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 III 

Abstract 

 

When a product has been sold to a customer a new market arises for the company to earn profit 

from and to differentiate itself within. According to Bartwal, et al. (2010) the after sales market 

generally does not provide great revenues but good profits of the total revenue. In order to gain 

competiveness and live up to customer’s expectations a company needs to be efficient 

(Atkinson, 2004). He continuous that this can be accomplished if companies implement Lean. 

Lean is different tools and philosophies that are used to improve the productivity within a 

company and also to eliminate wastes.  

This thesis will answer what Lean philosophies should companies first start to implement and 

why, to become more efficient. 

 

This research was conducted at a manufacturing company of industrial equipment, competing 

on a global market.  

 

To succeed in the aftermarket companies have to: deliver the right part, in the right amount, to 

the right place, in the right time and to the right price. Implementing a production system like 

Lean the authors think can give a company the edge to win the aftermarket. In the case 

company where the research was conducted management had decided to implement Lean. By 

that they could be considered to be engaged and long-term thinking. This is one of the crucial 

factors to succeeding in implementing Lean (Achanga et al. 2006). The next step would be to 

start the cultural change of the rest of the company. The best way to do this is to find where 

applying a Lean philosophy would make a quick improvement. That improvement will show 

the co-workers what can be achieved with Lean and raise the motivation to participate in the 

cultural change. The five steps outlined in Womack and Jones (2003) is a good way to follow 

when implementing Lean. The first of these five steps is according to Womack and Jones 

(2003) to find out what the customer values. An additional step are to standardize processes, 

this would set a starting point for future improvements. If improvement work is done without a 

starting point it is impossible to know if a change made was for the better. Implementing a new 

culture and/or production system takes long time and companies have to have the courage to 

invest both time and money. Time for co-workers to be educated, time to work with the 

implementation and money for acquiring the right competence. With that and by being 

persistent the authors believe there is a good chance for success. 

 

To the company, which was studied in this thesis, our recommendation is to start by mapping 

and standardizing their processes to improve the flow. Extended cooperation with suppliers and 

distributors will give the company better visibility of the supply chain. When good visibility 

and suppliers delivering on time is reached the company can lower their safety stocks in their 

central distribution center. The authors believe that by implementing Lean the case study 

company will get a long-term investment which will pay off in a more effective working 

company and they will be more competitive in their line of business.  

 

(Keywords: Lean philosophies, Aftermarket, Spare parts, Logistics, Delivery chain) 
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 V 

Sammanfattning 

 

När en produkt har sålts till en kund uppstår en ny marknad för företaget att tjäna pengar på och 

särskilja sig inom. Enligt Bartwal et al. (2010) ger eftermarknaden i allmänhet inte stora 

intäkter men en stor del av de totala intäkterna kan tjänas här. För att bli konkurrenskraftiga 

och leva upp till kundernas förväntningar behöver företag vara effektiva (Atkinson, 2004). Han 

fortsätter förklara att detta kan åstadkommas genom att börja arbeta med Lean. Lean är olika 

redskap och filosofier som används för att förbättra produktiviteten i ett företag och för att ta 

bort slöseri.  

Den här uppsatsen kommer att svara på vilka Lean filosofier ett företag bör börja med att 

implementera och varför, för att bli mer effektiva. 

 

Denna forskning genomfördes vid ett tillverkningsföretag och som säljer industriutrustning på 

en global marknad.  

 

För att lyckas på eftermarknaden måste företag: leverera rätt del, i rätt mängd, på rätt plats, i 

rätt tid och till rätt pris. Att implementera ett produktionssystem som Lean på ett företags 

eftermarknad tror författarna kan ge företaget den spets som behövs för att vinna marknaden. I 

företaget där forskningen är genomförd har tagits beslut om att implementera Lean. Med detta 

anser författarna att det finns ett engagemang och långsiktighet. Dessa är avgörande faktorer 

för att lyckas med att implementera Lean (Achanga et al. 2006). Nästa steg i implementationen 

skulle vara att starta den kulturella förändringen av resten av företaget. Det bästa sättet att göra 

detta är att hitta något man skulle kunna göra en snabb förbättring av genom att tillämpa Lean. 

