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Abstract 
Course: Degree project in logistics, the Business Administration and Economics 

Programme 

Authors: Anna Jarenfors and Sissela Järsö 

Supervisor: Hana Hulthén 

Examiner: Helena Forslund 

Title: IPREP: Framework for elimination of an internal return process – A case study 

at Thule Sweden AB 

 

Background: Logistics coordination plays an important role regarding the 

competitive success of an organization. A company has to eliminate unnecessary 

processes involved in the supply chain in order to decrease cost and to improve the 

business. This study focuses on the problems with the internal return process at 

Thule Sweden AB. Thule Sweden AB has in the last decade had an increased 

production which have had led to a larger material flow which have impacted the 

internal return process negatively. The internal return process is, in this study, 

defined as the process where unused material in production is sent back to the 

warehouse.  

 

Purpose: The purposes of this study is to present suggestions of how the internal 

return process at Thule can be eliminated and construct a framework of how 

manufacturing companies can eliminate unnecessary internal return processes. 

 

Methodology: The study is a qualitative case study with an abductive approach of 

the internal return process at Thule Sweden AB. The theories used in the study are 

found from literature and scientific articles while empirical data has been collected 

mainly through semi-structured interviews and observations. The selection of 

interviewees has been based on what knowledge they carry and what responsibility 

they have in the company. 

 

Findings: A process map over the internal return process illustrated three general 

causes creating an internal return. These were incorrect material delivered to 

production, incorrect stock balance and leftover material after production. The three 

general causes found formed the basis of a fishbone diagram which identified seven 

root causes. The seven root causes presented were, not able to scan the barcode on 

the pallets, pallet put at incorrect production line, incorrect previous internal return, 

lack of stock counting at internal return, insufficiency in the material- and production 

planning, suppliers not able to produce in batch size and no kitting station. 

Suggestions of how to eliminate an internal return process were presented and the 

fundamental categories of the framework presented were integration, personnel, 

routines, environment and planning.   

 

Key words: Internal return process, process elimination, general cause, root cause, 

framework, manufacturing company  
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Abstrakt 
Kurs: Examensarbete i logistik för Civilekonomprogrammet 

Författare: Anna Jarenfors and Sissela Järsö 

Handledare: Hana Hulthén 

Examinator: Helena Forslund 

Titel: IPREP: Framework for elimination of an internal return process – A case study 

at Thule Sweden AB 

 

Bakgrund: Logistikkoordinering spelar en viktig roll för ett företags 

konkurrenskraft. Ett företag måste eliminera onödiga processer i en försörjningskedja 

för att minska kostnader och förbättra verksamheten. Denna studie fokuserar på den 

interna returprocessen på Thule Sweden AB. Thule Sweden AB har under det senaste 

decenniet haft en ökad produktion vilket lett till ett större materialflöde som påverkat 

den interna returprocessen negativt. Den interna returprocesses är i denna studie 

definierad som den process där oanvänt material i produktion returneras till lagret. 

 

Syfte: Syftet med studien är att presentera förslag till hur den interna returprocessen 

kan elimineras samt att presentera ett ramverk över hur tillverkande företag kan 

eliminera onödiga interna returprocesser.  

 

Metod: Studien är en kvalitativ fallstudie, med ett abduktivt synsätt, över den interna 

returprocessen på Thule Sweden AB Teorierna använda i studien utgår från litterära 

källor samt vetenskapliga artiklar medan empirisk data samlats in mestadels från 

semi-strukturerade intervjuer och observationer. Urvalet av intervjurespondenter har 

baserats på vilket kunskap de erhåller samt vilka ansvarsområden de har i företaget.  

 

Resultat: En processkarta över den interna returprocessen illustrerade tre generella 

orsaker till det processen. Dessa var fel material levererat till produktion, felaktigt 

lagersaldo och överblivet material efter produktion. De tre generella orsakerna 

utgjorde grunden till ett fiskbensdiagram vilket identifierade sju rotorsaker till den 

interna returprocessen. De sju rotorsakerna var: omöjlighet att skanna streckkoden på 

pallen, pall transporterad till fel produktionslinje, felaktig tidigare intern 

returprocess, brist på inventeringsrutiner vid intern returprocess, ineffektivitet i 

material- och produktionsplaneringen, att leverantörer inte kan producera i batch-

storlek samt brist på kittingstation. Förslag på hur den interna returprocessen kan 

elimineras presenterade och grundstenarna i det ramverk som presenterade var 

integration, personal, rutiner, omgivning och planering. 

 

Nyckelord: Intern returprocess, processeliminering, generell orsak, rotorsak, 

ramverk, tillverkande företag 
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1 Introduction 

The introduction chapter includes an introduction of Thule Sweden AB, the company 

studied, followed by a background to the main theme of the study. The chapter also 

includes problem discussions resulting in three research questions. The chapter ends 

with a presentation of the purpose along with the disposition of the study. 

 

1.1 Thule Group and Thule Sweden AB 

Thule Group was founded in Hillerstorp, Sweden, in 1942 by Erik Thulin. Thule 

Group started out producing pike traps but since 1955 their core business has been 

products for cars complemented with products for living an active life (Lindström, 

2011). In 2015 they reached a net sale of 5.3 billion SEK. Thule Group is market 

leading in producing products such as car racks and different suspenders for 

transporting equipment on top of the car. They are also market leading in camera 

bags and multi-functional baby strollers (Thule, no date.a).   

 

The strategic goal for Thule Group is to stay on top and strengthen their position as 

one of the market leading companies in the market of Sports and Outdoor Goods 

(Thule, no date.c). Thule Group has nine production sites in the world (Thule, no 

date.a) and the Swedish production site in Hillerstorp (Thule Sweden AB), where it 

all started, is still an important part of Thule Group (Logistic Manager, 20170123). 

 

One of the main production activities of Thule Sweden AB (Thule) in Hillerstorp is 

the steel press where they press large volumes of steel and aluminum parts needed 

for their products. The assemblage is also a big part of the business in Hillerstorp. 

The assemblage includes for example packaging lines in the production. The 

products that are produced in great quantities, except for steel and aluminum parts, 

are their foot-packs and bars which are finished goods. Foot-packs include the 

necessary parts needed to attach Thule’s products on the car roof. The bar is placed 

on the attachment of the roof making it possible to install the roof box (Logistic 

Manager, 20170123). 

 

The company’s primary customer in Europe is both large and small retailers. Except 

for small scale e-commercial they do not sale directly to the end customer since they 
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do not want to create any internal competition, competing with the retailers (Logistic 

Manager, 20170123). The image of the company have changed of the last couple of 

years and developed from car supplies into a company for outdoor life. The car 

supplies is still the biggest part of Thule, but the ability for the customer to bring 

their equipment no matter what while being active has grown more important. 

Thule’s motto is “Active Life Simplified” (Logistic Manager, 20170123) and they 

want to provide the possibility to live an active life to the fullest (Thule, no date.b). 

 

“Bring your board. 

Bring your bike. 

Bring your skis. 

Bring your love. 

Bring your passion. 

Bring your dreams. 

Bring your life.” 

(Thule, no date.b). 

 

1.2 Background 

Due to competition companies have to offer high quality products at considerable 

low cost. They also have to improve processes involved in the supply chain in order 

to, for example, decrease production time, decrease cost and lower the delivery time 

(Loaiza et al. 2017; Khan & Nasser, 2016: Rezyapova, 2016). Recent year’s 

technological development has changed manufacturing and has required intensive 

changes to many organizational processes in order to keep up with this 

transformation (Pakdil & Leonard, 2017). Therefore, it is important for 

manufacturing companies to stay competitively strong and technologically advanced 

in order to match the competition (Khan & Nasser, 2016). 

 

Planning, controlling and implementing an efficient process and storage of goods, 

from the point of origin to the customer, are traditionally defined as logistics. The 

logistics coordination plays a necessary role regarding the competitive success of an 

organization (Stock, Greis and Kasarda, 2000). Effective logistics processes are, to 

most industrial companies, one of the leading objectives (Čujan, 2016). Stock et al. 

(2000) describes how the role of logistics has emerged, as well as its importance 
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when it comes to responding to competitive pressure. Logistics can be divided into 

external and internal logistics (Gupta & Dutta, 1993). This study will focus on the 

internal return process at Thule which corresponds to Gupta and Dutta’s (1993) 

description of internal logistics as activities within the manufacturing facility. The 

production volume at Thule has increased remarkably over the last decade. 

According to the Logistics Manager (20170119) this has had a great impact on the 

internal logistic processes, such as the internal return process, due to a larger material 

flow. 

 

The internal return process’s purpose is to restore unused material in production back 

to the warehouse. The material has been ordered from the warehouse, but because of 

different reasons, the entire ordered volume has not been used in production (Team 

leader, warehouse 20170119). The process can be seen as an independent sub-

process, or as a set of activities, to the entire production process. A step-by-step 

illustration of the process’s function in Thule’s production is listed below and 

illustrated in figure 1: 

 

1. Material is ordered from the warehouse to the production site to be produced 

2. The ordered material is produced into finished components. 

3a. Unused material from the production is sent back to the warehouse to be 

      restored. This is considered the internal return process.   

3b. Finished goods are sent to dispatch and customer delivery (Observation 

      20170119). 

 

Figure 1. Illustration of the internal return process (own illustration).  
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1.3 Problem discussion 

This subchapter includes problem discussions regarding the study’s three research 

questions. 

 

1.3.1 What are the root causes that create an internal return process at Thule 

Sweden AB in Hillerstorp? 

Efficient processes in a company enable good quality and high customer service 

(Loaiza et al. 2017). According to the logistics manager (20170123) there is a high 

amount of materials handled unnecessarily in the internal return process, when 

products are returned to the warehouse. A lot of time is consumed transporting 

pallets with material in- and out of the production and the warehouse while, at the 

same time, the site is characterized by shortage of space. The coordinator of 

materials in the warehouse (20170124), the head of inventory (20170124) and two 

team leaders of production (20170124; 20170124) agreed that the problem was 

substantial every day, at all time, with no exceptions. As problem is very substantial, 

this implies that the internal return process at Thule needs to be improved or 

changed. 

 

In order to improve and change a process one needs to know and define exactly what 

needs to be changed (Fryman, 2002). Therefore the complete understanding of the 

process involved is crucial, as without any understanding of the process the 

opportunity to change is obstructed (Jacka & Keller, 2009). The coordinator of 

materials (20170124) considers the internal return process to be time- and space 

consuming and consist of many unnecessary steps. It is also a lack of resources in the 

warehouse with little space for the internal return process to carry on (Head of 

inventory, 20170124). Team leader A (20170124) agrees with the opinion that the 

lack of space is an issue but adds the unclear procedure and lack of time to the list of 

problems connected to this process. Problems identified by the interviewees are 

summarized in Appendix C. As there is a high amount of consequences this implies 

that it is necessary to find what is causing the problem itself,  and according to Desai 

and Johnson (2013) and Clary and Wandersee (2010) this can be done by identifying 

the root causes to the problem. Finding these root causes can create an opportunity to 

eliminate the problem (Desai & Johnson, 2013; Desai, Desai & Ojode, 2015) instead 
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of reducing a problem that does not have to exist, like the internal return process at 

Thule. 

 

1.3.2 How can the internal return process be eliminated? 

An efficient process is a contributing factor to a company’s liquidity and how 

processes are managed can also influence on whether the value for customers and 

shareholders are high or low (Brandenburg, 2016). The internal return process at 

Thule is time consuming to the personnel and the process itself takes up a lot of 

resources (Coordinator of materials, 201700124; Head of inventory, 20170124). 

Emuze, Smallwood and Han (2014) highlights how unnecessary movement of people 

and materials are considered non-value adding activities which according to Wu, 

Low and Jin (2013) consume time, money and resources.   

 

Non-value adding activities within a process are considered waste and according to 

Jasti and Kodali (2015) waste elimination makes a process more streamlined and 

efficient. Seth, Seth and Goel (2008) agree to this and add that non-value adding 

activities are pure waste and elimination of these can improve quality, costs and 

delivery. But in order to eliminate these activities, major changes in the company has 

to be done (Seth, Seth & Goel, 2008). Suárez-Barraza and Smith (2014) also 

mentions the importance of eliminating non-value adding activities and how it can 

affect the company’s success and the customer satisfaction in a positive way. The 

elimination of waste ensures the possibility for the company to deliver and generate 

value through the entire process, by making it more efficient (Suárez-Barraza & 

Smith, 2014). It is necessary for a company to develop efficient processes in order to 

gain higher profitability (Khan & Nasser, 2016: Rezyapova, 2016) and in order for 

Thule to achieve this they have to eliminate non-value adding activities, which is in 

compliance with Jasti and Kodali’s (2015) apprehension. According to Slameto 

(2016) it is important to dissolve the root cause rather than fixing the symptom of the 

problem. Fixing the symptom rather than eliminating the cause creates costs and the 

problem will still exist (Slameto, 2016). 
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1.3.3 How can a framework for elimination of an internal return process within 

a manufacturing company be constructed? 

The event of business process improvement has gained a lot of importance in order 

for companies to keep pace with external factors and changing technology (Page, 

2010). Constant improvements are also highly necessary in order to gain profits 

(Kahn & Nasser, 2016: Rezyapova, 2016). When improving a process, Page (2010) 

highlights the importance of creating a foundation to provide the improvement work 

with guidelines. The foundation makes it possible to ensure that every tool and 

material needed is accessible throughout the progress of the improvement work 

(Page, 2010). 

 

Studies regarding how to eliminate unnecessary internal logistic processes, like 

Thule’s complex internal return process, are limited. But Cohen and Shang (2015) 

introduces frameworks as an effective tool when researching complex problems. The 

tool helps one to define concepts that are relevant to the concerned phenomenon and 

to outline the relationships between these concepts (Cohen & Shang, 2015). 

According to Vanwersch et al. (2016) an improvement work based on a few 

workshops may lead to biased choices and might neglect attractive process 

alternatives. Instead the authors emphasize framework as a possibility to compose a 

well-considered method to generate process improvement ideas. The framework is 

also described as an overview of all method options regarding the generation of 

process improvement ideas (Vanwersch et al., 2016). Because of the possible 

usefulness of a framework, but the fact that there are limited studies about any tool 

for elimination of internal logistic processes, there are incitements to construct one. 

Therefore, this study will present a framework for elimination of internal return 

processes. 

 

1.4 Research questions 

1. What are the root causes that create an internal return process at Thule Sweden AB 

in Hillerstorp? 

2.  How can the internal return process be eliminated? 

3. How can a framework for elimination of an internal return process within a 

manufacturing company be constructed? 
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1.5 Purpose 

The purposes of this study is to present suggestions of how the internal return 

process at Thule can be eliminated and construct a framework of how manufacturing 

companies can eliminate unnecessary internal return processes. 

 

1.6 Disposition 

The following figure (figure 2) presents the disposition of the study. Each research 

question will be answered in a separate chapter followed by an ending chapter that 

concludes the entire study and its findings. 

 

Figure 2. Disposition of the study (own illustration).  
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2 Methodology  
This chapter present the methods used to answer the research questions of the study. 

The study is divided into different phases, and the chapter starts with a description of 

these. The phases include the planning phase, the phase of collection of data and the 

phase of the data analysis. Thereafter the chapter presents the methodological 

consideration of the study. 

 

Figure 3. Disposition of the methodology chapter (own illustration). 

 

2.1 Phases of the study 

The methodology chapter is divided into the study’s three phases; the planning 

phase, the phase of data collection and the phase of the data analysis. The methods 

used to execute the three phases are presented in this subchapter. 

 

2.1.1 The planning phase 

The assignment was unknown until the first meeting with the supervisor, the logistic 

manager, and the planning phase started with collection of information of the 

company, Thule Sweden AB. The Information was collected through their website 

and through the meeting with the logistic manager. The researchers were also given a 

book about the development of Thule and complemented the information with a 

telephone interview with the logistic manager; the interview guide is presented in 

Appendix A. After being introduced to the company and the problem with the 

internal return process the researchers were given a first tour of the warehouse and 

the production site and also a brief first view of the activities included in the internal 

return process. The tour was given by a team leader of the warehouse and the tour 

and the interview was performed unstructured. The choice of an unstructured 

interview was made in accordance with Merriam (2008) who mention that 

unstructured interviews are useful when the interviewer do not have enough 

Planning phase 

Scientific approach 

Phase of collection of 
data 

Collection of data for 
research question 1 

Collection of data for 
research question 2 

Collection of data for 
research question 3 

Phase of data analysis 

Analysis of research 
question 1 

Analysis of research 
question 2 

Analysis of research 
question 3 

Methodological 
consideration  

Scientific creditability 

Ethical considerations 

Reference critique 
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information about the subject to ask specific questions. The persons interviewed in 

the planning phase are presented in table 1. 

 

Job title Date Interview method 
Appendix 

reference 
Subject 

Logistics 

manager 

2017-01-23 Telephone interview  

Semi-structured 

Appendix A Background of the company and the 

studied problem 

Team leader of 

the warehouse 

2017-01-19 In person interview    

Unstructured 

----- Walkthrough of the internal return 

process and the production site 

Table 1. Interviewees – planning phase.  

 

The initial part of the planning phase is the formulation of the experienced problem 

at Thule and the purpose of the study. The study is based on three research questions, 

in accordance to the purpose, where the first question find the root causes of the 

unnecessary process while the second question give suggestions on how to eliminate 

the process. The third research question aims to construct a framework of how 

manufacturing companies can eliminate internal return processes. 

 

The second part of the phase consists of planning for collection of data needed to 

answer the research question. A plan for which personnel to interview was conducted 

as well as the interview guide for the interviews to be performed (Appendix B). 

 

2.1.1.1 Scientific approach 

This research study is a case study at Thule Sweden AB, and according to Merriam 

(2008) a case study is the most common method used in a qualitative research. A 

case study is characterized by a detailed and thorough research of a specific case 

(Bryman & Bell, 2013). Case studies are useful in most scientific researches 

(Ejvegård, 2009). The purpose of a case study is to take part of a process and assume 

that the case itself is representing the reality (Ejvegård, 2009). According to Merriam 

(2008) a case study is heuristic and gives the reader a thorough understanding about 

the studied process. In a case study several or all variables regarding a process are 

included which is one of the things that differs from a quantitative research where 

only a few variables are measured. The variables included and the interaction 

between them should be profoundly descriptive in a case study (Merriam, 2008).  

 

The study has an abductive approach. The abductive approach is presented by 

Alvesson and Sköldberg (2008) as an approach that has features from both the 

inductive and the deductive approach. According to Bryman and Bell (2013) 
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deduction is an approach where theoretical framework guides the research. The 

research is often based on hypothesis based on theory and the approach is common in 

quantitative researches. Induction is a common approach in qualitative researches 

and is an approach where theory is a result of the research. The approach generates 

new theory from empirical findings and observations (Bryman & Bell, 2013). The 

abductive approach used in this study has led to that the research is based on 

empirical findings and observations as the inductive approach, but it does not reject 

theory as the deductive approach does. 

 

2.1.2 Phase of collection of data  

This case study is mostly based on qualitative data which according to Merriam 

(2008) is the most used data collection method in case studies. Qualitative 

information is data collected by interviews, observation and different kind of 

documents. This kind of information can be complemented by quantitative data to 

support the information collected. Qualitative data consists of detailed descriptions 

of, for example, specific situations, occurrences, people, interaction or behaviors. 

This differs from quantitative studies where the information most often is presented 

in numbers (Merriam, 2008). 

 

Information and data has, in this study, been collected both primary and secondary 

which according to Bryman and Bell (2013) and Biggam (2008) are the two methods 

used for collecting data. Primary data is information that is collected directly by the 

researcher while secondary data has been collected by another researcher with 

another purpose. An example of secondary sources is peer reviewed articles 

(Ejvegård, 2003). 

 

During the planning phase a telephone interview was executed (Appendix A), which 

according to Bryman and Bell (2013) categorize as primary collection of data, was 

an interview with the logistic manager at Thule. This interview included questions 

about Thule Sweden AB, and gave information about the company that could not be 

found on their web site or in the book about Thule. The telephone interview also 

included questions about the identified problem with the internal return process to 

receive the logistic manager’s view at it. According to Bryman and Bell (2013) 

telephone interviews is not that common in qualitative research since they often ate 



  
 

11 

very short and consist of less information than interviews made in person. Though, 

according to Dahmström (2011), it is a quick way to collect information which was 

the reason to perform a telephone interview in this study. 

 

2.1.2.1 Collection of data for research question 1 - What are the root causes that 

creates an internal return process at Thule Sweden AB in Hillerstorp? 

According to Bryman and Bell (2013) the selection of interviewees should be 

selected in accordance to what information is needed for the research. To answer the 

first research question a few persons were chosen in order to get information about 

the process of the internal return process. The researchers have executed semi-

structured interviews, unstructured interviews and used observations and a focus 

group to collect the empirical data.  

 

The selection of interviewees was not made haphazardly which according to Bryman 

and Bell (2013) is when some objects have a greater chance to be selected than 

others. In accordance to Merriam (1994) and Sörqvist (2004) the selection of 

interviewees has been based on what knowledge they carry and what responsibility 

they have in the company. In order to answer the first research question a great 

understanding of the internal return process is needed which means it has been 

necessary to interview personnel that experience and is involved in the process at a 

daily basis. The logistic manager, which is the researcher's supervisor at Thule, 

suggested a wide range of personnel to interview and an interview was also 

performed with the logistic manager himself to get the overall view of the process. 

The interviewees are presented by their professional job title in table 2. 

Job title Date Interview method 
Appendix 

reference 
Subject 

Logistics manager 2017-01-23 
Telephone interview  

Semi-structured 
Appendix A 

Background of the company 

and the studied problem 

Coordinator of material 

in warehouse 
2017-01-24 

Interview in person   

Semi-structured 
Appendix B 

Discussion about material 

planning 

Head of inventory 2017-01-24 
Interview in person   

Semi-structured 
Appendix B 

Discussion about material 

planning 

Team leader of 

production A 
2017-01-24 

Interview in person   

Semi-structured 
Appendix B 

Discussion about material 

planning 

Team leader of 

production B 
2017-01-24 

Interview in person   

Semi-structured 
Appendix B 

Discussion about material 

planning 

Planner 2017-03-14 
Interview in person   

Semi-structured 
Appendix D 

Discussion about material 

planning 

Purchasing manager 2017-03-14 
Interview in person   

Semi-structured 
Appendix E Discussion about purchasing 

Team leader of the 

warehouse 
2017-03-28 Mail interview Appendix F 

Complementary questions 

about the internal return process 

Table 2. Interviewees – research question 1.  



  
 

12 

 

Data to answer the first question has been collected both primary and secondary. 

Primary data has been collected through semi-structured- and unstructured interviews 

which according to Merriam (2008) is two out of three ways to perform an interview. 

The third interview categorization is structured interviews. In a semi-structured 

interview, the questions asked are more unstructured and less predetermined than in a 

structured interview. The semi-structured interview is based on an interview guide 

(Appendix B) with a number of questions, but the order of the questions is not 

important as is not the wording. The semi-structured interviews allow the authors of 

the study to aim the interview in a direction that gives the most elaborate and 

significant answer. The general questions also give the opportunity to ask 

complementary questions (Bryman & Bell, 2013). 

 

Unstructured interviews are most useful when the interviewer is not informed enough 

about the studied process to be able to ask relevant questions. The unstructured 

interview does not consist of formulated questions and the aim is most often to learn 

about the process to be able to ask more relevant questions in the future. Because of 

this the unstructured interview is mostly used in the beginning of a case study. This 

interview method contains a number of risks. It demands flexibility from the 

interviewee and the risk of incoherent information is big (Merriam, 2008). One of the 

interviews performed to answer the first research question was an unstructured 

interview. This was due to limited knowledge about the area of expertise and it 

enabled a better insight for further interviews. 

 

The interviews performed in order to answer the first research question have been in 

person. According to Bryman and Bell (2013) interviews made in person can be 

necessary in order to get detailed answers with the quality that is needed to execute a 

thorough study. This study at Thule is an exhaustive case study and Bryman and Bell 

(2013) mention how the in person-interviews are common in these kinds of studies. 

