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Abstract: Reverse logistics processes generate significant logistics costs if not optimized continuously and are often being undetermined. 

Logistics companies emphasize the necessity for optimization and process uniformization to its highest possible extent, while disadvantages 
as process duration, educated personnel, and unsatisfied consumers are reverse logistics barriers. For the paper research, the focus has 

been directed to reverse logistics process analysis at the location of a supplier on the Republic of Croatia logistics market. The case study 
consists of highlighting reverse logistics issues, on-site analysis, and possibilities to optimize time-consuming processes. Analysis has been 

provided throughout time measurement of individual reverse logistics process with suggestions for optimization. 
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1. Introduction

The paper’s focus of research is reverse logistics process 

analysis at the supplier’s level. Research has been modified in a 
way providing operational process analysis and activities and 

measuring the time duration of processes and activities. At the 
observed subject, supplier’s reverse logistics processes are observed 

through the interrelationships between the customer and the branch, 

the branch and the supplier or LDC (logistic distribution center), the 
service department and the supplier, or the LDC and the external 

supplier as shown in the paper. Based on the analysis of available 
data, several suggestions for improving the observed system are 

given.  

Fig. 1 Uniformity of forwarding distribution vs. individuality of reverse 

logistics processing 

By recent research [1, 2], reverse logistics processes are often 
not satisfyingly organized. Some disadvantages that occur on behalf 

of this, are directly connected and are influencing on company’s 
profit margin. 

Reverse logistics processes, always of the secondary matter 

when compared to optimization of forwarding chain, often are 
marginalized nevertheless optimization can maybe not directly gain 

your profit, but it will reduce your logistics costs. 
Authors [3, 4] highlighted issues regarding reverse logistics 

process optimization. Individual approach for each company, focus 
on the individuality of items in return, focus on clients, information 

system, reverse logistics return center, are some of the ways to gain 
reverse logistics process optimization or implementation. Each 

company needs its focus on its reverse logistics business, due to the 

individuality of occasions during processing returns.  
Different case studies can give us detailed information on 

similar problems in the supply chain from a reverse logistics point 
of view. Detecting similarities and analyzing your companies’ 

processes, can influence optimization and reduction of logistics 
costs. The scientific approach gives us a different perspective while 

combining it with real case studies can make a significant influence. 

2. Reverse logistics processing

In addition to handling returned items, reverse logistics, if 

optimized, ensures a reduction in the cost of the entire supply chain, 
leading to improved customer satisfaction, reduced investment in 

resources reduced inventory and distribution costs. [3] 

Economic reasons include the benefits of the introduction such 
as cost reduction; reducing the number of raw materials; the better 

relationship between the end-user and the company; adding value to 

products and increasing the company's reputation related to 
marketing [3] 

The supply chain system includes the interaction of the involved 

entities, such as customers, suppliers of raw materials and 
intermediate goods, producers of final products, distributors 

(wholesalers), retailers, logistics operators, carriers. This interaction 

is manifested in the flow of goods, information, and financial 
resources between and within individual stages of the supply chain.  

The supplier is the business subject responsible for delivering the 
product to the seller. He has a direct relationship with 

manufacturers, wholesalers, or retailers. In other words, it connects 
the market with producers. [4,5] Sustainability is the high trend at 

the moment, focusing on greening, among else, logistics processes. 
Supply chains of the future are transparent and environmentally 

friendly while customer satisfaction is on a very high level. [6,7] 

3. Methodology and collected data

Logistics market supplier’s specifications 

The company included in the study is one of the leading IT 

distributors and suppliers in the Croatian market. The area of 
business refers to closer neighboring countries, European Union, 

and Far Eastern countries. The number of different partners with 
which the company cooperates exceeds 5,000, to which it delivers 

more than 200,000 products every month. The total number of 

employees in the distribution center is over 500 people. The 
company does not own its retail locations, but cooperates and 

procures goods for many companies, while through the online 
platform it provides retail and delivery services to the end customer. 

The procurement process conducted within the organizational unit 
in charge of the supply of goods and timely delivery to the 

appropriate place at the appropriate price mostly refers to computer 
equipment and components 59% and consumer electronics 30%. 

The rest of the business refers to computer software 8% and 

children's toys 3%.  

