in units of three along the wall with small-volume products and with fast-turnover products. 

Using a triple forklift, the bottles can be placed in blocks with one movement. This layout prevents 

workers from barricading themselves or hindering each other, situations that used to make material 

movement routes longer. 

The kaizen project took approximately two weeks, including the identification of the problem, mapping 

and analysis of the process, the formulation of a development proposal, the creation of the new layout, 

and staff training. Considerable savings have been achieved. The process is clearly much better co-

ordinated and more transparent, and supervision has become more efficient as well. Unnecessary 

movements, transportation and waiting have radically decreased, and as a result, the company has 

been able to reduce the number of staff and forklifts used in the process. Thus, several million forints 

are saved annually, and the staff are transferred to areas where more workers are needed.  

 

Example 2: Picking and loading 

Picking and loading the prepared pallets constitute the most complex elements in the warehouse 

process. The company needs to handle hundreds of thousands of crates on an average summer day. 

The co-ordinated work of approximately 80 people is required in this area. 

After a pallet is assembled, the worker takes the ready pallet as soon as possible to an intermediary 

storage area and places it in a random location. With efficient sorting in mind, workers leave the ready 

pallets as close as possible to the sorting area to reduce the time used for material movement and start 

assembling goods for the next pallet as soon as possible. Next, pallets that need to be loaded onto the 

same truck are collected by a forklift and placed side by side for loading onto the vehicle. At the same 

time, the team leader in charge of co-ordinating the loading process designates a loading dock for each 

vehicle. Inspectors responsible for checking the goods enter the process when the trucks arrive in the 

loading dock and are ready to be loaded. Their task is to check the quality and quantity of the pallets to 

be loaded. There is a forklift next to each inspector. When the inspector approves the load, this forklift 

withdraws pallets from the intermediary storage area and places them next to the truck. After inspection, 

the forklift loads the sorted pallets onto the vehicle. When the load has been safely placed on the 

vehicle, the truck can leave the loading area. 

A lean management analysis of the process showed the following typical losses: 

There were too many unnecessary movements. Pallets placed randomly in the intermediary storage 

area were grouped into loads by a forklift. A different forklift placed the same pallets in the loading area. 

After the inspection of goods, the truck was loaded. If the inspector detected a sorting error, then more 

material movements might be involved. In addition, there was too much unnecessary wait time. Workers 
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had to wait while individual sorted pallets were grouped and the loads were located to be moved to the 

truck. Everybody had to wait for the previous process to end, that is, a push system was in place. 

Such inefficiencies generated by the company itself are costs that customers do not intend to pay for. 

Therefore, the question was whether the process could operate more efficiently, with fewer losses, and 

the answer was a clear “yes”. To find a more efficient solution, good use was made of a simplified value 

flow analysis and several kaizen processes that constitute the most widely used methods in the 

problem-solving repertory of lean techniques. 

The essence of the new process is that the former push system of sorting and preparing for dispatch 

has been replaced with a pull system, where the operation is regulated and supported by a Kanban 

round. 

In the new system implemented for preparing the dispatch process, Kanban storage units have been 

created in pre-defined locations in the intermediary storage area. Individual sub-processes start when 

these units have been filled and emptied. Ready unit loads are no longer placed randomly in the 

intermediary storage area but in numbered buffer areas designated in advance by the team leaders 

responsible for sorting. This constitutes a major change in the work of the sorting staff. They need to 

sign a pallet note fixed on each sorted unit load. When the task is performed, a visible yellow sign, 

known as a Kanban card, is applied. This is a visual signal for the inspector that sorting is complete and 

that the inspection of assembled goods can commence. Simultaneously, the truck takes its position in 

the loading dock. The worker conducting the inspection first removes the Kanban card from the ready 

load and then performs a control check of the goods, which is conducted in the intermediary area 

according to the new process. If any errors are noticed by the inspector, he can inform the staff member 

responsible for sorting, and the error can easily be corrected. After inspection has been completed, a 

new, green Kanban card is placed on the load to signal that the goods have been inspected. The 

loading process starts at this signal. Pallets are carried by material handling equipment to the loading 

area, and they are loaded directly onto the truck. Thus, the new process is characterised by a pull 

principle: each process starts when there is a clear signal that the previous process has been 

completed. 

