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Abstract 
Currently, manufacturing companies/organizations are exceedingly focused on the 
reverse logistics since it has its own share in the overall profitability and development 
of the organization. Proper management of the product returns are considered inevitable 
factor for success by many companies. Warehouses are important part of the reverse 
logistic chain where major part of the logistic management often require. In order to 
manage the product returns in an efficient manner in a warehouse, it is very important 
to have proper planning and proficient method to deal with any uncertain situations. 
Along with this updating technology, better staff allocation, proper communication etc. 
are considered as very important for the better function of the product returns 
management in an organization.  

The study was conducted in returns management section of a warehouse facility. The 
aim of the thesis is to tackle the uncertainty with the help of an efficient forecasting 
method to predict rate of product returns and further to understand the importance of 
forecasting in upbringing the performance of the warehouse. The first phase of the study 
also investigates through the current trend of the rate of reverse flow and proposal of 
the best suited method for forecasting of the future state. The second aim of the thesis 
is to improve the current method utilized for managing the product returns in the 
warehouse and improve the overall cycle time of the system under study. Second phase 
of the research also focuses towards lean warehousing by eliminating the warehouse 
wastes in the return management section. Finally, the results obtained in the study is 
linked with building and improving the key performance indicators (KPI’s) in the return 
management section of the case company.  

 

Keywords used: Reverse logistics, return management, lean warehousing, key 
performance indicators, forecasting, ARIMA 
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1 Introduction 

Within this chapter, background of the study and problem formulation is presented 
along by defining the purpose and the research questions.  Also, delimitation and 
outline of the thesis is described in this section. 

 

1.1 Background 

Today in globalised markets warehouses has become an important link in supply chain 
networks which contributes to one of the major performance objectives - deliverability. 
Warehouses are usually large buildings where the produced goods are stored before 
they are sent for sales. The various factors related to warehouse plays a major role in 
achieving supply chain objectives such as market expansion, customer support etc. 
(Singh, Chaudhary, & Saxena, 2018). The earlier role of warehouses as a centre to ease 
the supply-demand variation has been moved to value-added service providing sector 
which involves assembling, quality assurance and kitting (Sainathuni, Parikh, Zhang, 
& Kong, 2014).Therefore, it has become a challenging task to manage a warehouse 
more resourcefully and effectively with proper planning and taking control decisions, 
in today’s competitive market. Inbounding and out bounding of goods are the two main 
sides inside a warehouse which involves other sub operations like stock location 
assignment, order batching and release, order picking, and shipment. (Faber, Koster, & 
Smidts, 2013). 

Warehouse environment could literally be a place where lot of manufacturing wastes 
are identified. In order to make the operations in a warehouse more efficient and 
effective, these wastes should be identified and reduced. These wastes or non-value-
added activities may include unnecessary transportation, waiting, over utilization, 
increased inventory etc. The philosophy to minimize the non-value-added activities in 
a warehouse operation with the involvement of all employees is termed as lean 
warehousing (Anđelković, Radosavljević, & Panić, 2017). Also, human errors, 
occurring both knowingly and unknowingly are also an important cause of poor 
warehouse performance output (Salhieh, Altarazi, & Abushaikha, Quantifying and 
ranking the “7-Deadly” Wastes in a warehouse environment, 2019). Therefore, it is 
important to focus on the key performances of the warehouse, which would be different 
for different area in warehouses such as inventory-picking section, distribution section, 
transportation etc. (Staudt, Alpan, Mascolo, & Rodriguez, 2015). 

The main focus on the logistics and supply chain sector have increased immensely 
because of the minimization of time-to-market and uplifted competitiveness. So, in 
order to stay competitive in the market, proper planning, control and optimization of 
warehouses is a vital integral part of the traditional supply chain processes to stay 
competitive (Dotoli, Petruzzelli, & Turchiano, 2012). Now logistics and supply chain 
operations are no longer restricted till the product reaches the customer, but it also 
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involves the cycle of both ‘to the customer’ and ‘returns from the customer’.  Returns 
from the customer may include – the products to be refurbished or recycled (Salema, 
Pòvoa, & Novais, 2006). Therefore, it is quite obvious that warehousing functions play 
a major role not only in pushing the performance of the traditional supply chain, but 
also the ‘reverse supply chain’ as well ( Dowlatshahi, 2012).   

At present organizations are more focusing on reverse logistics and product recovery as 
it contributes to the economic benefits as well as for their environmental advantages 
(Salema, Pòvoa, & Novais, 2006). The companies are now taking advantage of the 
reverse logistics by extracting values from end life products ( Chan, Yin, & Chan, 
2009). Warehouse optimization is an important sector where the companies should 
concentrate to make the reverse supply chain activities smooth. According to 
Dowlatshahi (2012), another reason is that warehouses not only acts as a storage space, 
but it also deals with all the flow processes in the internal supply chain for the company.   
As the importance of the reverse flow is growing among industries and while observing 
deep into the concepts, different problems are identified apart from the problems of the 
forward logistics. Therefore, the main success factors for the reverse logistic process 
would be the proper planning, organizing and control of the activities taking place 
(Nuss, Sahamie, & Stindt, 2015). Furthermore, the efficiency of the reverse logistics 
operations has big impacts on the forward logistics operations as well, since it covers 
the areas like production, distribution, planning scheduling and stocking (Salema, 
Pòvoa, & Novais, 2006). Therefore, proper planning of the operations inside the 
warehouse is inevitable for making the reverse logistics effective and efficient, which 
is to reduce the unnecessary costs and increased time. Also, it is vital to organize the 
warehouse space in an efficient way for improving the agility of the reverse logistic 
operations inside ( Dowlatshahi, 2012). 

 

1.2  Case Study Company 

The study was carried out in a logistic warehouse in Jönköping, having its routes in 
Scandinavia and Balkan regions. The products mainly include spare parts like 
agricultural, home appliances, automobile parts. The primary mission of the company 
is the fast-trusted delivery of the products to the customers. The company is specialized 
in ‘in-night distribution’ across Nordic and Balkan countries. Warehouse is basically 
divided into ‘BSH section’ and the ‘distribution section’. BSH section basically 
involves all he internal material flow which is - sorting out the returned products, 
picking the order given by the customers from the respective inventory sections, order 
batching and releasing, shooting-in, the out-bounded products to the customer address, 
packing and sending it to the final dispatch area. The distribution section mainly deals 
with the external supply chain operations, like shipping it to the end customers. The 
main focus of this study is the optimization of the reverse logistic activities and in 
executing lean improvements in the BSH section. 
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1.3 Problem Formulation 
 
The performance of the logistic warehouse highly depends on how well the operations 
are carried out in the shop floor. In an ideal case scenario, the operations must be 
continuously improved as the market outside the company changes. Factors such as - 
the technology used, the information flow between the stakeholders, time and space 
utilizations, material flow, training and education, layout of the shop floor, waste 
management have a great impact in overall output of the warehouse (Kaynak, Koçoğlu, 
& Akgün, 2014).  
 
However, currently some of the above stated factors are not performed in an optimized 
manner by the logistic companies. The methods and technologies used for the reverse 
logistic operations are outdated which have negative effects on the betterment of the 
other stated factors as well (Daugherty, Myers, & Richey, 2002). For instance, 
nowadays poor IT system used by the company are often the reason for slowing down 
of the overall network server in which the major part of the material flow operations 
relies on.  
 
Most of the companies does not really take much care about the return flow of products 
and the main reason for neglecting it are, majority of the logistics are not fully equipped 
to handle revere flow of products and they think it is more expensive than the normal 
forward movement of products (Jayaraman, Patterson, & Rolland, 2003). Uncertainty 
due to the variety of return products makes it difficult to forecast and this in turn makes 
it a challenging task to save the costs.  Large amount of returns results significantly in 
high cost and time consuming for the return management section and therefore, 
managing the reverse flow in the finest way possible, is the prime need in a supply chain 
(Rogers & Lembke, 2001). One of the main problems in reverse chain is that, the proper 
quantity and quality of the returned items are not known beforehand which creates more 
workload to the employees in the return management (Fleischmann, Beullens, 
Ruwaard, & Wassenhove, 2001). Moreover, because of the uncertainty in the reverse 
logistic activity, wrong information transfer occurs due to improper communication 
between the stakeholders. This in turn causes the increased extra works for the 
employees in the returns management section and results in unnecessary time 
consumptions. Also, such activities lead to major disturbances in ‘better planning of the 
operation ahead’ (Rogers, Lambert, Croxton, & Dastugue, 2002). Therefore, proper 
planning and forecasting of the return products has become a necessity, as the reverse 
flow of goods and services are becoming an important sector in supply chain.   Another 
important problem which effects the internal flow of the warehouse would be the 
improper structuring/organizing of the warehouse. Inefficient structure causes 
increased wastes such as unnecessary transportations, waiting time, inventory which 
negatively effects material flow and the employee working conditions as well 
(Anđelković, Radosavljević, & Panić, 2017). 
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1.4   Purpose and Research questions 
 

The thesis explores through the importance of pre-planning reverse logistics and the 
significance of efficient forecasting and planning of the reverse supply chain activities 
which aids in improving the key performance indicators (KPI’s) of a logistic 
warehouse. Along with this, the study also focuses on the method utilized inside the 
warehouse for the return management, and how it is linked with the performance 
indicators.  

Therefore, the purpose of this thesis is to understand and analyze the product returns 
management in the warehouse and develop an effective and efficient strategy for 
tackling the possible hindrances created due to unplanned returns management. 

Initially by conducting a thorough literature search, proper understanding about the 
importance of having a well-planned reverse logistics activity and its positive effects of 
improving the key performance indicators, next step is the forecasting of the reverse 
flow rate so that necessary planning activities could be executed and how KPI’s could 
be related with it. So, the first research question is: 

RQ1. What method can be used for efficient forecasting of the rate of product returns 
in the warehouse and how KPI’s can be enhanced in the case company with the help of 
forecasting? 

Forecasting of the amount of upcoming number of returns could help in the pre-
planning of the activities, based on which the employees could be allocated in the 
returns section the focus was on the methods and processes followed by manpower in 
the return management section, so that the unnecessary warehouse wastes could be 
eliminated or reduced. After forecasting, it is important to know how the work is carried 
out in the returns management section after the products reaches the warehouse, so that 
current utilized method could be improved. Therefore, the second research question 
would be: 

RQ2. How can the current method and processes be optimized in the case company to 
improve the overall processing time in returns section in the case company? 

 

1.5 Delimitations  
 
The study is conducted in the reverse logistic management section in a warehouse 
within the subject ‘logistics and supply chain management’. Since the topic 
“Forecasting and lean improvements in the product return management” is very vast 
for the timeframe of this thesis, boundaries/restrictions are set accordingly for 
narrowing down the research. Following are the delimitations of the study: 
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• The study is mainly conducted in a warehouse facility in Jönköping, which 
limits its external validity up to an extent. Different warehouses must have their 
own approaches in handling the reverse flow management, which makes it 
slightly difficult for generalizing the data obtained from the warehouse under 
study. 
 