One disadvantage with interviews made in person, mentioned by Bryman and Bell 

(2013), is the fact that the interviewee must be informed about the topics, time and 

location prior to the interview. Another disadvantage mentioned by Bryman and Bell 

(2013) is the risk of guiding the interviewee to answer in a specific way that is not 

completely true. The researchers of this study has taken this into consideration when 
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performing the interviews and tried to hear the interviewees out objectively. While 

performing the in person-interviews the researchers has experienced the benefits of 

asking deeper and more difficult questions and getting complete answers. This 

benefit is in accordance to Bryman and Bell (2013). Above this, a mail interview 

have been executed to answer research question one. A mail interview is according 

to Bryman and Bell (2013) a recommended approach to use when the interviewee 

has a lack of time to meet in person. The mail interview was used to complement 

already provided information.  

 

Empirical data has, apart from interviews, been collected through observation. To 

answer the first research question of the study it has been necessary to map the 

studied process to locate errors to be able to find the cause of their existence. The 

researchers of the study have observed the process during multiple observations 

which enabled them to see the process as it is. According to Yin (2007) data 

collection through observation is common in qualitative studies. The observations 

have in this study been performed through process walks at the site. The walks 

created a bigger understanding about the process and watching it in person made it 

possible to see the process objectively. Every observation performed enabled a more 

detailed mapping and understanding of the process. During the last observation the 

researchers gave the operative personnel and the logistic manager the possibility to 

verify the process map to ensure that the process was perceived in the right way. 

Above this a collection of quantitative data also has been made. According to 

Bryman and Bell (2013) quantitative data collection refers to numerical data, and in 

this study it has been received in forms of historical data regarding the relevant 

subjects for the research question. 

  

Theory to answer the first research question of the study has been collected from 

peer reviewed articles and literature regarding the subject. The scientific articles has 

been found searching for subject terms and phrases related to, “Process Mapping”, 

“Fishbone diagram”, “cause-and-effect diagram”, and “non-value adding activities”. 

The researchers of the study have put great emphasis on the search terms which 

according to Bryman and Bell (2013) can have a great impact on a study. 
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Focus group 

In order to collect new knowledge and create a discussion between the personnel 

affected by the internal return process the method of a focus group was used. A 

Focus group is mainly defined as a discussion in a smaller group of people that meet 

during a limited period of time to discuss different aspects of the considered subject 

or theme (Ahrne & Svensson, 2015). It is a qualitative method with its main focus on 

the interviewee’s point of view, and due to its flexibility the method makes it 

possible to receive all relevant information and opinions (Bryman & Bell, 2013). 

Ahrne and Svensson (2015) present a model to exemplify important components to 

be taken into consideration in the procedure of planning a focus group. When 

constructing the focus group of this study this model was used and the considered 

components are henceforth presented in the chronological order of the model.   

 

 

Figure 4. Important components to consider while planning a focus group. By Ahrne and 

Svensson (2015, p. 84). 

 

Formulations of key questions to discuss 

First of all the key questions to discuss were formulated. Ahrne and Svensson (2015) 

highlights the importance of formulating simple questions which stimulates an 

immerse discussion between the participants. The researchers decided that two of the 

general causes for the internal return process’s existence were relevant questions to 

discuss. The two general causes chosen to discuss were incorrect material delivered 

to production and incorrect stock balance. The goal with discussing these questions 

was to ensure that the general causes found were relevant and that their effect on the 

return process was substantial. The ulterior motive of using these questions was to 

identify the root causes to the internal return process. Therefore, the third general 

cause, leftover material after production, was excluded since it was considered 

independent on the focus group participant’s work. The primary benefit of a focus 

group is the discussions that emerge and that the exchange of words provides the 

researcher with a lot of different perspectives. As a focus group presents the different 
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perspectives clearly it is therefore easier to understand the differences between them 

(Ahrne & Svensson, 2015). The typical key questions should not be formulated with 

the objective to capture the story of the participants, but to give grounds for 

discussion (Ahrne & Svensson, 2015). Hence, in order to ensure that the purpose of 

the key questions was achieved, the participants were asked to write down their 

individual answer to three sub-questions:  

 

1. What is the general cause’s origin?    

2. On a scale of 1 to 5, how does the general cause affect you in your daily work? 

3. Who is responsible for the occurrence of this general cause?  

 

According to Ahrne and Svensson (2015) the practical usefulness of this method is to 

assist the researcher with an insight about why the participants understand the 

discussed topic like they do. Therefore, after writing their own individual answers to 

the sub-questions, the participants were invited to a discussion. This made it possible 

for the participants to discuss freely, but with a gentle guidance to fulfill the purpose 

of the focus group. The fact that the participants had the opportunity to closely reflect 

over their personal answer assured that nothing was forgotten or that no personal 

opinions were influenced in a bad way by the discussions.  

 

Group construction 

The group construction is, according to Ahrne and Svensson (2015), a very important 

step since the focus group is useless if the group does not have anything in common 

to discuss. Neither is it useful if the individuals participating do not have any 

knowledge about the topic (Ahrne & Svensson, 2015). As the knowledge that is 

collected through a focus group is based on common experiences, understanding 

about the main topic and focuses on the variances of perspectives (Ahrne & 

Svensson, 2015), all participants chosen in this study’s focus group are in daily 

contact to the internal return process. The participants do know each other, due to the 

fact that they are all coworkers, and this circumstance is both good and less good 

according to Ahrne and Svensson (2015). The fact that they know one another makes 

it possible for them to relate to the comments about their common experiences. 

Though, their existing relationships can affect the group’s environment and prevent 

them from sharing their perspectives openly (Ahrne & Svensson, 2015). This factor 
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is regarded as the study progress, but the fact that the participants know each other 

cannot be modified. 

 

Homogeneity and heterogeneity are important factors to weigh into the construction 

process. The homogeneity perspective is important in order to ensure that the 

participants feel a belongingness and community to each other. But their differences, 

heterogeneity, play a crucial role when emphasizing diversity (Ahrne & Svensson, 

2015). Three participants were joining, one team leader of the warehouse and two 

team leaders of production. The group was homogeneous in terms of them being 

team leaders, production workers and with great knowledge about the internal return 

process. Their heterogeneity was reflected by the fact that they are responsible for 

different production lines, have different level of experience and comprehensive 

view. Because of these factors the participants had a lot to discuss. This is important 

as the discussions in a focus group, and the varying viewpoints, make it easier to 

understand their differences and why they exist (Ahrne & Svensson, 2015).  

 

Group Leader 

As a third and final step in the preparation and construction of the focus group, a 

group leader was chosen. Due to the need of a group leader to possess well-grounded 

knowledge about the study’s purpose (Ahrne & Svensson, 2015), the two researchers 

of the study were appointed as group leaders. This feature makes it possible to 

formulate attendant questions with the main goal in consideration (Ahrne & 

Svensson, 2015). The group leader has an important role of promoting the interaction 

of the focus group without interviewing them. As the leader’s most important role is 

to invite and facilitate discussions (Ahrne & Svensson, 2015), this study’s group 

leaders primarily asked the attendant question “Why?” and gave prominence to every 

participant’s perspectives. Neither were the group leaders any experts about the 

general causes discussed, which according to Ahrne and Svensson (2015) otherwise 

could have inhibited the discussions.  

 

In the implementation phase the researchers had a great satisfaction with the result of 

the focus group. The discussions proceeded well and the knowledge that was 

reclaimed met the expectations and main goals of using the method.  
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2.1.2.2 Collection of data for research question 2 - How can the internal return 

process be eliminated? 

Data to answer research question two has also been collected both from primary and 

secondary sources. The second research question of the study is based on the results 

found in the first research questions of the study. The analysis conducted in the first 

question is therefore a large part of the data used to answer the second research 

question. 

 

Primary data has been collected performing mail interviews and one semi-structured 

interview in person. The in person interview was conducted in accordance with the 

job title of the interviewee, and was executed in person in order to get detailed 

answers with good quality in accordance with Bryman and Bell (2013). The 

interviewees are not selected haphazardly to enable exhaustive answers from a 

person with great expertise in the area. The interviewee is presented with their 

professional job title in table 3 below. 

 
Job title Date Interview method Appendix 

reference 

Subject 

Purchasing manager 
2017-03-29 

Mail interview Appendix G Complementary questions about 

purchasing 

Planner 
2017-03-14 

Interview in person     

Semi-structured   

Appendix D Discussion about material 

planning 

Planner 
2017-03-29 

Mail interview Appendix H Complementary questions about 

material planning 

Production planner 2017-04-11   

2017-05-12 

Mail interview Appendix I Complementary questions about 

material planning 

Logistics manager 2017-05-09 Mail interview Appendix J Request of quantitative data 

Table 3. Interviewees – research question 2.  

 

Theory to answer the second question of the study has been collected reading peer 

reviewed articles and literature regarding the subject. Scientific articles have been 

found searching for phrases related to “Standardized routines”, “Personnel 

motivation”, “Stock-taking”, “Sub-optimization”, “Kitting”, and “Supply chain 

integration”. As for the first research question the researchers has put great emphasis 

into the search terms in accordance to Bryman and Bell (2013). To complete the 

second research question the researchers have used quantitative, historical data 

regarding the relevant subjects for the research question. 
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2.1.2.3 Collection of data for research question 3 - How can a framework for 

elimination of an internal return process within a manufacturing company be 

constructed? 

Data to answer research question 3 has only been collected from secondary sources 

as no empirical findings are used. Theory regarding frameworks have been collected 

through peer reviewed articles which have been found searching for the phrase 

“framework”. As for the two previous research questions the researchers has put 

great emphasis into the search terms in accordance to Bryman and Bell (2013). 

 

2.1.3 Phase of data analysis 

The research design connects the empirical data to the research questions of the study 

and is a logical plan for how to complete the study. The most important use of a 

research design is to not end up in the situation where the empirical data and other 

findings do not connect to the original research questions of the study and thereby 

are considered irrelevant (Yin, 2007). According to Yin (2007) there is no 

standardized process of analyzing data in a qualitative study. Yin (2007) presents 

five methods that can be used to analyze data in a research: pattern comparison, 

formulation of explanations, time series analysis, logical models and synthesis of 

various cases. This study is based on a time series analysis since one particular 

process is studied during time aiming to find explanations and connections. A time 

series analysis is according to Yin (2007) a better foundation for suggestions of 

improvements if the process studied is precise. All analysis performed in the study is 

based on the principles mentioned by Yin (2007) about high quality analyses. 

According to Yin (2007) the researchers should take all information collected into 

consideration while analyzing. The researchers should also try to be as precise as 

possible when explaining data to avoid the risk of the reader making own 

assumptions. The study should also have a focus on the main questions of the study 

and be based on the expertise of the research workers (Yin, 2007). 

 

2.1.3.1 Research question 1 

Oskarsson, Aronsson and Ekdahl (2006) mention that a current state analysis is a 

necessity in order to form a foundation for improvements. One of the methods 

presented, formulation of explanations, by Yin (2007) agree with Oskarsson, 

Aronsson and Ekdahl (2006) and express how important it is with a thorough 
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explanation of the case. This is applied in the study through a process map, which is 

the foundation of answering the study’s first research question. By creating a process 

map, the causes creating an internal return process has been found. Further, the 

causes found is used to create a fishbone diagram which according to Fryman (2002) 

can be used to find the root causes of an identified problem. 

 

The process map and the fishbone diagram are the two theories used to answer the 

first research question. Both the map and the diagram are configured in accordance 

with the theories and based on interviews and observations. 

 

 

Figure 5. Data analysis of research question 1 (own illustration).  

 

2.1.3.2 Research question 2 

Research question 2 is partly based on the answer of research question 1, where the 

root causes creating the internal return process is identified. The second research 

question aim to give suggestions of improvements and according to Sörqvist (2004) 

decisions should always be based on knowledge and fact, and speculations and 

assumptions should be used to a minimum. According to Sörqvist (2004) the quality 

of the data is essential for creating good analysis and solutions. The results of the 

fishbone diagram, answering research questions one, is important to consider in order 
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to get a good understanding of the root causes and to be able to propose the right 

solutions. The analysis is, apart from the answer of research question 1, also based on 

empirical findings concerning the root causes to the internal return process and 

theory relevant for the elimination of the root causes. 

 

 

Figure 6. Data analysis of research question 2 (own illustration). 

 

2.1.3.3 Research question 3 

Research question 3 aims to construct a framework for elimination of the internal 

return process. According to Yin (2007) the researchers should take all information 

collected into consideration while analyzing. Therefore, in order to make the 

framework relevant, it will be based on the practical findings from research question 

2. The results will be analyzed together with the theory of framework which will 

result in a theoretical contribution of internal return process elimination.   

 

 

Figure 7. Data analysis of research question 3 (own illustration). 
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2.2 Methodological considerations 

The methodological consideration presented includes scientific credibility, ethical 

consideration and reference critique. 

 

2.2.1.1 Scientific credibility 

A scientific study has to be objective, unbiased and balanced. This means first and 

foremost that all information and data presented has to be truthful and correct. 

Scientists are obligated to strive for objectivity, validity and reliability in order to 

ensure the scientific value of the findings (Ejvegård, 2009), and this can be achieved 

through awareness of the underlying concepts of the data collection and analyzing 

method (Merriam, 2008) 

 

Validity 

The first criteria, validity, highlight the importance of forming real operational 

measures for the studied concept (Yin, 2007). The criteria’s purpose is to ensure that 

the researcher measure the things that the study aims to measure (Ejvegård, 2009). 

According to Yin (2007) some say that this can be especially problematic when it 

comes to case studies because the researcher's subjective opinions might be passing 

through to the collection of data. In order to ensure this study’s validity, the 

researchers has applied three procedures presented by Yin (2007): using a variety 

and multiple of empirical sources, establish a chain of evidence and letting key 

contributors to information review a draft copy of the case study. The theoretical and 

empirical data is collected from a broad base of sources in the shape of literature 

reviews and several interviews performed throughout the data collection phase. To 

correspond to the chain of evidence the concepts used are thoroughly described to 

contribute to relevance and a greater understanding. Through the time of the writing 

process draft copies have been sent to the logistic manager at Thule to give the 

possibility to review and give constructive critique to the study. 

 

One other strategy used in this study, to accomplish validity, is triangulation, which 

is presented by Merriam (2008). This means that many different information sources, 

scientists and methods are used to ensure that the results are correct. To establish the 

collected information have references from independent sources been used to make 

the case study more valid. Along with this, the strategy of attendant control is also 
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used, which means that the persons participating with information to the study is 

offered a chance to overlook the interpretations and ensure that they are trustworthy 

and correct (Merriam, 2008). As the study made is a case study observations are 

made during the entire study, repeatedly. This corresponds with another of 

Merriam’s (2008) strategies for validity, which highlights the importance of 

observing the same event many times.   

 

Beyond this, validity is about ensuring that the results are in accordance to reality 

and whether they are applicable to other situations (Merriam, 2008). Another word 

for this is generalization, which is one criterion for the trustworthiness of the study. 

If the qualitative study is transmittable and can be used in other contexts, or in other 

studies in the same context, this means that the generalization criterion is met 

(Bryman & Bell, 2013). The framework that is presented in this study will have to be 

validated on other companies with the same context as Thule as well as in other 

industries in order to reach generalization.  

 

Reliability 

The reliability criteria specify the authenticity and adaption of the study (Ejvegård, 

2009). According to Yin (2007) the criteria has one goal, which is to ensure that if an 

upcoming researcher use the same approach the results of the study will be the same. 

The purpose of this is to   minimize the possible mistakes and errors that can occur in 

the study. In order to make sure that it is possible to remake the study it is necessary 

to document the used approach as thoroughly as possible (Yin, 2007). The 

techniques presented by Merriam (2008,) that helps the researcher to ensure the 

reliability and independence of the study, are similar to Yin’s (2007) procedures 

regarding the validity criteria. The techniques, and how they are obtained in this 

study, are listed as follows: 

   

1. Explain the underlying theories and assumptions that create the foundation 

of the study. 

Agreeable to the first technique, the concepts and theories used in this study are 

introduced, presented and described in detail. Continuously, any assumptions made 

as the research elapses are stated and thoroughly introduced to ensure their 
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intelligibility and that there is no risk of any incorrect or own interpretations being 

made. 

 

2. Use a variety of methods for the collection of information and analysis. 

To live by the second technique when collecting the information and data, both 

secondary and primary data are used. This broadens the reliability of the information 

as well as its accuracy (Bryman & Bell, 2013). The techniques for collecting the data 

varies through the study and consists of both telephone interviews and interviews 

made in person. This technique enable the researcher to complete information when 

needed and make sure that only the right information and data are being documented 

and presented. As the selection of interviewees is not made haphazardly this 

contributes to the reliability of the study as no excess or irrelevant data is being 

presented or weighed in the analysis. 

 

3. Follow the same track: in order to enable an examination of the study, the 

researcher has to describe the procedure of collecting information and the 

decisions made in detail throughout the different phases of the study. 

All decisions and choices made throughout the study are exhaustively presented to 

ensure that the method and procedure of collecting data is easy to understand. There 

is no gap between the different phases of the study but the procedure and decisions 

are distinct and can be followed clearly through the study. 

 

2.2.1.2 Ethical consideration 

Merriam (2008) consider the ethical consideration to be the insurance that the 

research is done in an ethical way. Bryman and Bell (2013) describe five ethical 

principles that should be followed by the researchers to protect the individuals 

involved. These five principles are based on information, consent, anonymity, use 

and false pretenses. The five principles are all used during the study. All persons 

involved are informed about the aim and purpose of the study, and they are willingly 

involved in the process, in accordance with the principles information and consent 

presented by Merriam (2008). The persons involved are allowed to be anonymous 

and their contribution is handled with confidentiality in accordance with the principle 

of anonymity. The empirical findings are only used in this research and the authors 

of the research has during the study aimed to give the involved persons all 
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information needed to feel secure and be well informed about the research process, in 

accordance with the principles use and false pretenses. 

 

2.2.1.3 Reference critique 

Thurén (2013) and Ejvegård (2003) present four principles that should be considered 

while selecting references for a research study. The first principle is authenticity 

where the researcher should consider if the reference is true or false (Thurén, 2013), 

therefore the study often has several references confirming the same fact. The second 

principle is independency. The reference should be valid and the authors of the 

reference should not have been influenced by other purposes and the information 

should not be copied from another source (Thurén, 2013). Ejvegård (2003) believe 

that the research workers should double check where the information comes from. 

Almost all scientific articles used in the study is peer reviewed and can thereby be 

categorized as valid and based on true events. The third principle applies that the 

reference is more valid if the source is new than old (Thurén, 2013; Ejvegård, 2003). 

Many of the references in this study are from the last decade to ensure that the 

information is up to date, which according to Thurén (2013) and Ejvegård (2003) 

most likely ensures more up to date data (Thurén, 2013; Ejvegård, 2003). Thurén 

(2013) and Ejvegård (2003) present two different aspects of the fourth principles that 

should be considered when choosing references. Thurén (2013) believe that the 

researchers should be critical if the source is based on real events and not someone’s 

personal opinions. The empirical findings are based on collection of primary data and 

are therefore closer to the truth than secondary data would have been. The fourth 

principle according to Ejvegård (2003) regards simultaneousness and implies that the 

source should be written close to the events presented in the study.  



  
 

25 

3 Research question 1 
The third chapter aims to answer the first research question of the study: What are 

the root causes that create an internal return process at Thule Sweden AB in 

Hillerstorp? 

 

3.1 Theory 

The theory used to answer the first research question is presented in this subchapter. 

It includes the theories of process mapping and how to construct a fishbone diagram. 

 

3.1.1 Process mapping 

The procedure of drawing a map of a process is the best way of presenting its 

purpose, its appearance and the way it is constructed (Ljungberg & Larsson, 2012). 

Fryman (2002) describes process mapping, also called a flowchart, as a powerful and 

valuable tool used in this purpose. For example, the tool provides a common basis 

for understanding the process, gives an idea of where bottlenecks may occur and 

identifies the value adding and non-value adding steps (Fryman, 2002). 

   

Fryman (2002, p. 170) suggest that a process map should be created in six steps: 

1. Determine the process to be flowcharted. 

2. Determine the level of detail to be represented by the flowchart. For example, a 

macro flowchart would be very global (of higher level) in nature, while a micro        

flowchart would be very step-by-step (or lower level) oriented. 

3. Determine the process boundaries. 

4. List the beginning activity of the process. 

5. List the sequential activity of the process. (NOTE: a question that can help 

immensely when laying out a flowchart is “What happens next?”). 

6. List the ending activity of the process.  

                                

To create the graphical representation of the process map Fryman (2002) presented 

some of the most common symbols to use. They are illustrated in table 4. 
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Table 4. Illustration of symbols used creating the process map (own illustration). 

 

3.1.2 Fishbone diagram 

Bergman and Klefsjö (2012) categorize the fishbone diagram as an enhancement tool 

for companies and organizations. A fishbone diagram is used to graphically 

demonstrate the causes of a problem and the factors influencing it.  The diagram 

focuses on the cause of the effect and is also called a cause-and-effect diagram. The 

fishbone diagram can be used to find root causes to a problem by identifying general 

causes to one particular problem (Desai & Johnson, 2013; Slameto, 2016; Li & Lee, 

2011). According to Desai, Desai and Ojode (2015), problems in a supply chain are 

dependent on multiple causes as supply chains usually are very complex. Desai, 

Desai and Ojode (2015) are also convinced that problems in the supply chain are 

interlinked and that a single problem in the chain reduces the overall performance. 

 

According to Clary and Wandersee (2010) a cause is defined as something that 

creates an effect and make something else happen. An effect is a result of a cause. A 

cause-and-effect relationship can be either stated or unstated. In a stated relationship 

the cause-and-effect is clearly established, while in an unstated relationship it is more 

difficult to determine the effect on a cause (Clary & Wandersee, 2010). The fishbone 

diagram generates a structured view of identified multiple causes of a problem. The 

diagram creates the possibility to break down the problem into general causes which 

enable identification of root causes (Desai, Desai & Ojode, 2015; Clary & 

Wandersee, 2010). To be able to find most of the root causes the fishbone diagram 

has to be executed thoroughly, since not all root causes are obvious. A cause is 

defined as a root cause when the core problem would not occur if the root cause did 

not exist. It is also a root cause if an elimination of it results in an elimination of the 

core problem (Slameto, 2016). 
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A fishbone diagram is according to Clary and Wandersee (2010) and Slameto (2016) 

be executed as figure 7 below. The head of the fish represent the core problem 

studied while the skeleton of the fish present the general causes contributing to the 

problem. Each skeleton bone can exist of several root causes, which in turn are 

explained by multiple details (Clary & Wandersee, 2010). 

 

 

Figure 8. Illustration of a fishbone diagram (own illustration). 

 

A dissolved root cause can, according to Slameto (2016), result in an elimination or 

significant reduction of the problem. Finding root causes to a problem can also make 

strategies to remove them appear. The fishbone diagram is not only a tool to find 

causes but also a tool to identify solutions (Slameto, 2016; Li & Lee, 2011).  

 

Before developing a fishbone diagram it is important to clarify the core problem. 

Without a clarification of the problem it is impossible to identify any causes to it. In 

the construction of the diagram the causes should be arranged depending on their 

level of impact of the problem. The sub-bones should include all factors that 

contribute to the problem in a negative way (Li & Lee, 2011). The general causes to 

the identified problem are described first. The bones constructing the diagram 

thereafter focus on one general cause to describe the root causes in detail (Clary & 

Wandersee, 2010). According to Bergman and Klefsjö (2012) it is very important to 
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sort out one general cause at the time to enable a thorough analysis of the core 

problem. A fishbone diagram should have multiple bones in it to be seen as a useful 

tool for enhancement (Bergman & Klefsjö, 2012). 
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3.2 Empirical findings 

In the following subchapter the empirical findings are presented to give a clear view 

over the internal return process at Thule. When collecting the empirical data in the 

sub-chapters 3.2.3 and forward, the general causes, which will be presented in the 

fishbone diagram further on, were already identified. Therefore, the empirical data 

in those chapters will be based on the general causes. 