The six steps used in the old system have been reduced to four steps because two instances of moving 

goods with a forklift have been eliminated from the process. As a result of this change and the 

elimination of time losses caused by unnecessary waiting, the time to complete the process has been 

reduced by 18%. Due to this significant improvement in efficiency, increased sales do not require 

additional capacity; the entire supply chain can operate more cost-efficiently. 
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Richter Gedeon: the operation of the domestic wholesale warehouse 
 

Richter’s domestic wholesale warehouse plays a key role in the smooth distribution of pharmaceutical 

products in Hungary. Efficient and economical operation is ensured by the applied process approach, 

state-of-the-art product identification methods and IT solutions. The warehouse plays a key role in 

supplying wholesalers and hospitals in Hungary. 

 

Richter’s wholesale warehouse is a picking warehouse, where the units to be dispatched to customers 

do not correspond to the storage units used in the warehouse. Orders are placed for different types of 

pharmaceutical products in varying quantities, and the quantities of goods ordered by customers at a 

time are smaller than the quantities in the storage units in the warehouse. Picking different types of 

pharmaceutical products means that dispatch units are non-homogeneous unit loads. The warehouse 

can be divided into six major areas: a receiving area, a background storage area, a sorting area, a 

replenishment area, a quality-control area, and a staging area. 

Due to the nature of the products handled here, spaces to store products at three different storage 

temperatures are required. There is a storage space with temperatures between 15 and 30 degrees 

Celsius, a cold storage space with temperatures between 8 and 15 degrees Celsius, and a chilled 

storage space with temperatures between 2 and 8 degrees Celsius. The temperature in each storage 

area is continuously controlled by the computerised warehouse management system. Unit loads and 

pallets are stored on racks in the storage areas where room temperature or cold temperature is required, 

while storage is performed in blocks in the chilled storage area. Goods in the background storage area 

are allocated and stored based on a so-called chaotic principle, that is, individual products have no pre-

designated, permanent storage spaces, and loads are assigned to places on the basis of space 

availability data provided by the computer, which ensures the efficient utilisation of storage space on the 

racks. When storage spaces are assigned by the computer, minimising the routes to collect products is 

a priority. Therefore, products are not placed randomly along the aisles; instead, the background 

storage spaces are continuously replenished and typically are started from one of the sides. The size of 

the load to be stored is also an important factor. Small quantities are stored in so-called halved storage 

spaces. In all cases, of course, there is an option to modify the storage space designated by the 

computer. 

At the same time, there are permanent storage spaces on the racks placed in a “U”-shape in the middle 

of the sorting area of the warehouse, that is, there are separate, fixed storage spaces for all products. 

The storage spaces designated for individual products within the system of racks follow a strict logic. An 

“ABC” analysis of inventories is used when products are assigned to specific storage spaces of this 
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picking area. As a result, sorting routes can be minimised. Other factors, such as the fragility of products, 

also play roles in the optimal storage space designation. Fragile products, typically injectables, are 

assigned storage space at the end of the sorting route. This procedure prevents such products from 

getting to the very bottom of the pallet by the end of the sorting process. 

The lower racks in the sorting area are used for separating order-specific products, while storage 

spaces in the upper part of the U-shaped racking serve as replenishment areas, from which storage 

spaces emptied in the course of the sorting process are directly replenished. A chaotic system is again 

used in the replenishment storage area. To ensure the continuity of the sorting activity, an additional 

replenishment area was created. This is an area where storage is performed in blocks. This area is 

called “ground” in warehouse jargon and plays an important role when both the sorting area and the 

direct replenishment area have run out of products. In such cases, products from the background 

storage space are taken to this secondary replenishment area and placed on the “ground”. Thus, sorting 

can be performed directly from here, and the core process of the warehouse is not interrupted. 