•  The focus of the thesis is on the integral part of the warehouse which is – 
product returns management section, but not on the other departments. The 
intended study does not specify how the improvements made in returns flow 
effects the KPIs of the other departments as well. Therefore, it is hard to 
formulate the overall performance of the warehouse after the project 
implementation. 
 

• The economic feasibility of implementing method improvements proposed in 
the second part of the thesis was not covered in this study because of the time 
constrains as well as the complications of acquiring the data regarding it. Along 
with this, for the calculation of the employee requirement, only the physical 
quantities are considered, like the processes, number of returns. 

 
• Due to restriction of accessing company documented data, the forecasting is 

done using only 3 months data documented by the company as per special 
request. This may limit the validity of the current results, even though the 
method used is reliable for the company.  
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1.6 Outline 
 

This thesis report includes five chapters – introduction, theoretical background, method 
and implementation, findings and analysis, and discussion and conclusion.  

Chapters Description 

Introduction  

 

 

Within this chapter, background of the study and 
problem formulation is presented along by defining 
the purpose and the research questions. Also, 
delimitation and outline of the thesis is described in 
this section. 

Theoretical Background 

 

 

 

 

Chapter explains the readers about the theories used 
as the foundation of this thesis. It starts by defining 
the broad perspective of supply chain and then taking 
it to reverse logistics by explaining the various 
drivers, KPIs and barriers associated with product 
return management. Also, in this chapter, a brief idea 
of lean warehousing and forecasting of product 
returns is also described. 

Method and Implementation Chapter starts by elaborating on the research 
philosophy and approach used for this study. 
Moreover, it gives the reader an idea about the 
research strategy, data collection methods and data 
analysis procedures used to conduct this research. 
This section will end by describing the validity and 
reliability of the study. 

Findings & Analysis Section starts with a brief description about the case 
company. The result of this study after the guidance 
from literature review, interview, observation and 
documentation is presented in this chapter. 
Furthermore, findings from the case company and 
analysis by the authors will be described in this 
section.    

Discussion & Conclusion 

 

 

Chapter involves the discussion of methods and 
findings along with the conclusion, drawn from the 
thesis by answering each research questions. This 
chapter will end by describing the ideas for the future 
research applicable for this study. 

Table 1. Outline of the thesis 
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2 Theoretical background 

This chapter explains the readers about the theories used as the foundation of this 
thesis. It starts by defining the broad perspective of supply chain and then taking it to 
reverse logistics by explaining the various drivers, KPIs and barriers associated with 
product return management. Also, in this chapter, a brief idea of lean warehousing and 
forecasting of product returns is also described. 

 

 

2.1 Defining Supply chain  
 
Supply chain is now accepted as the most crucial aspect for the global manufacturing 
industries. It has significant share in both economic and sustainable development of the 
organization, since it incorporates operations like import/export and all vital logistics 
activities (Neureuther, 2012). Supply chain can be stated as the flow of values or 
products from source to customer, which involves organizations and individuals. 
Supply chain consist of both forward and reverse flow. In the last few decades huge 
number of researches are being done for the better management and improvisation of 
supply chain. (Lummus & Vokurka, 1999).  
 

2.2 Supply chain management 
 
Often authors and researches have distinctive views for supply chain management 
(SCM), which makes it difficult to point out an exact definition for the same. However, 
supply chain management is often recognized as a set of activities mandatory for 
making the performance and responsiveness of the supply chain processes high. 
(Mentzer, et al., 2001).  
 
According to Chopra and Mendl (2016), “Effective supply chain management involves 
the management of supply chain assets and product information, and fund flow to grow 
the total supply chain surplus”. 
 
It is always very clear that, management often requires efficient planning of the factors 
which drives the performance of the supply chain. The major drivers which effects the 
performance of the supply chain are: storage facility, inventory management, 
transportation, information flow, work-force and pricing (Chopra & Meindl, 2016). 
 

2.3 Closed loop supply chain 
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Closed loop supply chain (CLSC) became immensely popular and widely discussed 
among the industrialist and researchers as the focus on the environmental concerns are 
getting hiked (Salema, Pòvoa, & Novais, 2006). Closed loop supply chain can be 
essentially described as the process of escalating the value creation by recovery, recycle 
or reuse of the product returns overtime. While comparing closed loop supply chain 
with the traditional supply chain, it not only targets economic gains but also balances 
social and environmental factors as well (Kumar & R.M. Satheesh Kumar, 2013). 
 
The closed loop supply chain basically reflects two phases of supply chain processes:  

1. Forward flow logistics 
2. Reverse flow logistics 

The forward flow or the traditional logistics flow initiates from the supply of the raw 
materials for the manufactures and then the manufactured items are reached to the 
retailers, where the customers own it. Inversely, the reverse supply chain is essentially 
the inverse flow of the value or products from the customers back to the suppliers 
(Sundari & Vijayalakshmi, 2016). The below Fig 1 represents the basic flow process 
of the closed loop supply chain process. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

Figure 1. Closed loop supply chain (Khor & Udin, 2012) 
 
The major difference between the two phases of the closed loop supply chain is the type 
of concerned uncertainty. When it comes to the traditional supply chain, the client 
demands are uncertain, but for the reverse supply chain - uncertainty is for the supply 
of returns from the supplied back to the network (Salema, Pòvoa, & Novais, 2006). The 

Raw material 
suppliers Manufacturing  Distribution/Retail Customers 

Repair 

Remanufacture 

Recycle 

Disposal 

Forward supply chain 

Reverse supply chain 
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study about closed loop supply chain involves the entire life cycle of the product rather 
than just the forward or reverse flow (Bensalem & Kin, 2019).  
 

2.4 Reverse logistics   
 
In this section, the theory is narrowed down to reverse logistics and the factors which 
is involved closely to it, so that the frame of reference stays congruent with the study. 
 

2.4.1 Interpreting reverse logistics 
 
According to Khor and Udin (2012), reverse logistics is an important integral part of 
the reverse supply chain processes, which holds a series of operations like product 
acquisitions, recycle, remanufacture, reprocessing, inspection, and remarketing. It can 
also be interpreted as the flow that originates from the customer and finishes with 
receiving of the products with the producers (Bensalem & Kin, 2019).  
 
“The term reverse supply chain consists of a set of all activities and actors necessary 
to collect post-consumer goods, recover the residual value and re-create and 
redistribute either a marketable product or an input factor that is usable in forward 
value creation process” (Nuss, Sahamie, & Stindt, 2015). 
 
It is clear that different authors have different definitions for reverse logistics both in 
terms of environmental focus as wells as the economic focus. A very important point 
which Ritchie, Burnes, Whittle and Hey (2000) noted was that, in order to have a 
successful reverse flow process, the organizations should have the capability to inverse 
the normal logistic processes in such a way that distinct inventory can be tracked by 
customers and rebounded in an efficient manner.   
  

2.4.2 Drivers of Reverse logistics 
 
According to Meyer, Niemann, Mackenzie, Lombaard (2017), the drivers of reverse 
logistics in an organization can be classified into two categories: internal and external 
drivers.  

1. Internal drivers 

The factors which are internally or directly related to the company profit, resource and 
working are included in the internal drivers of the reverse supply chain. Internal drivers 
are the prominent motivating factors for the company by improving the profit and 
revenue through reverse logistics activities. The prominent internal drivers are: 
Economic drivers, competitive drivers and operational performance drivers (Meyer , 
Niemann, Mackenzie, & Lombaard, 2017).   
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o Economic drivers  
Return of the products and reuse often help the company to save tremendous 
amount of money since it is a best possible alternative for acquiring raw 
materials and manufacturing new products. Moreover, recovering products 
helps to build the opportunity for the company to make profit out of it by selling 
it to the second-hand market as well (Akdoğana & Coşkunb, 2012). For 
instance, selling of the retained products to the employees or customer at a 
discounted rate is a common practice in the market.  
 

o Competitive drivers 
Meyer, Niemann, Mackenzie, Lombaard (2017) specifies that inventory 
carrying cost can be minimized with the aid of product returns which can help 
the organization to be more competitive. Moreover, author also points out that 
it can also benefits in cutting down the cost, which could gratify the customers 
as well. Along with the being ‘green’ is also considered as a competitive 
advantage in the current decade, since the customers now prefer more 
environmentally friendly organizations (Meyer , Niemann, Mackenzie, & 
Lombaard, 2017). 
 

o Operational performance drivers 
Reverse logistics supports the performance of the organization, as the returned 
products are creating additional revenue for the organization, plunges the 
operating cost as well as opportunity cost for elimination of scrap products. 
Along with, it backs the organization in conserving the available input 
recourses, and thereby upsurges the operating efficiency (Meyer , Niemann, 
Mackenzie, & Lombaard, 2017). 
 

2. External drivers 

External drivers are the factors which is indirectly related to company as it effects the 
external stakeholders of the supply chain network also, which includes government, 
society, customers, market/competitors ( Govindan & Bouzon, 2018).  
Meyer, Niemann, Mackenzie, Lombaard (2017) listed the external drivers as the 
following:  

o Legal drivers 
World nations are now promoting strict rules and regulations for organization 
for treatment of end-of-life products, handling the disposing the waste, efficient 
packaging and recovery of packaging, which is directly related to the reverse 
logistic operations. Another point in legal drivers is that, the organizations is 
liable to provide its customers better service and products, refunding and return 
options, which have a serious impact in the customer satisfaction (Akdoğana & 
Coşkunb, 2012).  
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o Environmental drivers 
Currently, the social stress on the organizations are intense as the running out 
of non-renewable recourses are getting drained out because of the surge in 
consumerism ( Corrêa & Xavier, 2013). Therefore, product recovery became a 
factor which drives the performance of the organization since the reduction of 
carbon footprints improves company status and attracts customers eventually 
(Meyer , Niemann, Mackenzie, & Lombaard, 2017).  

2.4.3 Reasons for product returns  
 
According to Shaharudin, Govindan, Zailani, Tan (2015), product returns are classified 
into three types. 

o Manufacturing returns – mainly includes returns for scrapping, re-
manufacturing, specification errors.  

o Distribution returns – Damaged products, after shelf-life products. 
o Customer returns – End of use products, end of life products, re-work, warranty 

issues.   

2.4.4 Key performance indicators & Critical success factors of 
reverse logistics 
 
Both terms differ in terms of cause and effect. KPIs are the effect of action which are 
measured to know whether they are successful or not, whereas the critical success 
factors (CSF) are the cause of success which helps to identify what are needed to be 
successful (Marr, 2019). The overall operations and cost savings on the return process 
can be improved by developing and implementing KPIs and CSFs in reverse logistics. 
 
Rodrigues Vaz, Grabot, Maldonado & Selig (2013) had pointed out some of the main 
critical success factors for reverse logistics, which has impact on finance, taxation, 
inventories, sales and marketing. They are: 

• Good inputs control 
Deals with the identification of the goods by looking into its condition and 
making decisions whether to reuse or not. Having a control on the incoming 
goods makes the reverse flow manageable and profitable. 
 