 

3.2.1 Description of the internal return process 

In order to get an overview of the internal return process the team leader of the 

warehouse (20170119) gave a tour showing and describing the flow of material and 

pallets between the production site and the warehouse at Thule. The following 

information has been received during this occasion. 

 

3.2.1.1 The warehouse 

Between the production site and the warehouse there is a connection in form of 

material transportation. The warehouse is constructed as a high ceiling warehouse 

with a forklift to collect pallets from the stock or place newly arrived pallets back to 

into stock. The primary task of the warehouse at Thule is to store pallets that contain 

the materials needed for the scheduled production. According to the planner 

(20170314) no extra safety stock is kept at Thule’s warehouse. 

 

The computer system used at Thule’s production site is called MOVEX and it 

connects all departments to one another. When a new production batch is started the 

production line orders the needed material from the warehouse via the computer 

system. The forklift driver receives the order and prints the details and locates the 

requested pallet at the high ceiling warehouse. After this the pallet’s barcode is 

scanned, which transfers its registered location in the computer system from the 

warehouse to the concerned production line. The pallet is unloaded from the high 

ceiling warehouse and a fork truck transports the ordered pallet from the warehouse 

location to the production line.  

 

Data regarding the warehouse’s storage situation has been calculated and analyzed. 

The data represents information regarding how many of the warehouse’s locations 

that are occupied during the time period January 2016 to December 2016. The 
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calculations, that can be seen in Appendix K:1, showed that in average 83 percent of 

the available locations at the warehouse were occupied.   

 

3.2.1.2 The internal return process 

The purpose of the internal return process is to take care of the pallets with material 

that have to be transported back to the warehouse to be restored. This process is more 

or less backwards from the ordering process from the warehouse, but with some 

differences. Firstly, the personnel at the production line have to register the pallet as 

an internal return by using the computer system. In connection to this the pallet is 

categorized into a classification based on its length and height. The different pallet 

classifications that can be chosen are seen on the computer when returning the pallet. 

When this is done the fork truck driver collects the pallet at the production site and 

transports it back to the warehouse in order for the forklift to place it back into its 

place in the warehouse, based on the pallet’s categorization. In those cases when the 

pallet is not, for different reasons, categorized at the production line this step of the 

process has to be done at the warehouse location instead. When a pallet is internally 

returned it has to be transported the distance between the production site and the 

warehouse. The distance is varying depending on the location of the concerned 

production line.  

 

Data regarding the amount of internal returns at Thule has been analyzed. The data 

represents information regarding how many pallets that were ordered from the 

warehouse to the production and how many pallets that was announced as internal 

return. The time period analyzed was January 2016 to December 2016. The 

calculation, that can be seen in Appendix K:2, showed that an average of 19 percent 

of the ordered pallets were sent back to the warehouse using the internal return. 

 

3.2.2 General cause 1: Incorrect material delivered to production  

The first general cause is incorrect material delivered to production. Causes to why 

the material delivered to production sometimes is the incorrect material can 

according to the participants of the focus group depend on several different reasons. 

The team leader of the warehouse (20170314) points out that it sometimes is caused 

by the computer system not working, making it impossible to scan the boxes on the 

pallets when collected from the warehouse. The team leader of the warehouse 
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(20170328) estimates that between 15 and 20 of the daily ordered pallets are 

impossible to scan. Especially the pallets stored at warehouse shelf one and four are 

affected by this (Team leader, warehouse 20170314). The worker with the job of 

picking up the pallet in the warehouse solves this issue by tearing of the bill of 

carriage and confirming the movement of pallets later on (Team leader, warehouse 

20170314). The consequences of this kind of system error is that there is a high risk 

of the pallet being delivered to the wrong production line (Team leader, warehouse 

20170328) and can also lead to the pallet being put at the wrong place in the 

warehouse when returned. If the pallet is stored at the wrong place in the warehouse 

the general problem of incorrect material being delivered will be repeated in future 

deliveries from the warehouse to production (Team leader, warehouse 20170314).  

 

There is another cause to this problem when the ordered material is transported to the 

incorrect production group. In this case the material is at the right production group 

according to the computer system, but not physically (Team leader, warehouse 

20170314). The team leader of the warehouse (20170328) estimates that this occurs 

between five to ten times every week. The ones responsible for this cause are, 

according to the team leader of the warehouse (20170314), the fork truck driver, 

caused by unmotivated personnel. The team leader of the warehouse (20170314) 

carries on by explaining that there are no valid reasons for the fork truck driver to 

transport pallets to the wrong production line since the end destination is visibly clear 

on the order label on the pallet.  

 

One of the team leaders of production mentions how incorrect material being 

delivered to production is a secondary problem caused by an earlier incorrect internal 

return. If there is a problem with the internal return a situation when the material in 

the box or at the pallet is not matching the label of the box might occur. This, in turn, 

leads to the incorrect material being delivered to production. Any problems with an 

internal return is, pursuantly to one of the team leaders of production, caused by 

routine errors where the personnel is not educated in how to complete the process 

correctly. The human factor also plays a role in the routine errors, because of the 

personnel being stressed or too unmotivated to perform an internal return in the right 

way (Team leader A, production 20170314). Sometimes the wrong label is put on the 

pallet due to errors in the internal return, which in turn can lead to incorrect material 
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being delivered to production in the future (Team leader B, production 20170314). 

The participants of the focus group agree that the responsibility of the causes created 

during the internal return process belongs to the personnel in production (Team 

leader, warehouse; Team leader A, production, Team leader B, production; 

20170314).  

 

In the discussions within the focus group, production standstill and unnecessary set 

up time of machines was pointed out as two examples of consequences by the 

general cause of incorrect material being delivered to production (Team leader, 

warehouse; Team leader B, production 20170314). Unnecessary set up time emerges 

when there is no material to be delivered to the production site (Team leader B, 

production 20170314). The issue also causes a lot of waiting time when the 

production has to wait for the right material to be delivered (Team leader A, 

production 20170314), and it is also time consuming for the personnel in the 

warehouse as they have to locate the misplaced material that is needed (Team leader, 

warehouse 20170314). It also creates another time consuming scenario where the 

stock balance has to be changed in accordance to what actually exists (Team leader, 

warehouse; Team leader A, production 20170314). 

 

3.2.3 General cause 2 - Incorrect stock balance 

An incorrect stock balance is concluded to be the second general cause to the 

existence of the internal return process. Today, if a stock balance turns out to be 

incorrect, the operative personnel send an email to the head of inventory. However, 

no statistics is collected of how often this occur (Head of inventory, 20170219). The 

origin of the general cause of incorrect stock balance can according to the focus 

group be connected to three main causes. Pursuant to one of the team leaders of 

production (20170314) one case is related to an incorrect execution of an earlier 

internal return. The personnel in production completely rely on the stock balance in 

the computer system being correct. They only complement the system with a visual 

estimation of the quantity that is sent back to the warehouse (Team leader B, 

production 20170314). The second cause to an incorrect stock balance is when the 

amount of scrapped material registered in the system is incorrect (Team leader, 

warehouse; Team leader B, production 20170314). This can, according to the team 

leaders of production (20170314), arise because of difficulties educating the 
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personnel, shortage of time, stress, postponement and forgetfulness. According to 

one of the team leaders of production (20170314) the issue can be caused by the lack 

of written routines and rules of counting the material at internal returns. The issue 

can also be caused by an incorrect delivery from the supplier with an incorrect 

balance. The routines to ensure that a delivery from a supplier constitutes out of spot 

checks of the delivered amount and control that the way bill correspond to the 

delivered material. The time it takes to count the deliveries does not motivate that 

this should be done at every delivery. However, this means that an incorrect delivery 

can go undetected until production stops due to shortage of material or when an 

excess of material is left on the pallet (Team leader, warehouse 20170314). 

According to one of the team leader of production (20170314), both production and 

suppliers are responsible for these causes. 

 

The consequences related to an incorrect stock balance, mentioned in the focus 

group, are unfinished production orders due to a balance that is physically lower than 

what the system says (Team leader B, production 20170314). This consequence 

affects the customers badly (Team leader, warehouse; Team leader B, production 

20170314). This also leads to a remark for the personnel in production because they 

have to answer to why the order was not finished. The issue also leads to extra work 

of production planning and difficulties in material planning regarding which 

quantities to order (Team leader B, production 20170314). It is, according to the 

team leader of the warehouse (20170314), important to update the system on a daily 

basis to prevent any hidden errors in the stock balance.  

 

Rating of the effect of general causes 

The participants of the focus group were asked to rate, on a scale from 1-5, the effect 

the general causes discussed have on their daily work. The rating is presented in table 

5 below.  

 

General Cause 
Team  leader of 

production 

Team leader of 

production 

Team leader of 

warehouse 

Incorrect components delivered to 

production 

4 4 4 

Incorrect stock balance 4,5 4,5 4,5 

Table 5. Rating of general causes.  
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3.2.4 General cause 3: Leftover material after production 

Leftover material after production is concluded to be the third general cause to the 

internal return process. The purchasing manager (20170314) highlights the batch 

differences between Thule and the supplier when asked about this general cause. 

Thule’s production site is very flexible and highly customer driven. The batches 

produced are not standardized but fluctuate, and this variation makes it impossible to 

correspond the customers demanded batch size with the batch sizes delivered by the 

supplier (Purchasing manager, 20170314). The planner (20170314) mentions that the 

minimum order quantity sets by the supplier can be too big in relation to the 

production batch demanded by the customer. The reason to why the minimum order 

quantity is bigger than the production batch is explained with difficulties of matching 

the quantities as the same material is used in different products and that specific 

batch deliveries is not possible with all the different quantities needed. There is also a 

cost issue where small quantities or a kitting station is expensive, and a kitting station 

would also be time-, resource- and space consuming (Planner, 20170314). 

 

The planning- and purchasing department play a role in the third general case 

According to the planner the goal of the material planning department is to have all 

the material needed for production at the right time, every time. Parameters used to 

plan the material is the article number, the supplier, minimum order quantity, pallet 

multiple, delivery time, amount of material needed and run-out-time (Planner, 

20170314). The purchase department’s primary function is to construct contracts 

with suppliers to purchase products and raw material needed for Thule’s production. 

These agreements contain volume clauses, business parameters and yearly cost 

reductions (Purchasing manager, 20170314).   
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3.3 Analysis 
In this chapter an analysis of the earlier chapters with theoretical and empirical 

findings will be presented. The aim is to identify the general causes to the internal 

return process by doing a process map and thereafter a fishbone diagram that 

identifies the root causes. 

 

3.3.1 Identifying the general causes 

In order to understand the purpose and the appearance of the internal return process 

the process has been mapped. Process mapping is according to Ljungberg and 

Larsson (2012) and Fryman (2002) a powerful tool to use for this purpose. By using 

this tool, it provides a basis making it possible to understand the process’s non-value 

adding steps (Fryman, 2002), which have been done and will be presented in this 

subchapter. 

 

3.3.1.1 Execution of process mapping 

The first process map has been created according to Fryman’s (2002) six steps for 

creating a process map. The method was executed as followed: 

1. Firstly, the process to be mapped was determined: the process of a pallet in the 

production at Thule. This was because of the need to create a clear picture and 

map over the process in order to answer the first research question. 

2. The level of detail represented in the map is a micro flowchart, this due to the 

complexity of the process and the need to be thorough in order to ensure that 

the map is based on correct information. This means that the process of pallets 

from the moment of leaving the warehouse until its return to the warehouse 

will be described in detail. 

3. The starting activity of the process is identified and listed as the ordering of 

material from the warehouse.   

4. The upcoming activities of the process are listed as the pallet is being put 

through the production and to the final moment of being put in the internal 

return process. 

5. The ending activity is identified as the pallet being put in warehouse storage.   

 

The graphical symbols used when illustrating the process map are the symbols 

presented by Fryman (2002). The symbols are illustrated in table 4. To highlight 
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where the non-value adding activities that creates an internal return process occurs, 

red stop signs have been placed in the process map.  

 

3.3.1.2 Process map 

 
Figure 9. Process map of the internal return process. The internal return process is 

highlighted in the figure (own illustration). 
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3.3.1.3 General Causes for the existence of the internal return process 

As the process mapping progressed a number of general causes creating the internal 

return process appeared, and they are illustrated as red stop signs in the process map. 

While observing and talking to personnel at the production site and in the warehouse, 

experiences and routines were described making it possible to identify and 

substantialize the general causes. The following findings, listed in table 6, have been 

identified as the general causes to the internal return process and were identified 

while visiting and observing the production site at Thule February 15th 2017. 

 

Red stop sign General cause Description 

1 
Incorrect material delivered 

to production 

Incorrect material has to be transported back to the 

warehouse to be restored 

2 Incorrect stock balance 

Less material delivered than ordered means an 

interruption of production and material needs to be 

transported back to the warehouse     

    

More material delivered than ordered creates excess 

material that needs to be transported back to the 

warehouse 

3 
Leftover material after 

production 

Remaining components after production needs to be 

transported back to the warehouse 

Table 6. Description of the general causes found in the process map. In the map they are 

illustrated as red stop signs.  

 

3.3.2 Identifying the root causes 

The fishbone diagram is an enhancement tool for companies and organizations 

(Bergman & Klefsjö, 2012). The purpose of this chapter is to identify the root causes 

to the general causes presented in table 6. The fishbone diagram is used to 

graphically demonstrate the root causes of the internal return process and the factors 

influencing it, which according to Desai, Desai and Ojode (2015) and Clary and 

Wandersee (2010) is one of the diagram’s advantages. 
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3.3.2.1 Fishbone diagram of root causes to the internal return process 

 

 

Figure 10. The fishbone diagram illustrates the general causes and its root causes (own 

illustration). 

 

3.3.2.2 Analysis of root causes 

According to Desai and Johnson (2013), Slameto (2016) and Li and Lee (2011) the 

fishbone diagram is used to find the root causes to a problem. The construction of a 

fishbone is based on a core problem (Li & Lee, 2012), which in this study is the 

internal return process at Thule. The internal return process is a non-value adding 

process, which according to Jasti and Kodali (2015) has to be eliminated, and only 

by clarifying the core problem its root causes can identified (Li & Lee, 2011). 

 

The general causes, seen in table 6, have been found during the process mapping and 

constitutes the three general causes creating an internal return process. The general 

causes have, in accordance to Li and Lee (2011), been arranged based on their level 

of impact. Leftover material after production is the general cause that impacts the 

internal return process the most in accordance to the data analyzed (Appendix K:2) 

which proves that 19 percent of all ordered pallets with material are returned back to 
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the warehouse. This cause is therefore placed closest to the head of the fish to the 

right. Incorrect stock balance and incorrect material delivered to production are 

thereafter rated the most impacting causes (Team leader, warehouse; Team leader A, 

production; Team leader B, production; 20170314). 

 

In accordance with Bergman and Klefsjö (2012), who states that a fishbone diagram 

is not useful if does not have multiple of bones, several root causes with 

complementary details have been defined. Desai, Desai and Ojode (2015) also 

highlight the importance of defining multiple bones, as complex processes usually 

are dependent on multiple causes. In accordance to Bergman and Klefsjö (2012) and 

Slameto (2016) one general cause has been sorted out at the time to enable a more 

thorough analysis. 

 

General cause 1 - Incorrect material delivered to production 

Incorrect material delivered to production is categorized as a general cause to the 

internal return process in accordance with Clary and Wandersee (2010) and Slameto 

(2016) who defines a cause as a phenomenon creating an effect. Several root causes 

have been identified which contributes to the internal return process in a negative 

way (Li & Lee, 2011). 

 

According to the team leader of warehouse (20170314) incorrect material is being 

delivered to production, due to an unworkable scanning that cannot be done. This can 

therefore, according to Slameto (2016) and Clary and Wandersee (2010), be defined 

as a root cause. Clary and Wandersee (2010) mentions the importance of defining 

details to why the root cause exist, and according to the team leader of production 

(20170314), the error of not being able to scan is completely dependent on the 

computer system. If the system is not working the person picking up the movement 

of the boxes have to manually register it later, which can cause incorrect material 

being delivered to production (Team leader, warehouse 20170314). 

 

The second root cause to why incorrect material is being delivered to production is 

pointed out by the team leader of warehouse (20170314) to be when pallets ordered 

from production is transported to the wrong production line. This cause an effect to 

the general cause and can thereby be seen as a root cause (Li and Lee, 2011; 
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Slameto, 2016). The detailed defined in accordance with Clary and Wandersee 

(2010) to further describe the existence of the root cause is according to the team 

leader of production (20170314) due to unmotivated personnel, stress and faults 

made because of human factors. 

 

The third root cause defined causing incorrect material being delivered to production 

is an incorrect previous internal return (Team leader A, production 20170314). The 

negative effect an incorrect previous internal returns has on the general cause make it 

a root cause in accordance with Li and Lee (2011) and also a root cause according to 

Slameto (2016). Routine errors is one of the explanations to incorrect internal returns 

(Team leader A, production 20170314) which according to Clary and Wandersee 

(2010) make it a detail describing the root cause in a fishbone diagram. Personnel 

putting the incorrect label on the box in the event of an internal return (Team leader 

B, production 20170314) and personnel lacking knowledge on how to perform the 

internal return correctly are two phenomena creating incorrect internal returns. 

Human errors, stress and unmotivated personnel are also factors influencing faults in 

the internal return (Team leader A, production 20170314). 

 

Identified root causes 

Not able to scan 

Pallet put at wrong production line 

Incorrect previous internal return 

Table 7. Identified root causes to the general cause of incorrect material delivered to 

production.  

 

General cause 2 - Incorrect stock balance 

An incorrect stock balance is pointed out as the second general cause. This is because 

of the fact that it creates an effect (Clary & Wandersee, 2010; Slameto, 2016) which 

leads to an internal return process (Team leader, warehouse; Team leader A, 

production; Team leader B, production; 20170314, Observations 20170219). 

Associated to this cause two root causes have been identified as well. 

 

One root cause, which is defined by Li and Lee (2011) as a factor contributing to the 

problem in a negative way, is when a previous internal return has been executed in 

an incorrect way (Team leader B, production 20170314). This is explained by the 

lack of clear instructions of how to execute the internal return (Team leader, 
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warehouse; Team leader A, production; 20170314) and further by the employees 

working under stress. These details are important to identify in order to clearly 

understand the root cause and by that the reasons behind the general cause (Clary & 

Wandersee, 2010). 

 

Continuously, the second root cause to the general cause of an incorrect stock 

balance is the lack of stock counting routines when an internal return is executed. As 

the personnel rely on the computer system to keep track on the amount of material 

left (Team leader B, production 20170314), they do not ensure that the estimated 

amount of registered products after finished production before an internal return is 

correct. Furthermore, the routines to ensure that the delivery from the supplier 

contains the right amount of material are time consuming and therefore only spot-

checks are done according to stated routines. If the routine is not done, there might 

be pallets in the warehouse with an incorrect stock balance (Team leader A, 

production 20170314). The explaining details behind this root cause are further 

explained by the personnel having a lack of time and working under stress. (Team 

leader A, production; Team leader B, production; 20170314). As a root cause is 

defined as a factor that contributes to the problem in a negative way (Li & Lee, 

2011), this is in accordance to the personnel’s description of the consequences by the 

lack of stock counting routines when executing an internal return.   

 

Both the lack of stock counting routine at internal return and incorrect performed 

internal returns can be, in accordance to Slameto’s (2016) definition, seen as root 

causes as the general cause of an incorrect stock balance would not occur if they did 

not exist. 

 

Identified root causes 

Incorrect previous internal return 

Lack of stock counting at internal return 

Table 8. Identified root causes to the general cause of incorrect stock balance (own 

illustration). 

 

General cause 3 - Leftover material after production 

Leftover material after production is in accordance with Clary and Wandersee (2010) 

and Slameto (2016) defined as a cause since it creates an effect, in this case creating 
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an internal return process (Team leader, warehouse; Team leader A, production; 

Team leader B, production; 20170314,). 

 

The fact that Thule’s suppliers are not able to produce in the batch sizes needed in 

production creates leftover material after production (Planner; Purchasing manager, 

20170314). This cause can be seen as a root cause since it contributes to the problem 

in a negative way (Li & Lee, 2011) and also a root cause since the problem would be 

non-existing if the cause did not exist (Slameto, 2016). Details explaining the reasons 

behind the root cause are that smaller and more specific order quantities often cost 

more (Planner, 20170314) and an already determined minimum order quantity 

(Planner; Purchasing manager; 20170314). Other details explaining the problem is 

the execution and frames of the contract (Purchasing manager, 20170314) and that 

different customer orders require different batch sizes (Planner; Purchasing manager; 

20170314). The details of the reasons behind the root cause are defined in 

accordance with Clary and Wandersee (2010) to further explain why the root cause 

exist.   

 

The production planning affects if there are any leftover material that has to be 

returned to the warehouse after production (Observation, 20170219), which 

according to Li and Lee (2011) and Slameto (2016) therefore defines as a root cause. 

The reason to why it affects the leftover material is because the same components is 

not necessarily used in the next production (Planner, 20170314) and therefore needs 

to be returned to the warehouse. 

 

The planner (20170314) mentions the lack of a kitting station as a cause to why there 

is leftover material after production, which in accordance to Li and Lee (2011) and 

Slameto (2016) makes it a root cause. Clary and Wandersee (2010) highlight the 

importance of explaining why there is no kitting station and it is in this case 

explained by high cost, lack of space on the site and lack of resources Another reason 

to why there is no kitting station is because the process would be time consuming 

(Planner, 20170314). 

 

Another root cause, causing leftover material after production, is the execution of the 

material planning (Planner, 20170314). The material planning is categorized as a root 
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cause since it contributes to the problem in a negative aspect (Li & Lee, 2011). The 

material planning work towards the goal to have all material needed for production at 

the right time, every time (Planner, 20170314). As for now, there is no consideration 

regarding the problem with the internal return process when calculating the material 

needed, which indicated that it is unsynchronized with the production planning. The 

parameters considered when planning the availability of material are: the article 

number, the supplier, minimum order quantity pallet, delivery time amount of 

material needed and run-out-time (Planner, 20170314). According to data (seen in 

Appendix K:2) the number of pallets returned to the warehouse from production is 

high, 19 percent, and the unsynchronized material planning can be the explanation to 

why the material planning affect the internal return process in a negative way. 

 

Identified root causes 

Insufficiency in the material- and production 

planning 

Supplier not able to produce in batch size 

No kitting station 

Table 9. Identified root causes to the general cause of leftover material after production.  
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3.4 Summary of research question 1 

 

What are the root causes that create an internal return process at Thule Sweden AB 

in Hillerstorp? 

 

The tool of process mapping was used at Thule’s internal return process to identify 

its non-value adding activities and to explain the connections between the different 

parts of the organization. This means that the aim was to identify the connection 

between the internal return process and earlier activities in the production process. 

The process mapping resulted in an illustration of three general causes that create an 

internal return process: 

 

1. Incorrect material delivered to production. 

2. Incorrect stock balance 

3. Leftover material after production  

 

By using the theory of the fishbone diagram the following root causes to the internal 

return process were identified: 

 

1. Not able to scan the barcode on the pallets 

2. Pallet put at wrong production line 

3. Incorrect previous internal return 

4. Lack of stock counting at internal return 

5. Insufficiency in the production- and material planning 

6. Suppliers not able to produce in batch size 

7. No kitting station 

 

A dissolved root cause can result in an elimination or significant reduction of the 

problem. By identifying the root causes to the internal return process it is possible to 

make strategies to remove the entire process. 
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4 Research question 2 

This chapter aims to answer the study’s second research question: How can the 

internal return process be eliminated? As dissolutions of the root causes identified in 

chapter 3 chapter may result in an elimination or reduction of the problem, they will 

make the starting position of this chapter. 