Denna förbättring kommer att visa medarbetarna vad som kan uppnås med Lean och höja 

motivationen att delta i denna kulturella förändring. Womack och Jones (2003) fem steg är 

fortfarande bra att följa när man implementerar Lean. Womack och Jones (2003) har som första 

steg att identifiera värdet. När kundvärdet är känt bör man starta med att standardisera sina 

processer för att få en startpunkt. Om förbättringsarbetet sker utan en startpunkt är det omöjligt 

att veta om en ändring som gjorts var till det bättre. Att implementera en ny kultur och/eller 

produktionssystem tar lång tid och företag måste ha modet att satsa både tid och pengar. Tid för 

utbildning av medarbetarna, tid att arbeta med implementeringen och pengar för att förvärva 

rätt kompetens. Med det engagemanget, modet och genom att vara ihärdiga tror författarna att 

det finns en god chans att lyckas. 

 

Till bolaget, som studerats i denna uppsats, är författarnas rekommendationer att börja med 

kartläggning och standardisering av processer för att förbättra flödet. Utökat samarbete med 

leverantörer och distributörer kommer att ge företaget bättre insyn i leveranskedjan. När god 

insyn och leverantörer som levererar i tid uppnåtts kan företaget minska sitt säkerhets-lager i 

det centrala distributionslagret. Vi tror att implementera Lean kommer ge fallstudieföretaget en 

långsiktig investering som kommer att löna sig genom att de blir effektivare och de kommer att 

bli konkurrenskraftiga i sin bransch. 

 

(Nyckelord: Lean filosofier, Eftermarknad, Reservdelar, Logistik, Leveranskedja) 
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1. Introduction 

In this chapter of the thesis, the background, the purpose and a problem statement will be 

displayed. There is also a part defining the scope of the thesis. The background will explain 

why this topic is worth doing a research on. This will lead the reader into the purpose of the 

report, and in that section the problem statement will also be stated. In the problem statement 

there will be a question that will be answered in the conclusion at the end of the thesis. The last 

part of this chapter will be the limitations of the thesis; these limitations will explain why the 

authors choose certain topics to illuminate and vice versa.  

 

 Background 

When a product has been sold to a customer a new market arises for the company to earn profit 

from and to differentiate itself within. The customer of that product will now need support, 

spare parts, consumable goods, upgrades, training etc. According to Bartwal, et al. (2010) the 

aftermarket generally do not provide great revenues but good profits, as much as 50% of the 

profit for some companies and that from only 5% of the total revenue. By focusing on the 

aftermarket services companies can gain strategic advantages. The longer the life cycle a 

product has the more opportunities there is to sell aftermarket services.  Support services 

provide a low-risk generation of revenues for a long time. The aftermarket also provides a way 

to differentiate a company on the market. Being competitive in performance, quality and price 

will get a product into the market but good after sales services can win the market. Another 

benefit of supplying services in the aftermarket is the knowledge that can be gained from and 

about the customers. Information about their technology, processes, maintenance plans etc. 

knowledge, which is hard for other companies to gather (Cohen, et al. 2006). Numerous studies 

shows that satisfied customers will order from the same supplier in the future according to 

Mohamed Zairi (2000). Zairi also states that it is 25% more costly to recruit new customers 

than keeping the one you already have. Gebauer et al. (2011) writes in a report, on spare parts 

logistics in China that 17% of the revenue of the capital goods industry comes from spare parts 

and of that revenue there is a 25% margin on average.   

 

Financial benefits of spare part service are higher profit margins and a stable source of revenue. 

Substantial revenues from long-life cycle products can be generated (Gebauer et al. 2005). 

Creazza and Dallari (2010) writes in the introduction to their article that the on going 

globalization where laws and regulations are fading to facilitate the larger market flow creates 

challenges and opportunities to the many companies on the market. Even though this is good, it 

makes the logistic networks very complex (Creazza and Dallari, 2010). However, the 

companies that has some level of global recourses has a higher return of benefits in different 

platforms of the company compared to those who did not work globally at all (Monczka and 

Trent, 2005). As Creazza and Dallari (2010) write in their article about evaluating logistic 

network configurations for a global supply chain there are new possibilities, opportunities and 

challenges for industrialized countries. It is because of all the technical progresses that have 

been made as well as the liberalization of markets (Creazza and Dallari, 2010). Their 

conclusion in the article is that logistic networking need to be altered in the same way the 

global market is changing.  

 

By providing customers with service such as spare parts a company can increase their revenue 

from a product with up to five times (Creazza and Dallari, 2010). As Cohen et al. (2006) 

explains in their article that there are still so many companies that do not commit to work with 

the aftermarket is that it is so difficult to manage. They write that it is a complicated market 

and is hard to handle, this due to the fact that there is never the exact knowledge of when a 
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customer need a spare part. One can never know exactly when a product needs to be repaired 

(Cohen et al., 2006). As Creazza and Dallari (2010) stated that it is easier to distribute products 

around the world; this contributes to an increase of competition. Even though you have a 

perfect working warehouse system, this does not matter if the delivery chain systems glitch on 

the way to the customer and to reach one hundred per cent customers satisfaction for On Time 

Delivery (OTD) should be every company’s goal.  With the current market’s demand for short 

and accurate delivery times, the pressure is rising on the companies to keep their promises to 

their customers. Being able to hold that promise is a good competitive tool (Bjørnland et al., 

2003).  

