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Abstract 
 

Authors  Jonathan Kölemo (890303) and Simon Jensen (870212) 

 

Supervisor Veronica Svensson Ülgen 

 

Examiner     Helena Forslund   

  

Title  Goodbye to Inbound and Outbound waste - A case study at IKEA’s Distribution 

 Centre, Älmhult  

 

Background The DC in Älmhult is working in two administrative teams; Inbound and 

Outbound. The relationship between and inside the Inbound and Outbound 

teams are complex and unclear. This increases the risk for bad and unnecessary 

work. The teams’ are handling tasks regarding planning and scheduling for 

unloading and loading shipments. The complexity at the DC in Älmhult also 

makes it difficult for managers to control and understand the whole flow within 

the two teams. The problem is based on complicated and unsynchronized tasks, 

poor utilization of IT systems and lack of integration and standardization within 

the teams work. 

 

Purpose The purpose with the thesis is to identify wastes within the teams’ work, and 

thereby provide suggestions for improvements.  

Method  A positivist approach has been used as a scientific perspective throughout the 

study. The scientific approach is deductive and the research strategy is 

qualitative. From the theoretical and empirical material an analysis has been 

designed that eventually lead to a conclusion. 

 

Results  The study shows that both the Inbound and Outbound teams’ processes consist 

of a number of wastes. By using One-piece-flow, Standardization, Capacity and 

FIFO theories, the wastes can be reduced or completely eliminated.  

 



 

 

 

   
 

Conclusions The most critical wastes have been chosen and by combining the four 

improvement theories, reductions of unnecessary activities can be made. By 

implementing the suggested improvements, the number of unnecessary activities 

can be reduced, and the total process and lead times will decrease. By doing this, 

the Flow planners can focus on more important activities and the same amount 

of staff can handle increased throughput of goods.    
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1. Introduction  

 

In the first chapter the company IKEA is presented and an introduction to the thesis is given. 

Background, problem discussion, research question and purpose is explained and discussed.  

  

1.1. Company description 

 

IKEA is one of the leading furniture companies in the world, with 127 000 employees in 41 

countries
1
. The company is a well-known brand with 332 stores in 40 countries. IKEA was 

founded, 1943, by Ingvar Kamprad in a small town named Älmhult in Sweden. The name 

IKEA was made by combining the initials of his name with the name of the village 

(Elmtaryd) and the farm (Agunaryd) were he was raised. In the beginning IKEA sold pens, 

wallets, frames, watches to reduced prices. The business developed and started to focus more 

on furnishing products, and 1958 the first IKEA store opened in Sweden. Since then, IKEA 

have been established in many countries like; Norway, Denmark, Germany, Australia, 

Canada, USA, China, Japan, Russia and many more.
2
  

The organizational structure of IKEA is illustrated in figure 1.1. INGKA Holding B.V. is a 

parent company for the IKEA Group. Stichting INGKA Foundation is in turn the owner of 

INGKA Holding B.V. The reason to the structure is that Ingvar Kamprad wanted to secure the 

company’s independence and its ability to work in a long time perspective. That is why he 

established the structure in 1982. The Stichting INGKA Foundation is responsible for 

reinvesting in the IKEA Group to secure a future growth and to donate money for charity to 

Stichting IKEA Foundation. The IKEA Group is working in different areas; Range strategy & 

product development, Supply, Retail and Production.
3
 In this thesis the continued focus will 

be on the Supply area.  

 

                                                 
1
 http://www.ikea.com/ms/en_GB/about_ikea/facts_and_figures/facts_figures.html 

2
 http://www.ikea.com/ms/en_GB/about_ikea/the_ikea_way/history/index.html 

3
 http://www.ikea.com/ms/sv_SE/about_ikea/pdf/Welcome_inside_2010_final.pdf 
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Figure 1.1. Illustration of the organizational structure at IKEA 

 

The idea behind the IKEA model is to offer low price furnishing products with high quality, 

high functionality and good design. The goal is to offer products that are affordable to as 

many as possible. The business idea is clearly described in IKEA´s vision; “to create a better 

everyday life for the many people”. IKEA also offers a wide range of products: everything 

from plants, toys and furniture to complete kitchens. They also offer products in many 

different designs and styles.
4
   

1.2. Background  

 

To be able to meet customers’ demands, it is sometimes necessary to maintain stock. When 

the customers are spread across the market and the production is offshore, it is more or less a 

requirement to use a Distribution Centre (DC). By using a distribution centre, the number of 

shipments can be reduced. This is achieved by letting the DC receive products from all the 

suppliers and then consolidate the products to the customers (Jonsson & Mattson 2005; 

Jonsson, 2008).  

The IKEA Group has about 31 DCs in 16 countries. The DCs are responsible for distribution 

and supply to all the IKEA stores. In Europe the distribution centers are divided into two 

regions, South and North. Within the North region, DCs from Poland, Russia, Sweden and 

UK are included. In Sweden there are two DCs, one in Älmhult and one in Torsvik; both of 

which are responsible for supplying the Nordic stores. The storing capacity in Älmhult is 

about 180 000 m
3
.
 
During the previous year, the total flow of goods was 2 000 000 m

3
. The 

                                                 
4 http://www.ikea.com/ms/en_GB/about_ikea/the_ikea_way/our_business_idea/index.html 

http://www.ikea.com/ms/en_GB/about_ikea/the_ikea_way/our_business_idea/index.html
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organizational structure at the DC in Älmhult is illustrated in figure 1.2. The DC manager is 

in charge of the DC, and an operational support manager is connected to the DC manager. 

The operational support manager is responsible for several functions such as the Inbound, 

Outbound and Gatehouse teams (Ikeainside, 2012).  

 

Figure 1.2. Illustration of the organizational structure of the DC in Älmhult. Developed with inspiration from 

Ikeainside (2012). 

 

According to the Process Developer, (Mattias Johannesson, M.J, 2012) the DC works in three 

different administrative teams; Inbound, Outbound and Gatehouse, which is illustrated in 

figure 1.3. The Inbound team handles tasks regarding planning and scheduling of unloading 

trucks, railway wagons and containers. Another task for the Inbound team is to steer the goods 

to different warehouses within the DC. The Outbound team’s tasks include planning and 

scheduling shipments to the stores. They also decide which size of load carrier that should be 

used to optimize the fill rate and thereby minimize the transportation costs. The Gatehouse is 

a support function for the Inbound and Outbound teams. They receive the drivers and direct 

them to the right gate, as well as control the internal fleet and give them assignments (Process 

Developer, M.J, 2012). In this thesis only two teams will be considered; Inbound and 

Outbound. No further focus will be given to the Gatehouse.  
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Figure 1.3. Illustration of the flow at the DC in Älmhult 

 

All the teams work with a wide range of tasks, which makes operations inside the team 

complicated and not transparent even inside the team. Another difficulty for the DC is that 

they are part of a push-system, which means that they cannot influence what or how much 

goods the DC receives; this is decided by other parts of the IKEA group, based on sales 

forecasts. According to the Operational Support Manager (Artem Baranov, A.B, 2012) the 

management at the DC wants to start working with Lean. Lean is mainly a production theory 

where companies identify and eliminate waste to constantly create greater efficiency 

(Alsterman et al., 2009). However, according to Salah et al., (2010) and Keyte and Locher 

(2008), Lean is not just a production theory; instead, the authors argue that it can be used in 

other areas such as service sectors and administrative support processes. According to Lean, 

everything that is not creating value for the end customer should be seen as waste and be 

eliminated (Bergman & Klefsjö, 2007). One goal for the DC in Älmhult is to handle increased 

throughput of goods, with the same amount of administrative staff. To be able to meet that 

goal, the teams need to work more efficiently (Process Developer, M.J, 2012). By introducing 

Lean into the teams, the management believes that unnecessary work could be eliminated and 

higher efficiency could be reached (Operational Support Manager, A.B, 2012).  
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1.3. Problem discussion  

 

IKEA’s vision is to offer high quality products at low prices. As mentioned in the company 

description this leads to great challenges for the company. To be able to offer the low prices 

all parts within the supply chain must contribute to the common vision. 

The DC in Älmhult is a small player within the IKEA group. Their contribution to the group 

is to supply the stores with the right products, on time and in the right quality. The 

relationship between and inside the Inbound and Outbound teams are complex and unclear. 

This increases the risk for inefficiency and waste. The teams handle tasks regarding planning 

and scheduling for unloading and loading shipments. The complexity at the DC in Älmhult 

also makes it difficult for managers to control and understand the whole flow within the two 

teams. The problem is based on complicated and unsynchronized tasks, poor utilization of IT 

systems and lack of integration and standardization within the teams work (Operational 

Support Manager, A.B, 2012; Process Developer, M.J, 2012). In order to address these 

problems and create improvements, Lean offers an opportunity to start with. Within Lean 

many improvement methods can be found. One of them is Value stream mapping (VSM), 

which is a tool for redesigning a current system. One phase in the VSM method is to draw a 

visual illustration of the company’s material and information processes, from customer to 

supplier (Rother & Shook, 2003). This phase is called Current state map, and the purpose is 

to identify wastes and thereby create improvements (Lasa, et al., 2008). 

According to Hines, et al., (1998), wastes are defined as; overproduction, waiting, 

transportation, inappropriate processing, defects, unnecessary inventory and unnecessary 

motions. According to Process Developer M.J, (2012), some of the aforementioned wastes 

probably exist within the teams, which make it difficult to gain higher efficiency. For 

instance, Process Developer M.J, (2012) mentioned that the workload for the Inbound and 

Outbound teams varies during a work day. A consequence of the variations is that co-workers 

are forced to wait when the workload is low (Process Developer, M.J, 2012). Larsson (2008) 

argues that this is one kind of waste that needs to be eliminated to make companies more 

efficient. Larsson (2008) also argues that it is necessary to increase the efficiency to be able to 

perform more with less. This is, according to the Operational Support Manager A.B, (2012), 

one of the biggest challenges for the DC in the future. The goal is to handle increased 
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throughput of goods measured in cubic meters with the same amount of administrative staff, 

and as Larsson (2008) points out, this cannot be done without higher efficiency.   

Lean stresses the importance of continuous improvements. By eliminating waste such as 

double work, waiting time, unnecessary transportations and motions, improvements can be 

made (Cudney & Elrod, 2011). Lean also argues that companies should be more standardized. 

When they are working in a standardized way, it facilitates the identification of deficiencies 

(Alsterman et al., 2009). The lack of standardisation and continuous improvements in the 

teams at the DC in Älmhult lead to difficulties regarding structuring the work. These obstacles 

make it more difficult to identify waste and thereby achieve higher efficiency (Operational 

Support Manager, A.B, 2012).  

1.4. Research questions 

 

The thesis will be based on the following research question: 

How can the planning and scheduling work at the DC in Älmhult be improved, with the intent 

to handle increased throughput of goods, while maintaining staff on the teams? 

To be able to answer the research question, the following sub-queries must be answered:     

1. What does the Current state map look like at the Inbound and Outbound teams? 

2. Which wastes can be identified by the Current state map?       

3. What improvements can be suggested to reduce the identified wastes?  

1.5. Purpose   

 

The purpose of the thesis is to identify wastes within the teams’ work, and thereby provide 

suggestions for improvements.  
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1.6. Disposition  

 

The disposition of the thesis is illustrated in figure 1.4.  

  

 

Figure 1.4. Illustration of the thesis disposition  
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2. Methodology 

 

In this chapter the authors have argued for the decisions that have been made regarding 

scientific perspective, scientific approach, research strategy, research design, data collection 

and the scientific credibility. The chapter is the foundation for the continuous thesis and 

describes how the work has been conducted.  

 

2.1. Scientific perspective 

 

In this sub-chapter positivism and hermeneutics have been described and discussed. The 

authors have also argued for the decisions which have been made within this perspective.  

2.1.1. Positivism and Hermeneutic  

 

According to Bryman and Bell (2005) there are two main science perspectives; positivism and 

hermeneutics. The perspectives have some distinct characteristics which differentiate them 

from each other. 

The positivistic perspective advocates the use of traditional science. In this perspective the 

science should generate hypotheses which should be tested against the reality and thereby be 

accepted or rejected (Bryman & Bell, 2011). The scientist must be free from subjective views 

and only consider objective facts (Saunders et al., 2007). In the positivistic perspective 

numbers are used to a greater extent than words. The consequence of this perspective is that 

anyone should be able to execute the research with the same result (Bryman & Bell, 2005).  

Unlike the positivistic perspective, the hermeneutic perspective is focused more on words 

than numbers. The core meaning of the hermeneutic perspective is to understand how human 

beings perceive different situations (Patel & Davidsson, 2011). As a result, the scientist can 

never be totally objective in the research. The researcher will always be affected by his or her 

personal experiences and values (Bryman & Bell, 2005).  
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2.1.2. Choice of Scientific perspective 

As the study focuses on describing and analyzing a case, a positivistic perspective was 

chosen. The focus has not been to understand a context or to construe peoples’ actions as the 

hermeneutic perspective stresses. The authors have been present at the field and mainly used 

traditional qualitative methods, such as unstructured interviews and observations for the 

collection of data. This makes it difficult to stay totally objective, and therefore totally true, to 

the positivistic approach. The authors are aware of these risks, but due to the nature of the 

study, the qualitative methods are necessary. 

2.2. Scientific approach 

 

In this sub-chapter deduction, induction, and abduction have been described and discussed. 

The authors have also argued for the decisions which have been made within this approach.  

2.2.1.  Deductive inductive and abduction 

 

The scientific approach should explain the strategies for the collection of data that the study 

should be based on. There are two main approaches to collecting data; deductive and 

inductive.  