 

4.1 Theory 

The disposition of the theory chapter of research question 2 is as shown in figure 11. The 

figure visualizes the theories used to analyze the different root causes which belong to a 

specific general cause creating the internal return process. Except for the theories used to 

analyze the root causes, theories for fundamental points of the analysis and priorities are also 

included. 

 

Figure 11. Disposition of the theory chapter, research question 2 (own illustration). 

 

4.1.1 Responsibility matrix  

According to Li and Lee (2011) fishbone diagrams are helpful for assigning tasks 

and responsibilities (Desai, Desai & Ojode, 2015). A fishbone diagram can form the 

basis for a responsibility matrix. The responsibility matrix is the corresponding 

redress to the causes found in the diagram. For each cause in the fishbone diagram a 

responsibility matrix can be developed to enhance the organization (Desai, Desai & 

Ojode, 2015). 

 

A responsibility matrix can be used to identify the ownership of specific causes to a 

problem. By identifying the ownership it is easier to develop enhancement actions 

Fundamental points for 
analysis 

Theory used for analysis: 

- Responsibility matrix 

 

General cause: 

Incorrect material delivered 
to production 

Root causes: 

- Not able to scan  

- Pallet put at wrong production 

  line 

- Incorrect previous internal 

   return 

Theories used for analyis: 

- Standardized routines 

- Personnel motivation 

- Engaging personnel 

 

General cause: 

Incorrect stock balance 

Root causes: 

- Lack of stock counting at 
internal return 

- Incorrect previous internal 

   return 

Theories used for analysis: 

- Standardized routines 

- Personnel motivation 

- Engaging personnel 

- Stock taking (quality issues) 

General cause:  

Leftover material after 
production 

Root causes: 

- Insufficiency in the material- 

   and production planning 

- Supplier not able to produce in 

   batch size 

- No kitting station 

Theories used for analysis: 

- The suppliers perspective 

- Material planning 

- Kitting 

- Supply chain integration 
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(Parayitam, Desai, Desai & Eason, 2009). The responsibility matrix also identifies 

the degree of control the involved parties have of the problem (Desai, Desai & 

Ojode, 2015).  An illustration of the contents of the matrix is shown in table 7. 

 

Cause Description Responsibility Degree of control Actions to be taken 

 
 

  
 

 
 

  
 

 
 

  
 

 
 

  
 

 
 

  
 Table 10. Illustration of a responsibility matrix (Desai, Desai & Ojode, 2015, p.37).  

 

4.1.2 Standardized Routines 

Standardized routines or organizational routines can be defined as activities where 

people develop rules of regularity (Villalba-Diez & Ordieres-Mere, 2015) or 

repetitive and recognizable patterns of actions (Eriksson, 2015). Routinization is a 

concept that refers to automaticity in organizational behavior (Ohly, Sonnentag & 

Pluntke, 2006). Routines enable coordination by creating a shared understanding of a 

certain process and help spread knowledge in the organization (Eriksson, 2015). 

Standardized routines can be used to achieve stability in a process and also to create 

a foundation for solving problems that may occur (Österman & Fundin, 2014). 

Standardized routines are a way to reach high efficiency and increased quality in 

various types of operations, especially in manufacturing (Lund & Magnusson, 2012). 

Standardization can also be used as a tool for the employees executing the work 

(Liker & Morgan, 2006). 

 

Standardized routines result in decreased stress (Ohly, Sonnentag & Pluntke, 2006) 

and anxiety of employees (Eriksson, 2015), freed resources and increased efficiency. 

It is also said to demand less conscious processing than un-routinized processes to 

achieve high quality. This is because activities that are to be executed do not have to 

be consciously chosen and instead executed from a pattern stored in memory (Ohly, 

Sonnentag & Pluntke, 2006). Routines also reduce uncertainty due to less uncertainty 

of what actions to take during different circumstances (Eriksson, 2015).  

Non value-adding activities can be reduced by standardization of processes (Lantz, 

Niklas, Antoni, 2015). According to Seong, Kang, Nam, Kim, Heo and Jung (2013) 
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are human mistakes is one example connected to unclear or unfamiliar working 

conditions. Processes can be more resistant to human errors if the personnel are well 

educated and trained (Seong et al., 2013). Routines are an effective technique to 

reduce human errors and are seen as a form of instruction. A routine normally 

consists of prescriptions of the activities that should be executed by personnel. They 

can result in personnel making fewer unnecessary actions. Routines can be either 

paper-based or computer-based. Paper-based instructions are printed and 

characterized by an easy access by personnel executing the task (Seong et al. 2013). 

Team collaboration and good team communication stimulate the understanding of 

team goals and strategies and also result in learning of a process (Lantz, Niklas, 

Antoni, 2015). Education is necessary to reduce human errors since clear education 

about the process decrease the risk of performing it wrong. A key to good education 

is to repeatedly practice the process although there is no guarantee that education 

result in full knowledge of the routines (Seong et al. 2013). 

 

4.1.3 Personnel motivation 

According to Kasenga and Hurtig (2014) one of the most important resources to an 

institution is the human capital. Investing in human resources, such as training and 

educating the personnel, has a long-term impact and is one way of containing the 

operations within the company. The investment can be both short term and long 

term, depending on the price and reward (Kasenga & Hurtig, 2014). Kasenga and 

Hurtig (2014) further explains that even though training is offered in every part of 

the organization, motivation plays an important role as it has been defined as the 

driving force to make the individuals achieve the expressed goals.   

There is a relation between the staff motivation and the performance of the work 

where a low motivation leads to a weak performance and the quality of the services 

is also compromised. If the staff is motivated this will lead to an increase in their 

performance and the overall production (Kasenga & Hurtig, 2014). According to 

Kasenga and Hurtig (2014) it is therefore in the company’s interest to find out what 

can be done in order to improve the motivation of the staff members. Above this it is 

also important to promote staff welfare such as job satisfaction, job happiness, salary 

and promotion. Education of personnel and motivation also has a significant impact 

on the employee’s intention to quit their jobs (Kasenga & Hurtig, 2014). 
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4.1.4 Engaging personnel 

Engaging the personnel by training and changing habits will make the improvements 

be more successful (Jaca et al. 2014). Bergman and Klefsjö (2010) highlight the 

importance of employee participation for continuous improvement and tome make 

the improvements to successful. The personnel’s attitudes, educational age, 

organizational positions and professional roles are all factors that play a role in 

acceptance of the learning opportunities. Above this the support from colleagues and 

supervisors and work conditions play an important role in the workplace learning 

(Hetzner, Heid & Gruber, 2013).  

According to Hetzner, Heid and Gruber (2013) learning at the workplace is an 

everyday learning process that weave into the daily work. The challenges of the 

working tasks are the most important source of learning and the learning evolves 

from the experiences the individuals encounter (Hetzner, Heid & Gruber, 2013). 

Hetzner, Heid and Gruber (2013 summarizes the way professionals learn in the 

workplace by the help of a list:  

 By doing the job itself 

 Through cooperating and interacting with colleagues 

 Through working with clients 

 By tracking challenging and new tasks 

 By reflecting on and evaluating one’s work experiences 

Reflection is considered an important factor supporting the process of learning in the 

workplace. The reflection makes the personnel extend their knowledge by 

developing new understandings and appreciations. It is done by transforming 

experience into learning by reviewing, evaluating and making sense of one’s actions 

and attitudes (Hetzner, Heid & Gruber, 2013 

In order to create an understanding of how individual characteristics and perceived 

contextual conditions reflects the professional work, Hetzner, Heid and Gruber 

(2013) presents three factors that reflects on an individual’s work. They are self-

efficacy, personal initiative and perceived psychological safety. 

The belief in one’s capability to cope with difficult and challenging situations by 

organizing and executing courses of actions to attain desired results is referred to as 
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self-efficacy. This has a great impact on a person’s actions and performance, 

especially in new and ambiguous situations. Self-efficacy is considered an important 

motivational tool as it plays a major role in how professionals approach work-related 

goals and challenges. It also influence the choice, the behavior and the effort put into 

it (Hetzner, Heid & Gruber, 2013). According to Hetzner, Heid and Gruber (2013) 

personnel with a high self-efficacy are reported to perform better on skill- and 

knowledge requiring tasks than those with low self-efficacy. There is a correlation 

between personnel with motivation to succeed at learning and personnel that believe 

in their own capabilities (Hetzner, Heid & Gruber, 2013).  

The third factor that according to Hetzner, Heid and Gruber (2013) affects an 

individual’s work is the psychological safety. The authors refer to psychological 

safety as an individual’s perception of the working group as a safe environment to, 

for example, admit an error or bringing up critical problems. If it is considered safe, 

there is no fear of embarrassment, rejection or punishment in relation to the 

interpersonal risk taken. Psychological safety makes personnel feel safe when taking 

risks and openly discuss and share work-related experiences (Hetzner, Heid & 

Gruber, 2013). According to Hetzner, Heid and Gruber (2013) psychological safety 

is important for the individual’s work performance, learning and initiative to seek 

help in change-related work experiences. 

 

4.1.5 Quality issues and stock-taking  

Zhu, Zhang and Tsung (2007) explain that coordinated quality-improvements, 

involving buyer and supplier, lead to an increased overall quality of goods and 

services. According to Singh, Vaish and Singh (2014) is it common for all companies 

to have a certain amount of non-conforming products. A decreased number of non-

conforming units from the supplier are a sign of a higher quality of goods. To 

achieve high quality from suppliers cost penalties for non-conforming goods are a 

well-used method which not only cover cost losses but also send a signal to the 

supplier to improve their quality (Zhu, Zhang & Tsung, 2007). A negative aspect of 

non-conforming goods from the supplier is that even though the product may be 

replaced cost wise or by another product it still may lead to unfinished orders or 

damaged products being sent to customers. This can have a bad effect on the 

company’s reputation and also affect the customer’s future choice of supplier (Zhu, 

Zhang & Tsung, 2007). A method to decrease delivered non-conforming products 
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from suppliers is to evaluate in-coming products to make the supplier aware of the 

issue (Comeaux & Sarker, 2005).  

 

Stock-taking and quality assurance of products is a necessity for most planning 

methods since they often rely on correct data of inventory. Stock taking assures that 

the reported amount of inventory is the same as the physical amount of inventory. 

The stock balances are as risk of being incorrect due to, for example wrong, 

quantities reported at in-delivery or out-delivery. Scrapping, lack of stock counting 

routines and forgetting to report a change in stock can also lead to an incorrect stock 

balance (Mattsson & Jonsson, 2003). The order quantity of a company has to be 

adjusted for the quality factor that involves for example nonconforming units 

delivered from suppliers (Comeaux & Sarker, 2005).  

 

4.1.6 The supplier’s perspective 

Producing products or components consume time and generate incremental costs. 

The setup time, preparation of tools and cleaning and preparation of machines 

constitutes the time consumed when starting up and finishing a production. The costs 

include gathering tools, setting the machine, test production, condemnation, resetting 

the machine, putting tools back and internal handling of the goods. The bigger the 

batch size, the smaller the incremental costs (Mattsson & Jonsson, 2003).  

A tool the supplier adapts in order to make use of the principle of economy of scale 

is the minimum order quantity, or MOQ (Chow, Choi & Cheng, 2012). According to 

Chow, Choi and Cheng (2012) MOQ is a common practice imposed by the 

manufacturer which reduces the uncertainty during the ordering process and ensure 

markets. For the manufacturer the MOQ can justify the production setup costs and 

guarantee a certain income level. However, Chow, Choi and Cheng (2012) explain 

that this is done by the costs of the retailer which h need to restrict their ordering 

flexibility. Björklund (2012) explains that in most cases there is a quantity gap 

between the manufacturer and the retailer. This means that the manufacturer 

normally produces in big quantities and the retailer normally demands small 

quantities (Björklund, 2012).    

The fill-rate of transportation is an indicator of how well the transportation is used in 

relation to its capacity. Having a high fill-rate leads to less air being transported in 
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the vehicle, this in turn leads to less environmental impact. The action of 

consolidating goods in transportation and having a high fill-rate is crucial in order to 

gain economies of scale and minimize the environmental impact (Björklund, 2012).  

4.1.7 Sub-optimizing goals 

Sub-optimizing measurements are measures which create local optimization at the 

expense of an overall optimization in the company. In case of any sub-optimizing 

measurement is it impossible to achieve an overall optimization (Poppendieck, 

2002). According to Ling and Hien (2014) it is natural for team members to strive to 

achieve their individual interests instead of the company’s mutual interests. But to 

achieve a better outcome it is necessary to avoid maximizing self-interest and to have 

dissimilar objectives. Goal alignment can be defined as having high similarity in 

goals and attitude towards what needs to be achieved. Different internal and external 

departments should support each other’s objectives to reach an overall optimization. 

Goal alignment can according to Ling and Hien (2014) help parties achieve a better 

outcome and increase financial performance. Shared objectives lead to successful 

relationships and mutual objectives that meet the aims of both parties helps to put 

effort in the same direction. An open communication creates the ability to solve 

problems early and share ideas of enhancement (Ling & Hien, 2014). 

 

A method to create overall optimization for the personnel is to treat the downstream 

department as a customer using satisfaction of the internal customer as the ultimate 

performance measurement (Poppendieck, 2002). According to Forslund and Jonsson 

(2009) it can, despite internal differences, be major differences of goals of different 

business partners. If buyers and suppliers act in coordination with each other there is 

a possibility to enhance the total profit of the entire supply chain instead of buyers 

and suppliers trying to enhance their local profit (Cho, So, Kim, Park, Jung & Noh, 

2008).  

 

4.1.8  Material planning 

Material planning is a management tool used to control the flow of material in a 

manufacturing company. Material planning methods are used to create an efficient 

flow of material as possible, internally and externally in a company. The material 

planning method used should be depending on the internal and external conditions to 

be as effective as possible (Jonsson & Mattsson, 2006). According to Jonsson and 
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Mattsson (2006), the aim of material planning is to satisfy upcoming material needs 

and create an efficient flow of material. This is done by determining quantity and 

time for production and purchasing while considering capital accumulation, delivery 

performance and exploitation of resources in the company (Jonsson & Mattsson, 

2006). 

 

4.1.9 Planning environment 

The planning environment is a critical factor to consider while selecting material 

planning method (Hill, 2005). Achieving a high performance in the manufacturing 

processes require an application of specific planning methods which matches the 

specific planning environment in the company (Spenhoff, Semini & Alfnes, 2014). 

According to Mattsson and Jonsson (2003) and Spenhoff, Semini and Alfnes (2014), 

the planning environment affect the planning with different possibilities and 

restrictions. The planning environment affects the complexity of the method, what 

methods that are suitable and how efficient the selected method can operate 

(Mattsson & Jonsson, 2003; Spenhoff, Semini & Alfnes, 2014). Depending on how 

well the method fit the company the benefits are regarding result of implementation, 

efficiency, competitiveness and profitability better or worse. The efficiency of a 

particularly material planning method is, apart from the planning environment, also 

depending on the way it is used in the operational work (Jonsson & Mattsson, 2006). 

Environmental factors influencing the choice of planning method are presented 

below. 

 

4.1.9.1 Product complexity 

Depending on the complexity of the product, different methods are more efficient. A 

product with little complexity simplifies the planning and a less complex method can 

be used. In the case of a complex product there is need for a more complex planning 

method (Hill, 2005). 

 

Product complexity can according to Jonsson and Mattsson (2016) be divided into 

deepness and broadness. The deepness of the product complexity intends to how 

many structural level the product has. Number of structural levels depend on how big 

share of the components that are self-manufactured. A larger share of self-

manufactured components leads to a more complex product. A larger share of 
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components delivered from external suppliers leads to a lower number of structural 

levels which, in turn, leads to less product complexity in terms of deepness (Jonsson 

& Mattsson, 2016). Hill (2005) mentions that the extent to which a company 

provides the parts internally affect the complexity of planning. A larger amount of 

components provided externally creates a simpler task of planning internal processes. 

However, a larger amount of components provided from suppliers externally increase 

the complexity of planning towards purchasing and supplier management (Hill, 

2005). A higher amount of structural levels makes the coordination of the material 

flow more difficult. The broadness of product complexity refers to the number of 

articles per structural level. A higher amount of articles per structural level increase 

the risk of shortage at the start of production and the need of more complex planning 

method is required (Jonsson & Mattsson, 2016). 

 

4.1.9.2 Variations of products 

The variation of products intends to how many variations there is per product 

(Jonsson & Mattsson, 2016). A higher amount of variations makes it more difficult to 

forecast which complicates the material management. The forecasting problems 

decrease if the variations are built on standardized modules that can be combined to 

create order specific variants (Mattsson, 1999).  

 

4.1.9.3 Order quantity 

The order quantity affects the material planning. The order quantity is a balance 

between the ordering cost and the warehousing cost (Mattsson, 2006). The order 

quantity affects the amount of inventory held (Jacobs et al. 2011; Jonsson & 

Mattsson, 2016). The right order quantity is according to Brigelius and Rosén (1992) 

and Jonsson and Mattsson (2016) the quantity consistent with the current 

requirement. To avoid errors in the material flow, the quantity produced should be in 

accordance with the production order or the order quantity.  From a production point 

of view it might not be possible to order the right quantity because of the raw 

material arrives in a specific volume, and therefore the right quantity differ from 

possible quantity. Differences in quantity can lead to deviations in time regarding the 

planning (Brigelius, Rosén, 1992; Jonsson and Mattsson, 2016). Large order 

quantities mean orders placed infrequently. Infrequent orders lead to low costs of 

preparing the replenishment but increase the annual costs of carrying inventory 
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(Jacobs et al. 2011). Large order quantities also lead to lower order cost per piece and 

smaller order quantities lead to lower stocking costs (Jonsson & Mattsson, 2016). 

Determining the lot size is a balance between the cost of preparation and the cost of 

carrying inventory (Jacobs et al. 2011). There are multiple approaches to determine 

the order quantity. Lot sizing can be based either on cost optimization or intuitive 

decisions. How the order quantity is determined affect how efficient the material 

planning method is, and it should be determined in accordance with internal and 

external factors in the company. A well determined order quantity can affect the 

utilization rate, work in progress costs, and keeping promised delivery time, in a 

positive way (Jonsson & Mattsson, 2006a). 

 

4.1.9.4 Dependent or independent products 

In material planning and production planning the character of the product has to be 

considered (Jonsson & Mattsson, 2016). Products can according to Jonsson and 

Mattsson (2006) and Hill (2005) either be dependent or independent. Depending on 

the character of the product, different material planning methods are more useful 

than others (Jonsson & Mattsson, 2016). Independent products are not dependent on 

another product on a higher level in the product structure. Independent products can, 

for example, be standardized products (Jonsson & Mattsson, 2016). Independent 

products are also characterized by restocking when the products have been used 

(Jonsson & Mattsson, 2006; Hill, 2005). Demand for independent products is 

primarily influenced by external factors (Jacobs, Berry, Whybark & Vollmann, 

2011). Dependent products are products where the demand derives from the demand 

of another product (Jonsson & Mattsson, 2016). Material planning regarding 

dependent products is primarily characterized by requirement planning, where 

material is ordered in accordance with a known or planned need of restocking 

(Jonsson & Mattsson, 2006a; Hill, 2005). The demand for dependent products are 

according to Jacobs et al. (2011) mostly influenced by internal factors within the 

company. 

 

4.1.9.5 Initiation of material flow 

The flow of material derives from the activity of a new purchase order and 

production order being planned and executed (Mattsson & Jonsson, 2003). Mattsson 

and Jonsson (2003) present three types of activities that initiate the flow of material; 
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initiation based on consumption, initiation based on expected demand and planned 

initiation.  

 

Initiation based on consumption refers to when a new order is initiated because of 

consumption of material. This can be described as a refill strategy with the 

assumption that future consumption is a reflection of the historical consumption 

(Mattsson & Jonsson, 2003). Initiation can also be based on information regarding 

the expected future demand (Mattsson & Jonsson, 2003). This can according to 

Mattsson and Jonsson (2003) be based on both previous consumption and new 

reservations by customers being made. Therefore, Jonsson and Mattsson (2003) 

describe how the line between initiation based on consumption and initiation based 

on expected demand can be quite ambiguous. The planned initiation is when a new 

order is made in planned intervals, for example a weekly interval. This can be 

planned in order to make the order interval consistent or the delivery interval 

consistent (Mattsson & Jonsson, 2003).   

 

4.1.9.6 Type of demand 

Another factor influencing the material planning is the demand and whether it is 

known or unknown (Mattsson, 1999; Hill, 2005). As the expected demand is the 

underlying reason for initiating an order this needs to be taken into consideration. If 

the demand is unknown the material planning has to be based on some kind of 

forecast, which is on the contrary to when using a known demand when the material 

planning is based on either reservation or customer orders (Mattsson & Jonsson, 

2003). According to Mattsson and Jonsson (2003) the following four types of 

demand has a direct impact on which material planning method to use: 

 Demand by reservations 

 Demand by decomposed material needs 

 Demand by forecasting 

 Demand by consumption history 

 

Each one of the types represents a degree of demand certainty. The bigger distance 

from a direct customer order, the higher the degree of uncertainty. Demand by 

reservation has the highest degree of certainty, though any possibility for the 

customer to discharge or postpone a reservation does imply a degree of uncertainty 

(Mattsson & Jonsson, 2003). Mattsson and Jonsson (2003) presents demand by 
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decomposed material needs as one type of demand that may arise in producing 

companies. The demand by decomposed material derives from the demand of 

another finished product, which places it between the reservation and forecasting 

based on degree of certainty. The degree of certainty depends on what type of 

demand the finished product is based on (Mattsson & Jonsson, 2003). To sum up the 

cases Mattsson and Jonsson (2003) presents demand based on forecasting and 

consumption history. These do have a higher degree of uncertainty, where demand 

by consumption history has a greater uncertainty, and is often connected to some 

form of management decision (Mattsson & Jonsson, 2003).   

 

4.1.9.7 Quality of stock balance 

Material planning is dependent on information about stock balance. Material 

planning is based on the comparison of disposable quantities and the current demand. 

A good quality of data leads to a correct material planning while errors in the data 

create errors in the material planning (Mattsson, 1999). 

 

4.1.10 Transporting material from the warehouse to production 

To be able to transport demanded material to production the warehouse personnel 

need to get information about what material that is needed and where to the material 

should be transported (Jonsson and Mattsson, 2016). Jonsson and Mattsson (2016) 

mention three different principles for providing material to production: 

 

1. Batching 

Batching is a principle where larger packs of material are sent to the production line, 

aimed to provide the production line with material for a longer period of time. 

2. Continuous provision 

Continuous provision is a principle where the materials at the production line are 

replenished continuously in reference to what is consumed. This kind of method of 

material provision is according to Jonsson and Mattsson (2016) very space 

consuming. 

3. Kitting 

Kitting is a principle where the specific number of materials demanded is delivered 

as one kit to the production line. 
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4.1.10.1 Kitting 

Kitting has been applied in lean production systems and is a method where the 

specific number of materials demanded in production is delivered as one kit (Jonsson 

& Mattsson, 2016: Kilic & Durmusoglu, 2012). By using this method no extra 

inventories are kept at the workstations (Caputo, Pelagagge & Salini, 2015). The 

material, or components, is grouped into one package and these kits are supplied to 

the production line, in accordance to the future production schedule. The method is 

one way to ease the problem of high variation and mixed-model production lines that 

require different variants of parts (Limère, Landeghem & Goetschalckx, 2015). It 

primarily supports small batch size operations with large product variety (Caputo, 

Pelagagge & Salini, 2015). Although a kitting station is an entirely non-value adding 

activity, it can according to De Cuypere, De Turck and Fiems (2013) reduce the 

overall handling time of materials.  