• Reduced cycle time 
Mainly aims in reducing the time from the beginning, that is the time from 
making the decision to return the product, movement and finally processing. 
Unclear procedures, improper infrastructure of the reverse flow and bad input 
controls are the main factors that are time consuming. 
 

• Information systems 
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This is something which is required for a good reverse logistics system. Having 
a good information technology system helps in tracking the returns, knowing 
the cycle time and knowing the performance of the providers.  
 

• Collaborative relations between customers and suppliers:   
Trustworthy relation must be kept between different agents in the reverse flow. 
For the system to work efficiently, information related to return items, 
forecasting, restocking times etc. are needed to be shared within the agents in 
the reverse flow network. The problems that might arise from the members of 
the reverse flow is another thing to be taken care. 
 

• Standardized and mapped processes 
Organizations which often lack in standardized procedures finds it hard to make 
right decisions during reverse logistic operations. So, having a standardized and 
mapped process in reverse flow often facilitates in giving room for the 
improvement opportunities.  

 Different authors assess the performance of reverse logistics in different ways. Authors 
argue that, KPIs differs within the organization depending upon their business strategic 
goals and vision but some of the indicators remains standard. It is necessary to measure 
the reverse logistics through proper indicators because, the entire service of RL has a 
strong influence on the performance of supply chain. If the performance measurement 
goes wrong, then it creates hindrances and unwanted behavior within the system. It is 
often used as a tool by the management to compare the actual results with a 
predetermined target (Pagon & Manthou, 2016).  
 
Pagon & Manthou (2016) has mentioned the KPIs of reverse logistics by pointing out 
the performance indicators in different sectors of reverse logistics such as in customer 
satisfaction, financial performance, Internal business process perspective, warehousing 
and transport. The performance indicators for the previously mentioned sectors are:  

• Customer Satisfaction 
Some of the indicators that have to be measured in terms of customer 
satisfaction are behavior of the employees, quality and quickness in the service, 
time, accuracy and clarity in billing. But most of the time, quality comes first in 
order to satisfy the customer (Pagon & Manthou, 2016). 
 

• Financial Performance 
This is the area where most of the organization does not give much importance 
when it comes to reverse logistics. They think it as non-profit process. 
According to Guimarãesa & Salomon (2015), indicators involved are the 
recapture value which measures the percentage, volume and reason for the 
return products and the operations cost which measures the utilization of 
resources, training and development cost etc. 
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• Internal Business Process Perspective 
This sector involves the internal business processes that an organization must 
follow in order to satisfy the customer. Pagon & Manthou (2016) mentioned 
three important processes needed, such as innovation, operations and postsale 
service process. Performance indicators for this sector involves cycle time, 
response time to the complaints, percentage of sales and process cost. 
 

• Warehouse 
Facility plays an important role as the space matter for those who manages the 
return process. They must have enough space and locations to replenish the 
returned products and also have proper waste management system to deal with 
scrap or damaged products. Indicators are process cost for returning the goods, 
quality of the returned product and packages and cost incurred in disposal 
(Pagon & Manthou, 2016). 
 

• Transporting 
This sector plays a vital role in revers logistics as the return products needed to 
be properly transited. The firms must try to reduce the carbon footprints there 
by properly planning the return flow of goods. Performance indicators in this 
sector are transportation cost, number of products returned per the volume of 
products delivered, and transit time (Pagon & Manthou, 2016). 

Sangwan (2017) has explained the performance indicators of reverse logistics in 
different way. This author segregated the KPIs in terms of the major activities of 
the reverse logistics which are collection, inspection and sorting, and product 
recovery. The KPIs mentioned for collection activity are initial investment, return 
volume, operating cost, customer satisfaction and environmental impact. For the 
activity, inspection and sorting, the KPIs given were skilled labor availability, 
waste disposal cost and space, storage and transportation cost. And finally, for the 
product recovery, KPIs stated are value recovery, market demand, impact on the 
environment etc. (Sangwan, 2017). 
 
Even though the authors interpret the KPIs of reverse logistics in different ways, 
their common aim is to show the importance and the impact in measuring the 
performance of the reverse logistic services. 

 

2.4.5 Barriers for reverse logistics management   
 
According to Sharma, Panda, Mahapatra and Sahu (2011), the dominant barriers of 
reverse logistics management are: 

• Poor awareness about reverse logistics 
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Not being aware of the fact that reverse logistics can lead to both economical as 
well as environmental benefits is considered as a major barrier in the 
implementation of a proper reverse logistics strategy. If proper understanding 
and awareness is not present among the stakeholders, they would probably focus 
more in the forward chain only, rather than looking at the whole closed loop 
chain.  This might result in a mighty loss of numerous advantages that the 
company could have made because of reverse logistics ( Sharma, Panda, 
Mahapatra, & Sahu, 2011). 
 

• Difficulty in forecasting and planning 
Since the demand and the type of goods vary a lot, it is very hard for most of 
the organizations to build a solid forecasting and planning strategy for reverse 
logistics ( Sharma, Panda, Mahapatra, & Sahu, 2011).  

 
• Outdated technology and information systems  

Utilizing a technology system have its lion’s share in the success factors of a 
reverse logistic systems. It is major supporting factor for its working. Lacking 
in the use of adequate technology will limit the working of operations like 
tracking of returns as well as proper information flow among the stakeholders ( 
Sharma, Panda, Mahapatra, & Sahu, 2011). 
 

• Lack of support from the top management 
Proper support must be provided by the top management of the organizations 
for the other stakeholders like dealers, distributors, retailers and other members 
as well in order for the better performance of the reverse logistics ( Sharma, 
Panda, Mahapatra, & Sahu, 2011).  

The above stated barriers in frame of reference are vital as it complements the barriers 
in warehouse under study conducted. According to Sharma, Panda, Mahapatra and Sahu 
(2011), other hindrances which effect the reverse logistics performance are: 

• Financial limitations 
• Resources 
• Organizational policies 
• Product quality issues 
• Legal issues 

Apart from all the barriers mentioned above, Ravi and Shankar (2004) pointed out few 
other barriers as well,  

• Resistance to change  
• Improper training and education for the employees  
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2.5 Lean warehousing  
 
The term lean was first introduced by the Japanese automaker which is Toyota with an 
intention to reduce cost and increase the productivity and quality. Before introducing 
this philosophy into warehouse, it was widely performed in the manufacturing fields 
and it was termed as lean manufacturing. Invention of lean philosophy has bought 
significant benefits to the manufacturing fields making organizations success in the 
market. It is not only effective on the manufacturing side, but it is also effective in 
improving the administrative sides (Buonamico, Muller, & Camargo, 2017).   
 
Several authors have defined lean manufacturing in different ways, but the ultimate aim 
is to eliminate the wastes in manufacturing such as overproduction, waiting, 
transporting, inappropriate processing, unnecessary inventory, excess motion and 
defects.  There are both quantitative and qualitative benefits in implementing lean. 
Some of the quantitative benefits are improve in manufacturing lead time, cycle time, 
inventory efficiency of the machine and other important parameters. Qualitative 
benefits are improving communication, behavior of employees, decision making etc. 
(Bhamu & Sangwan, 2013).   
  
Earlier the role of warehouse in a supply chain was not given much importance but due 
to the gradual change of market and increase in competitiveness led to observe the 
warehouse activities in order to improve the overall efficiency of the logistics operation. 
Thus, the recent literatures started focusing on how to make the warehouse activities 
more efficient through waste reduction and finally termed it as lean warehousing. It is 
difficult to find literatures related to lean warehousing than lean manufacturing as it is 
something new which has been taken care of, in the current scenario. The term lean 
warehousing means systematic, sustainable and measurable improvements of 
warehousing process with involvement of all employees by minimizing the non-value-
added   activities in a warehouse operation (Anđelković, Radosavljević, & Panić, 
Effects of Lean Tools in Achieving Lean Warehousing, 2017).  
 
Implementing lean practices in warehouse is beneficial for the customers and the 
organization itself as it helps in minimizing the non-value-added activities from the 
point of perspective of customers and helps in being efficient within the supply chain. 
Application of lean practices in a warehouse is different from those used to apply in 
manufacturing plants. But the lean tools often used are the same, such as VSM (value 
stream mapping) to identify and reduce wastes, 5S for work organization, visual 
controls etc. (Buonamico, Muller, & Camargo, 2017). Even though there are lots of 
techniques and tools in assessing lean, it is very difficult and challenging to use a 
specific tool or techniques in terms of improving the warehouse performances (Sharma 
& Shah, 2016). According to Anđelković (2016), the main aim of including lean culture 
in warehouse is to increase the responsiveness to the market thereby reducing the cost 
and creating greater values 
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Lean warehousing seeks to engage all the cross functional team at each level in decision 
making for continuous improvement. While warehouse optimization includes saving 
time, improving flexibility, customer satisfaction etc. Dealing with both helps in 
improving issues like dispatching, planning the layout, order picking and return, 
utilizing the resources. Bringing lean and optimizing the warehouse is not obtained in 
a single try, it requires continues practice and improvements in several tasks 
simultaneously. Changing or eliminating one of the wastes has an effect on the other, 
and it becomes a loop and it's hard to make a shift (Sharma & Shah, 2016). Therefore, 
the first step for implementing lean in a warehouse is to analyze the level or type of 
waste in the system (Abushaikha, Salhieh, & Towers, 2018). The types of waste (Muda) 
according to lean philosophy is translated as the waste in the warehouse environment 
and addressed below: 
 

• Motion – any unnecessary movement of employees which does not add value to 
the product and services (Buonamico, Muller, & Camargo, 2017). This can 
happen due to improper routing and in locating the equipment which are not 
kept in the desired places. 
 

• Inventory – because of improper planning there can be a downflow of products 
from the suppliers which results in excess stock thereby accumulating the 
inventory. Any kind of stocks being stuck in the warehouse is an indicator of 
waste (Abushaikha, Salhieh, & Towers, 2018). 

 
• Waiting – this happens when the time is spent waiting for a task to be completed 

due to the delay of materials, information, and people. Human and resource 
capacities are being underutilized because of this kind of waste (Abushaikha, 
Salhieh, & Towers, 2018). 

 
• Transportation – involves unnecessary transport of information and goods 

internally. This can happen when the position for sequence of processes are kept 
far apart from each other. For example, collecting invoices from different 
section (Abushaikha, Salhieh, & Towers, 2018). 

 
• Over production – this type of waste is seen in the warehouse, when an order is 

prepared or replenished earlier than it is mentioned. This can increase the work 
in progress (Buonamico, Muller, & Camargo, 2017). 

 
• Over processing – this kind of wastes occurs when a same thing is done 

repeatedly which is not going to create any value to the customers. For example, 
inspection at each and every stage, scanning barcodes multiple times, moving 
goods from place to place without any reasons etc. (Abushaikha, Salhieh, & 
Towers, 2018). 
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• Defects – this happens when wrong order or defective products are supplied to 
the customer. This leads to more returns which is an extra work in the 
distribution center. Also, damages caused within the warehouse can affect the 
reputation of the company (Anđelković, Radosavljević, & Panić, 2017).  
 