The most common way to conduct research is with the deductive approach (Bryman & Bell, 

2005). In this approach the researcher tests theory against the reality. It means that the 

scientist first studies an area (theory) that should be investigated, and then starts to collect 

data to process. In the deductive approach theory is the basis and hypotheses are created 

which then are accepted or rejected (Saunders et al., 2007). A criticism of the approach is that 

the researchers tend to only collect data which the authors think is appropriate. This might 

lead to a poor and limited study (Bryman & Bell, 2005). 

In contrast to the deductive approach, the inductive approach should generate theory; 

therefore the scientist bases the study on empirical observations and makes conclusions from 

the investigation (Bryman & Bell, 2005; Saunders et al., 2007). 

There is also a third approach; abduction, which lies between the inductive and deductive 

approaches. The scientist oscillates between the theoretical and the empirical. According to 

Patel and Davidsson (2011), this approach is mostly used when the research focuses on a 
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single case. They mean that the researcher starts with an inductive approach and then shifts 

over to be more deductive (Patel & Davidsson, 2011). 

2.2.2. Choice of Scientific approach 

 

The study is based on a deductive approach. The reason for choosing this scientific approach 

is that theory has been studied and then tested against the reality at IKEA. Since there are 

plenty of theories within the field of Lean, the authors considered it appropriate to use a 

deductive approach. As no theories have been generated, the inductive approach was not 

deemed to be valid. Nor has the abduction approach been chosen because the authors have not 

been oscillating between theory and empiricism.  

2.3. Research Strategy  

 

There are two types of research strategies; qualitative and quantitative. The strategies differ 

mostly because of the use of words and numbers. In the qualitative strategy the main focus is 

on the use of words; while in the quantitative approach the focus is on numbers. When 

deciding which strategy to use, the researcher must consider what to investigate and how to 

investigate it. Based on these two factors, the scientist can choose the most valid and reliable 

research strategy. (Bryman & Bell, 2005) In the following sub-chapter the two research 

strategies are described further, and one strategy is selected for the thesis.  

2.3.1. Quantitative method  

 

In the quantitative method data is collected, transformed to figures and used for statistical 

analysis. This type of method is more structured than the qualitative, since the qualitative 

study is, traditionally, based on observation and interviews (Saunders et al., 2007). A central 

term in the quantitative method is measurements. Bryman and Bell (2005) argues that 

measurement makes it possible to find differences between objects. By using measurement, 

these differences can be found and the scientist can perform statistical analysis. In addition to 

measurement, the scientist also focuses on causality, generalization, and replication. In the 

quantitative method, the researcher traditionally has a positivistic approach (Bryman & Bell, 

2005).   
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2.3.2.  Qualitative method 

 

The qualitative method traditionally uses an inductive scientific approach, which means that 

theory is generated. During the research phase, the researcher tries to understand a certain 

social context. This means that the scientist cannot be totally objective in the survey, which 

never would be accepted in a quantitative study. In the qualitative survey semi-structured 

interviews, unstructured interviews and unstructured observations are the most common ways 

to collect data. This makes the work more flexible and allows the researcher to ask follow-up 

questions when necessary, which would not be an option in a quantitative survey (Bryman & 

Bell, 2005).  

2.3.3. Choice of research strategy  

 

The authors have chosen to use a qualitative strategy. The main reason is that the study is 

based on words rather than numbers, and the authors have collected data with traditional 

qualitative methods. When using a qualitative method, higher flexibility can be achieved then 

with a quantitative method. Since the research is a case study and the authors have been 

present at the company, (which has consequently allowed for spontaneous questions and 

follow-up questions when necessary) the qualitative collection method was believed more 

useful. The authors have also observed the daily work in order to analyze and describe the 

case. A measurement, which is a traditional component in the quantitative method, has been 

used to ensure the respondents answer. The ambition has been to illustrate and evaluate the 

teams’ work at the DC in Älmhult, in order to give suggestions for improvements.    

2.4. Research design 

 

There are a number of different research designs. In the following sub-chapter one of them is 

described and an argumentation of the choice is presented.  

2.4.1. Case study  

 

A case study is an in-depth survey of one or more cases, and is often used when the author 

wants to understand a certain context (Saunders et al., 2007). The case can be an organization, 

a person or a certain problem. Many researchers use the qualitative method when making a 
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case study. The main reason is the flexibility with interviews and observations, which the 

quantitative method cannot offer (Bryman & Bell, 2011). According to Saunders et al., (2007) 

a case study is a real life investigation with multiple empirical sources. The authors also argue 

that a case study has substantial ability to give answers to the questions why, how and what.   

2.4.2. Choice of research design 

 

The authors have used a case study design since a certain area has been investigated at IKEA. 

In this case, at the DC in Älmhult, the problems are; lack of planning, scheduling, structuring 

and controlling the Inbound and Outbound teams' work (Operational Support Manager, 2012). 

As mentioned, many researchers use a qualitative method when conducting a case study, as 

the design offers more flexibility in the collection of data. This is also why the authors have 

decided to use this design.  

2.5. Data collection  

 

In the following sub-chapter, different data collection methods are described. The methods 

are primary and secondary data, followed by three interview methods. Finally, the authors 

discuss the chosen data collection methods.  

2.5.1. Primary and Secondary data  

 

There are two types of data; primary and secondary. Primary data is collected by way of 

interviews, measurements and surveys collected by the researcher himself. Secondary data, 

however, has previously been collected for other purposes. The available material is often of 

high quality and the secondary data makes it possible to do longitudinal studies (Saunders et 

al., 2007). The benefits of secondary data are many. The researcher, for instance, does not 

need to allocate as many resources to the data collection. The risk of researcher bias and/or 

error is less as well. The down side of this type of data collection is that the material could be 

complex, and therefore take time to understand. The researcher also has no opportunity to 

influence or control the quality of the material (Bryman & Bell, 2011). 

As mentioned above, the use of secondary data is less apt to lead to researcher bias and/or 

error than is the use of primary data. This advantage applies to several types of documents 

such as; letters, diaries, journals and virtual documents. Bryman and Bell (2005) write about 
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four different criteria for determining the quality of these documents; authenticity, credibility, 

representativeness and meaningfulness. Authenticity refers to whether the material is 

authentic and the origin is known. Credibility measures errors in the document. 

Representativeness determines if the material is typical for the category it belongs to, and 

meaningfulness describes if the material is easy or difficult to understand (Bryman & Bell, 

2005).  

Organizations produce different types of documents that can be public or only available to 

employees. Public documents include annual reports, press releases and public relations 

materials. Non-public documents include newsletters, organizational charts and employment 

manuals. For researchers, it may be difficult to get access to non-public documents, which 

may lead to a study based only on public data (Bryman & Bell, 2005).  

2.5.2. Interviews 

 

When primary data is collected, the most common way is through interviews. Traditionally, 

interviews are used in qualitative studies, but can also be used in quantitative studies. There 

are three types of interviews; structured, semi-structured and unstructured. Structured 

interviews are common in both quantitative and qualitative studies. Researchers often use 

structured interviews to make the process simpler for the questioner both during the interview 

and when the material is coded (Bryman & Bell, 2005). A structured interview is based on a 

fixed query plan, where the respondent has limited opportunity to develop their own answers.  

The researcher should be careful not to deviate from the query plan in order to reduce the risk 

of influencing the respondent (Saunders et al., 2007).  

In semi-structured interviews, the questioner has a number of specific topics to be discussed. 

The respondent has a greater chance to respond freely compared to structured interviews. In 

structured interviews, it is important that the interview questions are in a predetermined order; 

while this is not the case in semi structured interviews (Bryman and Bell, 2005).  

In unstructured interviews, the researcher has few or no themes; instead the questions are 

formed after the respondent’s answers. In some cases it may be that the questioner only asks 

one question and then the respondent answers with their own thoughts and opinions. The 

researcher then asks follow-up questions to get developed answers (Bryman & Bell, 2005).   
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2.5.3. Sample  

 

Sampling types include probability and non-probability sampling. In probability sampling, 

Bryman and Bell, (2005) mention random, systematic and cluster, all of which are 

characterized by their reliability in drawing conclusions about the population being studied. It 

is therefore possible to extrapolate the results from the sample to the entire population. The 

size of the sample is influenced by several factors and considerations which could be hard to 

determine. Bryman and Bell (2005) therefore argue that the researcher must consider time, 

money and the precision of the study, when determining the size of the sample (Bryman & 

Bell, 2011). 

Within non-probability sampling, there are several methods such as; convenience and 

snowball sampling. Convenience sampling means that the researcher uses materials that are 

currently available. Snowball sampling is a method where a researcher makes contact with a 

small group of respondents. The researcher then uses the respondent’s network to make 

contact with additional persons (Bryman & Bell, 2011).  

2.5.4. Choice of data collection   

 

In this study primary data, such as interviews and observation, has mainly been used. The 

authors have been present at the DC in Älmhult during the weeks 2, 7, 8, 10, 12 and 16 to 

observe the daily work, with the purpose of describing and analysing a case. A benefit of 

collecting most of the data is that the authors have control over the material and its quality. A 

disadvantage is that it has taken a lot of time to conduct all the interviews, measurements and 

observations. If it had been possible to use more secondary data less time could have been 

used.  However, since the authors have collected the most of the data on their own, there is a 

risk that the material might be affect by the authors’ values and experiences. The authors are 

aware of the risk of decreased dependability.  

When the authors developed the Current state map, it was necessary to map how the teams 

conducted their work. To do this, the authors chose to use unstructured interviews and 

observations, since these collection methods offer a higher flexibility than other methods. By 

asking questions and observing continuously during the work within the teams, a sound 

understanding could be achieved. First, the authors investigated the Outbound team, since the 

VSM method emphasizes that the researchers should start their work from the processes 



 

 

 

18 
 

closest to the customers and then go backwards. By being present, observing and conducting 

interviews the authors developed an understanding of the work. This made it possible for the 

authors to identify product families, customer/supplier relationships and main processes 

within the team. After creating the first understanding, the next step was to create a more 

detailed picture of the processes, using observations and interviews. During the interviews, 

the authors also measured the process and lead times to increase the reliability of the 

respondents’ answers. In this way the authors have been able to control and strengthen the 

answers. The measurement was conducted per unit, which makes it possible to multiply the 

lead and process time for one unit with the total volume, and thereby scale the measurements 

to any volume. This will be further explained in the empirical chapter.  

After mapping the first team, making a Current state map, the authors moved on to the 

Inbound team using the same technique. The interviews have been unstructured and in most 

cases been conducted while the staff have been working. During the unstructured interviews 

the authors have taken notes and sometimes made recordings. By following the work, the 

authors have been able to visualize the work steps and thereby illuminate and eliminate 

wastes.   

The study's sample is based on convenience and snowball sampling. The convenience 

sampling has been used since the authors have been present at IKEA's DC in Älmhult and 

conducted interviews with available employees. The interviewees used in the study, which is 

illustrated in table 2.1, have been selected based on their competences. Some of the 

respondents have referred us further to other respondents, when their knowledge was not 

enough, i.e. snowball sample. 
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Respondents  Title Period of interviews  

Artem Baranov  Operational support manager  2012-01-11 – 2012-03-22 

Mattias Johannesson  Process developer  2012-01-11 – 2012-04-19 

Björn Johansson  Flow Planner  2012-02-16 – 2012-03-22 

Christina Gustafsson  Flow Planner  2012-02-17 - 2012-03-08 

Jeanette Johansson  Flow Planner  2012-03-05 – 2012-03-08 

Magnus Nilsson  Flow Planner  2012-03-08 

Susanne Edmundsson  Flow Planner 2012-03-22 

Antti Jochmus-Stöcke Super User  2012-03-22 

 

Table 2.1. Illustration of the interview respondents and their work titles 

2.6. Scientific credibility  

 

In this sub-chapter different scientific credibility are described. The dimensions which are 

explained are; validity and reliability. At the end of the section a discussion regarding the 

scientific credibility is conducted. 

2.6.1. Validity  

 

Bryman and Bell (2005) argue that validity is one of the most important criteria within 

research. Validity is determined by whether the conclusions the researchers present are 

sustainable or not. Theoretical validity is often discussed and refers to if the researcher 

actually measures what he or she intended to measure. If the researcher studies process 

improvements the study should lead to a credible result of this (Bryman & Bell, 2005). 
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Internal and external validity are two other concepts that are common when validity is 

discussed. Internal validity refers to if the result is reliable or not while external validity 

determines if it is possible to generalize the result of the study to other contexts (Yin, 2009).  

In qualitative research the concepts credibility and transferability are used instead of validity. 

Credibility means that the researcher must ensure that the study is made according to the 

existing criteria. Transferability corresponds to external validity, that is, if the researcher can 

generalize the result derived in the study to other groups (Bryman & Bell, 2011).  

Respondent validation means that the study’s internal validity can be proven. This is 

conducted by the researcher, who communicates the findings to those who have been 

involved. The respondents are thereby given the opportunity to approve or criticize the 

material in the report. If the respondents approve the material, the study’s reliability will be 

strengthened (Bryman & Bell, 2011).   

2.6.2. Reliability  

 

Reliability is basically about if the dimensions and measurements made in the study are 

reliable. If the study is redone, would the researcher come up with the same results as before, 

or has the study been affected by any random events. Reliability is usually more common in a 

quantitative study, as the researcher is more interested in whether a measure is stable or not. If 

the measurement is stable, it means that the result should not vary, regardless of when the 

study is done. When a qualitative study is conducted, the researcher generally uses the term 

dependability rather than reliability. The concept refers to if the result of the study is 

dependable or not. In order to achieve dependability in the study, it is important to document 

the collection of data during the study. It is also important that the researcher account for all 

of the elements in the study in order to achieve higher credibility and with the same result 

(Bryman & Bell, 2011).  