Kilic and Durmusoglu (2012) submit five main factors that are important to consider 

when designing a kitting system. The factors are: the amount of kits, tour period, 

number of kitting workers, kitting area and the capacity of the trailer. The kits that 

are delivered by the kitting worker do cause costs in forms of work in progress (WIP) 

costs. This cost is depending on the amount of kits. The higher amount of kits, the 

higher WIP cost. The amount of WIP at the production line depends on the quantities 

of kits delivered. The factor of tour period refers to the time interval between each 

delivery of kits to the production lines (Kilic & Durmusoglu, 2012). Kilic and 

Durmusoglu (2012) add the fixed time for transporting kits from the kitting area to 

the production site and back, time for preparing the kits, loading/unloading time and 

other extra time consuming activities to the total tour period. Regarding preparing the 

kits, Caputo, Pelagagge and Salini (2015) consider this step as quite time-consuming. 

Included in the preparation are the operations of counting or weighing parts and 

preparing the kits by cutting, measuring or removing packages (Caputo, Pelagagge & 

Salini, 2015). The total tour period does have a direct relationship to the quantities 

delivered. The number of kitting workers has an impact on the tour period as 

additional kitting workers lead to a decreased tour period, which in turn, decreases 

the WIP (Kilic & Durmusoglu, 2012). According to Kilic and Durmusoglu (2012) a 

minimum number of kitting workers is always desired, but the need for additional 

kitting workers may be required. The cost of kitting workers to prepare kits is 

according to Hanson and Medbo (2016) one of the main drawbacks of using kitting. 
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Caputo, Pelagagge and Salini (2015) explains that kitting and kit preparation is labor-

intensive and do require an increased workforce. However, kitting workers generate 

costs in terms of wage as a function of the total number of work hours required. In 

addition to this, the worker’s efficiency also plays a role regarding the working hours 

needed (Caputo, Pelagagge & Salini, 2015) and Hanson and Medbo (2016) 

recommend putting a lot of attention to the process of designing the kitting station in 

order to ensure the worker’s efficiency. Above this, the kitting area is also important 

to consider since a too confined area can restrict the amount of kits that can be 

prepared and delivered to production (Kilic & Durmusoglu, 2012).  

 

4.1.11 Supply chain integration 

According to Liu, Ke, Wei and Hua (2013) and Wiengarten, Humphreys, Gimenez 

and McIvor (2016) supply chain integration is a tool used by companies to increase 

their business performance since it helps businesses to handle strategic-, operational- 

and technological challenges. It also has a positive impact on operational 

performance such as delivery, quality and flexibility (Wong, Boon-itt & Wong, 

2011). Furthermore, the ability to manage high complexity is increased by supply 

chain integration (Wiengarten et al. 2016). Unintegrated supply chains can according 

to Bookbinder, Gümüs and Jewkes (2010) result in additional costs since decisions 

made individually affecting timing, quantity and costs may cause constraints on 

decisions that are to be made by other parties.  

Supply chain integration refers to the degree of collaboration an organization has 

with their partners (Liu et al. 2013; Wiengarten et al. 2016) and helps to improve 

partner-related processes. It also involves multiple organizational processes that 

integrate suppliers, customers and internal functions (Liu et al. 2013). Supply chain 

integration can according to Wiengarten et al. (2016) consist the following: 

 

Customer integration: 

 Share inventory level information with key/strategic customers 

 Share production planning and demand forecast information with 

key/strategic customers 

 Agreements on delivery frequency with key/strategic customers 

 Dedicated capacity for key/strategic customers 
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 Vendor managed inventory or consignment stock with key/strategic 

customers 

 Plan, forecast and replenish collaboratively with key/strategic customers 

 

    Supplier integration 

 Share inventory level information with key/strategic suppliers 

 Share production planning and demand forecast information with 

key/strategic suppliers 

 Agreements on delivery frequency with key/strategic suppliers 

 Dedicated capacity for key/strategic suppliers 

 Vendor managed inventory or consignment stock with key/strategic 

suppliers 

 Plan, forecast and replenish collaboratively with key/strategic suppliers 

 

In summary, the foundation of supply chain integration is sharing of information and 

supply chain coordination.  

 

Information integration refers to the extent to which information is exchanged 

between supply chain partners (Zhao, Feng, Wang, 2015; Wiengarten et al. 2016), 

and Liu et al (2013) highlight how few beneficial achievements can be made in a 

supply chain without information sharing. The benefits of sharing information come 

from the competitive advantages it gives in ways of increasing sensitivity to 

customer demands, reducing overall cycle time and inventory cost (Liu et al. 2013). 

Sharing information with suppliers and customers can also help organizations match 

the supply and demand better (Zhao, Feng & Wang, 2015). Integration of 

information refers to sharing key information along the supply chain. Shared 

information enables real-time information between partners which can be used 

making decisions and thereby decreases costs and shortages in inventories (Prajogo 

& Olhager, 2011). Sharing information increase business performance since business 

then quickly can detect problems regarding customer demand and therefore reduce 

uncertainty in demand. Furthermore, information helps the organization to 

proactively prepare for changes in customer demand, which is a necessity to high 

operational performance (Liu et al. 2013). Information sharing also increase the 

profit by reducing the inventory and thereby the cost of inventories. This is due to 
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that sharing of information creates a mutual understanding which prevents 

miscommunication and thereby transaction costs (Liu et al. 2013; Wiengarten et al. 

2016).  

 

The type of information that is shared determines how successful supply chain 

integration is. Factors that have to be taken into account when sharing information is 

also when, how and with whom it is shared which has a great impact on how 

successful the integration will be (Chavez, Gimenez, Fynes & Wiengarten, 

2015).  Chavez et al. (2015) indicates that the quality of data has much greater 

impact than the quantity of data shared with suppliers or customers. Quality of 

information includes characteristics as accuracy, extensiveness, ease to access and 

compatibility of information. The information should be received at the right time to 

the right person and should also be based on correct data which is relevant and 

mutually beneficial for all parties (Chavez et al. 2015). According to Chavez et al. 

(2015) the quality of the information shared often rely on the trust between the 

parties and how well their visions are aligned. 

 

Higher coordination is also beneficial in order to achieve benefits and refers to 

exchange of knowledge and resources across the supply chain (Liu et al. 2013). The 

integration of supply chain processes with customers and supplier enable 

organizations to improve and streamline information. This, in turn, has a high 

possibility to improve the material flow across a supply chain (Wiengarten et al. 

2016). Benefits of operational coordination derive from the more cost efficient and 

reliable supply chain it creates (Liu et al. 2013) as it enables organizations to access 

resources and competence from partners in the supply chain (Wiengarten et al. 

2016). Coordination can be described as the integrative efforts among partners in the 

supply chain to increase efficiency and can involve, for example, collaborative 

planning and forecasting (Prajogo & Olhager, 2011). 

 

Difficulties in supply chain integration can derive from different strategic goals of 

different supply chain partners which can interfere with the overall supply chain 

performance (Feldman & Olhager, 2013). Furthermore, supply chain integration has 

multiple benefits but if overly excessive it can result in the benefits being outweighed 

by the costs. If the integration deviates from the optimal degree it can harm the 
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performance of the business and the integration therefore needs to be monitored to 

achieve a balance between benefits and costs (Zhao, Feng & Wang, 2015). Another 

phenomenon to consider is according to Zhao, Feng and Wang (2015) the risk 

regarding customer integration since too much integration can lead to customer 

taking power from the firm and thereby increase the workload. According to Prajogo 

and Olhager (2011) supply chain integration only exist where there is a long term 

relationship between supply chain partners. This is due to the fact that integrating 

supply chain is a difficult as it involves many aspects of information (Prajogo & 

Olhager, 2011).  

 

Supply chain integration is more or less expensive depending on the structure wanted 

and since companies often have limited resources these resources should be allocated 

cautiously to obtain maximum benefits of the integration. A way to handle the cost 

issues is to prioritize the most relevant dimensions depending on wanted outcome of 

the integration (Ataseven & Nair, 2017). According to Ataseven and Nair (2017) the 

internal procedures need to be aligned before supplier and customers are integrated. 

A study made of Ataseven and Nair (2017) weighed the benefits of supplier 

integration and customer integration against each other and made the conclusion that 

the positive impact of supplier integration was significantly higher than customer 

integration and draw the conclusion that managers should consider this fact while 

allocating resources. 
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4.2 Empirical findings 

This chapter presents the empirical findings that have been collected with the 

purpose of answering research question 2 of the study. The chapter is mainly based 

on interviews made with the material planner, production planner and purchasing 

manager 

 

4.2.1 Purchasing department 

Lately the purchasing department at Thule has been under a mild construction along 

with the departments of project implementation, quality and logistics. This was 

mainly done in order to improve the communication between the departments and to 

become more aware of the others actions. The three main goals of the purchasing 

department are to ensure high product quality level, in-time delivery and a 

competitive price level. The department’s primary function is to construct contracts 

with suppliers to purchase products and raw material needed for Thule’s production. 

Thule’s main goal is that 95 percent of its turn over should be based on framework 

agreement. These agreements contain volume clauses, business parameters and 

yearly cost reductions (Purchasing manager, 20170314). 

The ordered material is somewhat agreed to be adjusted to Thule’s production. The 

purchasing manager (20170314) mentions how the purchased material is intended to 

arrive in accordance to the instructions that are included in the technical 

specifications. This method is working well overall with very few incorrect 

deliveries (Purchasing manager, 20170314). 

 

The purchasing manager (20170314) explains that the average lead time for a 

delivery from supplier to Thule in Hillerstorp is ten to twenty days, but the lead time 

of the most frequent products is generally shorter. In case of any delivery error from 

a supplier the invoice is corrected to ensure that the right price is represented and 

paid for. The event of supplier errors plays an important role in supplier evaluation, 

though, the case of incorrect delivery is very rare and therefore the matter seldom 

reaches the purchasing department (Purchasing manager, 20170314). 
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4.2.2 Material planning and production planning 

According to the planner (20170314) the goal of the material planning department is 

to have all the material needed for production at the right time, every time. There is 

no specific planning method used to calculate the need of material, the material is 

simply called-of when needed. The department requires that the computer system 

that is used provide the correct information of the parameters that is used to plan the 

material. The parameters used to plan the material are: the article number, the 

supplier, minimum order quantity, pallet multiple, delivery time, amount of material 

needed and run-out-time (Planner, 20170314). 

 

The production planner (20170411) at Thule works at the planning department. The 

main goal of the department is reaching up to their delivery precisions, available to 

promise measurement and plan compliance. The department is depending on the fact 

that the system delivers daily updates with the correct information, especially as they 

plan on a daily basis. According to the production planner Thule is using a PULL-

based system where the customer demand of the finished product is the one 

launching the material flow through the production process. Though, Thule does use 

forecasts as well and Thule’s demand for supply is controlled by both customer 

orders and stock levels. Even though the planning of the entire flow is controlled by 

the demand of the finished products, it is above this also highly affected by the 

structure of the production process (Production planner, 20170411). 

 

According to the production planner (20170411) Thule has groups of employees with 

an estimated capacity. Out of this the proposals that have been received from 

customer are scheduled in the production based on the capacity. The production 

planning is led by the logistics department and the capacity is led by the production 

manager. They keep meetings weekly in order to prepare the capacity for the future 

and to follow up the not fulfilled production orders. The planning is divided into 

three departments: the call of purchasing, the press department and the assembling 

department (Production planner, 20170411). 

 

Overall the lead time that is promised to the customer is depending on the product 

that is ordered, but usually between 20-35 days. The the forecasts and safety stock 

are adjusted to keep up with the stated service level (Production planner, 20170411). 
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4.2.3 Forecasts and integration 

Thule’s material planning department plans their purchasing against forecasts 

(Planner, 20170314). According to the production planner (Production planner, 

20170512) the forecasts are set by the sales department and they are based on 

historical data regarding how much that was sold previous year. The majority of 

components are purchased and planned towards forecasting. The forecasts are shared 

with the suppliers to make it possible for them to contain a buffer to ensure that 

Thule get their deliveries at the right time. At Thule’s site in Hillerstorp only a 

limited inventory for finished products is kept, instead these are transported to 

international warehouses (Production planner, 20170512; Planner, 20170314). The 

daily planning department is using a system with forecasts that give information and 

proposals regarding when to refill the safety stock, the current stock balance and the 

customer need (Production planner, 20170411). 

 

Selected articles 

In order to make further analysis more relevant to the internal return process four 

components have been chosen for a more thorough analysis. The articles chosen are 

the ones that have been internally returned most times during 2016. They contribute 

to the description and analysis of the current material planning at Thule. The planner 

at Thule presented some quantitative data regarding the chosen articles. The data 

included: MOQ, which stands for minimum order quantity from the supplier; AOQ 

which is the average monthly ordered quantity from the supplier during year 2016; 

the time period coverage, which is the number of days needed to cover the demand 

until next order; and the lead time is the number of days from order point until the 

material is delivered to the warehouse (Planner, 20170329). The four components 

selected are purchased from an external supplier against forecasts (Purchasing 

manager, 20170314; Production planner, 20170512).  
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Article 

number 
YOQ MOQ AOQ 

Time period 

coverage 
Lead time Source 

508-0001-11 X m 16 500 m 17 735 m 5 10 Supplier 

7522867004 X pcs 200 pcs 1206 pcs 3 10 Supplier 

8525402002 X pcs 300 pcs 6006 pcs 5 12 Supplier 

7522867002 X pcs 200 pcs 1285 pcs 3 10 Supplier 

Table 11. Quantitative information about the chosen components.  
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4.3 Analysis  

This chapter starts with an analysis of the responsibility of the root causes found in 

research question 1. Thereafter, the chapter presents suggestions of how to eliminate 

the internal return process with focus on the seven root causes found in research 

question 1.  

4.3.1 Responsibility matrix 

The construction of the responsibility matrix is based on the root causes found in the 

fishbone diagram (figure 12). In this subchapter the matrix is reconstructed and the 

column presenting actions to be taken is excluded.  In accordance to Parayitam et al. 

(2009) the matrix has been used to identify the department that is responsible for 

each cause. The degree of control depends on the factor if the department responsible 

has the ability to control the cause or not (Desai, Desai & Ojode, 2015). The 

reconstructed responsibility matrix is presented in table 12. 

 

Cause Description Responsibility 
Degree of 

control 
Not able to scan the 

barcode on the pallets 

Caused by system errors IT Direct 

Pallet put at wrong 

production line 

Caused by human errors, 

stress and unmotivated 

personnel 

Warehouse personnel Direct 

Incorrect previous 

internal return 

Causes by routine errors, 

lack of knowledge, wrong 

label, human errors, stress, 

unmotivated personnel 

Production personnel Direct 

Lack of stock counting 

routines at internal 

return 

Caused by onl spot checks at 

delivery from supplier, no 

counting at internal return, 

scrapping errors, visual 

estimate, hidden stock 

account errors, un-updated 

systems 

Management Direct 

Suppliers not able to 

produce in batch size 

Caused by high costs, 

minimum order quantities 

and different batch sizes 

Suppliers Indirect 

Insufficiency in the 

material- and 

production planning 

Caused by different 

components used in the  next 

production, unsynchronized 

material planning and no 

kitting station 

Material planning  

Production planning  

Management 

Direct/Indirect 

No kitting station Caused by high cost, time 

consuming, lack of space 

and lack of resources.  

Management Direct 

Table 12. Reconstructed responsibility matrix.  
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4.3.2 Analysis of root causes 

The fishbone diagram (figure 12) visualizes details of what is causing the root causes 

in present time. Both root causes and details are further seen as explanations of the 

factors not working properly in present time and therefore need to be solved in order 

to eliminate the internal return process. 

 

 

 

Figure 12. Fishbone diagram of root causes creating an internal return process (own 

illustration). 

 

The analysis of the root causes is divided into three parts based on the general causes 

found, to the internal return process, in research question 1. The disposition of the 

analysis of the root causes is shown in figure 13.  
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Figure 13. Disposition of analysis of root causes (own illustration).  

 

4.3.2.1 General cause: Incorrect material delivered to production  

In this chapter is the first general cause, incorrect material delivered to production, 

discussed. The general cause contains three root causes which the analysis is built on, 

as shown in figure 14.   

 

Figure 14. Disposition of analysis of general cause: incorrect material delivered to 

production (own illustration). 

 

Not able to scan the barcode on the pallets 

The fishbone diagram in figure 12 visualize that not being able to scan the barcode 

on the pallets is one of the root causes to incorrect material being delivered to 

production. The detail of this root cause is according to the team leader of the 

warehouse (20170314) completely caused by system errors.  Thule asked for no 

solutions being entirely based on technique and therefore the suggestions for 

improvement are directed to the manual work that according to the team leader of the 

General cause: 

Incorrect material delivered to 
production 

Root cause: 

Not able to scan  

Root cause: 

Pallet put at wrong production 
line 

Root cause: 

Incorrect previous internal return 

General cause: 

Incorrect stock balance 

Root cause: 

Lack fo stock counting at 
internal return 

Root cause: 

Incorrect previous internal return 

General cause:  

Leftover material after 
production 

Root cause: 

Insufficiency in the material- and 
production planning 

Root cause: 

Supplier not able to produce in 
batch size 

Root cause: 

No kitting station 

General cause: 

Incorrect material delivered to 
production 

Root cause: 

Not able to scan  

Root cause: 

Pallet put at wrong production line 

Root cause: 

Incorrect previous internal return 
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warehouse (20170314) has to be executed when the system is not working. The 

responsibility matrix in table 12 illustrate that the responsibility of this root cause lies 

with the IT-department but in this special case the suggested solutions are going to 

dissociate from that and instead focus on tools for the personnel of the warehouse. 

The degree of control is direct in this case which implies that no external factors have 

to be taken into consideration. 

 

In present time the routine executed manually when the system is not working, 

means that the personnel is tearing of the bill of carriage to be able to confirm the 

movement of the pallet in the computer system later (Team leader, warehouse 

20170314). The fact that this kind of system error is a root cause implies that the 

manual routine to cover up the error is not working perfectly, or at all. It can even 

imply that the personnel do not have any outspoken or written routine to follow when 

this situation occurs. Standardized routines can according to Österman and Fundin 

(2014) lead to stability in a process and help when problems occur. The team leader 

of the warehouse (20170328) estimated that it is impossible to scan the pallets 

between 15 to 20 times every day, which makes this a substantial problem. In the 

word of Österman and Fundin (2014) standardized processes can be a good way to 

help the personnel manage problems. Ohly, Sonnentag and Pluntke (2006) highlight 

that routinized processes demand less conscious processing than un-routinized 

processes since the actions to take are done by memory. If Thule creates a 

standardized way to handle the system errors they should be able to eliminate any 

consequence of doing it wrong manually or forgetting to execute the actions later 

on.  This due to routines decreasing the uncertainty of what to do in different 

situations (Eriksson, 2015) and therefore reducing non value-adding activities (Lantz, 

Niklas & Antoni, 2015), such as incorrect material being delivered to production 

which later needs to be internally returned. 

 

Clear instructions for the personnel of what actions to take and when, can be seen as 

the opposite of unclear conditions which according to Seong et al. (2013) increase 

human mistakes. Education and training is necessary in order to make a routine 

consistent and successfully implemented (Seong et al. 2013). In order to eliminate 

the manually mistakes that are done when a system error occurs, Thule should have a 

standardized routine to follow. By educating the personnel about what actions to take 
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they would not make any mistakes after a while, as the correct actions would be 

imprinted in their mind and executed both correct, in right order and efficient. 

 

However, this solution is not needed if the system error itself would not occur. If 

Thule, instead of making standardized routines, had a non-tolerance of any system 

errors the process that is executed manually would not be needed at all. This means 

that the root cause of not able to scan would never contribute to any incorrect 

material transported to production, and therefore there would be no need for the 

internal return process. Therefore, the main focus should be on eliminating the 

system errors. 

 

Pallet put at wrong production line 

Pallets being put at wrong production line are as shown in figure 12 a root cause to 

incorrect material being delivered to production. The responsibility matrix, in table 

12, show that the responsibility of this root cause lies at the personnel of the 

warehouse and the solution of elimination is therefore directed to the warehouse 

personnel. The matrix also show that the degree of control is direct and therefore no 

external factors considered that can interfere with the suggested solutions. One of the 

details explaining the existence of the root cause is according to the team leader of 

the warehouse (20170314) human errors. Human errors can indirectly be seen as lack 

of routines or routine errors. The team leader of the warehouse (20170314) sees no 

valid reasons for any pallet being put at wrong production line since the destination 

of the pallet is visibly clear on the label. Though, the fact that this happens anyway 

can be a sign of the process not being as clear for the personnel as for the team 

leader. Reasonably Thule wants to achieve zero mistakes and knowledge and 

routinized actions can spread knowledge (Eriksson, 2015), enhance consistency of 

quality (Lund & Magnusson, 2012) and create stability in a process (Österman & 

Fundin, 2014) which should reduce human errors. 

 

Standardized routines visualize recognizable patterns of actions (Eriksson, 2015) and 

can be used as a tool for employees executing the work (Liker & Morgan, 2016). The 

process of delivering pallets to production is not complex itself since the key actions 

is to look at the label of the pallet and transport the pallet to the production line 

which is coherent with the destination on the label. Thule should first and foremost 
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go over the design of the labels that are put on the pallet to ensure that they do not 

imply for any misunderstandings regarding the destination of the pallet. When the 

label is gone over and any risks for misunderstandings eliminated, Thule can focus 

on the routinized actions. Routinized actions and the automaticity they give (Ohly, 

Sonnentag & Pluntke, 2016) can create automatic actions of for example double-

checking and the issue of wrong delivery because of human errors will disappear. 

Human errors can be due to stress which according to the team leader of the 

warehouse (20170314) is the second detail for the existence of the root cause. This 

implies that the working environment is not ideal for the personnel. Ohly, Sonnentag 

and Pluntke (2006) highlight the ability of routinized processes to decrease stress of 

employees. The decreased stress can be due to standardized processes, according to 

Ohly, Sonnentag and Pluntke (2016), demanding less conscious processing than un-

routinized processes and also due to that standardized processes according to 

Eriksson (2015) decrease the anxiety level of employees. 

The third detail for the existence of pallets being put at wrong production line is 

according to the team leader of production (20170314) unmotivated personnel. The 

label on the pallet is, according to the team leader of production (20170314), clear 

and therefore any occasion of pallets being put at wrong production line pallet should 

not occur. Contrarily to the other two details this regard motivation, engagement and 

the desire to execute job assignments successfully and therefore need to come from 

within. Delivering pallets to production is an easy process but since errors occurs, a 

change and improvement has to be done. According to Jaca et al. (2014) a change of 

habits need to be done to make improvements successful, and Hetzner, Heid and 

Gruber (2013) highlight that the attitudes of the personnel has a big impact. Hetzner, 

Heid and Gruber (2013) also mention self-efficacy as an important tool to increase 

the motivation of reaching goals and how self-efficacy impacts how much effort an 

employee put into an assignment. The self-efficacy tool is mostly used while 

motivating personal in organizational changes or challenges but are in this case used 

in this less complex case. It might be likely that personnel have a lack of motivation 

just because of the process not being challenging and therefore do not put any effort 

into making it correctly. Kasenga and Hurtig (2014) mentions that less motivated 

personnel perform poorer. To achieve better motivation organizations can focus on 

for example job satisfaction, job happiness and satisfaction with salaries and 

promotion (Kasenga & Hurtig, 2014). Another factor affecting motivation of 
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personnel is according to Hetzner, Heid and Gruber (2013) how safe the employees 

feel to admit errors and problems. If employees are afraid to make mistakes or afraid 

to tell about mistakes the probability of poorer performance is higher (Hetzner, Heid 

& Gruber, 2013). For Thule to create a safe environment for employees to feel secure 

is therefore a necessity in order to create higher motivation among the personnel. 

 

Incorrect previous internal return 

The root cause of incorrect previous internal return is, as can be seen in the fishbone 

diagram (figure 12), a root cause to two general causes creating the internal return 

process; incorrect material delivered to production and incorrect stock balance. There 

are some differences between the details of the root causes but they are minimal and 

therefore they will both be discussed in this sub-chapter. As seen in the responsibility 

matrix the responsibility for an incorrect previous internal return lays with the 

production personnel and therefore this discussion will be directed towards them and 

also the management that is responsible for the operative work to function. 