By reducing or eliminating the above-mentioned wastes, there are chances for the 
warehouse to improve the quality of their services or goods and promotes the use of 
resources in an optimized way without unnecessarily using it. This will also have a 
positive influence on the warehouse operational performance (Abushaikha, Salhieh, & 
Towers, 2018).  
 
According to Buonamico, Muller & Camargo (2017), the expected outcomes after 
implementing lean warehouse should be improved accuracy in productivity and 
inventory recording, reduction in stock, proper utilization of storage and reduction in 
transportation cost, less errors during picking, improvement in health and safety 
measures, workforce commitment and teamwork. It should be noted that, it is not 
necessary that the lean principles of warehouse differ with the type of warehouse such 
as, work in process warehouse, finished goods warehouse, distribution warehouse, and 
value-added services warehouse. The same methodology will be applicable to all kinds 
of warehouses as the operations carried out in each will be the same (Salhieh, Altarazi, 
& Abushaikha, 2019). For instance, receiving, storing, picking and dispatching. Below 
figure depicts the different activities and the seven wastes according to lean principle 
have its link to the warehouse operational performance. 
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Figure 2. Warehouse wastes (Salhieh, Altarazi, & Abushaikha, 2019) 
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2.6 Forecasting of product returns 
 

According to Krapp, Nebel, Sahamie (2013), “Regardless of the reasons for utilizing 
returned products, Closed Loop Supply Chain  are typically uncontrollable at the 
supply chain resulting in large stocks to anticipate the uncertainty on three dimensions: 
return uncertainty in quantity, timing as well as quality and composition, respectively”. 

Timing uncertainty is generated when the instances when a particular product will be 
returned is uncharted. Also, one of the major factors for the timing uncertainty could be 
the customers unwillingness to send back the products even after they replaced their 
product with an updated one. Whereas quality uncertainty is when the company is 
clueless about the reusability of the product return. Therefore, having an effective 
monitoring and forecasting system has its lion’s share in diminishing the uncertainty of 
the product returns in a closed loop supply chain (Krapp, Nebel, & Sahamie, 2013). If 
the organization has a hold on the approximation of the amount of returns about to 
arrive, it would facilitate in the better planning of the layout, operations in product 
recovery procedure and in overall an efficient reverse logistic system (Agrawal, Singh, 
& Murtaza, 2014).“In planning and decision making process, prediction of the future 
events is very critical and forecasting can help in rational decisions” (Majid & Mir, 
2018). 
 

2.6.1 Forecasting methods 
 
Majid and Mir (2018) specifies that, prime forecasting methods are classified into two 
categories,  

1. Qualitative methods: Qualitative approach in forecasting required 
special guidance and awareness from the experts in respective domain 
rather than utilizing a numerical or statistic data (Majid & Mir, 2018).   
 

2. Quantitative methods: Previous data or records are used for forecasting 
or predicting the future outcomes in quantitative forecasting approaches 
(Majid & Mir, 2018). 

Some of the most popular forecasting methods are: 
 

1. Delphi method: Uses the expert’s opinion and judgments for forecasting. Set of 
questionnaires are used to get information form the people/ experts about the 
topic under study (Skulmoski, Hartman, & Krahn, 2007). 
 

2. Market research: It is a qualitative forecasting technique with the aid of 
gathering and analyzing the data about the market under study so that future 
state can be forecasted (Hague, A practical guide to market research, 2006). 
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3. Time series analysis: This is a type of quantitative approach, which utilizes data 
about the system under study in different period of time ( Srivastava, Badal, & 
Jain, 2010). “Time series analysis is used to analyze data that consist of 
repeated observation on a single experimental unit” (Velicer & Colby, 2005).  

 
4. Regression model: According to Goldberg & Cho (2010), if there is more than 

one variable under study, regression model facilitates the relationship between 
different variables.  

 
5. Smoothing model: According to Feiyan, Qian, Junhong, Jiuyong (2012), 

smoothing model is often used for time series anlysis and easy to conduct and 
adaptable. The main characteristics of the smoothing model is that, (1) 
utilization of the previous data and (2) it understands the average value and 
make it smooth (Feiyan, Qian, Junhong , & Jiuyong, 2012). 

 

 
 

Figure 3. Types of forecasting 
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3 Method and Implementation 

This chapter starts by elaborating on the research philosophy and approach used for 
this study. Moreover, it gives the reader an idea about the research strategy, data 
collection methods and data analysis procedures used to conduct this research. This 
section will end by describing the validity and reliability of the study. 
 
 

3.1 Research philosophy 
 

For a researcher, in order to construct an enhanced integration of the research strategy 
into the professional practices, it is very critical to have a solid understanding about the 
research philosophy and the key terms associated with it (Williamson, 2002). “The term 
research philosophy refers to a system of beliefs and assumptions about the 
development of knowledge” (Saunders, Lewis, & Thornhill, 2009).	 According to 
Williamson (2002), there are two major philosophies for conducting a research, one 
being positivism and the other being interpretivism. Positivism can be simply defined 
as the philosophy of objectifying or testing the existing hypothesis/knowledge. 
Inversely, interpretivism is the creation of a new hypothesis/knowledge without having 
any pre-conceived idea about the system under study ( Uduma & Sylva, 2015).   

After conducting the initial pre-study, then making it into a problem statement and 
research questions, the case was more inclined to proper facts and graphs. Also, from 
the pre-study as well, the research had a pre-existing base about the case. So, majority 
of the data gathering, and analysis was executed in a positivistic approach.  

“Although post-positivist, like positivist assume that the reality exists, the former 
believe it is not easy to discover… because of flawed human intellectual mechanisms 
and the fundamental interactable nature of the phenomenon…..reality must be 
subjected to widest possible critical examination”. (Williamson, 2002). 

Therefore, in order to keep a check on the reliability of the data obtained, both 
positivism and post-positivism philosophy is also utilized since various section involves 
qualitative data as well.    

3.1.1 Research approach 
 
Research approach mainly represents the type of reasoning styles used by the researcher 
for solving the research questions. According to Williamson (2002), reasoning styles 
are divided into two categories – Deductive reasoning and Inductive reasoning. 
Deductive reasoning is closely related to positivist research philosophy, since it deals 
with the logical testing based on the foundation of a theory and inductive reasoning is 
the approach used by the interpretivist since it deals with theory creation without any 
pre-existing idea (Williamson, 2002). 
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Since, the first research question was more related to forecasting and prediction of the 
product returns, a deductive type of reasoning was found appropriate for answering. For 
the second research question, it was related to practical improvement of the method 
utilized by the operators. In order to answer the second research question, it is not 
practical to deal with just quantitative data analysis, since it is related to shop floor 
method improvements and closely related to employees working. Therefore, both 
quantitative and qualitative analysis were utilized in a deductive manner.  
 

3.1.2 Research strategy 
 
According to Yin (1994), a case study can be defined as “an empirical enquiry that 
investigates a contemporary phenomenon within its real-life context, especially when 
the boundaries between phenomenon and context are not clearly evident” (Williamson, 
2002). Case studies research method is often utilized for making a thorough 
understanding about the complex situations with the aid of previous study reports and 
circumstances ( Zainal, 2007).  A case study is often qualitative in nature but can be a 
quantitative research strategy or a blend of both the types of approaches as well ( 
Starman, 2013). 
 
According to Williamson (2002), case study research method is mainly divided into 
two types, 

1. Single case study: This type of case study is often utilized for getting a deep-
rooted understanding about a particular situation or in a specific case 
(Williamson, 2002).  
 

2. Multiple case study: Multiple case studies are done in such a way that; the 
researches uses multiple cases for a studying about a particular theory or idea. 
It is utilized especially for comparison within same theory for different cases 
(Williamson, 2002).  

According to Yin (2003) and Runeson & Höst (2009), another way of classifying the 
case study is: 

1. Embedded case study: where the study is conducted in an integral part or parts 
of the case company which compliments the study (Runeson & Höst, 2009). 
 

2. Holistic case study: Where the complete system is taken as a whole for the 
study (Runeson & Höst, 2009). 

In this study the author is more concerned about the internal validity and reliability of 
the results and the case which was under study had all the peculiar characteristics of the 
entity that should be analyzed and had all the appropriate data which is required for the 
study (Williamson, 2002). Therefore, a single case study was chosen for the research. 
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Along with this, the author is focusing on a particular section which is the returns 
management section of the case company which fits the topic undertaken. Because of 
the nature of the study, taking all any of the other section other than the returns 
management section was found irrelevant. So, an Embedded case study was utilized for 
the research. 
 
Therefore, the method adopted for this research is Embedded-Single case study.  
 

3.2 Data collection 
 
While conducting a research study, information which are needed to be gathered are 
either collected by the researcher or extract the information from the already available 
sources. Based upon these approaches, the collected data are categorized as Primary or 
secondary data (Kumar R. , 2011). New data which are collected for a research purpose 
is Primary and the raw data which have been already collected for a purpose is 
secondary (Saunders, Lewis, & Thornhill, 2009). In this thesis, both primary and 
secondary data were used for the fulfillment of the study. 
 

3.2.1 Primary Data 
 
Primary data are data that are collected by the researcher itself. Questioning, taking 
interview, observing by being involved or not and doing experiments are the basic 
methods used in collecting primary data.  One or more of these methods can be used in 
collecting the data and this purely depends upon the purpose of the research being 
conducted (Walliman, 2011). Sometimes, it might not be possible to use the most 
appropriate method to fulfill the purposes of the study, due to lack of resources or 
required skills and this could affect the quality of the data. Another important factor 
that depends on the quality of the primary data is the respondent’s understanding on the 
purpose and the importance of the study (Kumar R. , 2011). If the respondent does not 
clearly understand the purpose of the study, he/she might not be able to give a proper 
answer which effects quality of the data, making it less reliable for the study.  In this 
thesis, primary data are collected through conducting interviews and making 
observation by the authors. 
 

3.2.2 Interview 
 
This type of method in primary data collection is mostly used for collecting qualitative 
data which involves gathering information from the individuals. Interviewing can be 
done in different ways, either by reading the questions and writing down the responses 
or by trying to grasp information or opinions from another person by asking 
spontaneous questions through telephone or face to face. In using this method, the 
researcher has the freedom in choosing the format and the questions to ask to the 
respondent. This is a flexible method, where the researcher can frame new questions 
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that comes up during the course of an interview. Unlike questionnaires, here, the 
respondent will also be able to ask questions to the interviewer (Kumar R. , 2011). 
According to Williamson, (2002), depending upon the degree of flexibility, there are 
three types of interview, which are structured, un-structured and semi structures 
interview.  
 