2.6.3. Discussion of scientific credibility  

 

To be able to secure the credibility the authors have communicated and discussed the findings 

with the involved staff at IKEA. By doing this, they have been able to correct 

misunderstandings and give feedback to ensure high credibility. The external validity will 

probably not be as strong as the internal validity because the thesis is a case study. The 
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authors have investigated a specific case, which makes it difficult to generalize the results to 

other contexts. During the study the authors have documented the sources which have been 

used. This will facilitate for other researchers to understand how the study has been conducted 

and thereby strengthen its credibility. Since the authors mainly have used qualitative 

collections methods, it might lead to difficulties for other researchers to repeat the study. Also 

the difficulties regarding entering IKEA and getting access to the information can lead to 

problems for other researchers.   

2.7. Methodology summary  

 

Table 2.2 summarizes the selected methods. 

 

Table 2.2. Illustration of methodology choices 
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2.8.  Concept dictionary 

 

In the concept dictionary, expressions used by the IKEA employees are explained.  

 

Astro  - The DC's operating system 

Access file   -  Is a system where information of the load carrier is 

  held  

Clean houses -  Load as much goods from one house in one load 

  carrier  

CNS - Integrated system between the transport department 

and the Inbound and Outbound teams  

DC  -  Distribution Centre 

EW  - External warehouse goods  

External transporter - Transport companies that do not belong to the IKEA 

 group 

GTS -  Global Terminal System, which shows the goods 

 recommended area    

House - The DC consists of different houses  

Inbound  - A team that work with planning and steering 

   incoming goods  

IoS  - IKEA of Sweden 

Load area  -  Where all the goods to one store are collected before 

   it is loaded into a load carrier 

Loading leader  -  Leads the operative work at the loading area  

MHA   - Material Handling Area is an area where the goods 

   are stored  

Operation  - Is the physical work at the DC, for instance; loading, 

   unloading and transportations of goods 

Outbound  -  A team that work with planning and steering 

   outgoing goods 

Reception number - Is a unique number for each shipment  
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RWL  -  Railway wagon list  

Satellite  - Goods that are placed in the store 

Self-serve  - Goods that the customer picks up by themselves in 

   store warehouse 

Silo  - Automatic storage without manual involvements  

Support files -  Excel file, RWL and Access file   

Transit   - Fast moving cross-docking goods. The goods are 

   already ordered by a store when it arrives to the DC 

Transport department - Department responsible for booking transports and 

   have contact with external transporters 

YM  - Yard Management, is an internal system where both 

   the Inbound and Outbound teams write information 

   about the shipments  
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3. What does the Current state map look like at the Inbound and 

Outbound teams?  

 

To answer sub-query 1, theory and empirical about Value stream mapping are described. 

Within VSM concepts as; Product family and Current state map are presented. The chapter 

ends with an analysis where the Current state maps, of the Outbound and Inbound teams' 

work, are illustrated. 

 

In figure 3.1, the disposition is illustrated and chapter three is highlighted.  

 

 

Figure 3.1. Illustration of the thesis disposition 
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In figure 3.2, a guide for readers is presented. Readers who want a deep understanding of the 

presented theories, empirics and the analysis read chapter 3.1.-3.3. Readers who want a brief 

overview with less theoretical and empirical details can directly read chapter 3.3 where the 

Current state maps are presented.   

 

 

Figure 3.2. Illustration of the chapters reading guide 

3.1.  Theory 1  

 

In the following sub-chapter theories regarding Value stream map, Product family and 

Current state map are presented.  

3.1.1.  Value stream mapping  

 

Value steam mapping (VSM) is according to Vinodh et al., (2010) an important tool within 

Lean. The tool is a process of planning and implementing Lean into companies' work by 

capturing and analyzing data. Lean is not a method to be completed; instead, it is a philosophy 

of continuous improvements and includes a number of methods and tools that should 

eliminate waste, and create value for customers (Barber & Tietje, 2008; Singh et al., 2010). 

Everything that is not creating value for customers should been seen as waste and be 

eliminated. As a result, it is important to identify activities inside the company and work 

towards continuous improvements (Singh et al., 2010). According to Keyte and Locher (2008) 

it does not matter what kind of products or services a company produces, Lean methods can 

always be useful. All the Lean methods that have traditionally been used for production 

processes can also be used in other, non-producing, sectors such as administration, services 

and sales (Keyte & Locher, 2008; Larsson, 2008). Lean's main focus is on; continuous 

improvements and reduction of waste. According to Singh et al., (2010) waste can be found at 

Deep 

Chapter 3.1. 

Chapter 3.2. 
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Overview 

- 

- 
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any time, at any place and in different forms and does not contribute to value for the end 

customer (Singh et al., 2010). Also, Barber and Tietje (2008) define waste as processes which 

do not create value for customers nor generate value for suppliers (Barber & Tietje, 2008). 

The VSM is on a micro level and can treat both material and information flows. The tool 

generates a clear picture of a company's processes (Vinodh et al., 2010; Singh et al., 2010). 

Hines et al., (1998) maintain that VSM is a method to identify wastes in companies and find 

ways to eliminate them. Barber and Tietje (2008) argue that VSM is one of the most powerful 

Lean tools and define it as “measuring, evaluating, and integrating activities in the value 

stream to achieve competitive advantages”.    

VSM should visualize a process, illuminate problems and show how to make the processes 

more Lean. This is the main task for VSM, no matter if the processes are on a production 

floor or in an office. The VSM should also clearly describe the activities within a process to 

facilitate for the board to communicate future strategies (Keyte and Locher, 2008; Singh et al., 

2010). Larsson (2008) stresses some differences between production and administration. The 

flow within production is more structured, easier to see and follow. In contrast, the flow in an 

office consists of information exchange, both physical and electronic, between departments or 

within a department. This type of information is in general less structured than the 

information flow within a producing unit (Larsson, 2008).  

The VSM method is based on five phases; Product family, Current state map, Future state 

map, Define a work plan and Achieve the work plan (Lasa et al., 2008). Figure 3.3 describes 

the relations between the phases. The arrows from Current state map and Future state map go 

in both directions, since the two phases are interacting. While creating the Current state map, 

Rother and Shook (2003) argues that ideas for improvements will arise; thereby, the Future 

state map is under construction as well. In the same way, when starting to draw the Future 

state map, important information might be illuminated for the current situation (Rother & 

Shook, 2003).    
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Figure 3.3. Illustration of the relationships between the phases within VSM. Developed with inspiration from 

Rother and Shook (2003)  

 
 

3.1.1.1. Choosing product family 

 

The first phase within VSM is the selection of a product family. A product family is a process 

or many processes within a company (Keyte & Locker, 2008). The product family could for 

instance be specific items or services with similar processes. The team, who is responsible for 

developing and implementing the VSM, must decide which part of the company the VSM 

should be focusing on. The product family represents all the processes which the team tries to 

improve, and that is why some practical limitations might be necessary. By selecting a 

product family, the mapping process is facilitated (Rother & Shook, 2003). To identify the 

product family, a service matrix can be developed. If the service for instance is how to handle 

incoming orders, (see figure 3.4), the different orders might have different administrative 

requirements. The purpose of the matrix is to differentiate the items and see which similarities 

there might be. In the figure below, item A and B have similar process steps and item C and D 

have similar process steps and should therefore be in the same family (Keyte & Locker, 

2008). It is only necessary to create this kind of matrix when the product mix is complicated 

(Rother & Shook, 2003). 
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Figure 3.4. Illustration of a product family matrix. Developed with inspiration from Keyte and Locher (2008) 

 

3.1.1.2.  Current state map 

 

A Current state map should, as the name indicates, give a picture of the current situation. The 

map should visualize processes and show how different parts of a company are linked 

together. It is also important to decide what measurements should be used, in order to make 

the processes more efficient. The map is the foundation and base for the future work with the 

VSM, and it is therefore its accuracy is important. The Current state map consists of five steps 

(Keyte & Locker, 2008).  

3.1.1.2.1. Step one – create an overview of the processes 

 

The first step, when developing a Current state map, is to identify customer and supplier. 

What does the customers demand and when is value created? When analyzing the companies’ 

processes it is important to have a customer perspective to be able to improve the business 

(Keyte & Locker, 2008). To do this it is necessary to be present at the company and see the 

flow. Rother and Shook (2003) stress the importance of seeing the processes first, and then 

starting to collect information about the processes in more detail. They also argue that the 

investigation of the flow should be backward, from the end station upstream to where the flow 

started (Rother & Shook, 2003). 

3.1.1.2.2. Step two – decide main processes and select metrics  

 

The second step, according to Keyte and Locher (2008), is to decide which the main processes 

and activities are. A process or an activity can for instance be to receive an order. The 

attention should not be on the persons or the departments that execute an activity; instead, the 

focus should be on the activity itself (Keyte & Locker, 2008). To map the processes, process 
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boxes are used and beneath the process boxes data is compiled, which is shown in figure 3.5 

(Rother & Shook, 2003).  

 

Figure 3.5. Illustration of a process box and a data box. Developed with inspiration from Ruther and Shook 

(2003)  

 

The data could be metrics like; process time, lead time, down time, demand rate, credibility, 

stock, used information technology and available time. Not all metrics should be used, the 

team must prioritize among the metrics and decide which metrics to use. However, Keyte and 

Locker (2008) emphasize the importance of at least using process time and lead time in the 

VSM (Keyte & Locker, 2008). The importance of measurements has, according to 

Franceschini et al., (2007), increased to achieve improvements in businesses.  

Metrics 

Process time is the actual time consumed to process a certain activity. If the activity is 

interrupted, the process time stops and continues when the activity is restarted. If there are 

variations within the process times, it is important to describe the cause of these fluctuations 

(Keyte & Locker, 2008).  

Lead time is defined as the time from a process starts until the activity is completed. If the 

activity is interrupted before it is completed the lead time will be longer, for instance, if a 

person has to ask for help or wait for information, this means the lead time in general is longer 

than the process time. If the lead time is much longer than the process time, it is important to 

describe why and if it is possible to reduce the lead time (Keyte & Locker, 2008). Ballard et 

al., (2003) argues that a reduced lead time contributes to increasing the value for the 

customers and to decrease the waste since unnecessary activities are eliminated. Short lead 

time makes companies stronger and less vulnerable to external influences (Ballard et al., 

2003). 
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Used information technology refers to the software tools used to process information in each 

process box. Keyte and Locher (2008) argue that this is not a metric, but it is important to 

include it in the Current state map. By illustrating what software is used, lack of IT integration 

may be illuminated.  

Number of people shows how many fulltime employees are needed to perform a task. By 

using this metric together with process time, the number of employees can be matched against 

the demand rate to see if the capacity is at a good level. For example, if a process takes 10 

minutes to complete and the demand rate is 50/day, then the needed capacity is 500 minutes 

for the process (Keyte and Locher, 2008).         

3.1.1.2.3. Step three – create a deep understanding of the processes 

 

When the main processes and metrics have been identified, the third step is to go through the 

organization and create an understanding for how the work is conducted (Keyte & Locker, 

2008). This step is one of the most important, to be able to make an accurate Current state 

map. It is vital for the researcher to develop a deep understanding for each of the process 

steps. To do this, the researcher must be free to ask any questions and have access to observe 

the work without limitations (Keyte & Locker, 2008). Also Chowdary and George (2012) 

argue that managers must create a sound understanding to be able to develop better and more 

efficient processes in the future (Chowdary & George, 2012).   

3.1.1.2.4. Step four – prioritize  

 

The forth step concerns prioritize decisions within the work. In most cases, the operative 

work flow at the floor is more structured and formal than in an office. Staff working with 

administrative tasks does not tend to work in the same sequence every time (Keyte & Locher, 

2008). Instead, the work execution varies between different employees and situations. Some 

might structure their work after when it should be ready and others after the order volume 

(Mital, 2010). This type of information is, according to Keyte and Locker (2008), essential to 

better understand and improve the flow.  
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3.1.1.2.5. Step five – calculate the measurements and draw the CSM  

 

The fifth and last step when creating a Current state map is to; calculate the measurements. 

By this time, the researcher should have a clear picture of the organization and its processes 

and should be able to create the map, which is illustrated in figure 3.6. The collected data 

should be calculated and then illustrated in the map in a clear way. Not too many metrics 

should be used, since it can be confusing. When creating the CSM different icons can be used, 

some of them are illustrated in appendix 1 (Keyte & Locher, 2008).  

 

Figure 3.6. Illustration of a Current state map. Developed with inspiration from Singh et., al (2010)  
 

3.1.2. Analysis model 1  

 

Figure 3.7 describes how the research question (RQ) is divided into sub-queries (SQ). It also 

shows what type of empirical data has been collected. The data consists of choosing a Product 

family and creating a Current state map of the Outbound and Inbound teams' work to describe 

and visualize the processes. When collecting the empirical data, sub-query 1 is answered in 

Analysis 1.  

To answer sub-query 2, theories about waste are displayed in Theory 2. The wastes are; 

overproduction, defects, waiting, transportation, inappropriate processing, unnecessary 

inventory and motion. By combining this theory with the empirical data, an analysis could be 

held about the identified wastes.  
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To reduce the identified wastes, four improvement tools are described in Theory 3; One-

piece-flow, Standardization, Capacity and FIFO. By combining these theories with the 

empirical data, a discussion could be held about how waste can be reduced at the DC.  

 

 

Figure 3.7. Illustration of the thesis analysis model 
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3.2.  Empirical   

 

In the following sub-chapter, empirics regarding Value stream map, Product family and 

Current state map are presented. Within the CSM, subjects as customer and supplier 

relationship, customer value and the main processes within the Outbound and Inbound teams 

are described.          

3.2.1. VSM at IKEA  

 

There are five phases when conducting a VSM; Product family, Current state map, Future 

state map, Define a work plan and Achieve the work plan. The DC in Älmhult is not actively 

working with the Lean philosophy. However, the DC strives to become more Lean thinking, 

to be able to eliminate wastes and create value for their customers (Operation Support 

Manager, A.B, 2012). In the following sup-chapters, the two first phases within the VSM will 

be described.  