 

Incorrect previous return causing incorrect material being delivered to production, as 

shown in figure 12, exists due to routine errors, and lack of knowledge, wrong label, 

human errors, stress and unmotivated personnel. Incorrect previous return causing an 

incorrect stock balance exists due to routine errors, lack of knowledge, stress and 

non-motivation. The conclusion that there is a lack of standardized routine can be 

made since all of the details except unmotivated personnel can be handled by 

implementing a standardized routine. 

An incorrect previous internal return contributes to the general cause when boxes and 

pallets are being misplaced in the warehouse due to lack of knowledge regarding 

how to execute the procedure correctly, stress and human errors. This leads to, for 

example, wrong labels being put on the pallets (Team leader A, production; Team 

leader B, production; 20170314). An incorrect previous internal return contributes to 

the general cause incorrect stock balance if the incorrect amount of components is 

reported due to errors in the routine (Team leader B, production 20170314). 

Rules of regularity and standardized process development (Villalba-Diez & Ordieres-

Mere, 2015) will help educate the personnel and create knowledge. Well spread 

knowledge of which actions to be taken will most likely decrease the human errors 
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significantly since standardized routines, according to Eriksson (2015), creates a 

shared understanding of a certain process. It does also, according to Lund and 

Magnusson (2012), give a higher quality, which in this case would be zero errors. 

Stress is according to the team leader of production (20170314) a cause to errors and 

stress is according to Ohly, Sonnentag and Pluntke (2006) something that can be 

reduced by standardization. Standardization also increases the efficiency (Ohly, 

Sonnentag & Pluntke, 2006) which probably will lead to decreased stress since work 

tasks then would be executed faster because the personnel is certain of what to do. 

The certainty of what to do is in accordance with the statement of Liker and Morgan 

(2006) who highlights that standardized routines can be used as a tool for execution 

by the personnel. As for now the regularity of the outcome is not good as errors do 

occur. One of the team leader of production (20170314) mentions how many 

employees does not know how to perform the internal return, but the lack of 

knowledge can be changed by education of routines (Seong et al. 2013). According 

to Seong et al. (2013) collaboration and team communication is an important part of 

learning, and therefore it should be a team effort to learn the standardized routine of 

performing an internal return at Thule. Seong et al. (2013) also highlights the need of 

repeatedly practicing a certain process, and Thule should therefore be persistent of 

letting everyone in the team be able to practice until they are able to perform the 

routine comfortably. This is also coherent with Jaca et al. (2014) and Bergman and 

Klefsjö (2010) that states that changing habits are more successful if the personnel 

are engaged and trained in the process. 

The evaluating part of learning is according to Hetzner, Heid and Gruber (2013) also 

important. This statement can be linked to the statement of Hetzner, Heid and Gruber 

(2013) who mention that a working environment where it feels safe to admit errors 

increase the performance. To be able to evaluate processes one needs to know when 

something is wrong. To be able to admit errors made by oneself or errors made by 

others there should be a safe environment without any blame and with focus on 

improvement and learning. According to Kasenga and Hurtig (2014) investments in 

learning have a long-term impact the performance of a company.   

The last detail of this root cause is unmotivated personnel, and according to one of 

the team leader of production (20170314) the personnel is often too unmotivated to 

perform the internal return correctly. To be able to have a stable foundation where 
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lack of motivation does not affect the daily work, motivation of employees have to 

be high. Motivation can according to Kasenga and Hurtig (2014) be enhanced by 

education of employees. 

 

Summary of suggestions to eliminate General cause: Incorrect material 

delivered to production  

 

Root cause Key aspect Suggestions for Thule 

Not able to scan Standardized 

routines 

Clear instructions for the personnel of what actions to 

take and when.   

 

To make it possible to eliminate the manually mistakes 

done when a system error occurs Thule should have a 

standardized routine to follow.  

Pallet put at wrong 

production line 

Standardized 

routines 

Create standardized routines to decrease human errors 

while delivering pallets to production.  

 Job satisfaction Research the job satisfaction of the personnel to ensure 

high motivation.  

 Safe environment Research how safe the personnel feel in order to create 

better motivation.  

Incorrect previous 

internal return 

Standardized 

routines 

Create rules of regularity to help educate the personnel 

and create knowledge.  

 Team collaboration Use team collaboration to learn the standardized routine.  

 Team 

communication 

Use team communication to learn the standardized 

routine.  

 Practice & education Let everyone in the team practice to be able to perform 

the routine comfortably.  

 Safe environment Ensure safe environment in order to ensure that errors 

are admitted.  

Table 13. Suggestions for Thule to make it possible to eliminate general cause: incorrect 

material delivered to production. 
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4.3.2.2 General cause: Incorrect stock balance 

In this chapter the second general cause, incorrect stock balance, is discussed. The 

general cause exists out of two root causes that the analysis is built on, as shown in 

figure 15. 

 

Figure 15. Disposition of analysis of general cause: Incorrect stock balance (own 

illustration). 

 

Lack of stock-counting at internal return 

One root cause that leads to an incorrect stock balance is, as shown in figure 12, the 

lack of stock counting at internal return. The responsibility of this root cause is 

directly connected to the management and therefore is the solution for eliminating it 

directed to the management at Thule without any external factor taken into 

consideration. 

 

The main details explaining the root cause is the overall lack of pronounced counting 

at the point of delivery from supplier, when doing the internal return or when 

scrapping material (Team leader, warehouse; Team leader A, production; Team 

leader B, production; 20170314). According to Mattsson and Jonsson (2003) an 

incorrect stock balance can be explained by incorrect quantities being reported at in- 

or out-delivery (Team leader, production, 20170314). Along with this Mattsson and 

Jonsson (2003) mentions scrapping as a source to the problem, as forgetting this step 

leads to the same consequences, which also is highlighted by the team leaders of 

production at Thule (20170314). As Mattsson and Jonsson (2003) presents stock-

taking as a necessity for most planning methods, since they often rely on correct data 

of inventory. Today at Thule the routines for stock-tacking are ambiguous and 

General cause: 

Incorrect stock balance 

Root cause: 

Lack of stock counting at internal return 

Root cause: 

Incorrect previous internal return 
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consist only of visual estimation [KS1] of the stock balance as a complement to the 

computer system (Team leader B, production 20170314). Visual estimation, 

described as a detail in figure 12, is seen as an unsecure process and enhances the 

fact that Thule does have a lack of stock counting routine[KS2] . Along with this the 

details of hidden stock account errors and un-updated systems also explain the root 

causes existence, and the team leader of the warehouse (20170314) explains these 

with un-updated and incorrect computer systems. Regarding counting the quantities 

at delivery from supplier this routine is completely non-existent [KS3] (Team leader 

A, production; Team leader B, production; 20170314). Incorrect stock balance at 

Thule can therefore be derived to the lack of written routines and rules for counting 

the material (Team leader A, production; Team leader B, production 20170314). And 

as Mattsson and Jonsson (2003) presents stock-taking as a necessity for most 

planning methods, this should be taken into consideration at Thule. 

 

As routines creates a shared understanding of a certain process and help spread 

knowledge in the organization (Eriksson, 2015) the routines for controlling the stock 

should be more distinct. Standardized routines can be a solution to this since it, 

according to Lund and Magnusson (2012), creates a way to reach high efficiency and 

increased quality. If Thule were to present a clear and standardized routine to use 

when stock counting, the effect will be that employees will use this as a tool when 

executing the work (Liker & Morgan, 2006) instead of the uncertain visual 

estimation at internal returns after finished production. The standardized routines, 

which can be both paper-based and computer-based, will be seen as a form of 

instruction of the way the personnel should execute the activities (Seong et al., 

2013). As a suggestion the routines should be both computer-based as well as paper-

based to ensure that every employee has the opportunity to quickly learn the routines. 

It will, according to Seong et al. (2013) result in fewer unnecessary actions and 

reduce human errors, which is highly relevant for Thule as the incorrect stock 

balance indicates that it does exist a lot of unnecessary actions and human errors. 

Less uncertainty of what actions to take during different circumstances will be 

reduced (Eriksson, 2015) which will make it easier for Thule’s personnel to teach 

new employees and the existing employees. Also, the problem with un-updated and 

incorrect computer systems can be solved by controlling and adjusting the routines 

regarding digitally counting the stock. The digitally counting plays an important role, 
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since if the stock-taking routine is completely computer based with a 100 percent 

accuracy this will eliminate the need for any human counting. Without any human 

involvement in the stock-taking the problem with human errors will disappear. 

However, the computer system will need to be reliable in order to fully eliminate any 

human stock-taking.  

Regarding the scrapping routine, which is done manually, education, is necessary to 

reduce human errors. Included in good education is the ability to repeatedly practice 

the process (Seong et al. 2013). This will lead to a complete understanding of the 

execution (Seong et al. 2013) which according to the two team leaders of production 

(201700314) may be one reason to the scrapping routine not working sufficiently. 

Also, team collaboration and communication will stimulate the overall understanding 

of team goals and strategy (Lantz, Niklas & Antoni, 2015), which means Thule’s 

personnel will find greater understanding of the new procedures and why they need 

to be executed correctly.  

 

Incorrect previous internal return 

The root cause regarding incorrect previous internal return has been analyzed earlier 

and can be read in chapter 4.3.2.1. 

 

Summary of suggestions to eliminate General cause: incorrect stock balance 
Root cause Key aspect Suggestions for Thule 

Lack of stock counting 

at internal return 
Standardized routines 

Standardized routines to create pronounced counting routines 

at in-delivery and after production.                                                                                                

Eliminate visual estimation.  

 
Education 

Create education opportunities for a complete understanding 

of the stock counting routines. 

 
Team collaboration 

Highlight team collaboration to get a greater understanding 

of new procedures. 

 
Team communication 

Highlight team communication to get a greater understanding 

of new procedures. 

Incorrect previous 

internal return 
Standardized routines 

Create rules of regularity to help educate the personnel and 

create knowledge.  

 
Team collaboration Use team collaboration to learn the standardized routine.  

 
Team communication Use team communication to learn the standardized routine.  

 
Practice 

Let everyone in the team practice to be able to perform the 

routine comfortably.  

 
Safe environment 

Ensure safe environment in order to ensure that errors are 

admitted.  

 
Education 

 
Table 14. Suggestions for Thule to make it possible to eliminate general cause: incorrect 

stock balance.  
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4.3.2.3 General cause: Leftover material after production 

In this chapter the third general cause, leftover material after production, is 

discussed. The general cause consists out of three root causes that the analysis is built 

on, as shown in figure 16. 

 

Figure 16. Disposition of analysis of general cause: leftover material after production (own 

illustration). 

 

Suppliers not able to produce in batch size 

The fact that the suppliers are not able to produce in batch size is, as shown in figure 

12, a root cause to leftover material after production. If the suppliers where to 

produce in smaller batch sizes this would lead to increased incremental costs 

(Mattsson & Jonsson, 2003), which according to the planner and purchasing manager 

(20170314) is the main reason for Thule’s suppliers to not produce in the specific 

batch sizes Thule need. This explains the detail of high costs, which explains the root 

cause with the consequence that Thule will have to cope with leftover material after 

production that will need to be internally returned (planner; purchasing manager, 

20170314). Related to this is the second detail, that the contracts between Thule and 

their suppliers contain a specific MOQ (Planner; purchasing manager, 20170314). 

This tool is mainly commanded by the supplier in order to reduce uncertainty and 

make it possible for them to ensure economy of scale in their production (Chow, 

Choi & Cheng, 2012), but the MOQ also eliminates the possibility for Thule to adapt 

their order to their production. Björklund (2012) explains that another motivation for 

the supplier to command a MOQ is to ensure the possibility to consolidate goods and 

ensure a high fill-rate when transporting. This, in turn, means that if Thule where to 

General cause:  

Leftover material after production 

Root cause: 

Insufficiency in the materpa- and 
production planning 

Root cause: 

Supplier not able to produce in batch 
size 

Root cause: 

No kitting station 
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demand lower quantity by the supplier the fill-rate of the transportation could 

decrease, leading to a higher environmental impact and increased costs. 

 

The responsibility matrix (table 12) show that the responsibility of this root cause lies 

with the supplier and that the solution for elimination is therefore indirect to Thule. 

Even though, it is necessary for Thule to ensure that this root cause is eliminated and 

they must therefore take their own responsibility to make this possible. Hence, this 

should be an ambition for Thule, and should also include their external parties such 

as suppliers. Ling and Hien (2014) confirm this by explaining that both internal and 

external departments should support each other’s objectives to reach an overall 

optimization and goal alignment. As shared objectives gives the opportunity for both 

parties to meet their goals (Ling & Hien, 2014), this suggest that Thule and their 

suppliers should cooperate regarding the order quantity. Even though the delivered 

material is already somewhat adapted to the production at Thule, this only includes 

the technical production specifications and not the planned production quantity 

(Purchasing manager, 20170314). An open communication between two parties 

creates the ability to solve problems and share ideas (Ling & Hien, 2014), indicating 

that with some effort Thule could receive customized orders and the supplier could at 

the same time ensure economies of scale and high fill-rates. Today the purchasing 

department’s main goal is focused on the product quality level, in-time delivery and 

price level, but the degree of focus on coordination between Thule and their suppliers 

is not highlighted by the purchasing manager (20170314). A coordination between 

the buyer and supplier creates a possibility to enhance the total profit in the entire 

supply chain (Cho et al., 2008), which should motivate Thule, as well as their 

suppliers, to coordinate with each other.  

Thule’s production site is highly flexible and the customer’s orders have the potential 

of being completely unique, meaning the batch sizes may be entirely different from 

time to time (planner; production manager; 20170314). This is the third detail behind 

the root cause of the supplier not able to produce in batch size. Beyond this, Thule 

also adapts to the MOQ set by the supplier (Planner; Production manager; 

20170314), which according to Chow, Choi and Cheng (2012) often requires 

restriction of the ordering flexibility. This means that Thule is both adapting to the 

customer’s demand as well as to the supplier’s demand. Björklund (2012) highlights 

the quantity gap that often exists between manufacturer and the retailer and Thule 
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has to conform to the supplier’s un-adapted deliveries of supply as well as to the 

customer’s unique orders. Thule should, along with of adapting to their demands and 

requirements, also put up own requirement that might make it possible to achieve a 

more even production. This could result in evening out the quantity gap, achieving 

supplies in specific batch sizes and by this eliminating the need for the internal return 

process.  

One way to reduce the quantity gap is by coordinating the customer’s demand with 

the supplier’s batch size. There is a possibility for Thule to calculate an estimated 

average order quantity from the customer based on historical data. There is also a 

possibility that this estimated average could fulfill the need of the customer when 

they order. The quantity can be adapted to customers who order both big and small 

quantities if a doubled quantity of the estimated average has the possibility to match 

the big ordered quantities, and if the single estimated average match the small 

quantities. If Thule knows how much the customer is expected to order Thule can 

match this quantity with their own order quantity. However, this requires that Thule 

put high demands on their customer and that the estimated average order quantity is 

very thoroughly calculated.  

Insufficiency in the material - and production planning 

The general description of material planning is that it is used to control and make the 

flow of material as efficient as possible (Jonsson & Mattsson, 2006). Thule’s 

material planning department primarily makes allowances to seven parameters 

regarding the article and the contract with the supplier when purchasing (Planner, 

20170314). This means that the external conditions are taken into great consideration 

when purchasing, however, Jonsson and Mattsson (2006) highlights how the material 

planning also should be depending on the internal conditions. The purchasing 

manager at Thule (c20170314) mentions how the minimum order quantity, which is 

an external factor, often, is impossible to correspond with the produced batches. This 

indicates that less focus is put on the internal factors and that the flow of material is 

not as efficient as possible.   
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Planning environment  

Product complexity 

According to Jonsson and Mattsson (2016) product deepness is depending on the 

amount of a product that is self-manufactured. Therefore, the components chosen for 

deeper analysis in this study are considered to have low complexity due to the fact 

that they all are provided from external suppliers. Because of the low complexity of 

the products Hill (2005) explains that planning of the internal process, like Thule’s 

internal material planning, will be less complex. This, however, indicates that Thule 

has to put more effort into the planning towards purchasing, which Hill (2005) 

explains is a consequence when a large amount of components is provided from 

suppliers.  

 

Variation of products 

Each one of the chosen components has the potential of being produced into 33 

different products, which according to Jonsson and Mattsson (2016) specify how 

many variations there are per product. Thule’s material planning is forecast-based 

(Planner, 20170314) which may be impacted by great variation of products as a high 

amount of variations makes it more difficult to forecast (Mattsson, 1999).  

 

Order quantity 

The order quantity of a company should be in accordance with the order quantity 

placed by the customer. But if there are any differences in between, which is the case 

at Thule (Planner; Purchasing manager, 20170314), errors can occur (Brigelius, 

Rosén, 1992; Jonsson and Mattsson, 2016). Thule’s situation, where their highly 

flexible production site makes it impossible to correspond with the batch sizes 

delivered from supplier (Purchasing manager, 20170314), resemble Brigelius, Rosén 

(1992) and Jonsson and Mattsson’s (2016) description of situations when the right 

order quantity is impossible to achieve. Though, as a well determined order quantity 

can have a positive impact on the utilization rate, WIP, and goal of keeping promised 

delivery time (Jonsson & Mattsson, 2006), this does play an important role in 

Thule’s case as well.  

 

To determine whether Thule has a large order quantity or not, Thule’s AOQ has been 

compared to the AOQ placed by production when ordering supply. The results 
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(presented in appendix K:5) show that the orders Thule places are approximately 2,5 

times larger than the production orders. It is assumed that production places orders 

by the same quantity and frequency as the customers, since they have a PULL-based 

production (production planner, 20170411). This results in Thule having 2,5 times 

more components than demanded, which means that, even though no extra safety 

stock is kept at Thule’s warehouse (Planner, 20170314), the excess components has 

to be stored. The safety stock that has to be kept leads to increased costs, which 

according to Jonsson and Mattsson (2016) is one consequence large order quantities 

lead to. Based on this it can be concluded that Thule’s order quantity is defined as 

large.   

 

Dependent or independent products 

The chosen components are all provided from external suppliers (Purchasing 

manager, 20170314), meaning that they are not dependent on another component on 

a higher level in the product structure. According to Jonsson and Mattsson (2016), 

this implies that the components are independent. An example of independent 

products are standardized products (Jonsson & Mattsson, 2016), which the chosen 

components are. Jacobs et al. (2011) mentions that the demand for independent 

products primarily is influenced by external factors, this is concordantly with the 

chosen components which are ordered when products they are included in are 

demanded by customers. Even though the components are dependent on the demand 

of other products, which according to Jonsson and Mattsson (2016) describes a 

dependent product, they are independent of the demand for other components 

 

Initiation of material flow and type of demand 

The material planning department at Thule is responsible for making new purchase 

orders (Planner, 20170314) and according to Mattsson and Jonsson (2003) this action 

initiates the flow of material. According to the planner (20170314) the initiation of 

material flow, meaning the purchase order, derives from forecasts which present a 

calculated need of material. This way of initiating the material flow is referred to by 

Mattsson and Jonsson (2003) as initiation based on expected demand.         

                                 

The planner (2017034) at Thule explains that the initiation of material is based on 

forecasts, which in accordance to Mattsson and Jonsson (2003) has a big distance 

from the customer and therefore high uncertainty regarding the demand. Based on 
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the theory where Mattsson and Jonsson (2003) presents different types of demand, 

Thule is currently using two uncertain types when planning the material, demand by 

forecasting and demand by consumption history.  

 

Quality of stock balance 

Mattsson (1999) highlights the importance of accurate information about stock 

balance in order to execute a correct material planning. Errors in the stock balance 

data creates errors in the material planning (Mattsson, 1999) and as analyzed 

previously, an incorrect stock balance at Thule is a major issue causing an internal 

return process. In order for Thule to be more precise in the material planning the 

stock balance reported in the computer system should correspond to the physical 

stock balance. According to the head of inventory (20170219) Thule does not 

register to which extent errors occur in the stock balance, but as incorrect stock 

balance is seen as a general cause to the internal return flow it can be assumed that it 

does occur frequently. As Mattsson (1999) explains that quality of stock balance is 

important for the material planning Thule should collect data regarding the incorrect 

stock balance. By collecting data Thule could be able to identify the source of the 

errors, which may be due to machine errors, a certain supplier or a certain 

component.   

 

Conclusion of factors regarding the planning environment  

In table 15 the types of factors regarding the planning environment are concluded. 

 

Factor Type 

Product complexity Low 

Variation of products High 

Order quantity Large 

Dependent/independent products Independent products 

Initiation of material flow Expected demand 

Type of demand Forecasting and consumption history 

Quality of stock balance Unknown 

Table 15. Conclusion of factors regarding the planning environment. 

 

Integration of the supply chain 

No balance between supplier and customer 

Previously, in the chapter analyzing the planning environment and initiation of 

material flow, it was stated that Thule use two uncertain types of demand when 
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planning their material purchase. They use demand by forecasting and demand by 

consumption history, which according to Mattsson and Jonsson (2003) are two 

uncertain types with a great distance from the customer. However, the production 

planner at Thule (20170411) describes how the material flow through the production 

process is initiated by the customer demand by a finished product. According to 

Jonsson and Mattsson (2003) the usage of customer orders or customer reservation 

means using a known demand which in turn means a low degree of uncertainty. This 

means that in the production planning, instead of using uncertain forecasts, Thule use 

the more certain type of demand named by Jonsson and Mattsson (2003) as demand 

by reservations. Hence, the material flow through Thule is initiated by forecasts, but 

completed by customer demand. Reasonably this means that Thule has to adapt to 

both certain and uncertain types of demand and this can be connected to the 

impossibility to correspond the production batches from the supplier with the 

customer’s ordered batches. In figure 17 below, the initiation of material flow and 

different types of demand is presented in an illustration. 

 

 
 

Figure 17. Illustration of the initiation of demand in the material- and production planning 

(own illustration). 

 

Thule has an insufficiency in the material planning and the production planning. As 

mentioned previously, in the Planning environment-chapter when discussing the 

insufficiency in the production planning and material planning, Thule take the 

external conditions from the supplier into great consideration, while less focus is put 

on the internal factors. This leads to a flow of material that is not as efficient as it 
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possibly could be and no possibility to correspond the different batch sizes with each 

other. Above this, the impossibility to match batch sizes is pointed out by the planner 

and purchasing manager (Planner; Purchasing manager; 20170314) as one 

explanation to why there is an excess of products needed to be internally returned. 

Based on this it can be concluded that Thule’s need to adapt to the different types of 

demand impacts them in a negative way. An improvement of Thule’s flow of 

material and a strategy to make the batch sizes correspond could therefore lead to 

less need for an internal return process. 

 

Thule supply chain integration 

Thule takes their partners, the supplier and customer, into great consideration when 

planning their material and production. In order for Thule to adapt to them they have 

to compromise, which leads to an insufficient material flow and the need for an 

internal return process. However, Wiengarten et al. (2016) presents a way to improve 

partner-related processes: by focusing on supply chain integration. Supply chain 

integration refers to collaboration between the organization and its partners (Liu et al. 

2013; Wiengarten et al. 2016) and if Thule used this it could help them, the suppliers 

and customers to handle strategic-, operational- and technological challenges, as this 

is one advantage the method lead to (Liu et al., 2013; Wiengarten et al., 2016; 

McIvor, 2016). The foundation of supply chain integration is sharing information and 

supply chain coordination (Liu et al. 2013) which means that Thule, their suppliers 

and their customer has to accomplish this in order to get an integrated supply chain. 