The company’s warehouse is structured as a low free-standing 
facility with a ground floor and three floors to which access is 

possible by freight elevators with a capacity of up to 2 tons. The 
total land area is about 57,000 m2 with access to the building from 

the south, while the total storage area is just over 25,000 square 
meters. The height of the storage space is up to 12 meters. LDC has 

a total of 64 forklifts, most of which are motor hand pallet trucks. 

 The warehouse is equipped with technology for tracking goods 
through the warehouse and is supported by its own designed WMS 

(Warehouse Management System) that provides insight to 
employees in 33,000 pallet places that the company owns with more 

than 15,000 SKU (Stock Keeping Units).  
The space intended for various reverse logistics activities covers 

a total of 200 square meters and has a capacity of 40 pallet places. 

The space is divided into three sectors: inspected goods for return, 
not inspected goods for return, and goods for service. The figure 
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below represents the layout of the warehouse included in the study 
with highlighted return zone. 

 
Fig. 2 Return zones in warehouse included in the study  

 

Measurements 

The observed supplier in the WMS system has more than 

15,000 different products. The number of pallets in the observed 
period from 1st July 2020 until 31st July 2020 is 210 pallets in 

return, which means 7 pallets per day. The average number of items 
per pallet was 58 items, 53% of which related to toys, 28% to 

consumer electronics, and 19% to computer equipment and 

components. This gives a total of 12,180 items every month of 
which 6,456 are toys, 3,410 consumer electronics, and 2,314 

computer equipment and components, shown in the figure below. 
 

 
Fig. 2 Return categories 

 
To direct the return flow of goods as efficiently and accurately 

as possible, the company has created several categories of returns or 

types of returns: 

 Return type 1: the return originally packed goods 

 Return type 2: DOA (Dead / Defective on arrival) return of 

defective goods returned by the end-user to the partner 
eight days from the date of sale (contains a retail invoice),  

 Return type 3 return: Damaged goods (open goods, 

exhibits), 

 Return type 4: Return of damaged goods in transport to the 

customer, not picked up by the customer upon delivery. 

The customer's return receipt must be made on the same 

day, ie on the day of damage to the goods, or no later than 
the next working day, ie twenty-four hours from the 

occurrence of the damage. It is forwarded to warehouse 
administrators. 

 Return type 5 refund: Refund due to a delivery error. This 

refers to the quantitative deviation of the physically present 

in relation to the ordered goods. Also, there is a possibility 
that item B was delivered instead of item A, which 

constitutes non-fulfillment of the customer's order. 

 Return type 6: Return due to the customer's cancellation of 

the purchase when delivering the shipment to his address. 

Also, this category includes cases where the buyer returns 
the goods due to a price error. 

 Return type 7: Refund due to the customer's refusal to pick 

up the shipment upon delivery of the goods to his address. 
Also, this type is used if the customer has canceled the 

order and the goods have not yet left the warehouse. 

 Type 8 refund: A refund created by a service order when 
the defective item cannot be repaired to the customer 

within the warranty period, there is no adequate 

replacement, or the customer refuses the replacement item 

 Return of commission goods: Reliable partners are given 

goods from their own warehouse with the possibility of 

returning unsold goods, ie the return of commission goods 
given to the commission to individual partners is 

performed. A reliable partner has its special commission 
warehouse in ERP (Enterprise Resource Planning) within 

the group. Commission-related refunds are reversed within 
the business information system by selecting an option to a 

warehouse called a commission goods to return warehouse. 

 Return type N: Items of private labels whose value does 

not exceed 30 EUR.  

 

Regarding packaging processing and following activities, the 
packaging includes: 

 pallets 

 semi-pallets 

 stretch foils 

 cardboard boxes 

 

Throughout the LDC area, there are compartments between the 
shelves into which foil, cardboard, and paper are specially arranged. 

Employees empty and take full containers of packaging to the press 

machine located on the outside of the LDC near the end of business 
hours. Stretch foil is not placed in the pressing machine, but a bale 

is created from it, which the employee places in a special place 
outside the LDC. The reason for this is the further sale of bales to 

companies for the purchase of the stretch film. The rest of the 
packaging is placed in a pressing machine. After the maximum 

quantity is collected, the company in charge of collecting cardboard 
and paper is informed. As for pallets, the company collects 

damaged pallets inside the warehouse daily. Disposal is done on the 

outside of the LDC. Once a sufficient number of pallets have been 
accumulated, the company in charge of the collection is called. 