After the commissioning process, commissioned products as pallet units are transferred to the control 

area, which is called the comb. There are three such control points in the warehouse, which means that 

three finished loads to be delivered to three different customers can be inspected simultaneously. 

Documents printed here are used as a baseline against which the quantities sorted during each task are 

checked. These documents also serve as dispatch notes that accompany the goods. Controlled pallets 

are then transferred in the computer system to a specific part of the dispatch area by the inspector. After 

this, the loads are foiled and physically moved to the allocated dispatch area by forklift. 

Products sorted according to customer order are placed in temporary storage in the dispatch area until 

the goods are delivered. Storage spaces in the dispatch area are provided with the identification codes 

of different customers. These storage spaces are not permanent, that is, individual customers do not 

have fixed storage spaces in the dispatch area. The dispatch area is continuously filled as a result of 

warehouse activities. Goods sorted during the day are typically taken away by partners in their own 

vehicles or by their logistic service providers the next morning.  

For products that require cold or chilled storage, the sorted goods are returned to the storage area with 

the required temperature and are stored separately until they are dispatched. 

 

As already mentioned, the system of warehouse activities can be divided into six main processes: the 

receipt of goods, storing-in, replenishment, sorting, the control process and storing-out. These main 

processes can be divided into two major parts. The receipt of goods and storing-in constitute the inward 

processes in the warehouse, which ensure that products are available in the warehouse to fill customer 

orders. The replenishment of the sorting area, the process of sorting itself and the control process and 
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storing-out constitute the outward processes in the warehouse, which ensure that customer orders are 

filled from the available stock of goods. Unit loads of products handled in the warehouse are stored in 

the background storage space in a buffer zone between the inward and outward processes. 

We will examine the inward processes of the warehouse first. 

Richter’s own products and products purchased from other pharmaceutical manufacturers are both 

handled in the warehouse. All products are first received in the warehouse for finished goods, which 

functions as a quarantine space. Products must be stored here until they are released by quality 

assurance. After they are released, products can be transported to the domestic wholesale warehouse. 

It is a special requirement in the pharmaceutical industry that units of goods transported should be 

homogeneous in items and batches when they are received and stored in the warehouse. This means 

that individual units should include only products with the same active ingredient, packaging, and use 

instructions in the same language version. Moreover, one unit may include only products manufactured 

as a single production item, that is, in one batch, to use the pharmaceutical terminology. Units of 

products manufactured by Richter receive bar-coded identification, termed pcms labels, at the end of 

the production line. This label includes all the information necessary for product identification, such as 

the name of the product, its efficacy and packaging, and its production number, that is, its batch number. 

All units are marked with pcms labels, which remain until the pallets are completely emptied. 

As mentioned earlier, products purchased from other pharmaceutical producers are first placed in the 

quarantine warehouse. When products are received, each unit is labelled with an identification number. 

This identification number is similar to the pcms labels and includes all information regarding the product 

and all information necessary for the identification of the unit. 

Receiving products in the domestic wholesale warehouse is completed with the help of these 

identification numbers and bar-codes. The receipt of goods as well as all internal processes and 

activities as parts of the warehouse operation are supported by advanced IT tools. Richter uses SAP, 

an integrated enterprise resource planning and management system, and its warehouse management 

module, which is enhanced by a radio frequency warehouse management and scheduling system called 

RAMIR. RAMIR is a Hungarian abbreviation for the management system co-ordinating the movement of 

goods in the warehouse. The RAMIR online data transfer system ensures information flow related to 

warehouse processes, and within this system, changes in supplies are prioritised. Both incoming goods 

and different operation areas in the warehouse are provided with bar-code-based identification. 