 

Supplier 

The supplier acts as one part of the supply chain. In order for Thule to gain supply 

chain integration it is important to ensure that the supplier is being included and that 

they do play a major role in Thule and their production process. In order to gain the 

beneficial achievements that are possible in a supply chain, information sharing is 

crucial (Liu et al. 2013) and this means it is highly important for Thule and their 

supplier. Sharing information refers to the extent to which information is shared 

between the partners (Zhao, Feng, Wang, 2015; Wiengarten et al. 2016), which is an 

act that has to happen between Thule and their suppliers. As Thule does not keep any 

extra inventory at their production site and receive deliveries preferably one day 

before the scheduled production (Planner, 20170314) this indicates that a correct 

inventory level plays an important role for Thule. This, in turn, indicates that a 
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correct delivery by the supplier with no delay or mistakes also is very important for 

Thule. As a suggestion, detailed and frequent information sharing of Thule’s 

inventory levels and inventory forecasts could be suitable, as sharing information 

with suppliers make it possible to match supply and demand better (Zhao, Feng & 

Wang, 2015). Sharing this kind of real-time information between partners can be 

used in decision making and thereby decrease costs and inventory shortage (Prajogo 

& Olhager, 2011) which will be to both Thule and their supplier’s advantage. 

Though, as two important quality characteristics of information is that it needs to be 

accurate and easy to access (Chavez et al. 2015), Thule has to make sure that all of 

their data regarding inventory levels are completely correct. The data should be 

relevant and correct (Chavez et al. 2015) but at Thule incorrect stock balance is 

considered a general cause to the existence of the internal return process. This 

indicates that the information sometimes is incorrect, and according to Chavez et al. 

(2015) sharing incorrect data equals poor quality of the information shared between 

the parties. Therefore, Thule will need to ensure that the data of stock balance is 

accurate at the majority of the times. Today, no statistics is kept showing how often 

the data of the stock balance is incorrect (Head of inventory, 20170219), but if Thule 

started collecting statistics the frequency of incorrect stock balance could be 

analyzed and the source of the issue located and improved. If information between 

Thule and their supplier would be shared, uncertainty regarding inventory levels will 

decrease as Thule will be able to directly report to their supplier if anything 

unpredictable occurs. This also applies to the supplier as Thule’s real-time 

information sharing will reduce their uncertainty as well as the supplier will be able 

to directly inform Thule if anything unpredictable occurs. 

 

Apart from information sharing, coordination is also described as a necessity to 

achieve benefits in supply chain integration (Liu et al. 2013). Coordination enable 

the organization to access resources and competence from the partners in the supply 

chain (Wiengarten et al. 2016) which in this case apply to Thule and their suppliers. 

As coordination involve for example collaborative forecasting (Prajogo & Olhager, 

2011) Thule already coordinates with their suppliers to some degree. Thule already 

shares their forecast with their suppliers in order to ensure in-time delivery 

(Production planner, 20170512) and according to Prajogo and Olhager (2011) 

sharing forecast has the possibility of increasing efficiency. Though, the forecasts 
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Thule share use the two most uncertain types of demand presented by Mattsson and 

Jonsson (2003). Therefore, the compilation of forecasts Thule present should be 

adjusted to be more accurate. As the uncertainty of a forecast is based on the distance 

from a direct customer order (Mattsson & Jonsson, 2003) Thule should move closer 

to the actual customer by integrating their own customers. 

 

Customer 

Supply chain integration involves the customer into the organization (Liu et al. 

2013). As Thule’s primary customers in Europe consists of large and small retailers 

(Logistic Manager, 20170123) this is the customers Thule will need to integrate. In 

accordance with Wiengarten et al.’s (2016) description of advantages of supply chain 

integration, the action of integrating Thule’s customers will enable them to improve 

and streamline their information. The forecasts Thule make needs to be moved closer 

to the direct customer order, and this is done by moving closer to the retailers. 

Collaborative planning and forecasting is involved in supply chain coordination 

(Projago & Olhager, 2011) and if Thule accomplishes this they will be one step 

closer to an integrated supply chain. Thule’s retailers are closer to the actual 

customer, which according to Mattsson and Jonsson (2003) gives less demand 

uncertainty. If Thule were to take part of their retailers forecasts Thule’s planning 

conditions will be more accurate and easier. Above the forecasts any potential 

campaigns planned by the retailer needs to be presented to Thule as the customer 

demand might unpredictably increase. By collaborative planning this uncertainty 

could be reduced and Thule will be closer to supply chain coordination. 

 

The information integration comes with beneficial achievements in supply chain 

integration (Zhao, Feng, Wang, 2015; Wiengarten et al. 2016; Liu et al. 2013). 

Sharing information with customers can help the organization to match the supply 

and demand better as well as decrease shortages in inventories (Zhao, Feng & Wang, 

2015; Projago & Olhager, 2011) and this could be appropriate for Thule and their 

retailers. As integration of information refers to sharing key information (Prajogo & 

Olhager, 2011) both Thule and their retailers needs to be willing to collaborate by 

doing this. The information helps organizations to prepare for changes in customer 

demand, which is a necessity to high operational performance (Liu et al. 2013) and 

as Thule only produce at customer order (production planner, 20170411) this will 

make the production planning more certain. However, Zhao, Feng and Wang (2015) 
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mentions that customer integration might lead to the customer taking too much 

power, leading to increased workload. Above this Prajogo and Olhager (2011) 

explains that long term relationships are necessary in supply chain integration. 

Because of this Thule will need to ensure that the customer integration leads to 

advantages in Thule’s perspective. As Thule’s customers primarily are retailers their 

relationship most likely are long term relationships, however, Thule will need to 

ensure that sharing information is in favor for both parties in order to support the 

relationship. 

 

Supply chain integration, supplier and customer 

Supply chain integration involves integrating supplier, customer and internal 

functions (Liu et al, 2013), meaning that Thule will need to see the flow of material 

and information from supplier to customer as one chain. The quality of the shared 

information and the integration rely on the trust between the parties and how well 

their visions are aligned (Chavez et al. 2015) this mean that the information and 

alignment needs to go all the way from Thule’s retailer to their supplier. Information 

that is received at the right time to the right person with correct data is beneficial for 

all parties (Chavez et al, 2015) meaning that the forecasts coordinated between Thule 

and the retailers also should be coordinated with the supplier. As shown in figure 17, 

Thule currently adapts to the certain and uncertain types of demand, which is 

impossible to correspond with the batches delivered from supplier. However, if 

Thule were to integrate the supplier and customer, meaning everyone can take part of 

the forecasts closest to the customer, Thule’s suppliers will adapt to more accurate 

forecasts meaning greater possibility to correspond the batch sizes with those. As the 

supplier’s non potential of producing in specific batch sizes is directly connected to 

the internal return process, supply chain integration can make greater potential of 

corresponding the batch sizes and by this reducing the need for the internal return 

process. 

 

When, how and with whom the information in the integrated supply chain is shared 

has a great impact on how successful the integration is (Chavez et al, 2015) meaning 

that this will need to be planned thoroughly. The forecasts done by the retailer should 

be directly shared with the material- and production planning departments at Thule to 

make it possible to pass the information forward to the supplier. The sharing has to 

be done digitally, due to geographical distances, and as quick as possible to make 
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sure the data is as accurate as it can be. To avoid any influence by external parties it 

is important to ensure that the data is delivered straight to the persons that need it. 

Thule has an inefficient material flow at the moment, but a coordinated supply chain 

processes has the possibility to improve the overall material flow (Wiengarten et al. 

2016). However, it needs to be ensured that the visions between the parties in the 

supply chain are aligned (Chavez et al. 2015) and by doing this Thule can make an 

efficient supply chain integration that favor all parties and results in a beneficial 

collaboration.  

 

As supply chain integration is more or less expensive, and as companies often have 

limited resources, it is necessary to prioritize (Ataseven & Nair, 2017). Ataseven and 

Nair (2017) suggest that one should prioritize based on the wanted outcome, and as a 

suggestion Thule should weigh the benefits of integration against the costs of 

executing it. The benefits of supply chain integration can be outweighed by the costs 

if it is overly excessive. As this could harm the overall performance of the integration 

(Zhao, Feng & Wang, 2015) Thule should calculate the costs and weigh them against 

the possible benefits of a greater integration, like for example an eliminated internal 

return process. Another thing to take into consideration is the conclusion presented 

by Ataseven and Nair (2017) that supplier integration has a greater positive impact 

than customer integration, giving some guidance about to where to put the most 

focus.  

 

No kitting station 

Jonsson and Mattsson (2016) mention three main principles for providing material to 

production. Batching, where larger packs of material are sent to the production line 

(Jonsson & Mattsson, 2016), is the principle that is used by Thule today as their 

material is transported in pallets. However, this is causing an internal return due to 

leftover material. The second principle, continuous provision, is not suitable for 

Thule as it is described by Jonsson and Mattsson (2016) to only be suitable when 

continuous replenishment and the principle is also very space consuming. However, 

the third batching principle called kitting might be suitable for Thule and it is 

therefore decided to be analyzed more thoroughly.  

 

The purchasing manager (20170314) explains that Thule’s production site is very 

flexible with a high variation between batches. This makes it impossible to 
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correspond the supplier’s batch size with Thule’s production batches (Planner; 

Purchasing manager; 20170314). Though, a production site with this kind of 

characteristics has the possibility of facilitating its problems by using a kitting station 

(Limère, Landeghem & Goetschalckx, 2015). The problem is, according to the 

planner (20170314), that a kitting station is too expensive and consumes too much 

time, resource and space to be motivated. Despite this, a kitting station could reduce 

the overall handling time of materials (De Cuypere, De Turck & Fiems, 2013), which 

is the main drawback of the internal return process (Logistics manager, 20170123).  

If Thule was to consider a kitting station, many different factors need to be weighed 

into the decision. Among these the main factors that are presented by Kilic and 

Durmusoglu (2012). A kitting station will create costs in forms of work in progress, 

WIP, where a higher quantity of kits delivered creates a higher WIP cost (Kilic & 

Durmusoglu, 2012). In year 2016 a monthly average of 57 pallets of the chosen 

components were ordered from the warehouse to production (calculations can be 

seen in Appendix K:4) and this is assumed to be equal to the amount of kits that 

would be assembled if a kitting station was used. It is also assumed that every order 

today is delivered on a separate pallet.  The transports today from warehouse to 

production also create WIP costs and as the ordered quantity will be the same this is 

assumed to not be different. The more kits, the higher WIP costs (Kilic & 

Durmusoglu, 2012) and Thule’s amount of WIP costs will increase with growing 

customer demand. According to the Logistics manager (20170123) Thule is a 

growing manufacturing company and therefore the customer orders are expected to 

increase in the future. The transport time today is by an average of 1 minute 2 

seconds (calculation can be seen in Appendix K:6), hence the WIP for the 

transportation is, 57 x 62 seconds per month x value of transported goods. Though, 

the kitting process itself will consume time and resources and the WIP costs will 

therefore increase because of this.  

Thule’s total tour period, the time interval for delivering kits to the production line 

(Kilic & Durmusoglu, 2012), will in accordance to Kilic and Durmusoglu (2012) 

partly consist of the fixed time for transportation from the kitting area to the 

production site. The one-way fixed time for transportation today is by an average 62 

seconds. Though, as the tour period have a direct relationship to the quantities 

delivered (Kilic & Durmusoglu, 2012) and since the articles chosen to analyze are 
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components, additional transportations of other components to the production have to 

be done beyond the transportation of the chosen components. Therefore, the total 

fixed time is the average transportation time times the number of ordered pallets. 

However, as a kitting station groups all of the needed components into one package 

(Limère, Landeghem & Goetschalckx, 2015), Thule’s fixed time for transportation 

will decrease to a single transportation distance. Above this the WIP costs, that 

depends on the amount of kits (Kilic & Durmusoglu, 2012), will be in relation to the 

amount of kits Thule’s production will need. The time of preparing the kits, which is 

included in the tour period (Kilic & Durmusoglu, 2012), is unknown to the 

researchers. Caputo, Pelagagge and Salini (2015) includes counting or weighing into 

this process, and in Thule’s case the researchers consider that this process depends 

on the conditions regarding the amount of components to be kitted and how the 

components are packed when delivered from supplier. The researchers assume that if 

the components are gathered into packages with specific quantities it facilitates 

counting and kitting preparation. However, as package removal also is included in 

the preparation step (Caputo, Pelagagge & Salini, 2015), this will add to the total 

time needed. The loading and unloading time, which also is included in the tour 

period (Kilic & Durmusoglu, 2012), is assumed to decrease as the amount of needed 

routes will decrease when kitting the components together. No extra time consuming 

activities are required. 

The number of kitting workers needed has a direct impact on the tour period and 

hence also impacts the WIP costs (Kilic & Durmusoglu, 2012). This means that the 

number of kitting workers that are needed at Thule depend on Thule’s requirements 

on the WIP costs. Above this, the planner at Thule (20170314) explains that the 

expensiveness of a kitting station is an issue for Thule and therefore the number of 

kitting workers is important to consider as they generate costs in terms of wage for 

the work hours required (Caputo, Pelagagge & Salini, 2015). According to Kilic and 

Durmusoglu (2012) it is always desired to keep the number of kitting workers to a 

minimum due to the cost, but the planner (20170314) explains that Thule does have a 

lack of resources. Since Caputo, Pelagagge and Salini (2015) explains kitting and kit 

preparation as labor-intensive, Thule may need additional workers for this station 

anyway. It is also important for Thule to overlook and ensure that the kitting workers 

are as efficient as possible by putting a lot of attention in the process of designing the 

kitting station, which is recommended by Hansson and Medbo (2016). Because of 
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the fact that additional kitting workers decreases the WIP costs (Kilic & 

Durmusoglu, 2012) Thule will need to weigh the potential cost reductions against the 

personnel costs. 

The production site at Thule is characterized by a shortage of space (Logistic 

manager, 20170123), though, when constructing a kitting station, the area cannot be 

too confined (Kilic & Durmusoglu, 2012). If Thule’s kitting station area ends up 

being too small, this will in accordance to Kilic and Durmusoglu (2012) restrict the 

amount of kits that can be prepared and delivered to production. Considering this, 

Thule will have to prioritize and make sure that the space needed for the kitting 

station is reserved to ensure that the kitting will be as efficient as it possibly can.   

As a conclusion, Thule has the possibility to practically use a kitting station as a way 

to transport the material to their production site. However, the costs and factors 

analyzed previously has to be carefully and thoroughly analyzed and considered with 

actual and correct quantitative data before deciding about what actions to take. 

Additionally, the reduction of the internal return process will lead to excess space 

and less need for personnel, which could be used for the kitting station instead.   

 

Summary of suggestions to eliminate General cause: leftover material after 

production 

Root cause Key aspect Suggestions for Thule 

Supplier not able to 

produce in batch size 
Set requirements 

Put up own requirements to achieve a more 

even production. 

 

Coordination between 

buyer and supplier 

Coordinate customer demand with supplier's 

batch sizes and calculate an estimated 

average order quantity.  

 
Shared objectives 

Shared objectives between Thule and their 

suppliers to solve problems and share ideas.  

Insufficiency in material- 

and production planning 
Supplier integration 

Share detailed and frequent information of 

inventory levels and inventory forecasts to 

match supply and demand better.   Share 

forecasts with the suppliers.   

 
Customer integration 

Collaborative planning and forecasting to get 

closer to the actual customer demand. 

No kitting station Kitting station 
Consider kitting station while taking costs 

and estimated benefits into account.  

Table 16. Suggestions for Thule to make it possible to eliminate general cause: leftover 

material after production. 
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Other Proposals for Thule 

Through the process of the study a couple of issues at Thule were identified, above 

the general causes and the internal return process. To enrich previous suggestions for 

Thule and make the elimination work more successful these issues will be presented.  

 

Local sub-optimization 

As errors in the warehouse and production, due to stress and low motivation, affect 

other departments negatively, this indicates that there is some local sub-optimization 

at Thule. This can be seen as sub-optimization according to the description by 

Poppendieck (2002), when local optimization is in focus at the expense of an overall 

optimization. Ling and Hien (2014) mention that it is natural for employees to only 

strive to achieve their own goals, but doing that decrease the overall performance of 

the company. When an employee skip steps because of no motivation, ignorance and 

stress it is important for them to understand how that creates consequences for other 

employees and the entire organization. 

Thule could decrease their sup-optimization by being supportive of other 

departments goals (Ling & Hien, 2014), and in order to be that they have to increase 

the communication between their departments and also be open about their goals to 

each other so they can cooperate to fulfill every one of them. They can also, in 

accordance with Poppendieck (2002), start treating the downstream department as a 

customer and have the goal of customer satisfaction. For example, if the production 

personnel see the warehouse as their customer when executing an internal return, 

they will do everything to execute the process correctly. And, for example, if the 

warehouse sees production as a customer when transporting pallets, they will make 

sure that the pallet is delivered to the right place. 

Data collection 

As the study progressed the need for qualitative data emerged. However, in some 

cases the demanded data were not able to receive from Thule. The collection of the 

data did not exist. 

 

Thule has limited statistics showing production downtime, production errors or the 

reason behind any errors causing an internal return. This means that they do not have 

the possibility to identify if any machine or production line is over represented in 
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machine downtime. If this data was available, errors with scrapping and the reason 

for any production batch to be left unfinished could be analyzed to identify the real 

reason behind this.  

 

Thule was never asked for any data regarding the personnel’s opinions or feelings of 

their working situation, but this kind of data could be of great help for Thule. As the 

issues of low motivation, stress and environmental factors are repeatedly discussed in 

this study the reality regarding this subjects have to be toughly researched. If any 

flaws is identified it is highly important to reduce them as the personnel plays a very 

important role for Thule.  

 

No data regarding incorrect stock balance is kept. Today, if a stock balance turns out 

to be incorrect, the operative personnel send an email to the head of inventory. 

However, no statistics is collected of how often this occur (Head of inventory, 

20170219). This means that the origin to the incorrect stock balance is undetectable. 

If the data was collected any overrepresented origin to this error could be identified 

as well as a solution to the main issue. This is highly important as incorrect stock 

balance is concluded to be a general cause to the internal return process.    
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4.4 Summary of research question 2 

 

How can the internal return process be eliminated? 

 

This chapter aims to answer the second research question and explain how the 

internal return process can be eliminated. The chapter is based on the results from 

research question one, the root causes to the existence of the internal return process. 

Analysis of the root causes and the reason for their existence resulted in strategies to 

remove them, and by this, remove the need of the internal return process. The results 

of how the internal return process can be eliminated are presented below in table 17.  
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Root cause Key aspect Suggestions for Thule 

Not able to scan Standardized routines Clear instructions for the personnel of what actions to 

take and when.                                                          

 

In order to eliminate the manually mistakes done when a 

system error occurs Thule should have a standardized 

routine to follow.  

Pallet put at wrong 

production line 

Standardized routines Create standardized routines to decrease human errors 

while delivering pallets to production.  

 Job satisfaction Research the job satisfaction of the personnel to ensure 

high motivation.  

 Safe environment Research how safe the personnel feel in order to create 

better motivation.  

Incorrect previous 

internal return 

Standardized routines Create rules of regularity to help educate the personnel 

and create knowledge.  

 Team collaboration Use team collaboration to learn the standardized routine.  

 Team communication Use team communication to learn the standardized 

routine.  

 Practice & education Let everyone in the team practice to be able to perform 

the routine comfortably.  

 Safe environment Ensure safe environment in order to ensure that errors 

are admitted.  

Lack of stock counting 

at internal return 

Standardized routines Standardized routines to create pronounced counting 

routines at in-delivery and after production.                                                                                                                         

Eliminate visual estimation.  

 Education Create education opportunities for a complete 

understanding of the stock counting routines. 

 Team collaboration Highlight team collaboration to get a greater 

understanding of new procedures. 

 Team communication Highlight team communication to get a greater 

understanding of new procedures. 

Incorrect previous 

internal return 

Standardized routines Create rules of regularity to help educate the personnel 

and create knowledge.  

 Team collaboration Use team collaboration to learn the standardized routine.  

 Team communication Use team communication to learn the standardized 

routine.  

 Practice Let everyone in the team practice to be able to perform 

the routine comfortably.  

 Safe environment Ensure safe environment in order to ensure that errors 

are admitted.  

 Education  

Supplier not able to 

produce in batch size 

Set requirements Put up own requirements to achieve a more even 

production. 

 Coordination between 

buyer and supplier 

Coordinate customer demand with supplier's batch sizes 

and calculate an estimated average order quantity.  

 Shared objectives Shared objectives between Thule and their suppliers to 

solve problems and share ideas.  

Insufficiency in 

material- and 

production planning 

Supplier integration Share detailed and frequent information of inventory 

levels and inventory forecasts to match supply and 

demand better.   Share forecasts with the suppliers.   

 Customer integration Collaborative planning and forecasting to get closer to 

the actual customer demand. 

No kitting station Kitting station Consider kitting station while taking costs and estimated 

benefits into account.  

Table 17. A summary of the suggestions for Thule to consider in order to eliminate the general 

causes and thereafter eliminating the need for the internal return process.  
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5 Research question 3 
This chapter aims to answer the third research question of the study: “How can a 

framework for elimination of an internal return process within an industrial 

company be constructed?”. The framework aims to fulfill the validity criteria of 

generalization, which means it is meant to be applicable to other situations 

(Merriam, 2008). However, the framework will be based on the previous Thule-

specific findings of this study. 

 

5.1 Theory 

This chapter includes theory regarding frameworks and is used to answer research 

question 3. 

 

5.1.1 Frameworks 

Frameworks can according to Jabareen (2009) be constructed through a qualitative 

analysis. Regoniel (2015) defines a framework as a representation of the researcher’s 

conclusions of literature on how to explain a phenomenon. A framework is a map 

about how specific variables in a study connect with each other. It is used to map out 

the researcher's observations together with previous findings and knowledge about 

the subject (Regoniel, 2015).  

A framework presumes the relationship between key factors or variables and 

provides an interpretative approach to reality (Jabareen, 2009). The main goal of 

frameworks is according to Jabareen (2009) to provide understanding and knowledge 

but does not enable the prediction of a specific outcome.  

The construction of a framework starts with data being grouped and given conceptual 

labels or data being organized according to themes which acts like a summary of the 

data analyzed. The conceptualization is made to describe and explain patterns of 

relationships (Jabareen, 2009).  To be able to construct a framework, specific 

variables in reference of the problem of the study should be identified (McGaghie, 

Bordage & Shea, 2001).  

  



  
 

98 

5.2 Construction of framework 
According to Jabareen (2009), construction of a framework starts by data being 

categorized. The categorization states the relationship between the identified key 

aspects, which is in accordance with Jabareen (2009) and also Regionel (2015) who 

mention that the framework should represent the conclusion of the research and show 

how the key findings connect to each other. As shown in table 18, five categories are 

identified which includes several key factors: integration, personnel, routines, 

environment and planning. These categories can thereby be seen as important for the 

elimination of an internal return process in a manufacturing company.  

The category of integration includes key aspects such as set requirements, supplier 

integration, and customer integration and shared objectives. These key aspects have 

all been categorized under integration since they all require integration with external 

parties such as suppliers and customers, but also internal parties in order to eliminate 

the internal return process.  

The category of personnel includes key aspects practice and education. These key 

factors have, in this study, had focus on the personnel development and have 

therefore been categorized as this.  

The category routines include standardized routines as key factor. Standardized 

routines have been a key factor throughout the study and clarified routines will most 

likely have a positive impact on an internal return process.  

The category environment includes job satisfaction, safe environment, team 

collaboration and team communication as key aspects. These key aspects have been 

categorized as environmental factors since the level of satisfaction and safety among 

the personnel and how well the communication and collaboration woks, all have to 

do with the internal environmental surroundings in the company.  

The category planning includes material and production planning and kitting and as 

key aspects. The planning of material and production has a direct connection to an 

internal return process due to its direct involvement with the material. A kitting 

station is seen as a tool to use for every product, or a selection of the most internally 
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returned products, and can help reduce or even eliminate the internal return process 

in a manufacturing company. 

Root cause Key aspect Categorization 

Not able to scan Standardized routines Routines 

Pallet put at wrong production line Standardized routines Routines 

 
Job satisfaction Environment 

 
Safe environment Environment 

Incorrect previous internal return Standardized routines Routines 

 
Team collaboration Environment 

 
Team communication Environment 

 
Practice & Education Personnel 

 
Safe environment Environment 

Lack of stock counting at internal 

return 
Standardized routines Routines 

 
Education Personnel 

 
Team collaboration Environment 

 
Team communication Environment 

Supplier not able to produce in 

batch size 
Set requirements Integration 

 

Coordination between buyer and 

supplier 
Integration 

 
Shared objectives Integration 

Insufficiency in material- and 

production planning 
Supplier integration Integration 

 
Customer integration Integration 

 Internal synchronization Planning 

No kitting station Kitting station Planning 

Table 18. Categorization of key aspects. 