In Structured interview, predetermined or standard questions are asked in the same 
order to each respondent. This is similar to questionnaire managed by an interviewer. 
This type of interview is used only when the research problem is well known. Mostly 
quantifiable data are gathered using this type of interview (Saunders, Lewis, & 
Thornhill, 2009).  In unstructured interview, non- standardized or non- scheduled 
questions are asked, and questions generates depending upon the answers for the 
previous questions (Williamson, 2002). This type of interview seems to be more 
flexible than structured interview because the researcher can decide on what to ask and 
when to stop. While conducting this type of interview the researcher should have a clear 
idea about the situation in which the researcher wants to explore (Saunders, Lewis, & 
Thornhill, 2009). Semi- structured interview is a mix of both structured and 
unstructured type where the interviewer will have a set of predetermined question but 
depending upon the organizational context and the flow of conversation, the interviewer 
can change the order of questions and ask the necessary ones (Saunders, Lewis, & 
Thornhill, 2009). 
 
In this thesis, a semi structured interview was used. The prepared questions were asked 
depending upon the flow of conversation and few interviews were tape recorded with 
the permission of the individual and the rest by taking notes (Saunders, Lewis, & 
Thornhill, 2009). Conducting this type of interview helped the researchers in knowing 
the viewpoint of the respondent towards the research and in gathering more rigid data 
(Williamson, 2002). 
 

3.2.3 Observation 
 
Another way of collecting primary data is through observation where the situation is 
analyzed by watching or listening as the process takes place (Kumar R. , 2011). Rather 
than knowing the perception of an individual, observation is useful in knowing the 
behavior (Williamson, 2002). One drawback of this method is that, if an individual or 
a group comes to know that they are being observed, they try to alter their behavior 
which might not be their normal behavior and the results obtained will be unbiased. 
Also, the interpretation differs within the observers, what one has understood may not 
be the same as the other.  According to Kumar (2011), participant and non- participant 
are the two types of observation.  
 
Non-participant observation was carried out in this thesis. The researcher drew the 
conclusions by being a passive observer, by following and recording the activities done 
by the workers (Kumar R. , 2011).   
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3.2.4 Secondary data collection  
 
Secondary data are those data which have been already collected by someone and the 
new researcher, depending upon the study extract the required information from the 
already existing ones (Kumar R. , 2011). As a background to any study, secondary data 
is necessary. Especially for student level research, even if they collect primary data, 
they have to depend on secondary data to have a grounded knowledge about the study. 
Since these types of data are already collected by research experts, one can without 
hesitating, rely on the information from these data (Walliman, 2011). According to 
Kumar (2011), both qualitative and quantitative data can be obtained from this type of 
data collection. Different authors have classified the types of secondary data in different 
ways. Among all, the main ones are documentary sources which includes written or 
non-written materials and survey data which involves statistical data (Walliman, 2011). 
Written materials in documentation source involves internal reports in an organization, 
emails, letters, all kind of publication from the government, journals, magazine articles 
etc. and Non-written materials involves data obtained through video or voice 
recordings, television or radio programs (Walliman, 2011). In survey type, the data are 
collected with a survey strategy and the results will be in the form of statistical 
representation. The survey strategy is either census type (census of population, 
employment etc.), continuous and regular survey (market trend, employee attitude etc.) 
and ad hoc surveys (surveys related to academic, organization etc.) (Saunders, Lewis, 
& Thornhill, 2009). 
 
In this thesis for secondary data collection, documentary source with written materials 
were used. Few internal reports of the organization were collected for certain 
information, and a lot of books and peer reviewed journals have been read for the 
purpose of the study for a theoretical background, to have a knowledge on relevant 
topics, for the study. The database used for the literature search were – Science direct, 
Scopus, ProQuest central, SpringerLink. The primary criteria used for the selection of 
articles were mostly based on the time frame between the year 2000 – 2019, since the 
reliability is important. But the shot listing of the articles were done after reading 
through abstracts and conclusions. 
 

3.3 Data analysis 
 

3.3.1 Autoregressive integrated moving average (ARIMA) 
 
“Autoregressive integrated moving average (ARIMA) is a powerful analytical tool for 
conducting quasi experimental interrupted time series analysis…”. (Wyatt, DeJong, & 
Dixon, 2013). Autoregressive integrated moving average (ARIMA) is one of the mainly 
adopted for modeling or forecasting of time series. The seasonal variation can be 
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estimated using autoregressive moving average using the previous data (Fattah, Ezzine, 
Aman, Moussami, & Lachhab, 2018).  
According to Fattah, Ezzine, Aman, Moussami, Lachhab (2018), an ARIMA is often 
represented by “Arima model (p, d, q)”, 
  
           where ‘p’ represents the number of autoregressive terms,  
                      ‘d’ represents number of differences in the observations,  
                      ‘q’ is the number of moving averages. 
 
The most suitable fit of time series is specified by the numerical values of p, d and q 
(Velicer & Colby, 2005). 
 
In this thesis, the data obtained is in time series format and also has seasonality spikes 
as well. ARIMA models are built with the assumptions that the series used is stationary 
in nature. Stationary is important inorder to accurately describe a data at different point 
of time. So, in order to convert non-stationary data to stationary, ARIMA models of 
different orders are used. Therefore, ARIMA model is considered as a good method for 
forecasting by analyzing the data collected from the case company (Gujarati & Porter, 
2009). ARIMA method for forecasting was done with the help of SPSS software, which 
helps in automatically detecting the best fit for the analysis after the data entry into the 
software. Utilizing the SPSS facilitated in making the forecasting process easier and 
more efficient.  
 
 

3.3.2 Value stream mapping (VSM) 
 
Value Stream Mapping is a lean tool which is used to evaluate and map the flow of 
information and materials in a production process which are needed, to provide 
customers with the desired product. VSM also aims in reduction of waste and 
continuous improvement (Howell, 2013). VSM is not just a tool for lean enhancement 
but it helps in achieving a lean future state for the entire production process. Being 
straightforward is the reason behind the success of this method. The visualized data are 
directly noted down while using VSM (Schmidtke, Heiser, & Hinrichsen, 2014). The 
ancient technique of recording for analysis has become of no use with the approach of 
VSM, as it provides a visual platform for capturing every process, resources used, cycle 
time and overall processing/utilized time (Tyagi, Choudhary, Cai, & Yang, 2015). 
According to Tyagi et al. (2015) there are 3 main categorizations based on the tasks 
observed in the shop floor. They are value added, non-value added but necessary and 
waste. Value added time involves the time utilized for activities which provides value 
to the customer who pays to get their job done. Non-value added but necessary time: 
involves time utilized for activities which are required for certain situations that cannot 
be eliminated, but the customers will not be paying for this. Waste time: involves time 
used for those activities which does not add value to the customer. It is this time which 
has to be identified and eliminated. The main purpose of conducting a VSM is to 
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increase the value-added time and decrease the non-value-added time and eliminate the 
wastes which could reduce the operating cost.  
 
A typical VSM involves a three steps method: 

• First step: the current flow of material and information is drawn which shows 
the diagrammatical representation of actual processes (AR & Al-Ashraf, 2012). 

• Second step: after analyzing and identifying the wastes, the future sate of the 
process is mapped and drawn which would bring improvements to the 
processes, making the entire process leaner (AR & Al-Ashraf, 2012). 

• Third Step: Finally, it involves planning to implement the future state and 
execute it successfully (Schmidtke, Heiser, & Hinrichsen, 2014).  

Some of the benefits in  using VSM are, it helps in easily understanding the entire 
production process from start to end through a drawing, helps in identifying the 
wastes and bottlenecks in the processes, it is a less expensive method which just 
require a pen and paper, and also helps in building the interaction within workforce 
as they become a part of the lean improvement program (Howell, 2013). 
 
In this thesis, VSM was used as a tool to solve the second (2) research question. 
The data for the current state of operations in the return section was collected by 
conducting a semi structured interview with the manager and through observation. 
By using a pencil and paper, the current state of operation was drawn and through 
observation and with the help of a stopwatch, the time (value added time and non-
value-added time) for each process were noted down. For information related to the 
operations which could not be observed, an informal interview was conducted in 
order to get the data. After collecting the data and analyzing it, few improvements 
like elimination of a process and combination of two process were made in the 
future state. 

 

3.4 Reliability and validity of the study  
 
The word reliable is commonly used in life when we mention about someone, if he/she 
is consistent or reliable or stable. Similarly, in research, reliability is used to check if 
the research tool used for a specific study is consistent or dependable or stable (Kumar 
R. , 2011). According to Williamson (2002), “reliability refers to the consistency of 
results produced by a measuring instrument when it is applied more than once in a 
similar situation”. There are few threats to reliability based upon the participant and 
the observer.  Sometimes depending upon the participants mood or when their boss 
force them to say what they want, being an authoritarian management, the answers 
given to the interviewer may not be appropriate. And in the case of  an observer that is 
the interviewers, the answers interpreted by each of them may be different and threat is 
seen when the structure of the interview is not followed properly (Saunders, Lewis, & 
Thornhill, 2009).  
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According to Kumar (2011), the reason behind not achieving 100 percent accurate 
results while using a research tool are due to certain factors which affects the reliability. 
They are, 

• Wording of questions – improper questions, irrelevant to the research may 
result in different responses. 

• Physical setting – depending upon the physical setting, respondent’s response 
may vary. 

• Respondent’s mood – the answers may vary depending upon the mood of the 
participant. 

• Interviewer’s mood – interviewers’ mood also plays a role, when they interpret 
the responses incorrectly. 

• Nature of Interaction – based upon the interaction between the interviewer and 
interviewee, responses can get effected. 

• Regression effect of an instrument – opinions may vary depending upon the 
situation based on the research tool used.   

Validity refers to the extent to which the intended study has reached up to the 
expectation of the researcher. According to Williamson (2002), “validity is the capacity 
of a measuring instrument to measure what it purports to measure, or to predict what 
it was designed to predict or the accuracy of the observation”. Validity of a study 
becomes difficult depending upon the case involved, especially if the research tool is 
not properly used and does not give the intended results. Also it is difficult to achieve 
validity in qualitative research because the data which are explored are mostly in terms 
of feelings, knowledge or motivations (Kumar R. , 2011). There are two kinds of 
validity which are internal and external. Internal validity is the extent to which the 
findings are valid internally according to the research which cannot be generalized to 
the outside population. A study having external validity means, the obtained results can 
be generalized to other population or settings (Walliman, 2011).  Saunders et al. (2009) 
has mentioned various threats to validity which are the history of the study, testing of 
the content, instrumentation, mortality (participants dropping out of the study), 
maturation (other events happening in between) and vagueness about the study. 
 
To ensure reliability and validity, multiple data collection techniques were used to attain 
supportive results. The study lacks in external validity to some extend because majority 
of the data collected were to deal with internal operation of the case company. When a 
research is based on a case study, the results attained make it less suitable for 
generalization to other fields. 
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3.5 Overview of methodology 
 
 
 

 

Figure 4. Overview of research methodology
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4 Findings and analysis 
This section starts with a brief description about the case company. The result of this 
study after the guidance from literature review, interview, observation and 
documentation is presented in this chapter. Furthermore, findings from the case 
company and analysis by the authors will be described in this section.    