Authorised staff who are responsible for conducting each activity use their personal passwords to enter 

IT systems. When individual processes are performed, the IT system co-ordinates bar-code 

identifications for goods and operation areas and for workers who have logged in. When goods are 

received, the staff member assigned to receive the incoming supplies identifies the products by reading 
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the bar-codes or the pcms labels for Richter’s products. When products are identified, the quantities of 

goods that have been thus far tracked as “supplies on the way” are recorded as “supplies awaiting 

receipt” in the inventory record of the wholesale warehouse. After the identification of products and 

registration of their parallel and automatic record in the warehouse stock, a member of the quality 

assurance staff logs into the system, checks documents and conducts product sampling if required. If 

the goods meet the criteria, storing-in is authorised. After authorisation, the warehouse management 

module automatically generates a storing-in assignment. In the first step of the storing-in assignment, 

instructions to which end of the racking in the background storage area the given unit should be taken 

are given, and then the exact storage space for the pallet is designated. Staff members assigned to 

each task log into the system with their own passwords. Identification numbers and passwords are 

matched, which ensures subsequent traceability when problems emerge, that is, a record of who 

performed each activity is kept. As soon as goods are placed in the background storage area, the 

warehouse inventory is also modified, and the goods are recorded as “supplies in background storage” 

after the goods have been stored. The IT system also tracks the actual storage space from where the 

goods can be retrieved. Changes in the quantities of supplies stored in each operation area can be 

tracked exactly with the help of the bar-code-based identification system. 

As already mentioned, the outward warehouse processes include the replenishment or refilling of the 

sorting area, the sorting itself, a quality-control check, and storing-out. Some of the outward processes, 

namely, the replenishment of the sorting area and sorting products to meet customer-specific orders, 

are conducted in the same warehouse area. The different types of warehouse processes follow one 

another in waves to avoid congestion problems that might arise from the two types of activities and the 

related movement of goods that are performed in one space. Sorting constitutes the core warehouse 

process. Sorting waves, that is, sorting products on the basis of several customer orders, are followed 

by a replenishment wave. In the course of these activities, the warehouse management system reviews 

what quantities are still available in the sorting storage space for the next sorting wave, and supplies are 

replenished by the system as needed. Then, sorting can then be resumed. 

Supplies available at the initial phase of each sorting wave are calculated based on typical customer 

demands. However, within a given sorting wave, it is possible that there are insufficient supplies to 

perform orders as commissioned. In such cases, the warehouse management system records that there 

are insufficient supplies and an urgent assignment for the replenishment of supplies is issued. When 

such a replenishment assignment is issued by the system, the replenishment is not performed directly in 

the sorting storage space or in the supporting replenishment storage space as normal. Instead, a staff 

member places goods in a segregated operation area, or “on the ground”, as mentioned before. 
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Products are sorted directly from here. After the sorting process is complete, the goods temporarily 

placed on the ground are transferred to the normal sorting area, completing the sorting wave.  

As highlighted earlier, the core process in the warehouse is sorting, the management of which is a 

rather complex task. The complexity of the task derives from the co-ordination of the needs of concrete 

orders received by Richter’s sales department with the sorting activity. A customer, be it a 

pharmaceutical wholesaler or a hospital, obviously places orders on the basis of its current needs. The 

quantities of products requested by customers normally do not coincide in volume with the quantities 

used in the warehouse for efficient operation. When sorting is complete, pallets are designated to each 

customer. When the customer orders quantities of goods that do not make a single pallet, there is no 

option but to handle each sorting as a single task in the warehouse. A different situation arises when the 

quantities ordered exceed the volume that can be loaded onto a single pallet. In such cases, sorting is 

split into pallet-sized tasks, which means that these tasks are handled separately in terms of internal 

warehouse processes even though the order is a single unit from the customer’s perspective. Products 

and pallets that have been picked are consolidated at the end of the picking process along the customer 

order. 