 

5.2.1 IPREP: a framework for internal return process elimination  

The framework constructed for internal return process elimination is named IPREP. 

IPREP, which is illustrated in figure 18, consists out of five fundamental categories: 

Integration, Personnel, Routines, Environment and Planning. These five fundamental 

categories together constitute the most important over-look a company must have 

and create a foundation when using this framework for eliminating an internal return 

process. The foundation of the fundamental categories is constructed with the ulterior 

motive of taking every part of the organization into consideration. As the reason for 

every internal return process’s existence is reasonably unique, it is considered highly 

important that the framework is able to affect every part of the organization to 

identify any possible improvements at any district.  
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Figure 18. Framework of how to eliminate an internal return process (own illustration). 

 

Integration represents the external factors surrounding an organization and their 

relation to each other. Internal return processes might develop out of insufficiency in 

demands between the parties within the supply chain. A manufacturing company 

often has to adapt to both suppliers and customers when producing, meaning that 

their own needs are prioritized secondly. In those cases, when the external parties 

have high demands that affect the main organization, it is important to not adapt to 

these in a too big extent. Instead the manufacturing company has the opportunity of 

setting own requirements that can benefit the main organization. However, the 

organization still needs to think about and care about its competitive position and 

customer value.  

 

By using supply chain integration and integrating the external parties of the 

organization (Liu et al, 2013) in order to create shared objectives between them, can 

benefit all parties involved. If the supply chain is seen as a way to create an entire 

efficient chain for flow of information and goods, the gaps between the parties can be 

reduced. Supply chain integration will increase business performance and improve 

partner-related processes (Weingarten t al. 2016) and therefore has a great possibility 

to have a direct impact on an internal return process.  
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Personnel represent the operative personnel and the human capital of the 

organization. This part of an organization is considered highly important as a 

manufacturing company is dependent on the personnel’s ability to work and ability 

to complete their work and live up to the expressed expectations. The personnel are 

the actual executor of the operations and are therefore the source to all reasons for 

the need for internal return processes in any working process of theirs. The personnel 

are considered the organization’s most important resource (Kasenga & Hurtig, 2014) 

and therefore considered worth the extra costs for education and practice. With the 

right education it is possible to reduce risk of performing anything incorrect (Seong 

et al. 2013) and assuring that everyone knows how to execute their work in the right 

way will likely prevent any mistakes or accidents. By ensuring the work quality it is 

less likely that any mistakes will occur that may affect the production and the 

produced material. This, in turn, can reduce the event of any mistakes causing the 

need for any form of internal returns. Even though education is seen as the 

foundation in the category of Personnel, practice is also placed here. Repeated 

practice is considered the key to good education (Seong et al. 2013) and allowing the 

personnel to unlimited practice is very important in the implementation of IPREP. 

Practicing will guarantee full knowledge of the routines (Seong et al. 2013) and 

prepare the personnel for any unknown situation and prevent any need for internal 

returns.   

 

Routines, which is the third fundamental category in IPREP, gives an opportunity to 

create a shared understanding of a certain process and achieve stability (Eriksson, 

2015: Österman & Fundin, 2014). It is seen as the way to control and manage the 

operations and the personnel executing them. The routines represent the standardized 

way to minimize risks for mistakes. Any mistakes, depending on where they happen, 

may have the consequence of creating a need for an internal return process. In IPREP 

the routines are seen as a possibility to control that the work executed is done in the 

same, correct way at every time. Routines are a way to reach high efficiency in 

manufacturing (Lund & Magnusson, 2012) which will lead to less waste in the 

organization. Less waste includes internal return processes, which are considered 

entirely non-value adding. The effect of reducing the likeliness of any mistakes and 

the reduction of waste will have a direct influence on any internal return process 

originating from this.       
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Environment refers to the internal organizational environment. More thoroughly the 

environmental foundation is based on Kasenga and Hurtig’s (2014) description of 

staff welfare such as job satisfaction, job happiness, salary and promotion. By using 

IPREP, and taking the environmental aspects into consideration, an organization is 

more likely to increase staff motivation which has a direct connection to the work 

performance (Kasenga & Hurtig, 2014). Developing good team collaboration and 

team communication is in IPREP seen as highly important as the personnel is 

thought of as a coherent work force that together accomplish tasks and reach the 

common general goals. The need for an internal return process could easily arise 

from mistakes in production and it is therefore important to lower the risk for 

mistakes. It is assumed that motivated personnel are more conscious and aware of 

their actions and their consequences. A review the internal organizational 

environment makes it possible to identify any flaws that can lower the motivation of 

the personnel. Ensuring a good environment is important and by making a close 

research of the current environmental situation in the organization it is possible to 

identify if it exists any insufficiencies.  

 

Planning plays an important role in the IPREP. This fundamental category is 

directed to the tactical and strategic parts of an organization. If the internal return 

process originates from insufficiency in the material and production planning that 

creates an excess of material, the planning must be included in the elimination work. 

Planning is seen as the main control over the production processes and therefore has 

great potential of making big differences with small effort. The main goal in IPREP 

is to get the material and production planning synchronized in order to make sure 

that the material flow is as efficient as possible and no excess material is left after 

production. Kitting station is seen as important to consider as it has the potential of 

entirely eliminating the occurrence of excess material in the production. Reducing 

excess material has the potential of eliminating the need for an internal return 

process. However, every organization has different conditions making a kitting 

station more or less suitable. Even though, kitting is pointed out as an important 

factor to consider in the category of planning.    
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5.3 Summary of research question 3 

 

How can a framework for elimination of an internal return process within an 

industrial company be constructed? 

 

This chapter aims to answer the third research question of the study. The chapter is 

based on the result of the two previous chapters, which means it is built on root 

causes to the internal return process at Thule and the presented suggestions for 

eliminating the internal return process.  

 

Based on the data that was found a framework for internal return process elimination 

has been constructed and it is presented below in figure 19. The framework, named 

IPREP, is based on the five fundamental categories: Integration, Personnel, Routines, 

Environment and Planning.  

 

 

Figure 19. IPREP, framework for elimination of an internal return process (own  

illustration).  

The five fundamental categories together constitute the most important over-look a 

company must have when using this framework for eliminating an internal return 

process. The foundation is constructed with the ulterior motive of taking every part 

of the organization into consideration.   
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6 Ending chapter 
The ending chapter begins with a short presentation of the conclusions of the study’s 

three research questions. The conclusions are followed by reflections and critique of 

the study and the chapter ends with a suggestion to further research. 

  

6.1 Conclusions of the study 

The purpose of this study has been to suggest solutions of how the internal return 

process can be eliminated at the studied company Thule, and also to present a 

framework that manufacturing companies can use to eliminate internal return 

processes.  

 

The purpose of the study has been obtained by answering three research questions. 

The first research questions aimed to find the root causes of the internal return 

process at Thule. The second research question, based on the first research question, 

presents suggestions of how the root causes can be eliminated in order to be able to 

eliminate the internal return process. The first two questions act as a foundation for 

the third question which presents a framework of how to eliminate an internal return 

process within a manufacturing company.  

 

6.1.1 Research question 1 

 

What are the root causes that create an internal return process at Thule Sweden AB 

in Hillerstorp? 

 

The root causes to the internal return process at Thule were found by first identifying 

the general causes to it by a process map. The three general causes found were: 

1. Wrong material delivered to production 

2. Incorrect stock balance 

3. Leftover material after production 

 

To identify the root causes for the three general causes, of the internal return process, 

a fishbone diagram was used. The diagram is presented in figure 20, followed by a 

list of the seven root causes identified. 
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Figure 20.  Illustration of fishbone diagram with identified root causes (own illustration). 

 

Root causes identified:  

1. Not able to scan the barcode on the pallets 

2. Pallet put at wrong production line 

3. Incorrect previous internal return 

4. Lack of stock counting at internal return 

5. Insufficiency in the material- and production planning 

6. Suppliers not able to produce in batch size 

7. No kitting station 

 

6.1.2 Research question 2 

 

How can the internal return process be eliminated? 

 

Research question 2 was based on the seven root causes to the internal return process 

which belonged to three general causes found in research question 1. A table of 
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suggestions of how to eliminate the root causes was presented and can be seen in 

table 19.  

Root cause Key aspect Suggestions for Thule 

Not able to scan Standardized routines Clear instructions for the personnel of what actions to 

take and when.                                                          

 

In order to eliminate the manually mistakes done when a 

system error occurs Thule should have a standardized 

routine to follow.  

Pallet put at wrong 

production line 

Standardized routines Create standardized routines to decrease human errors 

while delivering pallets to production.  

 Job satisfaction Research the job satisfaction of the personnel to ensure 

high motivation.  

 Safe environment Research how safe the personnel feel in order to create 

better motivation.  

Incorrect previous 

internal return 

Standardized routines Create rules of regularity to help educate the personnel 

and create knowledge.  

 Team collaboration Use team collaboration to learn the standardized routine.  

 Team communication Use team communication to learn the standardized 

routine.  

 Practice & education Let everyone in the team practice to be able to perform 

the routine comfortably.  

 Safe environment Ensure safe environment in order to ensure that errors 

are admitted.  

Lack of stock counting 

at internal return 

Standardized routines Standardized routines to create pronounced counting 

routines at in-delivery and after production.                                                                                                                         

Eliminate visual estimation.  

 Education Create education opportunities for a complete 

understanding of the stock counting routines. 

 Team collaboration Highlight team collaboration to get a greater 

understanding of new procedures. 

 Team communication Highlight team communication to get a greater 

understanding of new procedures. 

Incorrect previous 

internal return 

Standardized routines Create rules of regularity to help educate the personnel 

and create knowledge.  

 Team collaboration Use team collaboration to learn the standardized routine.  

 Team communication Use team communication to learn the standardized 

routine.  

 Practice Let everyone in the team practice to be able to perform 

the routine comfortably.  

 Safe environment Ensure safe environment in order to ensure that errors 

are admitted.  

 Education  

Supplier not able to 

produce in batch size 

Set requirements Put up own requirements to achieve a more even 

production. 

 Coordination between 

buyer and supplier 

Coordinate customer demand with supplier's batch sizes 

and calculate an estimated average order quantity.  

 Shared objectives Shared objectives between Thule and their suppliers to 

solve problems and share ideas.  

Insufficiency in 

material- and production 

planning 

Supplier integration Share detailed and frequent information of inventory 

levels and inventory forecasts to match supply and 

demand better.   Share forecasts with the suppliers.   

 Customer integration Collaborative planning and forecasting to get closer to 

the actual customer demand. 

No kitting station Kitting station Consider kitting station while taking costs and estimated 

benefits into account.  

Table 19. Summary of suggestions of how to eliminate the internal return process.  
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6.1.3 Research question 3 

 

How can a framework for elimination of an internal return process within a 

manufacturing company be constructed? 

 

A framework of how to eliminate an internal return process within a manufacturing 

company was constructed using the result of the first and second research question.  

 

The found root causes and the suggestions of how to eliminate acted as a basis to the 

framework and were categorized and formed into the framework IPREP. The 

framework aims to highlight the important factors to consider when trying to 

eliminate or reduce an internal return process between production and warehouse. 

The framework is presented in figure 21. 

 

 

Figure 21. IPREP, framework for elimination of an internal return process (own 

illustration). 

 

6.2 Reflections and critique of the study 
A case study is according to Bryman and Bell (2013) in the risk of being very 

subjective. A case study also creates difficulties when applying it to other companies 

since businesses often differ. During the study the researchers have aimed to see the 

reality as it is and keep subjective thought and individual qualities a side. Other 

critique of the study is that it is partially consisting of semi-structured interview. A 

negative aspect of semi-structured interviews is presented by Bryman and Bell 
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(2013) who mention that they are difficult to replicate since different attendant 

questions can be asked to the interviewees. The study is also partially consisting of in 

person interviews which according to Bryman and Bell (2013) include a risk of 

interviewees feeling pressured to answer in a certain way or the researchers angling 

the questions, leading to an incorrect answer.  

 

The cost aspect of the suggestions for elimination of the internal return process are 

not included in the study which may have created more concrete recommendations 

and a better foundation for both the studied company and for companies using the 

study and the included framework.  

 

6.3 Contribution of the study 
The study has had both practical and theoretical contributions. The practical 

contribution has majorly consisted of valuable knowledge of the internal return 

process for the studied company. Since the study identifies the root causes of the 

internal return process the company has a good starting point to what needs to be 

changed in order to eliminate the process. Identifying root causes also give the 

company possibility to have a long term and sustainable reduction or elimination of 

the process since an elimination of a root cause eliminate the consequences and do 

not act as a quick solution. The study also gives suggestions for what the studied 

company should do to eliminate the root causes and these suggestions can be used as 

groundwork and guidelines for future improvements.  

 

The framework made, IPREP, is the theoretical contribution of the study. The 

framework can be used by manufacturing companies that have an internal return 

process between production and the warehouse and companies. The manufacturing 

companies’ production should be based on specific batch sizes with no stock for 

finished products. Companies with these characteristics can use the framework and 

thoroughly review the company by taking every part of the organization into 

consideration and eliminate any internal return process.  

 

In a broader sense the study also contributes regarding social aspects. Using 

resources in an efficient and sustainable way is important in both a competitive point 

of view and in a social and environmental point of view. By identifying root causes 
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to a completely wasteful process, as an internal return process, unnecessary use of 

resources can be reduced which leads to a more sustainable society. The elimination 

of an internal return process has a direct impact of the transport distance and 

therefore decreases the environmental impact. The elimination of an internal return 

process also reduces costs and the use of personnel which give the ability for 

companies to develop. The reduction of work tasks and stressful job situations also 

contribute to a more sustainable and healthy work environment which leads to 

healthier personnel.  

 

6.4 Further research  

Suggestion for further research is to study the dynamic between material planning 

and production planning on a deeper level. Most likely more manufacturing 

companies do handle the difficulties of having the material being initiated by 

forecasting and consumption history while the production is initiated by customer 

demand which would make an interesting incidence angle of a study.  

 

A second suggestion for further research is to make a study regarding how the 

motivation of employees and job satisfaction influence how well processes are 

executed, as this fact were brought up as root causes to faults in routines at the 

studied company.   

 

6.5 Ethical considerations of the study 

All persons involved and contributing with information to the study are informed 

about the aim and purpose of the study, and they are willingly involved in the 

process. The persons involved are allowed to be anonymous and their contribution is 

handled with confidentiality in accordance with the principle of anonymity. The 

empirical findings are only used in this research and the authors of the research has 

during the study aimed to give the involved persons all information needed to feel 

secure and be well informed about the research process. 
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Appendices 
 

Appendix A  
Telephone interview with Logistic Manager 2017-01-23 

To collect complementary information about Thule Group and Thule AB in 

Hillerstorp and to understand the Logistic Manager’s perspective of the problem 

with the internal return flow.  

 

Background questions about Thule Group and Thule AB in Hillerstorp. 

1. What does Thule do in Hillerstorp? What role does Thule AB in Hillerstorp to 

Thule Group?  

2. What articles are produced in Hillerstorp?  

3. Who is your prime customer?  

4. Which products stand for the most of your sales?  

5. What external factors have affected Thule’s development through the past years?  

6. What are the greatest changes that have happened through the past years? How 

have they affected the business at Thule in Hillerstorp? 

7. Do you work with Lean, in any forms, today?  

 

Questions regarding the internal return flow. 

8. How do you, as a logistic manager, experience the problem with the internal 

return flow?  

9. What factor has made the problem more substantial? 

 

 

Appendix B 
Interview with personnel 2017-01-24 

To answer research question 1. 

 

Introducing questions 

1. What is your name?  

2. What is your position at Thule?  

3. What are your assignments at Thule?  

 

Questions regarding the internal return flow 

4. How would you describe the process of the internal return flow?  

5. What problems with the internal return flow can you identify? 

6. How does the internal return flow affect you in your daily work?   

7. When is the problem most significant? 

8. How is the communication between you and the rest of the manufacturing 

personnel? 

 

Own thoughts about the internal return flow 

9. Why do you think the problem exists?  

10. Have you considered any way to solve the problem?  

11. How do you experience the new “square” for return material and pallets?  

12. Has “the square” made your work easier? If so, in what way?  
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Appendix C 
Interviews with operative personnel 2017-01-24 

To complete the introduction chapter.  

 

Depending on responsibility and task assignments in the company the personnel have 

identified different problems regarding the internal return flow at Thule. Some of the 

identified problems are shared opinions between the personnel. The problems 

identified by the interviewees are summarized in the following table.  

 

Appendix D 
Interview with planner 2017-03-14 

To answer research question one.  

 

1. What goals do you have at your department?  

2. What method is used to plan the material? How does it work? 

3. What do you require from the material planning system? 

4. Is the material planning for production based or forecasts or customer orders?  

5. Is the material planning for the stock based on customer orders or stock level? 

6. How do you take the forecasts into consideration in the work?  

7. What do you consider to be the cause for the existence of the internal return 

process?  

Appendix E 
Interview with purchasing manager 2017-03-14 

To answer research question one.  

 

1. What goals do you have at your department?  

2. What do you demand from you suppliers? 

3. What lead time do you from order to delivery from supplier?  

4. What is the framework of the contracts written with you suppliers?  

5. How prepared is the material delivered for the production at Thule? 

6. What do you consider to be the cause for the existence of the internal return 

process?  

Appendix F 
Mail interview with team leader of warehouse 2017-03-28 

To answer research question one.  

 

1. How often is it impossible to scan the barcode on the pallets?  

2. How often are pallets transported to the wrong production line?  

Appendix G 
Mail interview with purchasing manager 2017-03-29 

To answer research question two. 

 

1. What is the agreed on order quantity of the specific products?  

2. How much of the products are produced in Hillerstorp and how much is bought 

from suppliers?  
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Appendix H 
Mail interview with planner 2017-03-29 

To answer research question two.  

 

1. How much, quantity, do the customer order of the different products? (yearly 

average) 

2. How often and how big quantities are the products produced? (volume and 

frequency).  

3. What promised lead time for delivery do you give the customer? 

4. How long is the lead time for producing the different products? 

5. How long does it take to get the components from the supplier?  

6. Are the products dependent or independent to other components that are 

produced?  

7. To what extent are the products produced in Hillerstorp, and how much is 

bought directly from the supplier?  

8. How much of the products are produced in Hillerstorp and how much is bought 

from suppliers?  

9. How many variants exist of the products? How many are standard products and 

how many are customer specific?  

10. How many finished products do each component included? 

11. Data of Thule’s order history 

12. Times ordered from supplier 

 

Appendix I 
Mail interview with production planner 2017-04-11 

To answer research question two. 

 

1. What goals do you have at your department?  

2. What method is used to plan the material? How does it work? 

3. What do you require from the material planning system? 

4. Is the material planning for production based or forecasts or customer orders?  

5. Is the material planning based on customer orders or stock level? 

6. How do you take the forecasts into consideration in the work?  

7. How does the production planning work?  

8. Are the products dependent or independent to other components that are 

produced?  

9. What promised lead time for delivery do you give the customer? 

10. How long is the lead time for producing the different products? 

11. How long does it take to get the components from the supplier?  

12. How often and how big quantities are the products produced? (volume and 

frequency).  

13. How much of the products are produced in Hillerstorp and how much is bought 

from suppliers?  

14. How many variants exist of the products? How many are standard products and 

how many are customer specific?  

 

Mail interview with production planner 2017-05-12 

To answer research question two. 

 

1. What parameters are used when forecasting the sales of products?  

2. Where does Thule keep the safety stock?  
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Appendix J 
Mail interview with Logistic manager 2017-05-09 

To answer research question two. 

 

1. How often and in how big quantities do Thule order the chosen components to 

production from the warehouse?  

2. How often and in how big quantities are the components produces?  

 

 

 

 

Appendix K  
Analyzing quantitative data 

 

K:1 The warehouse data  

 

2016 Total locations Occupied Percent occupied 

January X X 84% 

February X X 84% 

March X X 83% 

April X X 82% 

May X X 88% 

June X X 86% 

July X X 85% 

August X X 85% 

September X X 81% 

October X X 81% 

November X X 79% 

December X X 80% 

Mean average X X 83% 

 

The received data presenting the total locations and the occupied locations in the 

warehouse at the end of every month of 2016. The percentage of occupied locations 

was calculated together with the mean average of the occupied locations and the 

mean percentage occupied locations. 
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K:2 Pallets internally returned 

 

2016 
Pallets 

ordered 

Pallets internally 

returned 

Percentage of 

pallets returned 

January X X 19,48% 

February X X 16,00% 

March X X 18,29% 

April X X 19,23% 

May X X 16,37% 

June X X 16,56% 

July X X 21,47% 

August X X 23,00% 

September X X 20,06% 

October X X 21,28% 

November X X 16,37% 

December X X 20,13% 

Mean Average X X 19% 

 

The data in the table above presents the number of pallets ordered from the 

warehouse to production and the number of internally returned pallets from 

production to the warehouse each month of year 2016. The percentage of pallets 

returned was calculated together with the mean average of the ordered pallets, 

returned pallets and the percentage of pallets returned. As it does not exist any data 

of the number of pallets internally returned in January and February 2016 the mean 

average was chosen as a substitute.   
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K:3 Data of components, Thule’s orders from supplier 

 

Article Number YOQ MOQ AOQ 
Number of orders 

2016 

508-0001-11 (m) X 16 500 17 735 18 

7522867004 (pcs) X 200 1 206 65 

8525402002 (pcs) X 300 6 006 44 

7522867002 (pcs) X 200 1 285 61 

 

The table above show the gathered data of the components that were chosen for a 

deeper analysis. The components chosen were the most frequent internally returned 

components in 2016 from the old packaging line. The data shows the quantity that 

Thule ordered from supplier in 2016, YOQ, and the minimum order quantity, MOQ, 

set in the contract. The number of orders refers to the times the components were 

ordered by Thule from supplier in 2016. The average order quantity, AOQ, was 

calculated by deviating the YOQ with the numbers of orders.   

 

 

K:4 Data of components, order placed by the production to the warehouse  

 

Article Number YOQ AOQ 
Number of orders 

2016 

Average number 

orders/month 

508-0001-11 (m) X 11108 56 5 

7522867004 (pcs) X 543 189 16 

8525402002 (pcs) X 1620 181 15 

7522867002 (pcs) X 492 256 21 

    
57 

 

The table above presents data over the quantities and frequency of the productions 

order of the chosen component in 2016. The demand from the production is assumed 

to represent the demand from the customer, as Thule uses a pull system in their 

production planning. The average number of order per month, which is 57, was 

calculated by dividing the Number of orders 2016 with 12.  
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K:5 Comparison between the ordered quantity 

 

Article Number Production AOQ Thule AOQ Difference 

508-0001-11 (m) 11108 17735 1,6 

7522867004 (pcs) 543 1206 2,2 

8525402002 (pcs) 1620 6006 3,7 

7522867002 (pcs) 492 1285 2,6 

   2,5 

 

In the table above the AOQ put by the production from the warehouse has been 

compared with the AOQ by Thule to supplier. Mean average difference have been 

calculated and the results showed that Thule’s AOQ to supplier is 2,5 times larger 

than the production AOQ.  

 

 

K:6 Data transportation time from warehouse to the production line  

 

Lap number Time 

1 00:53 

2 01:07 

3 00:54 

4 01:07 

5 01:09 

 
01:02 

 

In order to understand how much time it takes to transport a pallet from the 

warehouse to the production line five laps were timed. The laps were driven on a 

truck by the warehouse worker and the time of the laps are presented in the table 

above. The laps are one-way. The mean average time for transporting the pallet is 

presented at the bottom of the table and ended up to 1 minute and 2 seconds.  

 

 