 

4.1.1 About the case company 

The study was carried out in a spare part third party logistic warehouse in Jönköping, 
having its routes in Scandinavia and Balkan regions. The products mainly include spare 
parts like agricultural, home appliances, automobile parts. The primary mission of the 
company is the fast-trusted delivery of the products to the customers.  The company has 
over 80 employees working in different warehouses in Sweden. The company is 
specialized in ‘in-night distribution’ across Nordic and Balkan countries – from 
Southern Denmark to Northern Finland.  

Warehouse under study is basically divided into ‘BSH section’ and the ‘distribution 
section’. BSH section involves all he internal material flow which is, the sorting out 
returned products, picking the order given by the customers from the respective 
inventory sections, order batching and releasing, shooting-in the out-bounded products 
to the customer address, packing and sending it to the final dispatch area and also in 
managing the returned products received from the technicians and customers. The 
distribution section mainly deals with the external supply chain operations, like 
shipping it to the end customers.  

The returns management section of  BSH division in the warehouse, deals with the spare 
parts which returns back to the warehouse from multiple technicians. As said above the 
BSH section of the warehouses mainly deals with the manufacturers inventory storing 
and all the forward and reverse logistic operations. The primary reasons for the return 
of the products from the technicians are as follows :  

• Since it is a spare part logistics, the technicians won’t be buying the intended 
product alone, but also the required components associated with it. For example 
- if the technician receives a complaint from the customer regarding a product, 
the technician is required to order the required component for the repair of that 
product, from the warehouse. The technician not only order for that single 
component but they also orders for the possible components related to it, like 
screws, clamps, wires etc. Most of the times, the extra components they order 
may not be required which they send back as returns, so that it could be stored 
back in the inventory. 

• After the technicians replace the old parts, they will send it back as a scrap or to 
recycle along with the returns. 
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• In case if the products get damaged while transporting it to the technicians, they 
will send it back to warehouse for scrapping or any further recycling process.  

• If they have high complaints on a particular variant of the product or component, 
the technicians would buy the required parts in bulk quantity for instant service 
options. During that period of time, the chance of receiving returns in the form 
of scrap and usable products are high.  

The main focus of this study was in the return management of the BSH section, to create 
an appropriate forecasting strategy for pre-planning of activities and optimizing the 
activities observed in the reverse flow of the case company and executing lean 
improvements by eliminating or reducing the unnecessary wastes.   

  

4.1.2 Motivation and Initial thoughts  
 
 Initial point which the author noted about the BSH section was that, least importance 
was given to the returns management, which is why the returns management department 
in this section was not often take into consideration while trying to improve other parts 
of the warehouse.  After conducting an informal interview with the manager of the BSH 
section, team leader and the operators and also by observing the processes carried out 
in the return section, few information were gathered. From the interview it was noted 
that, return management was not given much importance by the company. While 
interviewing the manager, it was clear that no specific KPIs and policies were followed 
or counted by the company in the return management section. The only thing which 
they were following is the “5-day window” concept which means, returned products 
should be in the shelves of the destination warehouse within 5 days from the day of 
dispatch. First come first serve is the only policy followed by the company. Therefore, 
most of the times it takes longer time for the technicians to get back the money for the 
product returns.  
 
Another thing which was noted was, they lack in communication with their 
technicians/customer. So, if any problem or misunderstanding is observed with the 
returned products or in the information send by the technicians, it takes long time to get 
it solved, which delays the technicians in receiving their money back and utilization of 
extra space in the warehouse to keep those items until it is solved. The company is also 
not able to plan in allocating the workers beforehand because the amount of return is 
not known specifically. They find it difficult in deciding, how much worker should be 
kept for work, each day. What they do now is, randomly calling few workers depending 
upon their perception. The entire process in the return section is handled manually and 
the technologies used by the company are outdated. 
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4.1.3 Forecasting of Returns in the case company  
 
Below section explains the graphs and results obtained by analyzing the product return 
data collected on a daily basis from the case company returns management section.    
 

4.1.4 Identifying the current trend of product returns arrival  
 
For identifying the current trend, number of product returns inbounded into the 
inventory of the warehouse for a particular time duration is taken by documentation. 
The reading was based on observations for the months - April, May and June of the 
return management section in the case company. From the observation it can be 
identified that the graph has rapid fluctuations. Below graph represents the trend 
obtained for the above stated months. In the figure, X-axis represents the ‘date’ and the 
Y- axis reflects the ‘number of returns’. From the graph it is visible that, the highest 
number of return items was approximately 1600 and the least was nearly 100. Reason 
for this huge difference was because of the ‘Red days or Holidays’ in Denmark and 
Norway, which dramatically reduces the product returns from the technicians located 
in those regions for the next day. Therefore, it is very clear from the Graph 1 that, it is 
hard to follow a major trend because of the seasonality spike.   

 
Graph 1. Current trend of reverse flow 
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4.1.5 Strategic fit of the ARIMA model in the present case 
 
The data collection was held in a daily basis for the observed three months, it is obvious 
that the variable product return data was strictly on a time series format. Taking validity 
into consideration for a time series analysis, Autoregressive Integrated Moving Average 
(ARIMA) model was used for forecasting, since it was considered to be the perfect one 
in this case. As stated above in the previous section, the variable ‘Return’ data involved 
abundance of seasonality and stationarity issues. The forecasting was done with the 
help of SPSS software. In order to forecast the model, there are two options given in 
the software. One option was to perform in the ARIMA ordering manually by analyzing 
the spikes in the graph – by plotting ACF (Auto-correlation function) and PACF (Partial 
Auto-correlation function). Other option was to use the expert modeler for automatic 
modelling whereby the system suggests the best fitting model for each dependent 
variable. Therefore, expert modeler was used and ARIMA (1,1,4) (2,2,2) was suggested 
as the best fitting model for the forecast estimation.  Line of the best fit suggests how 
much the relationship of one variable can be explained by the other which in way 
minimizes the errors of forecasting in this case. Therefore, for the maximum possible 
smooth estimation of the results, ARIMA (1,1,4) (2,2,2) was adopted.   
  
 
 

 

 
 

Table 2. Model description 

 
In order check the goodness of the model or the strategic fit in this case R-Squared 
value and the stationary R-Squared value is calculated using SPSS statistics. Below 
table 2 depicts the results obtained from the SPSS software.  
 

Fit Statistic Mean Minimum Maximum Percentile 
5 10 

Stationary R-
squared 

.768 .712 .835 .550 1.1 

R-squared .546 .401 .690 .550 1.1 
      
 

Table 3. Strategic fit of the model 
 
 
 

 

 Model Type 

Model ID Returns Model_1 ARIMA (1,1,4) (2,2,2) 
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The value of R- squared value is always between 0 and 1.  

• 0 indicates that the model explains none of the variability of the response data 
is around its mean 

• 1 indicates that the model explains all the variability of the response data is 
around its mean.  

In general, the higher the R-squared value the better the model fits the data. From the 
above table it is clearly evident that the value of stationary R-squared is 0.768 and the 
R-squared is 0.546, which is near to 1. This further implies that the utilized ARIMA 
model is reliable in this case.   
 
 
 

4.1.6 Forecast result of product return using ARIMA method 
 
The below graph represents the result obtained by using Autoregressive integrated moving 
average (ARIMA) model (1,1,4) (2,2,2,) 
 

 
Graph 2. Forecast result 
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In the above graph, the red color spikes represent the observed trend for 3 months and 
the blue represents the upcoming 3 weeks. From the graph it is understood that, the 
forecast result exhibits almost similar pattern followed by the observed product return 
data. The predicted blue spike comes well within the range of already observed trend 
which minimizes the chance of errors. Moreover, it is noted that there are no outliers as 
well. The forecasted graph is also well supported by the model fit statistics.   
 
Therefore it can be justified  that, even though the data utilized for forecasting in this 
current scenario was not on a large scale and the results obtained cannot be generalized 
or benchmarked for further studies,  the method used can be reliable for the case 
company to do forecasting in the future. Also, high seasonality would be a major 
hindrance faced by the case company while forecasting the incoming returns, which is 
where the ARIMA method would be highly efficient. The company management could 
utilize the ARIMA model for balancing out the seasonality issues in order to get a more 
reliable result. 
 

4.1.7 Returns management in the case company 
 
For the betterment of reader’s understanding, below table 4 represents the terms and 
components used by the company specifically inside the warehouse facility. 
 
 
No. Termes or components Meaning/Function 

1 BSH blue box The box used by the company to send the 
products and receive the returns 

2 Spice Return labels Barcode system used by the company 
specifically for the returns management. 
Technicians use this label for storing the 
returns order number in an encrypted form for 
security reasons. 

3 Status labels  
Used for the identification of scrap  

4 Purchase order number Barcode which has the details about the 
technicians and the products in the box.  

5 PDA (Personal Digital Assistant)  
Digital assistant used for returns management 

6 End mark A barcode used for closing the order after the 
items in a single order is finished. 

 

Table 4. Terms used in the case company 
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The returns mainly include spare parts of different electronic equipment and devices. 
Before sending the returns back to the warehouse, it was collected in the location hub 
for identifying the good products and scrap items so that they are sorted and labelled 
accordingly. The red labels denote the scrap and the green denote good products. The 
returns management in the warehouse initiates from the truck unloading the returned 
items in the gateway of the warehouse facility, from where it was picked up by the 
operators and stored at a location specifically for tech returns. All the tech returns 
except the bulky and long goods were mainly received in the ‘blue BSH bins’ from the 
technicians. 
 
Following are the step by step operations performed by the employees for managing 
the tech returns: 
 
Step 1: Separating the scrap from the returns 
The returns received are divided according to the color which denotes the status of the 
products, that is whether it was good or scrap. The classified items are kept in separate 
pallets.   
 
Step 2: Transferring the returns to tech returns section 
The scrap pallet is taken to the scraping area which is taken forward by the workers in 
the BSH section of the warehouse. The returns pallet is stored in a separate location, 
from which it was taken forward by the workers of the tech returns.   
 
Step 3: Identification of the purchase order of each blue BSH bins 
The company uses a barcode system to manage the returns which is called the ‘Spice 
returns’ labels. The return order number and the purchase number will be stored in the 
spice returns by the customers or the technicians while returning the products. The spice 
return labels will be attached to the BSH blue boxes or on the surface of the returned 
items. By scanning the spice return label with the help of a barcode reader, the employee 
identifies the order ID. With the help of this order ID, the purchase order number is 
generated in the form of a barcode. The purchase number hold information about the 
order and the items in the order. This process is done in every BSH blue boxes which 
have the return items in them. The employee separately prints this purchase order 
number in the form of a barcode and use it while releasing each order. Below figure 4 
shows the Spice label system used by the company  
 
      Spice label                                                                                        
 
         
 

 

Figure 5. Spice label system 

 

Spice 
Number   Order ID Purchase 

number Scans the spice label Software 
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Step 4: Releasing the items in each order 
Using the purchase order barcode in each box, the employees releases the items in each 
box. First, the employees scan the purchase order with the PDA (personal digital 
assistant), which engages that particular order from the operator and then scan each 
item present in the box. After the items in the boxes are completed, ‘End mark’ is done 
in order to close the order, so that he can continue with the same process with the next 
blue box. 
 