Also, the company, in agreement with the warehouse manager, 
allows all users to remove pallets if they have an adequate vehicle 

for transporting pallets. This reduces the cost of transporting pallets. 
The following presented data, collected during the research will 

show the average duration of the return process. The average 
duration of service is 6 days, which refers to the receipt of the item 

in the service department, inspection, and repair of the item. 

The first return process, from the branch office to the LDC / 
supplier, includes the activities listed in Table 1. These include 

unloading the goods in the receiving area, transporting the returns to 
the unsecured return department, checking documentation, control, 

sorting goods and return type corrections and processing procedures 
based on the type of return. The average time of the activity of 

returning the goods from the branches to the LDC or the supplier of 

the observed company is a total of 124 minutes. A total of three to 
four warehouse workers participate in the whole process, and with 

the scope of work, their number increases. The storage unit to 
which the measurements refer is one pallet in return. This does not 

mean that it takes 45 minutes to unload it from the truck, but it 
usually comes with other items that do not fall under the refund 

status. 
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Table 1. Time duration for branch returns at the supplier’s logistics 

distribution center 

Activity time [min] 

Unloading of goods in the reception area 45:00 

Transportation of returns to the documentation 

verification presorting area  

01:00 

Documentation check 05:00 

Control and sorting of goods and correction of the type 
of return 

68:00 

Processing procedures based on the type of return 05:00 

Total 124:00 

 
The second return process, from LDC to suppliers for non-

private label items, includes the activities listed in Table 2. These 
include activities between KAM (Key Account Management) and 

suppliers, collection of goods for return, creation of return receipt, 

control and boarding of suppliers, and conducting administration. 6 
to 7 people participate in the whole process, and as the number of 

work increases, their number increases. The average return activity 
time from LDC to an external vendor is 87 minutes. The storage 

unit to which the measurement refers is one pallet in return. 
 

Table 2. Time duration for LDC returns to suppliers 
Activity time [min] 

Activities between KAM (Key Account Management) 

and suppliers 

30:00 

Collection of goods for return 20:00 

Creation of return receipt 08:00 

Control and boarding of suppliers 25:00 

Conducting administration 04:00 

TOTAL 87:00 

 
The third return process, from service to supplier, includes the 

activities listed in Table 3. Depending on the handling of the goods 
after processing, a minimum of 3 and a maximum of 5 employees 

participate in the service. The unit of measurement is one pallet, and 

most of the time after processing in the service it is directed to the 
activity denied refund which is 6 days 1 h 9 min. 

 
Table 3. Time duration for branch returns at the supplier’s logistics 

distribution center 

 
Reverse logistics 

channels 

Activity time [min] 

Back to the 

distribution chain 

Service 6 (days)/144(h)/8640(min) 

Documentation 08:00 

Scanning and 
positioning 

05:00  

Total  8653 min/ 6 days 13 min  

Goods for 
landfilling 

Service 6 (days)/144(h)/8640(min) 

Categorization  10:00  

Documentation 08:00 

Repositioning to 
the warehouse on 
site 

05:00 

Total 8663 min/ 6 days 23 min 

Sale Service 6 (days)/144(h)/8640(min) 

Providing new 
item data 

01:00 

Documentation 08:00 

Transport to sale 
warehouse 

04:00 

Total 8653 min/ 6 days 13 min  

Refund denied Service 6 (days)/144(h)/8640(min) 