Customer orders are received by Richter’s domestic sales department. Each order received is given an 

order number, so the processing and fulfilling of each order can be tracked in the SAP system. However, 

orders received by the domestic sales department usually are not forwarded directly to the wholesale 

warehouse. Orders are normally divided into so-called delivery units with all the parameters of the order 

taken into consideration, from delivery time to payment conditions. Delivery tasks are determined by the 

domestic sales department, and the warehouse receives these tasks to be performed through the SAP 

system. Each delivery task also receives an identification number, termed the delivery number. Delivery 

numbers belonging to the same customer order can, of course, also be tracked. Delivery tasks received 

by the warehouse normally exceed the quantities of goods that can be loaded onto a single pallet, so 

the warehouse management system divides them and generates concrete sorting tasks to be performed. 

Delivery tasks issued in the SAP system are converted by the warehouse management and scheduling 

system called RAMIR. It is the RAMIR module that splits delivery tasks into pallet-sized sorting tasks. 

The staff member logged in to perform a given sorting process receives instructions in his or her mobile 

terminal. First, the staff member collects the label that will identify the pallet for the customer and the 

pallet itself. The staff member then goes to the sorting storage space indicated in his mobile terminal. 

The product to be sorted is identified by reading the pcms label used for product identification, and the 

quantity to be sorted is specified by the terminal. The system immediately signals errors with beeps, e.g., 

if the staff member goes to the wrong storage space or scans the wrong pcms label. After sorting is 

complete, a new task is issued with information necessary for finding the exact storage space, product 



 

10 
 

identification and required quantities to be pulled. The quantities of items retrieved from storage are 

recorded and included in the label attached to the load, while the supplies stored in the given storage 

place are reduced by the pulled quantities in the IT system. When a pallet is fully loaded or there are no 

further tasks to be performed, the worker takes the pallet to the warehouse control point, the comb. 

There are three combs, or three final control points, available for products that require storage at room 

temperature. Each comb can receive pallets that are part of a shipment to one customer. This also 

means that sorting for three different shipments can be simultaneously performed in the warehouse. 

Pallets containing pulled goods for delivery to customers arrive at a given comb individually. The person 

responsible for the control check knows, from the IT records, when the sorting that fulfils a given 

delivery task has been completed. Based on the package identification, the inspector prints two copies 

of the package list that includes the customer name and the customer delivery number as well as the 

detailed quantities and identifications for the pulled items. This is the basis of inspection. If quantities on 

the pallet correspond to the quantities in the IT records, the pallet is packed, and the package list is 

placed on the pallet. The package list contains important information for the customer when it receives 

the goods. The customer will know, from the package list, which products and product quantities can be 

found on the given pallet. If necessary, product items that have been removed from their collective 

packaging are bundled by the inspector. It is also possible that quantities that do not make a single 

pallet are combined; thus, a package list for the new, combined pallet is issued. After this activity, the 

inspector designates the storage space in the dispatch area where the pallets are temporarily stored 

until they are delivered to the customer. 

During the day, the warehouse continuously performs tasks. Sorted goods placed on pallets are 

assembled in the dispatch area, which is completely full by the following morning. When the customer’s 

vehicle or the logistics service provider arrives, the warehouse IT system generates a storing-out task. 

The forklift driver logged into the system receives an assignment in the terminal to retrieve goods and 

then goes to the place where the pallet is stored. The pallet is identified by scanning the bar code. After 

the bar code is read, the goods are placed on the ramp. At the same time, the quantities of goods now 

on the pallet are removed from the inventory record of the warehouse; these quantities are no longer 

recorded as the warehouse’s own supplies. When the bar code of the delivery gate is read, two 

important additional steps occur simultaneously: a delivery note is printed in the warehouse to 

accompany the goods during transportation by road, and the scanning of the bar code of the delivery 

gate informs the domestic sales department that the goods have been delivered. That department prints 

an invoice for the customer, thereby completing the logistics customer service cycle.  