3.2.1.1.  Choosing a product family 

 

The focus for this VSM is the two teams; Inbound and Outbound at the DC in Älmhult. When 

the goods receive to the DC in Älmhult, it arrives in three different types of load carriers; 

Trucks, Railway wagons or Containers. Depending on which kind of load carrier the goods 

receive in, the Inbound team will use different processes when planning and scheduling the 

goods. For the Inbound team, the product families are therefore divided after type of load 

carrier, see figure 3.8. This means, that the same type of physical goods can be divided into 

different product families. The planning and scheduling staff do not concern which type of 

goods they are steering, planning and controlling, they only concern which load carrier that 

has been used (Process Developer M.J, 2012). 
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Figure 3.8. Illustration of a Product family matrix for the Inbound processes  

 

For the Outbound team, same processes are used no matter which load carrier that is used. 

Therefore no product family is defined for the Outbound process, which is illustrated in figure 

3.9 (Process Developer M.J, 2012). 

 

Figure 3.9. Illustration of a Product family matrix for the Outbound processes 

 

3.2.1.2. Current state map 

 

IKEA of Sweden (IoS) makes the forecasts of future demand, which is the foundation for the 

DC's work. They determine how much the supplier should deliver to each DC. However, it is 

external transporters who deliver the goods to the DC. From a DC perspective, it is therefore 

the transporters who are the suppliers (Flow Planner C.G, 2012).  

The stores in the Nordic countries are the DC's customers and everyone at the DC work to 

serve the stores in the best way. The DC's value adding activities are to deliver goods at the 

right time, in the right quantity and quality. The Outbound team is closer to the customers, 

and they structure their work based on where in Scandinavia the stores are located. The 

countries are organized in lists from 2-7, and each of the lists represents one or more 

countries. The lists are divided as follow; list 2 is the Danish stores, list 3 is the Norwegian 
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stores, list 4, 5 and half list 6 is the Swedish stores, half list 6 is the Finnish stores and list 7 is 

the Icelandic store (Flow Planner, B.J, 2012).  

The two most important measurements for the Outbound team are lead time and fill rate. The 

internal lead time is defined as the time from receiving an order until the goods has been 

dispatched. The fill rate goal is 60 % of each load carriers' total volume. These measurements 

are called Key Performance Indicators (KPI) goals and IKEA uses these goals to control and 

evaluate the work. The Inbound team does not have any similar goals (Process Developer 

M.J, 2012). 

Outbound  

The Outbound team’s processes consist of six steps; Order reception, Planning, List to 

transport, Yard Management planning (YM), Change ready times and Release orders. There 

are three different load carriers used to transport goods to the DC. Regardless of which load 

carrier that is used the same process steps and employees will handle the planning. In figure 

3.15 a Current state map of the Outbound team's work is illustrated. For the Outbound process 

the lead and process times are defined as, the time consumed for handling shipments for each 

store (Flow Planner B.J, 2012).   

Order reception  

The Outbound process starts when the stores place an order in their ordering system. The 

orders are transmitted, during the night, to the Distribution Centre’s operating system, Astro, 

which is illustrated in figure 3.10. At the DC there are five Planners and one Tuner. The 

planners are responsible for; planning the goods so it arrives in time to the stores, high fill 

rates and short lead times. The Tuner is responsible for; communication with the warehouse 

workers, solving problems that might occur and releasing orders to the right loading area 

(Flow Planner, B.J; C.G, 2012).  

When the planners receive the orders, they go through the list to get an overview. They also 

check the total volume in cubic meters for each store, which is illustrated in figure 3.10. The 

process time (P/T) for one person controlling the received orders is about 10-20 seconds per 

store and the lead time (L/T) is 10-25 seconds (Flow Planner, B.J, 2012). The accuracy of the 

order information is, according to Flow Planner C.G (2012), estimated to 95 %. An exception 

from this is stores under re-construction, which usually have more errors within their orders.  
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Figure 3.10. Illustration of the system Astro and the first overview, the planner are controlling the total volume 

per store 

 

Planning 

After receiving the orders from the stores, the planner must start to plan the shipments to the 

customers. Each planner is responsible for two lists, for instance list 2 and 3. First step in the 

planning phase is to choose one list and select one store in the list. After deciding store, the 

planner makes a rough estimation of how many load carriers that are needed, based on the 

volume (see figure 3.10) (Flow Planner C.G, 2012). They have different opportunities when 

deciding which load carrier to use, depending on national legislation, distance and distribution 

capabilities. In most countries they can chose between 40 m
3
, 80 m

3
, 90 m

3 
and 120 m

3 
as load 

carriers. An exception is to the Icelandic store where only containers can be used, 67 m
3
. 

Table 3.1 illustrates to which country each load carrier can be used. For instance, only the 80 

m
3 

and 90 m
3 

load carrier can be used in Denmark and Norway, which affects IKEA's fill rate 

KPI. This means that the net volume in reality is 60 % of the theoretical volume, also 

illustrated in table 3.1 (Flow Planner, B.J, 2012).  
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Table 3.1. Illustration of load carriers and fill rates 

 

After deciding which size of the load carrier to use and the number of load carriers, the 

planner must start to structure the goods and try to fit in as much goods as possible. When 

doing this, they have to consider other factors except from their own fill rate goals. For 

instance, some of the stores have made specific requirements regarding how the goods should 

be loaded. There are three types of goods; External Warehouse (EW), Satellite and Self-serve. 

When an end customer buys EW-goods, they only receive a paper which they have to deliver 

to an External Warehouse to receive the goods. The Satellite goods are placed in the stores 

and the Self-serve goods are placed at a self-serve furniture area, also in the stores (Flow 

Planner, B.J, 2012).  

Depending on the total volume per store, and the number of load carriers that are needed, the 

planner tries to plan the loading sequence between the DC buildings to create as "clean" 

houses as possible. For instance, if two load carriers are needed, the planner should plan as 

much goods as possible from House 2, in load carrier number one. At the same time, as much 

goods as possible should be from House 4, in load carrier two. In this way, more loadings are 

"clean" from one house to one load carrier. In figure 3.11 the DC houses are illustrated to 

show how they are located to each other. If the planners are successful, it will lead to less 

internal transportations between the DC's houses. As mentioned before, some stores have 

specific requirements of how the goods should be loaded. The requirements can lead to 

increased internal transportations between the houses if the planner cannot organize the 

loading sequence in good way (Flow Planner, B.J, 2012).  
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Figure 3.11. Illustration of the different DC buildings and its localizations 

 

The process time for planning one store's orders, is measured to 7-11 minutes, and the lead 

time can vary from 7-15 minutes per store. The variations depend on how the volumes are 

spread between the DC houses and how well the volumes fit into the load carriers (Flow 

Planner, B.J, 2012).  

List to transport  

When all stores are planned within one list, the planner sends the information to IKEA's 

transport department. The transport department has contact with and book external 

transporters who are responsible for shipping the goods to the right destination. They use the 

planners’ information to make accurate bookings. The planner sends the whole list with stores 

to the transport department in a batch, and the process time is 1-2 minutes and the lead time is 

1-3. When the information is transferred, the planner must wait for the transport department to 

send back their bookings; this waiting time is between 10 to 30 minutes (Flow Planner, B.J, 

2012).   

Yard Management planning  

When the transport department has made their bookings, they send back the information in the 

Yard Management system (YM). The planner has to add information in YM such as; name of 

the store, trip number and how much cubic each house is planned to load per load carrier. In 

cases where more than one house is involved, the planner has to write the same information 

for both houses in two different windows. Each load carrier needs the additional information, 

since the loading leaders require the information to be able to perform their work. The planner 
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must add the information manually which increases the process and lead times (Flow Planner 

C.G, 2012). The process time has been measured to 2-3 minutes per store and the lead time is 

between 2-5 minutes. The variation depends on the number of load carriers that is needed to 

one store, when the number of load carriers increases also the process and lead time will be 

longer. The authors have observed that the planners are busy during the mornings and they 

have plenty of work to do, however this decreases during the afternoon.  

Ready time 

When the planner has added the necessary information in the YM-system, a prioritization   

sequence can be created. The sequence shows in which order the goods should be picked from 

the different inventories; deep stacking, rack stacking and silos (a silo is an automatic system 

where goods are stored and picked without manual involvements). When creating the 

sequence, the planner must consider when the goods should be loaded. By giving each load 

carrier a ready time, the load carriers with the earliest loading time gets the highest 

prioritization. This is done at all houses to ensure that the goods are available in time (Flow 

Planner, J.J, 2012). The process time is measured to 0,5-1 minute per store and the lead time 

is 0,5-2 minutes (Flow Planner, J.J, 2012). When there are many load carriers with the same 

loading time, the planner still need to create different ready times to enable a smooth flow 

(Super User A.J-S, 2012).   

Release  

When the loading leaders (responsible for the physical loading of trucks) have got the 

information regarding the number of load carriers and the volumes, they can start to look for 

and chose a loading area that suites the volume. A loading area is where all the goods to one 

store are collected before it is loaded into a load carrier. If a too small area is chosen, not all 

the goods will fit on the area. The information of which loading area that should be used for 

each load carrier is written in an Excel document and in the YM system. The loading leader 

sends the Excel file to the tuner, who can start to release the goods to the selected loading 

areas (Flow Planner C.G, 2012). 

When releasing the goods the tuner starts with House 2, since this warehouse mainly consists 

of transit goods. Transit means that the goods are already ordered by a store when it arrives to 

the DC and this type of goods must be dispatched from the DC within 24 hours. To be able to 

keep these short lead times, the tuner has to release House 2's goods at the same day as it is 
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planned. However, the loading do not have to be executed at the same day. House 4's goods 

are in most cases released during the night or one day after it has been planned (Flow Planner 

C.G, 2012).  

Some stores have specific requirements of how goods should be loaded. For instance the EW-

goods first, then the Satellite and finally the Self-serve goods. In those cases, the loading 

leader must find one loading area per goods type. Each loading area is divided in two parts, 

one green and one blue. If the store requires three different sequences of how the goods 

should be loaded, at least three areas must be available which is illustrated in figure 3.12. This 

requirements cause difficulties for the planner and the loading leader. The main problem is 

that the loading leader must find two available docks next to each other. This process can take 

some time and the planner cannot release the goods before the area is selected. When the 

loading leaders have chosen an area, the planner has to release the goods three times which 

takes additional time. The process time for the release step is 1-2 minute per store and the 

lead time is 1-3 minutes (Flow Planner C.G, 2012). 

 

Figure 3.12. Illustration of the loading areas needed when stores have additional requirements. 
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Inbound  

In the following sub-chapter the Inbound team's process steps are described. As mentioned, 

there are three different load carriers used to transport goods to the DC. Depending on which 

type of load carrier is used, different process steps and employees will handle the planning. 

The load carriers are; Trucks, Railway wagons and Containers. The lead and process times 

are, in the Inbound process, defined as the time consumed to handle shipments per load 

carrier.  

Trucks  

The process steps for the truck planning consist of five steps; Delivery schedule, Planning, 

Update schedule, Yard Management planning and Monitoring trucks. In figure 3.16 an 

illustration of the Current state map of the Trucks is illustrated. 

Delivery schedule 

There is one planner at the DC that is in charge of truck planning. The first step, when the 

truck planner arrives in the morning, is to open the Delivery schedule system (DES system). 

This system is a global system, and the planner can overview all the planned trucks that will 

arrive the following day. The system shows which loading unit that is used, who the supplier 

is, the reception number, when the goods will arrive and the shipment ID. The IKEA transport 

department books the transport and adds information into the DES- system. They also have 

the operational communication with external transporters. The planner has to convert the 

Delivery Schedule file to an Excel file, to be able to add information about the content of the 

different trucks, since it is impossible to add information in the DES- system (Flow Planner, 

M.N, 2012).  

Before it is possible to start the planning process, the Excel file has to be adjusted. When 

adjusting the file, the planner has to change the cells' sizes, change size of the page, rotate 

page to landscape, adjust margins and add some information, everything is made manually. 

He also has to color all the reception numbers (cells) that consists of transit goods, to facilitate 

for the Outbound team’s work. In figure 3.13 the transit goods is marked with a T, and the 

reception number is marked with yellow. The Outbound team needs this information to create 

orders for the fast moving transit goods (Flow Planner, M.N, 2012).  
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Figure 3.13. Illustration of the colored reception number which consists of transit gods (T).  

The process time for the Delivery Scheduling process has been measured to 5-7 minutes, 

regardless of the number of trucks, and the lead time can vary between 5-10 minutes. The 

quality of the information is estimated to 90 %. There is a deadline of external transporters to 

book available unloading slots until 12.00 for unloading the day after. Because of this, the 

information can change from the morning to the afternoon, which causes the inaccurate 

information (Flow Planner, M.N, 2012). 

Plan and steer trucks for unlading   

Next process step is to plan where and when the trucks should be unloaded. The planner uses 

a Global Terminal System (GTS) to conduct this work. From the Excel file, a receipt number 

is manually written into the GTS to find the specific truck in the system, and the shipment 

number is manually written into the Access file to find the truck in this system, which is 

illustrated in figure 3.14. Depending on the turnover rate of the goods, the GTS shows 

different recommended areas where the goods should be stored. In the Access file, the planner 

can see how many stock weeks the item has, which also is illustrated in figure 3.14. Each 

Material Handling Area (MHA) has limitations regarding how many weeks an article is 

allowed to be stored. This is a strategy for the DC to ensure that the MHA and the silos are 

not overloaded. The limitations can vary from week to week depending on current stock level.  