Step 5: Sorting the return products according to the location 
Each type of products has specific location in the inventory. After releasing the items 
in each order, the task is to segregate them according to the location. Cardboard boxes 
with inventory locations marked on it will be placed around this section. The employee, 
with the help of PDA, identifies where each item has to be sorted out.    
 
Step 6: Inbounding the goods into the inventory 
When the carboard boxes are full, the employees take it to a location where it is    
stored until the it is moved it to the inventory location. The worked transfers the box 
to their respective inventory location, so that they can outbound the items in the boxes 
into the inventory. 
 

4.1.8 Value Stream Mapping – The current state of the return 
management 

 
Fig 6. shows the current state of the processes in the return section from the arrival, till 
it is stored in the inventory. Through observation, cycle time and set up time for each 
process was noted. Data presented in the current state VSM is taken as the average, 
collected in five working days in a week. The average quantity observed is 865 return 
items. The labors who work in this section are all part time workers and the work are 
done mostly during the evening shift since the return goods mostly reaches the 
warehouse in the evening. 
 
Ones the return items reach the gateway of the warehouse, the worker receives CMR 
(Convention relative au contrat de transport international de Marchandises par Route) 
sheet from the truck driver, which needs to be filled and signed, as a proof that the 
goods have reached the warehouse. 
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Figure 6. VSM of the current state 

 
Ones the return items reach the gateway of the warehouse, the worker receives CMR 
(Convention relative au contrat de transport international de Marchandises par Route) 
sheet from the truck driver, which needs to be filled and signed, as a proof that the 
goods have reached the warehouse. 
 
It takes around 2 minutes for the worker to do this and then unloads each pallet from 
the truck with the help of forklift and keeps it in a specific area which takes about 15 
minutes. After unloading every pallet with return items, the scraps and good items are 
separated by 1 worker. It takes 15 minutes for the separation because the scraps and 
good products are kept together. So, the worker has to search for both and then rearrange 
it. After the separation process is done, the worker takes the good products to the next 
process. He has to bring each pallet to the printing area which is quite far from the 
separation area. So, he wastes nearly 2 minutes in bringing each pallet to the printing 
section. Here spice labels in each box are scanned to get the purchase order and labels 
the generated barcode onto the boxes. It takes 34 min in generating the encrypted code 
from each spice labels and sticking it on the boxes. This process seems to be time 
consuming where it becomes less use of the spice labels.  After completion of this 



Findings and analysis  

 43 

process, 1 worker releases every item from the boxes with help of PDA and place it on 
a wagon. Here as the wagon get filled with few sets of released items, he/she pass the 
wagon to the next process and uses another empty wagon to release the next set of 
items. The main reason for using wagon in the process is for the convenience of worker 
and due to space limitation. The entire process takes about 53 min until all items are 
released. Next process is known as ‘sorting bin’ . The operator scans each item with 
PDA and will be able to see the location of each item on PDA. Based on the location 
the products are sorted in the bins, which is kept around him. This takes less time than 
the previous process which is 26 minutes. When the sorting bin becomes full, another 
operator picks the bin and place it on a specific location. Then, two workers take the 
occupied bin to the inventory side depending on where it has to be stored. It is for this 
process, where maximum amount of time is taken, nearly one hour, and entire process 
is handled manually. The technicians receive the money back only when the products 
are stored in the inventory.   
In the case of logistics, the cycle time is considered as the value adding time as the time 
cannot be minimized, whereas set up time is considered to be non-value adding. 
From the observed data, 

• Value added time = 208 min 

• Non- value-added time = 18min 

• Therefore, total processing time = 226min 

• No of workers observed= 6 
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4.1.9 Current method used for inbounding product returns 
 
An observed problem which the return section faces is in the ‘Scanning and releasing’. 
There are chances where more than one box with the same purchase order arrives, but 
it won’t be stacked together. The problem happens, when the operator releases one box 
and gives an end mark without knowing there are few more left within that purchase 
order. Ones he does this and later on come across with other boxes with the same 
purchase order, he will not be able to release the items in those boxes as that purchase 
order has already been closed and cannot be reopened. In such cases, all those un-
releasable orders go to the error line which is only dealt when there is a huge quantity. 
The below flow chart represents the current process followed by the workers in 
‘scanning and releasing’.   
 

 
 
 
 
 
 
 
 
 
 

 
 
 

 
 

 

 

 

 

 

 

 

Figure 5. Flow chart of the current method 
 
 
 

 
 
 
 

Figure 7. Flow chart of the current method 
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4.1.10 Proposed method for inbounding product returns 
 
 

 
 
 
 

 

 
 
 
 

 

 

 
 
 

 
 
 
 
 
 
 
 

 

 

 

 

 
 

Figure 8. Proposed method for inbounding 
 
The proposed method involves the elimination of spice label system from the product  
returns management in the case company, which in turns eliminate the process of 
‘Printing and labeling’ from the current state. As explained in the previous section, the 
spice label system involves the dual step of purchase number identification from the 
return order ID. In the improved method, instead of initiating the process by scanning 
the spice label, the operator could directly scan the barcode/QR code which is imprinted 
in the BSH blue box itself. This barcode is used by the technicians or customers to store 
the return order data before sending it back to the warehouse. This data could be 
accessed using an excel format, which involves customer name and address, order ID, 
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items in the order, time and date of returning. Unlike the spice label system, the system 
can directly access the purchase number, so that the operator could straightaway release 
the items in the box.  
 
Moreover, another improvement in the process was made for the ‘END MARK’ system. 
From fig 7 it is clearly evident that, if an order is closed before completing it, the   
remaining items in the order gets blocked. For instance, in case of multiple BSH - blue   
boxes having same purchase order, it is hard for the operator to know whether the order 
is finished or not. So, the chance of closing the order unknowingly is high. Therefore, 
in the proposed method improvement, a barcode (replacing the END MARK) is utilized 
for creating a cache memory which closes the current order only if the items in that 
particular order is 100 percent finished, or else it will be hidden in the program as a 
cache memory. This cache memory will be accessed by the system only when it 
encounters with the Blue box having same purchase number. This process is clearly 
presented in fig8. When the order is completed the data in the imprinted barcode will 
be erased by the system, so that it could be reused by other technicians.    
 

4.1.11  Value Stream Mapping – The future state of the return 
management 

 
In this section, the improvements examined from the current state is explained and gives 
an outline of the future state of the processes in the return section which involves 
removal of a process and combination of two process. 

 
Figure 6. VSM of the future state 
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There is no change in the first two processes as it remains the same and is necessary 
one which cannot be eliminated. The third process which was printing, and labelling 
got eliminated with improvement in the method of inbounding which has been 
explained in fig 7. With the elimination of that method, 34 min is able to be saved in 
the future state. The fourth and fifth process is combined now, which was in separate 
position in the current state. In the future state, both the processes will be done in one 
table which can be dealt by either one or two workers depending upon the load. Now, 
as before, the worker who is sorting, doesn’t have to wait until he receives the wagon 
with released products from the prior process. After combining the two processes, the 
worker sorting the products can do his work simultaneously after each products get 
released. The time that takes for the new combined process would be approximately 
56min. By eliminating the usage of wagon, a small amount of time wasted during the 
movement of wagon between the two process is been eliminated As each of the bins 
get full, another worker replaces it with the new and takes the filled box to the inventory 
side and stores the products in its specific location.  
 
The values concluded from the future state, 

• Value added time = 151 min 
• Non- value-added time = 16min 
• Therefore, total processing time = 167min 
 

“Therefore, by implementing necessary improvements in the future state and 
comparing it with the current state, reduction of 27% in the total processing time is 
estimated”. 
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5 Discussion and conclusions 

This chapter involves the discussion of methods and findings along with the conclusion, 
drawn from the thesis by answering each research questions. This chapter will end by 
describing the ideas for the future research applicable for this study. 

 

5.1.1 Discussion of Method and Implementation 
 
The main focus of the thesis was to, ‘build an efficient forecasting method and to 
propose lean improvements in the product returns management section of the case study 
company’. By referring fig 4, the purpose and research questions were aided by (1) 
conducting a pre-study so that basic problems are defined, (2) identifying the primary 
variables and (3) creating a foundation about the indented topic with literature 
framework. The thesis highly targets the internal product returns management planning 
and operations of the case study company, which makes it an ‘Embedded single case 
study analysis’. Since the research questions are made according to the problems 
identified inside the company, the generalizability of the results was hard to achieve. 
Therefore, the author’s focus was more on the internal validity and internal reliability 
of the results obtained. However, the research could be utilized for similar logistic 
warehouse for their basic planning/forecasting and lean improvement up to an extent. 
In order to achieve overall validity and reliability for the study, both qualitative and 
quantitative data collection methods were utilized accordingly.  

RQ1. What method can be used for efficient forecasting of the rate of product returns 
in the warehouse and how KPI’s can be enhanced in the case company with the help of 
forecasting?  
 
For answering the research question 1, the authors started off with a strong theoretical 
framework about the: (1) type of forecasting approaches could be used, (2) 
identification of the type data obtained, (3) method for analyzing the data obtained.  In 
this case, a time-based data for 3 months with the high seasonality spikes was obtained. 
Building a strong theoretical framework helped the author chose an appropriate method 
for forecasting and checking the strategic fit of the results obtained (Section 4.3.2 and 
Section 4.3.3). The main delimitation for this part was that, the documented data was 
only for few months prior to the study with high seasonality variation, which made it 
hard for the author to finalize the correctness of the results obtained.  

RQ2. How can the current method and processes be optimized in the case company to 
improve the overall processing time in returns section in the case company? 

Research question 2 was more focused into internal operations of the case study returns 
management operations. For answering this research question, observation of the 
working procedure was found to be more important by the author. Along with this a 
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semi-structed interview highly helped us in knowing about the current used methods, 
so that it could be analyzed and improved. By utilizing value stream mapping, timings 
and activities of each operations are individually noted (Section 4.4.1). This gave a 
great insight towards both values-added and non-value-added time. Along with this, 
having a discussion and semi-structured interview with the managers and operators 
helped in solving the unnecessary problems and time utilization created by involving 
spice labels. It also helped in knowing whether the proposed improved methods are 
applicable in the current product returns management section of the case study 
company. Since, Research question 2 is very company specific and therefore was 
considered to be lacking external validity and external reliability. The method 
improvements proposed are specifically for the return management in the case study 
company for moving towards lean.    
 

5.1.2 Discussion of Findings and Analysis 
 

The main aim of this thesis was to analyse the product returns management in the case 
study warehouse and to construct an efficient forecasting strategy for better planning of 
the succeeding procedures. Along with this, proposing a better method of working 
procedure, so that the overall performance of the product returns management could be 
uplifted.  