KAM contacting 07:00 

KAM decision 
process 

30:00 

Documentation 07:00 

Goods loading to 
truck 

25:00 

Total 8709 min/ 6 days 1 h  9 min 

4. Results and discussion 

During the research of the supplier’s return process, one of the 

most common problems was the return of undocumented items by 

external associates or branches. Also, it often happened that the 
branch sends several different items within one box, which greatly 

complicates the process of determining the approved refund, the 
type of refund, and further handling of items. This problem is 

related to the clutter of returned goods related to improperly packed 
goods, lack of parts for multi-component items, lack of instructions 

for use, etc. Returned goods take up a lot of space, especially during 

the summer and winter seasons when a large number of employees 
go on annual vacation. Returned goods then arrive faster than 

employees can process them. One of the problems is the 
communication between KAM and reverse logistics employees. It 

often happens that KAM incorrectly fills in the return receipt, which 
is later corrected by the reverse logistics employee with the 

approval of KAM or the warehouse manager. Up to half an hour of 
working time is lost in this process. Also, one of the problems is not 

updating the information about the taken return. In the event of this 

problem, the delivery vehicle arrives at the location of the return 
collection, but there is no return because it was picked up by 

another delivery vehicle.  
Based on the previously described problems of the observed 

system, suggestions for reverse logistics process optimization is  
provided for the improvement of the observed system, and this 

includes: 

 Proper direction of the return of goods from branches 
To solve this problem, it is stated that branch employees must 

document every item they want to return to the LDC. To encourage 

their work, it is proposed that the observed company gives certain 
discounts on the selling price of its own products for branch 

employees if the return of unapproved, improperly packaged, and 
undocumented goods is set to minimal. 

 

 Organizing return zone 

After determining the category of return, the toys should be 

directed by freight elevator to the 3rd floor, where the storage space 
is available, especially during the winter and summer seasons. To 

move a pallet of toys, which is an average of three pallets per day 
would require 1 worker to set aside an average of 9:30 minutes for 

such a procedure. An elevator to move the pallets is located 10 

meters from the return storage area. By the decision of the 
warehouse manager, an employee would be selected to move the 

pallets based on the amount of work he has that day. 
 

 Processing a larger number of pallets in the reverse 

logistics process 
In the observed period, one worker worked in the return zone 

within the warehouse. His job is to physically process the goods in 
return and administratively record the processing of the process. As 

previously stated in the observed period, the daily average of return 

pallets is 7, which gives 210 return pallets every month. The 
problem arises with the activities of control and sorting of pallets, 

on which the most time is lost due to clutter and oscillations in the 
number of goods on the pallets. The average time required for 

control and sorting is 68 minutes. The calculation concludes that 
another worker is needed to successfully control and sort all 

incoming pallets in return. 
To reduce the problems of control and sorting, it is proposed 

that when sending goods that are returned to the supplier, the 

branches stack the goods in smaller packages with the item type 
designation without mixing with other goods. This will eliminate 

the possibility of returning half-empty boxes, and thus reduce the 
time of sorting and control. This process enables the processing of a 

larger number of pallets in return. 
The conducted research has highlighted certain disadvantages 

while processing returns in the observed company from the 

Croatian logistics market. Research also takes in favor a fact that all 
companies need to individually approach to solve obstacles during 

reverse logistics processes. 
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For further research, the same methodology should be used to 
analyse different category supply chain subjects and to detect 

unoptimized processing. 
Companies should pay much more analytical attention to 

reverse logistics processing. Suggested would influence the 
visibility of each process, unnecessary activities, prolonged 

activities, unnecessary documentation, and similar. 

5. Conclusion

Although issues of reverse logistics are scientifically very often 

a topic constantly researched, from the other side, on the logistics 
market is noticed insufficient attention focused on the reverse 

logistics system. Logistics companies highlight their struggle with 
processing returns, concerned regarding reverse logistics costs that 

are easily generating if not maintained. 

The paper analyses suppliers’ reverse logistics processes, 
categorization of returns, and the reverse logistics time disposition. 

The main shortcomings of the reverse logistics process have been  
identified and suggestions for optimizing the observed system have 

been given. Some of the observed reverse logistics shortcomings at 
the observed supplier are the return of undocumented items by 

external collaborators, the ununiformed packaging of the items in 
return, the high occupancy regarding average area per item in 

return, incomplete documentation, etc. 

The paper proposes solutions for the optimization of the reverse 
logistics system as proposed solutions returned items processing 

from branches, solutions for reserving the space intended for 
managing items in return. 

Proper reverse logistics system management raises the level of 
business competitiveness within the entire supply chain, which 

results in greater satisfaction of the end customer. Through various 

case study analyses, we can detect possible limitations and 
influence other supply chain subjects. 
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