Based on the stock weeks the planner decides where the articles should be stored. If an article 

arrives, with a too long stock time for the planned area, the planner must steer the article to 

another house and area. In the example in figure 3.14, the planner have changed from the 

recommended MHA; 41A2, to a new area; 41R8. When the planner has decided where to store 

the goods, he continues to work in the Excel file, where he writes the location (MHA) and the 

numbers of pallets. The change is registered in the system, but the operative staff does not 

always follow the planner's decision regarding MHA, which leads to wrong store location of 

goods. A consequence is that some MHA might be full and others empty (Flow Planner, M.N, 

2012).  
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This procedure is repeated for each truck that will arrive the following day. The process time, 

per truck, can vary between 1-5 minutes and the lead time between 1-7 minutes. The 

variations depend on how “easy” the truck is to plan and steer. If the truck consists of many 

articles that have to be steered from one house to another the process time and lead time will 

increase (Flow Planner, M.N, 2012).      

 

Figure 3.14. Illustration of different system used when planning trucks.  

 

 Update delivery schedule  

As mentioned earlier, external transporters have the opportunity to book unloading times until 

12.00. This affects the planner’s job, since he has to update the delivery schedule after the 

deadline to see if there have been any changes. The time for updating the DES system and 

control the data takes 2 minutes. If there have been changes, the planner must add or 

withdraw trucks from the list. For each truck that has been added, he has to perform the 

previous step and plan and steer the added trucks. This takes 1-5 minutes for each truck. The 

total process time is therefore 2-7 and the lead time is 2-9 per truck (Flow Planner, M.N, 

2012).   
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Plan in Yard Management 

The final step is to plan trucks in YM. The information the planner added into the Excel file, 

regarding number of pallets to each location (MHA), is now entered into the YM system, 

manually. The reception number is also added manually into the system. In cases where the 

truck should deliver to more than one house, the planner has to write the same information in 

two different screen windows in YM. Since each truck need this additional information, the 

lead and process time increases. The process is measured to 2-3 minutes and the lead time is 

between 2-4 minutes. Flow Planner M.N (2012) also explains that the manual adding of 

information increases the risk for errors, which might affect other departments (Flow Planner, 

M.N, 2012).     

Monitoring truck 

During the whole truck planning process, the planner has to monitor and control if any truck 

is late or have "wrong status". When a truck is late, the planner has to contact the transport 

department and find out why there is a delay. The transport department makes contact with 

the external transporter and then informs the planner about the situation. The planner then 

tries to find a new delivery time for the truck. If a truck have wrong status, for instance status 

0 (the truck is not dispatched in the system by the supplier) when it should be status 1 (the 

truck is dispatched in the system by the supplier), the truck cannot be unloaded at the DC. 

This means that the planner must make contact with the transport department to ask them to 

inform the supplier to update the status (Flow Planner, M.N, 2012).     

Railway wagon 

The railway wagon processes consists of four steps; Check in delivered wagons, Plan wagons, 

Plan in YM and Report empty wagons. It is only one planner who is responsible for planning 

and steering the wagons, and it is the same planner who is in charge of planning the trucks. In 

figure 3.17 an illustration of the Current state map of the Railway wagons is illustrated. 

Check in wagons  

The first step in the railway wagon process is to control which wagons Green Cargo has 

delivered during the night. Then the planner checks in the delivered wagons in the DC's 

internal system, YM. The first step also includes that the planner receives notifications, by fax 
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and e-mail, of the wagons that shall be delivered the next day (during the afternoon the 

planner receives an updated notification of the planned wagons for the following day). When 

receiving the information the planner gets an overview over the number of wagons. The 

process time for this step is measured to 2-3 minutes per wagon and the lead time is between 

2-4 minutes. The accuracy of the information in this step is according to Flow Planner M.N 

(2012) 70%. One problem is that the information can vary between the two notifications, 

which lead to additional work for the planner who has to change the already planned wagons  

(Flow Planner, M.N, 2012).  

Plan and steer wagons  

When the notification is received, the planner can start to plan the wagons. First, he selects the 

wagons from the notification list, to filter the wagons that will arrive the following day. This 

is done in a system called Railway Wagon List (RWL). The planner then starts to plan the next 

day's shipments by "opening" each wagon to see what goods it carries. In the RWL-system 

information is added about; number of pallets and to which house, 2 or 4, depending on the 

articles in the wagon. He has to decide one of the houses, since a wagon cannot be divided. 

This process is then repeated for each wagon (Flow Planner, M.N, 2012). 

When all the wagons have been planned, the planner prints the list and faxes it to Green 

Cargo. This is done so Green Cargo knows to which house the wagons should be delivered. 

The process time is 2-8 minutes per wagon and the lead time is between 2-10 minutes. The 

variations are based on the same factors as in the tuck planning phase. When a railway wagon 

needs more steering, it increases the lead and process time (Flow Planner, M.N, 2012).  

Plan in Yard Management   

When conducting the YM planning, the planner performs the work in a similar way as in the 

truck phase. The planner adds the same information as in the planning step; number of pallet 

and the pallets destination (MHA). He also adds the reception number into the system, which 

is a service for the operation to find the information in the GTS system. The planner then 

informs the DC's team leaders, about the next day's volume of wagons. This is done to 

facilitate the team leaders scheduling of staff. The process time has been measured to 1-2 

minutes per wagon and the lead time 1-3 minutes per wagon. (Flow Planner, M.N, 2012) 
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Report empty wagons  

The Railway Wagon List is transferred to an Excel file where the planner deletes information 

that is unnecessary for external transporters. After the adjustments, he mails the remaining 

data. He also Faxes a confirmation of the unloaded wagons to Green Cargo, so they can 

transport the empty wagon from the DC. The process time for this step is 5-7 minutes and the 

lead time is about 5-8 minutes. The process and lead time are independent of how many 

wagons the planner has to report, since the entire load carriers are in the same file (Flow 

Planner, M.N, 2012).  

Container  

The Container process consists of seven steps; Notification, Custom cleared, Change owner of 

container, Plan and steer Container, YM planning, Empty Container and Invoice. Two 

planners are responsible for planning and steering the containers. In figure 3.18 an illustration 

of the Current state map of the Container process is illustrated. 

Notification  

First step in the container process is to receive a notification, from the shipping company, of 

which containers will arrive to the harbor within a few days. This information is manually 

registered in the Access file. The planner also controls the received information to make sure 

the information is accurate. Since the shipping company also registers the information 

manually, it might be inaccurate information which has to be corrected by the planner. The 

process time is measured to 4-10 minutes per container and the lead time is 4-14 minutes. The 

variations depend on the quality of the information, which is estimated to 95 %. When the 

quality is low, the planner has to adjust the errors from the shipping company (Flow Planner 

S.E, 2012). 

Custom cleared 

After receiving the notification, the planner makes a search in the Access file to locate custom 

cleared containers. Only the custom cleared containers are available and can be loaded on a 

train to the DC. When choosing which containers to request, the planner sends this to the 

harbor. The harbor cannot always deliver the requested containers, since the containers are 

deep stacked, and therefore difficult to reach. When the containers are selected, the harbor 
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sends a delivery list to both the transport department and one to the planner. The transport 

department then books the train that will transport the containers to the DC. When this is 

done, the planner can register an arrival date for the receiving containers. The process time is 

measured to 2-4 minutes per containers and the lead time is 2-5 (Flow Planner S.E, 2012). 

Change owner of container  

When the containers are transported to the DC, they are owned by Green Cargo. When they 

are received by the DC, the ownership must change. This means that the planner must change 

the ownership, so that the containers belong to IKEA, this is done manually. If the planners do 

not change the ownership, the information within the system will be wrong and the container 

might be delivered to another destination (Flow Planner S.E, 2012).   

If a container is stocked more than 15 days, before it is unloaded at the DC and transferred 

back to the harbor, the shipping companies will take a fee. That is why the planner must 

register the last unloading day to be sure that the container will be unloaded in time. The 

process time is 1-3 minutes per container and the lead time is 1-4 minutes per container (Flow 

Planner S.E, 2012).   

Plan and steer Containers  

The fourth process step is to plan where the containers should be unloaded. Similar to the 

truck steering phase the GTS is used to conduct the work. All the planning is conducted in 

advance, in most cases several days before, since the planners want to create a buffer for both 

themselves and the operative workers. The buffer makes the planners and the operative staff 

less vulnerable to variations. The planned containers are then unloaded by the operative 

employees. They tend to unload containers to facilitate their own work. If there are many 

containers in the queue, they have greater opportunities to make their own choices (Flow 

Planner S.E, 2012).   

The planner manually registers a receipt number in the GTS, to "see" the content of the 

container. A shipment number is also written into an Access file to find the container and 

information of each article. As mentioned in the truck planning and steer phase, the turnover 

determines where the goods should be stored. Depending on the turnover the planner must 

steer the goods to different locations (MHA). When the planner has decided where the articles 

should be stored, she registers the information in the Access file which is then registered into 
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YM. When the operative staff does not follow the planner's MHA decision, the goods are 

stored at wrong location, which might lead to problems. The process time is measured to 1-10 

minutes and the lead time is 1-12 minutes. The variation depends on how much each article 

has to be steered. If the container consists of many articles that have to be steered from one 

house to another, the process time and lead time will increase (Flow Planner S.E, 2012).  

YM planning  

The information that previously was registered in the Access file is now added in YM. When 

a container consists of goods that will be unloaded at different houses, the planner has to add 

the information in YM twice. The process time is measured to 2-3 and the lead time is 2-4 

minutes per container. When the information must be added twice, the lead and process time 

increases (Flow Planner S.E, 2012).   

Empty Containers 

When a container has been unloaded, the planner has to register an empty consignment 

number so the transport department can book transportation back to the harbor. This is done 

in the CNS -system, which is an integrated system between the transport department and the 

Flow planners at the Inbound team. The process time is measured to 1-2 minutes and the lead 

time is 1-3 minutes per container (Flow Planner S.E, 2012). 

Invoice 

The final step is to control the invoices that have been received from the shipping company. If 

the invoice is accurate, it is attested. If the planner finds errors, she has to contact the shipping 

company to solve the disagreements. The process time is measured to 1-15 minutes and the 

lead time to 1-20 minutes. In those cases when the invoice is accurate the planner only has to 

attest it, and the process step is therefore short. When there is a disagreement it can take 

several minutes to solve the issue (Flow Planner S.E, 2012).  
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3.3. Analysis 1  

 

Lean is a philosophy that stresses the importance of waste elimination and continuous 

improvements (Singh et al., 2012). The DC in Älmhult are not working with the philosophy, 

however, they want to implement Lean to be able to do more with less (Operational Support 

Manager A.B, 2012). Larsson (2008) argue for the importance of waste elimination to become 

more efficient and competitive (Larsson, 2008). One improvement tool within Lean is VSM, 

which according to Barber and Tietje (2008) is one of the most powerful Lean tools. Vinodh 

et al., (2010) and Keyte and Locker (2008) argue that the method creates a clear picture of 

both material and information processes, which should illuminate waste and create 

improvements (Vinodh et al., 2010; Keyte & Locker, 2008).  

The first step when developing a VSM is, according to Keyte and Locker (2008), to decide 

what part of the company to investigate and to choose a product family (Keyte & Locker, 

2008). A product family is products or services with similar process steps (Rother & Shook, 

2003). When goods receive to the DC in Älmhult, the Inbound team are not affected of which 

type of goods they are planning. Instead, it is the type of load carrier that influences how the 

work should be conducted. That is why the product families for the Inbound team are 

structured by load carrier. For the Outbound team there are no product families, since there 

are no differences of the process steps when handling outgoing goods (Process Developer 

M.J, 2012).  

When the authors developed the CSM for the DC in Älmhult, the first step was to identify 

customer and supplier, followed by selecting main processes, create a deep understanding of 

the processes, understand the priority of work and finally the authors have drawn and 

calculated the measurements. The chosen measurements are; lead time, process time, used 

information technology and number of people. The lead and process time was chosen to create 

an understanding for the work and the time consumed for each process step. Keyte and 

Locker (2008) argue that these two measurements must be included in a CSM. The 

information technology is used to describe the systems at the DC. The measurement can show 

lack of IT-integration and if there is need of better systems. Number of people was also 

chosen to describe the current work and to give a picture of how the work is conducted. The 

measurement shows how many employees that is working with each process step. In the 

following sub-chapters four Current state maps are illustrated.  
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3.3.1.  Current state map Outbound  

 

In figure 3.15 the Outbound Current state map is illustrated. It shows that the stores place 

their orders to the DC. The DC receive the orders, plan the orders, send the list to the transport 

department, plan orders in YM, give each load carrier a ready time and the goods can be 

released. The CSM also shows how much time is consumed for each process step measured 

per store, which is summarized into total process time (P/T) and lead time (L/T).  

 

Figure 3.15. Illustration of the Outbound Current state map. 

 

3.3.2.  Current state map Inbound  

 

Since the Inbound team has three different types of Product families, a CSM is created for 

each of them. The Product families are structured by type of load carrier, which are; Truck, 

Railway wagon and Container.   

3.3.2.1.  Truck  

 

In figure 3.16 the truck Current state map is illustrated. It shows that external transporters 

send information regarding next day's shipment to the DC. The planner receives the delivery 

schedule, plan and steer the goods, update schedule and plan in YM. The CSM also shows 

how much time that is consumed for one truck at each process step. However, since the 

Delivery schedule's lead and process times do not vary with the amount of trucks (the process 
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time for this step is 5-7 minutes independent of how many trucks to plan), this measurement is 

not included in the total process and lead times per truck.  

 

Figure 3.16. Illustration of truck Current state map, within Inbound. 

 

3.3.2.2.  Railway wagon  

 

In figure 3.17 the railway wagon's Current state map is illustrated. It shows that external 

transporters send information regarding the next day's shipments to the DC. Then, the planner 

check in the load carriers, plan the wagons, plan in YM and finally report empty wagons. The 

CSM also shows how much time that is consumed for one wagon at each process step. Since 

the report empty wagon's lead and process time do not vary with the amount of wagons, these 

measurements are not included in the total process and lead times per wagon.  