As specified in the findings and analysis section (Section 4.2), the KPI’s of returns 
management section where not well defined or counted by company which has a serious 
impact on the overall output from the section. From observation of the working 
procedure, it was also evident that the cycle time of the product returns management 
was impacted by current methods utilized for the management of the returns. Moreover, 
the technology used were mostly outdated, which causes interrupted working 
procedure, which in turn effects the overall cycle time.  
 

Answering research question 1 

 

Rodrigues Vaz, Grabot, Maldonado & Selig (2013) specified that, efficient input 
control as a very important success factor for reverse logistics. Also, Sharma, Panda, 
Mahapatra & Suhu (2011) pointed out that forecasting and planning of the product 
returns often help in the better control of the incoming rate of returns flow. Therefore, 
from the forecasting of the product returns flow in the case study warehouse, a better 
idea about the possible number of incoming products are identified which would help 
the company to create a better control of the decision-making activities like staff 
allocation, better time and space utilization. 

 From the analysis of the forecast result, it depicts that, the rate of incoming flow is 
highly fluctuating due to seasonality. It was very important to know if the particular 
method fits the condition properly, so that the case company could rely in the data 
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obtained. The value of R-squared and stationary R-squared lies between 0 and 1 
implies, the current ARIMA works perfectly fine for the current situation. However, it 
cannot be guaranteed the trend obtained could be used as a standard for the whole year. 
The forecast was conducted by using only 3 months documented data recorded by the 
company. The precision of the forecast results is proportional to the amount of input 
data available. Therefore, more the data available more will be the validity of the result. 
For instance, if the data collected was for 12 months, the more accurate will be forecast 
results obtained. Since the data obtained is in time series, from the observation of the 
return management operations in the case company, it was very evident that, due to lack 
of forecasting it was hard to standardize the work procedure, since the incoming flow 
and the activities are not planned. Therefore, by knowing the rate of flow, better 
mapping of the returns management process can be formulated.  

To sum up with, forecasting and planning helps in enhancing the following KPI’s, 
efficient input control and in the better standardization of the mapping process in the 
product returns management.  

 

Answering research question 2 
 
By analyzing the current methods utilized by the case company it was very evident that, 
the returns management section in the case study company was affected by lot of 
barriers, which includes lack of planning, poor technology and methods utilized while 
dealing with the product returns ( Sharma, Panda, Mahapatra, & Sahu, 2011). As 
specified in the findings, these barriers lead to warehouse wastes such as increased cycle 
time, unnecessary transportation and inventory.  
 
The proposed improvements in the method of inbounding returns have significant 
impact on the overall KPI’s of the returns management section. After the analysis of 
the future value steam map, elimination of unnecessary process and combining of two 
processes helped in the reduction of the cycle time by 27%. As a part of this method 
improvement, warehouse wastes were identified and that could be reduced. For 
instance, from the future state of the values stream mapping, it is specified that, by 
improving the current system used by the returns management, aided in elimination of 
a needless process, which in turn helped in removal of inventory between the processes 
and transportation. As Abushaikha, Salhieh, & Towers (2018) specified, these are  the 
major wastes, which poorly effects the performance of the system. Elimination of the 
warehouse waste in a very systematic way with measurable improvements is considered 
as lean warehouseing (Anđelković, Radosavljević, & Panić, 2017). Hence, the proposed 
improvements could be considered as an important step towards lean. Along with waste 
reduction, employee requirement is also a factor while setting up the value stream 
mapping of the future state. The basic mathematical formula for employee requirement 
was derived by proportional parameters involved, that is the number of processes, 
number of returns.  
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Therefore to summarize with, the proposed method improvements, helps in uplifting 
the performcance of the returns managent section of the warehouse, by reducing the 
cycle time, by elimination of the wastes like transportation, waiting time.   
 

5.1.3 Future research  
 
The thesis explored through the importance of forecasting and further method 
improvements for increasing the performance of the return management section in the 
case company. The focus of the first phase was more on the method of conducting a 
forecasting and how it is related to the performance. With the help of forecasting, high 
seasonality variations are observed in the graph. ARIMA was used in this thesis for 
forecasting during high variations because of seasonality since it provided a good 
strategic fit with the data collected.  The second phase was focused on the ‘cycle time’ 
improvement and waste reduction and how this could lead to lean warehousing. 
Improvisations of the current spice label system made a good contribution to the overall 
cycle time reduction as well.  
 
The current research does lack the studies about the technological and financial side of 
the forecasting and method improvements done in the case company. It was much 
focused on the observations from the current situations. For instance, the forecasting in 
the future must be done by taking much larger observation as an input, and not just by 
a few month data. Along with this, the study does not dig deep into the technology 
utilized in the returns management section because of the time constrains. Therefore, in 
the further research technology could be major section to cover. Future research should 
also include the costs involved in the system like, the transportation cost, labor cost, 
handling cost. Therefore, to conclude along with the current study conducted, 
technological and cost aspects could broaden the reliability and validity of the research.
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7 Appendices 
 
 

7.1.1 Appendix 1 - Forecast Results 

1. Three months data of returns and inbound    

DATE RETURNS OUTBOUND Week Day Date 

04-01 369 1618 1 1 1 1 

04-02 1626 1216 1 2 1 2 

04-03 477 1669 1 3 1 3 

04-04 994 953 1 4 1 4 

04-05 640 1308 1 5 1 5 

04-08 578 1146 2 1 2 1 

04-09 1355 923 2 2 2 2 

04-10 1393 1299 2 3 2 3 

04-11 206 908 2 4 2 4 

04-12 885 982 2 5 2 5 

04-15 696 1220 3 1 3 1 

04-16 753 1008 3 2 3 2 

04-17 1586 1208 3 3 3 3 

04-18 704 552 3 4 3 4 

04-23 366 1226 3 5 3 5 

04-24 44 1221 4 1 4 1 

04-25 986 1153 4 2 4 2 

04-26 679 1325 4 3 4 3 

04-29 451 1328 4 4 4 4 

04-30 1355 1354 4 5 4 5 

05-02 236 1122 5 1 5 1 

05-03 1331 1449 5 2 5 2 

05-06 357 1359 5 3 5 3 
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05-07 1594 1491 5 4 5 4 

05-08 684 1370 5 5 5 5 

05-09 658 984 6 1 6 1 

05-10 359 1469 6 2 6 2 

05-13 169 1366 6 3 6 3 

05-14 1475 1416 6 4 6 4 

05-15 768 1235 6 5 6 5 

05-16 494 1006 7 1 7 1 

05-17 1028 896 7 2 7 2 

05-20 187 1349 7 3 7 3 

05-21 1258 1452 7 4 7 4 

05-22 1016 1361 7 5 7 5 

05-23 742 1062 8 1 8 1 

05-24 574 1408 8 2 8 2 

05-27 81 1562 8 3 8 3 

05-28 1149 1253 8 4 8 4 

05-29 956 1122 8 5 8 5 

05-31 330 718 9 1 9 1 

06-03 138 1269 9 2 9 2 

06-04 942 1265 9 3 9 3 

06-05 670 1014 9 4 9 4 

06-07 569 1222 9 5 9 5 

06-10 793 989 10 1 10 1 

06-11 1458 1332 10 2 10 2 

06-12 883 1264 10 3 10 3 

06-13 251 1102 10 4 10 4 

06-14 987 1390 10 5 10 5 

06-17 356 1526 11 1 11 1 

06-18 955 1450 11 2 11 2 

06-19 329 1247 11 3 11 3 

06-20 336 1454 11 4 11 4 
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06-21 854 51 11 5 11 5 

06-24 353 1228 12 1 12 1 

06-25 364 1139 12 2 12 2 

06-26 1525 1256 12 3 12 3 

06-27 1274 1035 12 4 12 4 

06-28 434 1126 12 5 12 5 
 

2. Forecasted value of three weeks 

DATE Week Day Date Forecast 

Values 

07-01 13 1 13 1 275 

07-02 13 2 13 2 966 

07-03 13 3 13 3 794 

07-04 13 4 13 4 964 

07-05 13 5 13 5 768 

07-08 14 1 14 1 211 

07-09 14 2 14 2 357 

07-10 14 3 14 3 1110 

07-11 14 4 14 4 853 

07-12 14 5 14 5 708 

07-15 15 1 15 1 311 

07-16 15 2 15 2 660 

07-17 15 3 15 3 1209 

07-18 15 4 15 4 1343 

07-19 15 5 15 5 616 

07-22 16 1 16 1 268 

07-23 16 2 16 2 473 

07-24 16 3 16 3 1012 

07-25 16 4 16 4 863 

07-26 16 5 16 5 889 
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7.1.2 Appendix 2 - Interview Questions 
 
 
With manager 

a. Do you have any automated information relevant to the return process? 
 

b. According to your experience, what could be the main challenge in the return 
management section? 

 
c. Does the barriers in the return management section affects the other departments 

as well? 
 

d. How long will it take for the customer to get their refunds? 
 
e. How much importance does the company give to the items which are returned? 
 
f. What difficulties do you face when you are not aware of the quantity of returns 

and in managing returned products? 
 
g. What kind of items are mainly retuned and what are the main reasons for 

sending them back? 
 
h. Does the company follow any specific KPIs and policies in managing product 

returns? 
 
i. Can you tell us about the relationships with the stakeholders and top 

management (communication/information transfer efficiency)?  
 
j. In terms of cost, how do you think is the return management process? 
 
k. How do you handle the products which are returned? 
 
l. How is the staff allocation done in return management section? 
 
m. Do company have any forecasting strategy for product returns?  
 
n. What do you think are the positive sides of having a forecasting strategy and the 

relevance in the company? 
 
o. What are ¨spice labels’ and what is its significance in returns management? 



Appendices  

Postadress:  Besöksadress:  Telefon:  
Box 1026  Gjuterigatan 5  036-10 10 00 (vx)  
551 11 Jönköping 
 
 
 
 

With Operators/workers 

a. According to your opinion, what are the main challenges in the return 
management? 
 

b. What type of products are returned frequently and in approximately how much 
quantity? 

 
c. How are products inbounded and do you have any deadlines for inbounding? 
 
d. Among the total returned items, how much percentage would be scrap? 
 
e. How spice labels work? 
 
f. What are purchase order number and return order number? 
 
g. Does using spice label system increase the overall cycle time? Or what is your 

opinion about spice labels? 
 
h. What are the problems facing while following the current method for returns 

management? 
 
i. What is the most time-consuming process in the whole return management in 

the company? 
 
j. Do you know the approximate amount of returns rate prior to working 

day/week?  
 
k. What do you think about, if you could know the approximate amount of returns 

coming in the upcoming day/week? 
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7.1.3 Appendix 3 – Tools used by the case company  
 

1. Spice return Label  

 

 
 

 

2. BSH Blue box 
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3. Purchase order barcode 

 

 
 
 

4. Personnel digital assistant - PDA 
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5. Status labels 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