 

Figure 3.17. Illustration of Railway wagons Current state map, within Inbound. 
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3.3.2.3.  Container  

 

In figure 3.18 the container Current state map is illustrated. It shows that external shipping 

companies send information regarding incoming containers, and the DC receives a 

notification. The planner locates and request custom cleared containers, changes the 

ownership of container, plan and steer the load carrier, plan in YM, reports empty containers 

and finally handles invoices. The CSM also shows how much time that is consumed for one 

container at each process step.  

 

Figure 3.18. Illustration of Container Current state map, within Inbound. 

  



 

 

 

53 
 

4.  Which wastes can be identified by the Current state map?   

 

To answer sub-query 2, theory about different wastes are presented. Then, an analysis of the 

Outbound team's wastes is held, followed by an analysis of the Inbound team's wastes. The 

analysis is based on the Current state maps which are illustrated in chapter 3.    

  

 

In figure 4.1, the disposition is illustrated and chapter four is highlighted.  

 

 
 

Figure 4.1. Illustration of the thesis disposition 
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In figure 4.2, a guide for readers is presented. Readers who want a deep understanding of the 

presented theory and the analysis read chapter 4.1 and 4.2. Readers who want a brief 

overview of the identified wastes, with less theoretical details, can directly read the analysis in 

chapter 4.2. 

 

 

Figure 4.2. Illustration of the chapters reading guide 

4.1. Theory 2  

 

In the following sup-chapter, waste theory is presented.  

4.1.1. Waste  

 

There are seven types of wastes; overproduction, defects, waiting, transportation, 

inappropriate processing, unnecessary inventory and unnecessary motions (Hines, et al., 

1998). Womack and Jones (2003) use a similar definition and describe waste such as; 

producing products no one demands, waiting for someone else to end their job, unnecessary 

transportations and movements, mistakes that have to be corrected later, to use process steps 

with no contribution and to produce goods which do not meet the customer requirements. 

They summarize waste as an activity that consumes recourses without adding value to the 

product or service. The authors also argue that there might be more types of waste than the 

mentioned above, but it might be difficult to identify them since the waste can be everywhere 

from single processes to organizational structures. A sound understanding for wastes must 

therefore be developed to be able to see and eliminate it (Womack & Jones, 2003). 

Many companies put a lot of effort to become more efficient by eliminating waste within the 

production, but miss wastes within the office. Keyte and Locker (2008) stress the importance 

of finding the source of waste and eliminate it as soon as possible. They use a similar 

Deep 

Chapter 4.1. 
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Overview 
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definition of waste as Womack and Jones (2003), but with another perspective. They mean 

that all the traditional wastes, which have been developed with a production perspective, also 

can be used in other contexts. In table 4.1, all wastes are described out of a service and office 

perspective (Keyte & Locker, 2008). 

 

Table 4.1. Illustration of wastes within administrative processes. Developed with inspiration from Keyte and 

Locker (2008) 

 

By identifying and eliminating waste, more and more can be done with less and less resources 

like; employees, time, money and space. The efforts will, according to Womack and Jones 

(2003), help the company to perform closer to what their customers actually require. The 

Lean philosophy, with waste reduction as a main focus, should not decrease the number of 

employees, instead the method creates new jobs in the struggle to become more efficient 

(Womack & Jones, 2003; Larson, 2008).  

In a value stream, both non value adding (NVA), value adding (VA) and necessary but non 

value adding (NNVA) activities can be found. The non-value adding activities are also called 

waste and should be eliminated as soon as possible. The necessary but non value adding 

activities is also waste, but at the time necessary for the process. According to Seth et al., 

(2007) this type of waste elimination requires huge investments and can therefore be difficult 

to eliminate at once. The value adding activities are the activities that actually create value for 
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the customers. To understand what the VA activities are, a customer perspective must be used 

when investigating the processes (Seth et al., 2007). By eliminating NNVA, Sandberg and 

Bildsten (2010) argue that, the value and the competitive advantage will increase for the 

companies. 

4.2. Analysis 2  

 

In the following sup-chapter, wastes from the Current state maps are identified and discussed. 

First, wastes from the Outbound process are identified. Then, wastes within the Inbound 

processes, which are divided by load carrier, are identified.  

4.2.1. Identified wastes Outbound  

 

The processes within the Outbound team's work are described and wastes are identified. Next, 

a summary of the wastes is illustrated in figure 4.3.  

Planning 

When the planner has received the orders he or she starts to plan the shipments to the stores. If 

more than one load carrier is necessary, the planner has to create as "clean" houses as 

possible. This process leads to additional work for the planner (Flow planner B.J, 2012). 

According to Hines et al., (1998) this kind of unnecessary and inappropriate processing is 

one kind of waste. According to Flow Planner B.J (2012) the process is necessary, since it 

facilitate for the internal fleet but does not create any value for the stores. If the planner fails 

with creating clean houses, it can lead to significantly increased transportations between the 

DC houses (Flow Planner B.J, 2012). The process is therefore a necessary but not value 

adding (NNVA) activity. Seth et al., (2007) argue that NNVA should be eliminated as soon as 

possible, however, it requires investments, and therefore can it be difficult to eliminate them.  

List to transport  

Since the planners are responsible for two lists each, they complete one list at the time and 

send it to the transport department. One list consists of a number of stores, which means that 

the transport department receives a batch of stores. The transport department then makes their 

bookings and the planner have to wait before next process can be started (Flow Planner B.J, 

2012). To send information before the next process step are ready to receive it, or before they 
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need the information, is overproduction which is one kind of waste. Also the waiting is 

defined as a type of waste (Hines et al., 1998). Since the transport department has to make the 

bookings, this process is NNVA for the stores. However, the waiting time is non-value adding 

(NVA) since it does not add value for the customers nor is necessary (Seth et al., 2007). 

 YM Planning 

After receiving the bookings, the planner has to manually add information in YM. When 

goods from two different houses should be loaded in one load carrier, the planner has to plan 

the carrier in YM twice (Flow Planner, C.G, 2012). To do things too precise without cause 

and to repeat processes is according to Keyte and Locker (2008) inappropriate processing. 

When adding information manually, the risk for errors increases as wrong data can be typed 

in. This type of errors is defined as defects, which is one kind of waste (Keyte & Locker, 

2008).  

Ready time 

The planner decides in which sequence the goods should be prioritized for all houses. The 

prioritization is mainly conducted for the silo at house 4. This process is not necessary to 

conduct for house 2, since they do not have a silo (Flow Planner, J.J 2012). The process is 

classified as an inappropriate process and unnecessary, since it is conducted too accurately 

and precise (Keyte & Locker, 2008). 

Release  

Some stores have specific requirements of how goods should be loaded. For instance, first 

EW-goods then Satellite goods and finally Self-service goods. In those cases, the loading 

leader has to find two loading areas with at least three available parts, see figure 3.12. The 

planner cannot release the goods before the loading leader have found the area, which cause a 

delay for the planner (Flow Planner, C.G, 2012). To wait for others to give information is a 

waste called waiting (Keyte & Locker, 2008). The specific requirements also lead to 

difficulties when releasing the goods. If the planner steer two different types of goods to the 

same area, the goods will collide and chaos might occur (Flow Planner C.G, 2012). To correct 

errors and defects are, according to Keyte and Locker (2008), a type of waste.  
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Figure 4.3 illustrates which wastes that have been identified. In the first column, the identified 

wastes are displayed and the second column illustrates in which process the wastes have been 

identified.   

 

Figure 4.3. Illustration of the identified wastes within the Outbound processes 

 

4.2.2.  Identified wastes Inbound 

 

The processes within the Inbound team's work are described and wastes are identified. The 

team is divided by load carrier, and wastes are identified in each one of them. Finally, a 

summary of the wastes are illustrated in figure 4.4. 

4.2.2.1.  Trucks  

 

Delivery schedule 

The planner updates the system to see how many trucks that will arrive the following day and 

convert the information into an excel file. The excel file is then manually adjusted and transit 

goods are colored (Flow Planner M.N, 2012). Since the adjustment does not contribute to any 

value for the stores, it is characterized as a NVA activity and is therefore an inappropriate 

process (Hines et al., 1998).  
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Plan and steer trucks for unloading 

The planner steer the goods to different MHA depending on stock weeks. This activity does 

not create any value for the stores, since they only care about receiving the goods at the right 

time, quality and quantity (Flow Planner M.N, 2012). Where the goods are stored within the 

DC, is without interest for the customers. Therefore is this process an NNVA activity and the 

waste is classified as an inappropriate process, since they steer on a too detailed level (Keyte 

& Locker, 2008). When the operative staffs do not follow the planned MHA, the steering 

phase loses its value and becomes NVA and thereby unnecessary.   

Update delivery schedule 

The planner has to update the system after 12.00, since external transporters have the 

opportunity to make changes until this time. If a truck has been added after the deadline, the 

planner must go through the previous step and plan and steer the truck again (Flow Planner 

M.N, 2012). This type of double work is inappropriate work and should be reduced. It is also 

one type of overproduction, since the planner plans the trucks in advance (Keyte & Locker, 

2008). 

YM planning 

The information that the planner added into the excel file, during the planning phase, is now 

registered into YM. If a load carrier should deliver to more than one house, the planner has to 

add the information twice in two different screen windows. Since everything is made 

manually, the risk for defects increases, which can lead to additional work when it is, 

corrected (Flow Planner M.N, 2012). To add information twice and type information in 

different windows is, according to Keyte and Locker (2008), inappropriate work and a clear 

waste. The authors stress the importance of reducing as much waste as possible as soon as 

possible.  

Monitoring  

According to Keyte and Locker (2008) defects are wastes and should be reduced. The 

Inbound team occasionally gets problem if the suppliers do not update the system accurately. 

When a truck has wrong status it can lead to problems when it should be unloaded. A 

consequence of the defect is that the planner has to correct the mistakes (Flow Planner M.N, 

2012). Another reason for monitoring is to control trucks that are late. This process is NNVA 
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since the system does not indicate why a truck is late, nor give suggestions how to solve the 

problem. That is why, with the current IT system, it is necessary to manually monitor the 

trucks (Flow Planner M.N, 2012). Inappropriate work is one kind of wastes that needs to be 

reduced (Hines et al., 1998).   

4.2.2.2. Railway wagons  

 

Check in delivered wagons and receive notification of planned wagons   

The planner receives two notifications, one in the morning and one in the afternoon. When the 

information varies between the two notifications, the planner must re-plan and change the 

already planned wagons. This leads to double work for the planner who has to repeat the 

planning phase (Flow Planner, M.N, 2012). To repeat work is defined as inappropriate work 

(Keyte & Locker, 2008). The process is necessary since Green Cargo must have the flexibility 

to change the notifications. However, the process does not create any value for the stores.   

Plan and steer wagons   

Motion is when employees are moving around extra; for instance to the scanner, the fax 

machine, the printer, to the archives or to other employees to ask questions. All kinds of 

unnecessary movements are called motion, and are defined as waste (Keyte & Locker, 2008; 

Hines, 1998). In this process step the planner has to inform Green Cargo about which house 

the wagon should be unloaded. The planner moves to the printer to print the list and then faxes 

the list to Green Cargo (Flow Planner, M.N, 2012). This is also inappropriate work, since 

there are better opportunities and electronic devices then fax (Keyte & Locker, 2008).  

Plan in Yard Management   

When the planner plans in YM, he adds the same information that was added in the RWL-

system. The planner also registers the reception number in YM to serve the operation. 

However, the operation can find this information in the GTS system by using the shipment 

number (Flow Planner, M.N, 2012). The work is repeated and is done too precisely and is 

therefore, according to Keyte and Locker (2008), defined as inappropriate work and should 

be reduced. The activity is classified as NNVA.    
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4.2.2.3.  Container  

 

Notification 

The received notifications are manually written by the shipping companies and there is 

therefore a risk for errors, which the planner has to correct (Flow Planner S.E, 2012). The 

defect, which is one type of waste, occurs at the shipping companies which lead to 

inappropriate processing at the DC (Keyte and Locher, 2008).  

Custom cleared  

When the planner wishes to locate the load carriers, they search for each container manually 

(Flow Planner, S.E, 2012). Manually searching for the load carriers takes a lot of time and is 

classified as an inappropriate NNVA activity, since there are better alternatives to the manual 

process (Keyte and Locher, 2008).  

Change owner of Container 

The planner has to change the ownership of the Containers, which is done in the Access file 

(Flow Planner, S.E, 2012). To change ownership in the system is defined as an inappropriate 

process. It does not generate any value for the customers and is therefore a NNVA activity 

(Keyte and Locher, 2008). The process is necessary since the ownership has to be updated 

when the container is transferred between the parties (Flow Planner S.E, 2012).  

Plan and steer container 

Most of the containers are planned several days in advance, which lead to queues and are 

defined as a waste, since the planner has performed work before the next process is ready to 

take over. The planners also plan and steer containers in advance to create a buffer to have 

margins for variations. This type of waste is defined as overproduction (Hines et al., 1998). 

The planner performs work to create a buffer for the operative processes, so they do not run 

out of goods to unload (Flow Planner S.E, 2012). 
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YM planning  

The planner registers the same information manually in YM as they added in the Access file, 

which is double work and therefore classified as inappropriate processing. Also to add 

information twice is waste since it is repeated. The information is added manually which 

increases the risk for defects. Keyte and Locher (2008) stress the importance of reducing 

wastes such as repeated work and defects.  

Figure 4.4 illustrates the wastes identified within the Inbound team for each load carrier. In 

the first column, the identified wastes are displayed and the three following columns 

illustrates in which processes the wastes have been identified.  

  

Figure 4.4. Illustration of the identified wastes within the Inbound processes 
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5. What improvements can be suggested to reduce the identified wastes?  

 

In theory part 1, the two first phases within VSM were described; Product family and Current 

state map. To answer sub-query 3, the following three phases within VSM are described; 

Future state map, Define a work plan and Achieve the work plan. In the FSM phase, 

improvement theories such as; One-piece-flow, Standardization, Capacity and FIFO are 

described. Finally a discussion is held about the FSM and the improvement tools that can be 

used to reduce the identified wastes. The last two VSM phases are described theoretically, but 

are not part of the analysis since these phases are beyond the scope of the thesis.    

 

In figure 5.1, the disposition is illustrated and chapter five is highlighted.  

 

 

Figure 5.1. Illustration of the thesis disposition  
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In figure 5.2, a guide for readers is presented. Readers who want a deep understanding of the 

theories and the analysis read chapter 5.1 and 5.2. Readers who want a brief overview with 

less theoretical details can directly read the analysis in chapter 5.2 where the Future state 

maps are illustrated.   

 

 

Figure 5.2. Illustration of the chapters reading guide 

 

5.1. Theory 3 

 

In the following sub-chapter, theories such as; Future state map, Define a work plan and 

Achieve the work plan is presented. Within the FSM, improvement tools such as; One-piece-

flow, Standardization, Capacity and FIFO are described.   

5.1.1. Future state map 

 

The Current state map documents how the existing business is performing, while the Future 

state map should give the management a chance to redefine the business, thereby enabling it 

to meet the market demands regarding; price, service and quality. The map describes a future 

vision and where the business should be in the future (Gurumurthy & Kodali, 2011). The aim 

with VSM is to find wastes and then reduce them within a short period of time (Rother & 

Shook, 2003). The Current state map often reveals many opportunities for improvements, but 

normally companies do not have the required resources to handle all of them directly. 

Companies should therefore focus on those parts of the businesses value stream that is 

directly involved in sales, planning and delivery of goods and services to the customer (Keyte 

& Locher, 2008). During the work with the Future state map, it is important to review the 

business goals and the reflections from the Current state map. Keyte and Locher, (2008) then 

suggest that companies ask themselves questions when developing the Future state map. 

Deep 

Chapter 5.1. 

Chapter 5.2. 

Overview 

- 

Chapter  5.2. 
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Some questions includes; who needs the processes output, what specifically is requested by 

the customer, and when is the output requested? These include customers’ requirements, such 

as service levels and lead time (Keyte & Locher, 2004). It is important to know the 

customers’ needs in order to generate customer satisfaction and eliminate the activities that do 

not create value (Chowdary & George, 2012). 

When the customer need is identified, it is important to evaluate if the conducted work 

actually matches the customers’ needs. If companies create a system that meets the 

requirements, companies need to control abnormal conditions and take action against them 

(Keyte & Locher, 2008). If the company sets a service level, which is not reached, the 

employees need to investigate why, and immediately take action to restore the service level 

(Chowdary & George, 2012). 

Another question that has to be answered is; which steps create value and which generates 

wastes? All businesses have processes that only increase cost and extend product and service 

lead times (Womack & Jones, 2003). It is important to understand why the current work steps 

are carried out, in order to develop improvements and thereby achieve higher customer 

service (Chowdary & George, 2012). Some of the company’s processes lead to waste, but not 

all of them could be eliminated (Seth et al., 2008). Therefore, it is vital to evaluate which 

wastes could be reduced or completely eliminated, in order to create a better work flow 

(Keyte & Locher, 2004). 

To fully utilize a Future state map, a number of improvement tools must be considered and 

evaluated. Keyte and Locher (2004) and Larsson (2008) recommend a few Lean tools that 

could be used; Standardized work, 5S, Batch-size reduction, Capacity and FIFO (Larsson 

2008; Keyte & Locher, 2004; Gapp et al., 2008).       
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5.1.2. Improvement tools  

 

In the following sub-chapter four improvements tools are described; One- piece flow, 

Standardization, Capacity and FIFO.  

5.1.2.1.  One-piece-flow  

 

In an office, work is traditionally performed in batches which mean that the work is 

conducted in lots. The work is handed over to the next part at the office which increases the 

risk that the process gets flooded with work. When one part hands over a huge pile of work to 

the next process it can lead to extended lead times. At the same time, however, a higher 

utilization of equipment and less down time could be reached when using batches (Nyhuis 

and Vogel, 2006). 

Continuous flow or one-piece-flow is, according to Nyhuis and Vogel (2006) and Womack 

and Jones (2003), a working method where work is conducted in single units and then passed 

along to the next process. Many companies believe it is more efficient to work in batches than 

with continuous flow, but Womack and Jones's (2003) studies show that continuous flow can 

double the productivity compared to batch work. Their studies also show that errors and 

wastes within companies can dramatically be reduced by the implementation of continuous 

flow (Womack and Jones, 2003). This leads to shorter throughput time, improved quality, 

lower operational cost, shorter delivery times and the method responds more quickly to 

customers' changing demands (Garza-Reyes et al., 2012; Nyhuis & Vogel, 2006). Keyte and 

Locher, (2004) argue that it is better to process smaller batches with increased flexibility and 

reduced lead times as a result, than to produce work in big batches. It is better to handle 

different types of administrative tasks every day instead of, for instance, invoices on 

Mondays, archiving on Tuesdays etcetera, which is illustrated in figure 5.3 (Keyte and 

Locher, 2004). By working in continuous flow, Garza-Reyes et al., (2012) argue that 

companies can get a smoother and faster flow through the company. 
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Figure 5.3. Illustration of reduction of batch work to one-piece-flow. The letters represent different types of 

tasks. Developed with inspiration from Keyte and Locher, (2004) 

 

5.1.2.2.  Standardization  

  

It is important to work in a consistent way, so the quality is retained. By performing work in a 

similar manner, all the company’s customer will get the same output with equivalent quality. 

This can be reached by standardizing processes. Ungan (2006) defines standardization as “the 

degree to which work rules, policies, and operating procedures are formalized and followed”. 

By standardizing processes, the processes become routines with clearly defined tasks (Ungan, 

2006). Emiliani (2008) argues that there are many benefits to standardized work, if it is used 

correctly.  

Monden (2012) argues that one purpose of standard operations is to use as few workers as 

possible within a process. It does not mean that the employees should work harder; instead it 

means they should work more efficiently without any waste. Emiliani (2008) also argues that 

employees misunderstand what standardized work really is. Often, employees see it as a 

“never changing” or “one best way” to perform the work. Instead, standardized work 

changes when colleagues come up with new and better ideas on how to develop the business 

and work in a more efficient way (Emiliani, 2008). However, Kondo, (2000) argues that 

standardization hampers motivation and reduces the creativity among employees. He suggests 

employees should get as much freedom as possible (within the framework of standardized 

tasks) when they perform their work. The more freedom the staff is given, the more creativity 

will be displayed and responsibility taken (Kondo, 2000).   
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Standardization can be accomplished by using IT. By using mechanic, electronic and 

computerized equipment, processes can become more efficient without increasing costs. 

When implementing this system, human involvement can be reduced, since the machines can 

take over all or some of the activities (Mattson, 1999).  

5.1.2.3.  Capacity  

 

With increased competition and costumer demands, flexibility within companies has become 

a crucial issue. Karuppan (2004) defines employees as flexible when they can adapt in a rapid 

way to a shifting environment and circumstances. When a workforce is flexible, the 

employees can switch between different tasks or machines and thereby make the company 

less vulnerable to variations in the market (Karuppan, 2004). Monden (2012) also argues that 

it is important to have a flexible workforce since a company can vary the number of workers 

with the demand.   

A high available capacity also makes companies less vulnerable. Employees, together with 

facilities, machines and other resources determine the existing capacity (Aronsson et al., 

2003). Most companies have variations in their customer demand, which might lead to 

problems regarding matching the current demand with the capacity. In some cases, this type 

of imbalance can be handled with increasing or decreasing capacity (Jonsson & Mattson, 

2005). According to Jonsson and Mattson (2003), capacity planning is a way to determine 

future requirements and needs. By calculating the current capacity and comparing this to 

future demands, it is possible to adjust the capacity (Jonsson & Mattsson, 2003). 

5.1.2.4. FIFO   

 

Often, office work is “thrown over the wall” to the next process step. This results in queues, 

since the person receiving the work gets flooded with too much work at the same time. This 

structure is called a push system, where the work is pushed downstream (Keyte & Locher, 

2004). To reduce queues, companies can create rules which should prevent one process from 

getting ahead of the next process. One method that is traditionally used is first in first out 

principle (FIFO) (Canel et al., 2003). The method prioritizes work, as the name indicates, by 

the sequence things are "put in" they should also be "taken out". The method is often used in 

production when deciding how to structure an inventory (Monden, 2012). But, according to 

Keyte and Locker (2008), the method can also be used when prioritizing work at an office. 
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The employees can structure their work by finishing, for instance, the first order before 

continuing with the next (Keyte & Locker, 2008). 

FIFO can also be used to set limitations of how much work is allowed to be done in advance 

and how long a queue can be before the upstream process has to stop producing. The 

limitation can, for instance, be eight orders in a queue between two tasks. If a group of 

employees (A) push orders forward and fill the maximum amount of work in the queue, they 

have to stop. The employees must instead find something else to do, or help the B employees 

in the downstream processes. FIFO prioritizes work and sets a limit of how much work can be 

queued. This reduces waiting time and gives a smoother flow through the value stream (Keyte 

& Locher, 2004). 

5.1.3. Defining a working plan  

 

The Current state map and the Future state map are both essential in the effort to become 

more Lean. Without the current situation and the future goals in a Future state map, managers 

do not know what to improve, where to begin or what result to expect (Keyte & Locker, 

2003). 

After developing the two maps, the company must decide how to implement the Lean 

thinking methods. The managers must make sure that the Future state map and the Lean 

actions are supported by the company’s strategies. If a strategy, for instance, is to decrease 

lead time within a company, the Lean actions should strive to reduce this. The Future state 

map should reflect this strategy (Keyte & Locker, 2003). 

By dividing the Future state map into different areas, focus can be given to the most important 

areas, one at the time. This will facilitate the work to achieve the Future state map and make it 

more comprehensible. Also within each area a prioritization must be done. The areas contain 

a number of actions and processes, and a decision must be made where to start. To visualize 

the work plan, a planning document can be developed, similar to a Gantt chart. This document 

describes in which sequence the actions should be made and shows how the work is 

progressing. When the Future state map is divided and the different areas are identified, it is 

time to decide; who, what, how and when the actions should be made for each of the areas and 

processes within the areas (Keyte & Locker, 2003).  
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5.1.4. Achieving the working plan 

 

After developing the Work plan, it is time to put it into practice. Most failures, with 

implementing Lean thinking, are due to a poor implementation plan. That is why the previous 

step is crucial for success. Managers must support the implementation and continually control 

and follow the performance (Keyte & Locker, 2003). 

5.2. Analysis 3  

 

A FSM should provide companies with the possibility to improve the organization and the 

map should visualize a future goal. By focusing on the market demands, management can 

redefine the business and improve the operations (Gurumurthy & Kodali, 2011). According to 

Flow planner B.J (2012) the stores demand proper quality and quantity as well as deliveries at 

the right time. When the management is aware of their customers' demands, it is easier to 

understand which processes create value and which processes are unnecessary. When the 

management has developed a sound understanding of the processes and the customers, they 

can identify and eliminate the wastes (Rother & Shook, 2003). In chapter 4, five wastes were 

identified; inappropriate work, defects, waiting, overproduction and motion. Most of them are 

NNVA and should therefore be reduced. Gapp et al., (2008) stress the importance of finding 

improvement tools for the identified wastes within the FSM.  

The most important parts of the organizations' processes should be chosen to improve, when 

developing a FSM. When deciding which parts to prioritize, the business goals must be taken 

into account in order to make an accurate prioritization (Keyte & Locher, 2008). The DC's 

goal is to increase the throughput of goods with maintained staff (Operational Support 

Manager, A.B, 2012). The authors have chosen to analyze the most important processes, these 

are; List to transport, YM planning and Release for the Outbound process. For the Inbound 

process, the following processes were chosen; Delivery schedule, Plan and steer trucks, 

Update the delivery schedule, Plan and steer Containers and YM planning. The processes 

were chosen since they contain the most critical wastes and within these processes the greatest 

improvements can be implemented. Some processes are not analyzed since the wastes 

originate from external parties and are therefore difficult to improve. For instance, notification 

in the Railway process is an external problem. In this process the planner receives two 

different notifications, one in the morning and one in the afternoon. The information in the 



 

 

 

71 
 

two notifications can differ as to which might lead to additional work for the planners. Since 

the waste origins from Green Cargo it is difficult to improve the process for the employees at 

IKEA, the improvements have to be made at Green Cargo.  

List to transport - Outbound  

Within List to transport, two types of wastes were identified; waiting and overproduction. 

Nyhuis and Vogel (2006) argue that one-piece-flow can reduce this type of waste. One-piece-

flow is a method where work is performed in single parts, which means that nothing should be 

compressed to batches, since it increases lead times when work is "thrown over the wall".  

To push work downstream before it is requested leads to overproduction, since the receiving 

process cannot handle all the work at once (Nyhuis & Vogel, 2006). By implementing one-

piece-flow, the overproduction would be reduced since the transport department would 

receive the stores in a smoother and more balanced flow. The queue to the transport 

department will then be eliminated, see figure 5.6. According to Womack and Jones (2003), 

the planners should “send the store” when it is planned, instead of collecting the stores in 

batches, see figure 5.4. By sending the stores separately, the transport department can start to 

make their bookings at once, instead of waiting for the whole list. If the transport department 

receives the stores "one at the time", they will also be ready with the first store earlier. It 

means that the planners can start the next process step sooner than if they send the list to the 

transport department in a batch. By doing this, waiting time can be eliminated, lead time can 

decrease and focus can be given to generate value for the customers (Womack & Jones, 

2003).  

 

Figure 5.4. Illustration of sending the stores in a batch compared to one-piece-flow 
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YM planning - Outbound 

Within the YM planning two types of waste are identified; inappropriate processing and 

defects. The planner has to add information in YM, since the loading leader needs this 

information to be able to prepare for the loading (Flow planner C.G, 2012). According to 

Ungan (2006) it is important to work in a similar and standardized way in order to secure high 

quality. However, when better methods are found the company should not hesitate to adopt 

the new way of working. A common misunderstanding of many employees is the belief that 

standardized work means to always do the same (Emiliani, 2008). In the YM planning phase 

the main issue is that the loading leaders need information from the planners. If these 

requirements could be removed, the planners would not need to add as much data in YM. By 

reducing the number of loading leaders, and creating a new standard by giving their tasks to 

the planners, less information exchange would be necessary. This new way of working must 

be clearly defined with rules and tasks to become routine. By doing this, work could be made 

in a similar and standardized way and quality can be secured. (Ungan, 2006). The 

standardized work will also decrease the risk of defects since less information exchange is 

needed. The reduction of manual work can also lead to shorter lead and process times, which 

gives the planners more time to handle increased throughput of goods.   

According to Karuppan (2004), having flexible workers is an important factor in decreasing 

vulnerability to changes in the environment, since flexible employees can switch between 

different tasks in rapidly. Monden (2012) as well, stresses the importance of flexibility in 

meeting the current demand. If there are variations in the demand, Jonsson and Mattson 

(2005) argue that it is important to be able to match the current demand with the existing 

capacity. Since it seems to be less work to do during the afternoon, an alternative to reducing 

the number of loading leaders and transferring their work into the office would be to have a 

more flexible workforce. When the workload is low, some of the planners can help the 

operative employees with their work.   

 

 

 

 



 

 

 

73 
 

Release - Outbound 

Within the Release process two types of waste are identified; waiting and defects. Some stores 

have specific requirements regarding how goods should be loaded. These requirements lead to 

additional work for the planners, since they have to release the goods to different areas (Flow 

planner C.G, 2012). By implementing a new standard, where the stores cannot make 

requirements regarding loading sequence, some unnecessary work can be reduced (Ungan, 

2006). In the current situation the loading leader has to find an available loading area, so the 

planner can release the goods to the selected area. By reducing the numbers of loading leaders 

and transfer their tasks to the planners, less information exchange is necessary and the 

planners do not need to wait for the loading leaders to find the area, since they can do it 

themselves. The exchange of information between the loading leaders and the Flow planners 

can therefore be eliminated, see figure 5.6. This can lead to reduced waiting and lead times.  

If two different types of goods are released to the same area, it can lead to chaos. The IT-

system does not indicate if an area is already occupied. (Flow Planner B.J, 2012) According 

to Mattson (1999) better systems can reduce the need of manual interference and that is why 

the DC's system should show if an area is already taken. By implementing a more integrated 

system, defects, such as clashing goods, will be eliminated and less time will be spent on 

correcting errors. The planners can focus more on releasing goods and serve the operative 

staff.   

Delivery schedule - Truck 

Manual work, like the adjustment, is defined as waste (Keyte & Locker, 2008). By 

implementing more electronic and automated systems all or parts of the manual work can be 

reduced (Mattson, 1999). The manual adjustment could be eliminated, by implementing a 

system that is automatically coloring the reception numbers of transit goods. When manual 

work is reduced, less time is needed to perform the work and the lead time can therefore be 

decreased. However, the planner still has to share the information regarding transit goods' 

reception numbers to the Outbound team. The Outbound team needs the reception number to 

create their orders. This information could be shared without making all of the 

aforementioned adjustments. Instead of making the adjustments and then printing the Excel 

file, the planner can directly, by e-mail, send the information to the Outbound team.  

 



 

 

 

74 
 

Plan and steer Trucks  

There are two types of inappropriate processes within this process. First, the planners are 

steering on an overly detailed level (Keyte & Locker, 2008). Instead of steering on a "MHA 

level", the planner could steer on "house level". In this way the planning would not be too 

precise and accurate. By steering on house level, the goods do not have a specific area to be 

stored; instead the goods are placed at an appropriate area when it arrives, chosen 

automatically by the system Astro. Mattson (1999) stresses the benefits of reducing manual 

work and increasing the use of electronic and automated systems, which increases the speed 

of work performance (Mattson, 1999). By steering manually on house level and automatically 

on MHA, more trucks could be steered within less time. Another benefit of steering 

automatically on MHA is that the operative staff is forced to follow the planned area, since 

they cannot make any changes themselves. This leads to fewer mistakes and higher quality at 

the silos.    

An alternative, to handling the issue regarding the operative staff not following the planned 

MHA, is to standardize so that the planners decision always is pursued. When companies 

implement new standards it is important that they set work rules and policies to guarantee the 

same quality (Ungan, 2006). At the DC there are many unloading leaders who have different 

routines. By implementing a common standard, where the unloading leaders have to follow 

the planned MHA, the risk for sub-optimization and overloaded silos can be decreased.  

Update Delivery Schedule - Truck 

Within the Update Delivery Schedule process, the inappropriate processing waste has been 

identified. Since external transporters have a deadline at 12:00, the planner has to update the 

system after this time. If the planner starts to plan and steer trucks after the deadline, there is 

no need for updating the DES system, since the information is accurate at once. By 

implementing this standard the process step can be eliminated, see figure 5.8. By eliminating 

this process step no time is consumed for updating the system nor corrects the changed trucks. 

The planner gets more time to work with value adding activities and the lead time can be 

reduced.   
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Plan and steer Containers  

FIFO can be used to reduce queues and eliminate overproduction (Canel et al., 2003). By the 

use of FIFO a limit can be set on how many containers are allowed to be queued, and in 

which sequence each container should be unloaded, which is illustrated in figure 5.12. (Keyte 

& Locher, 2008) The loading leaders sometimes choose containers from the queues in a 

sequence other than the one originally planned. They tend to choose containers that are easy 

to unload and fit their preferences better. This can lead to sub-optimization where low 

prioritized goods get unloaded before more important goods. A prioritizing order can be 

designed, to force the operative employees to unload the containers in the decided sequence. 

By also implementing a limit, of how many containers are allowed to be planned, the planners 

are limited in how much work they can plan in advance. This type of limitation reduces the 

overproduction.  

YM planning - Inbound 

All the Inbound teams' work starts with adding information in an Excel file, RWL or the 

Access file (support files) depending on the load carrier. The information is also registered in 

YM, which is defined as repeated and unnecessary processing (Keyte & Locker, 2008). Since 

the three teams have the same wastes within YM planning, inappropriate processing and 

defects, similar tools can be used to reduce the wastes.  

As the work is conducted today, the planner finishes one process step at the time. For 

instance, the truck planner plan and steer all the trucks before continuing to the YM phase. 

This is to perform work in batches, which according to Womack and Jones (2003) should be 

reduced.  Instead of typing the data first into a support file and then into YM, the two phases 

Plan and steer and YM-planning could be made in the same process step. By doing this, the 

Flow planners could avoid to type the information in both the support files and into YM. In 

this way the Flow planners can handle one load carrier at the time, and add information in 

YM at ones, which is shown for each load carrier in figures 5.8, 5.10, and 5.12. By 

eliminating the double work and striving to reduce batches, a one-piece-flow can be created 

which reduces lead times and the inappropriate processing decreases (Womack & Jones, 

2003).  
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The defects occur since there is a need of exchanging information. The Flow planners must 

manually type information into YM to serve the operative employees. By changing the tasks 

for the unloading leaders and transfer these tasks to the Flow planners, some information 

exchanges could be eliminated, since the planner steer on house level and the system chooses 

specific MHA. If the requirement of information exchange could be decreased, less manual 

work has to be performed and the risk of defects can be reduced. 
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5.2.1. Future state map at the DC 

 

In the following figures, 5.6, 5.8, 5.10 and 5.12, a visualization of the future processes is 

shown. By using the improvement tools, the discussed wastes have been reduced and the 

future state maps have been developed. 

5.2.1.1. Outbound FSM 

 

Figure 5.5 illustrates the Current state map for the Outbound team and figure 5.6 illustrates 

the Future state map. The waiting time and queues have been eliminated between the 

processes Planning and List to transport in the FSM. In the Release order the information 

exchange with the loading leaders is also eliminated, since the planner performs their work.  

 

Figure 5.5. Illustration of CSM at the Outbound team 

 

 

 Figure 5.6. Illustration of the FSM at the Outbound team 
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5.2.1.2. Inbound FSM  

 

Truck  

Figure 5.7 illustrates the Current state map for the truck process and figure 5.8 illustrates the 

Future state map. The YM planning phase has been integrated with the Plan and steer phase 

in the FSM. By integrating these two processes, the use of the Excel file has been eliminated. 

Also the Update the delivery schedule has been eliminated in the Future state map. 

 

 Figure 5.7. Illustration of the truck CSM 
 

 

Figure 5.8. Illustration of the Truck FSM 
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Railway wagons 

Figure 5.9 illustrates the Current state map for the Railway wagon process and figure 5.10 

illustrates the Future state map. The YM planning phase has been integrated with the Plan and 

steer phase in the FSM. By integrating these two processes, the use of the RWL has been 

eliminated in the planning phase. 

 

 

Figure 5.9. Illustration of the Railway wagon CSM 

 

Figure 5.10. Illustration of the Railway wagon FSM 
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Containers  

 

Figure 5.11 illustrates the Current state map for the Container process and figure 5.12 

illustrates the Future state map. The YM planning phase has been integrated with the Plan and 

steer phase in the FSM. By integrating these two processes, the use of the Access file have 

been reduced. 

 

 

Figure 5.11. Illustration of the Container CSM 

 

Figure 5.12. Illustration of the Container FSM 
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6. Conclusion 

 

In the following chapter, the three sub-queries are first answered and finally the research 

question is answered; How can the planning and scheduling work at the DC in Älmhult be 

improved, with the intent to handle increased throughput of goods, while maintaining staff on 

the teams? When the research question is answered, the thesis research contribution is 

presented followed by suggestion for further research. Finally a criticism to the thesis is 

given.  

 

In figure 6.1, the disposition is illustrated and chapter six is highlighted.  

 

 

Figure 6.1. Illustration of the thesis disposition 
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6.1. What does the Current state map look like at the Inbound and Outbound 

teams?  

 

Sub-query 1 has been answered in chapter three, where the Current state maps were presented 

for both the Inbound and Outbound teams. The CSM for the Outbound team is visualized in 

figure 3.15 and the Inbound team's processes are visualized in figure 3.16, 3.17 and 3.18. The 

figures show what the Current state map look like at the Inbound and Outbound teams.  

6.2. Which wastes can be identified by the Current state map?       

 

The wastes that have been identified by the Current state maps are presented in figure 6.2 for 

the Outbound team and figure 6.3 for the Inbound team.   

 

Figure 6.2. Illustration of the identified wastes within the Outbound processes 

 

  

Figure 6.3. Illustration of the identified wastes within the Inbound processes 
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6.3. What improvements can be suggested to reduce the identified wastes?  

 

6.3.1. Outbound 

 

To reduce the wastes within the Outbound team, the following improvements suggestion can 

be implemented.  

 Send stores in a One-piece-flow to the transport department.    

 Transfer the loading leaders’ task to the planners.  

6.3.2. Inbound  

 

To reduce the wastes within the Inbound team, the following improvements suggestion can be 

implemented. 

 Implement a better IT-system that color transit goods automatically.  

 The planner should not adjust the excel file, instead send the file to the Outbound team 

at ones.  

 The planners should steer on house level, and the system Astro chooses the area 

(MHA) where the goods should be stored.   

 Eliminate update the delivery schedule process, plan and steer trucks after 12.00.  

 Set a limitation of how many containers that are allowed to be queued.  

 Perform YM planning and Plan and steer in the same phase. 
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6.4. How can the planning and scheduling work at the DC in Älmhult be 

improved, with the intent to handle increased throughput of goods, while 

maintaining staff on the teams? 

 

Since waste have been identified in almost all process steps within both the Outbound and 

Inbound teams, there are great possibilities to improve the planning and scheduling work at 

the DC. Wastes are activities that consume resources without adding value to the product or 

service, and should therefore be reduced. The most critical wastes have been chosen and by 

combining the four improvement tools, elimination of unnecessary activities can be made. By 

implementing the suggested improvements, the number of unnecessary activities can be 

reduced, and the total process and lead times will decrease. By doing this, the Flow planners 

can focus on more important activities and the same amount of staff can handle increased 

throughput of goods.    

6.5. Research contribution 

 

The studies contribution is that a new area has been investigated at the DC in Älmhult. The 

theory VSM has been used, which is a well-known concept within production, but less 

conventional within non-producing departments. The authors have shown that the VSM is 

well-functional as well as in the traditional producing companies. By showing this, the 

authors have shown that the theory can be used within a broader perspective.  

The authors believe the suggested improvement tools that have been used to reduce the 

identified wastes, also can be used in other contexts and business areas. The waste reduction 

is valuable in all businesses, no matter if the business is producing or not.  

6.6. Further research  

 

The thesis focus has been on the three first phases within the VSM method; Product family, 

Current state map and Future state map. The method also includes Define a work plan and 

Achieve the work plan which has been excluded from the thesis. Future researcher could 

continue with the investigation by defining a work plan of how to implement the suggested 

improvements and then execute the work plan. When the final process step has been executed, 
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an evaluation could be made of the results. By doing this a comparison between the current 

and the achieved state could be made.  

6.7. Criticism  

 

The authors identified both internal and external wastes, in chapter four, that affects the 

employees at the DC. Focus has been given to reduce the internal wastes and less effort has 

been given to the external. If the author had the possibility to investigate the external parties’ 

processes, also these wastes could be reduced. By conducting a broader investigation, more 

suggestions of improvements could have been made and the process and lead time could be 

decreased further. This could also be another approach for further research.      
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Appendix list 

Appendix 1 

 

Appendix 1. Illustration of the theoretical icons used in a CSM. Developed with inspiration from Rother and 

Shook, (2003).  

 