 

Lean is a quality management system. The term “Lean” comes from a study program at 

Massachusetts Institute of Technology says Bergman and Klefsjö (2012). This program was 

started in the seventies and have since then worked with mapping Lean methodologies and has 

been doing researches on the whole automotive value chain, that later has set the standard for 

the industry (MIT, 2015). Lean is both tools and philosophies that should permeate the whole 

company (Liker, 2004). Lean has in resent years become more common in the Swedish 

industry and has been the reason to success stories in the manufacturing industry (Bergman and 

Klefsjö, 2012). As a role model for these companies are the Japanese automotive industry and 

the Toyota Production System (TPS) (Bergman and Klefsjö, 2012).  

 

In the eighties Toyota ended up in the spot light when they proved it to be something special 

with their “Japanese quality and efficiency”. The Toyota cars lasted longer and needed fewer 

repairs than the American made cars like Ford and GM (Liker, 2004). Toyota also put new 

models to the market faster than the other manufacturers. Toyota cars had higher quality, was 

more reliable and yet they were sold at a competitive price. Toyota grew to be the third largest 

automotive manufacturer in the world by 2004 and they were by far the most profitable (Liker 

2004). A part of the success is that the Toyota customers know that they can rely on their new 

Toyota. Liker (2004) writes that it comes with high quality and will not need repairs in the 

same way other brands will. The way of manufacturing with tools and philosophies for 

continuously raising the quality made them competitive. But there are more to the success than 

using tools and philosophies in the TPS (Liker, 2004). The TPS is a corporate philosophy based 

on knowledge about the human nature and motivation (Liker, 2004). Toyota is great in growing 

leaders, building successful teams, making strategies and building relations with both suppliers 

and customers. And that is the key to their success according to Liker (2004). 

 

In order to live up to customer’s expectations, companies need to be more efficient. One way to 

become more efficient and expand the wealth and competitiveness in a corporation, Atkinson 

(2004) writes, is to implement Lean in different levels. To improve the productivity within a 

company and also to eliminate wastes (Liker 2004).  He also writes that it has to be a 

commitment in the company and relentless improvements to success with Lean in the 

company. Åhlström (2010) is stating the same in his article but points out that it is not easy to 

implement Lean, especially in service.  

 

 Problem statement 

On a global market with many actors, companies need to be more effective to be competitive. 

This also applies to the companies aftermarket departments. One way of becoming more 

effective is by using Lean. The authors believe, that for many companies it is hard to know 

how and where to start implementing Lean in their aftermarket department. 
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 Purpose 

The aim for this thesis is to identify how a manufacturing company’s back-end service 

department is working. With that background provide recommendations for which of the Lean 

principles to start with and where to begin to work with Lean. 

 

 Research question 

 

What Lean philosophies should companies first start to implement in their after sales 

department and why to become more efficient?  

 

 Limitations 

As the timeframe for a bachelor thesis is related to the number of credits you earn for 

completing it, time is a limitation of this work. The credit is 15 hp., which would represent 20 

weeks of halftime work. The focus will be on the delivery chain for back-end customer service 

and on the internal processes of the material flow. Times and data except for interviews were 

provided by the case company, due to regulations and geographic. The central distribution 

centre is located far from the university and was not visited. Because of that it was not being 

investigated for improvements. The scope of the research is 2014 so information in the 

received data that was regarding earlier or later dates was not used. Lean methodologies and 

Lean tools will be the only improvement philosophy the authors will study to identify and 

minimize waste in the delivery chain. The focus will be on the internal processes and the 

physical material flow. This thesis will only state implementation recommendations and will, 

due to the time frame, not display any result of such implementations. 
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2. Research Method 

In this chapter the methods used to create this thesis will be explained. There will also be 

information considering the case study company, in which the study was conducted.  

 

 Methods 

To gain better understanding about the subject the authors have studied books and articles 

found using search engines “Discovery” and “Google Scholar”. This would help to gain more 

than just common knowledge in the subject with a good overview. 

Keywords used in those searches were:  

After sales, Aftermarket, Lean, Logistics, Spare parts, Delivery chain, Service, Supply chain, 

Implementation.  

From the results the authors selected articles as close as possible to the subject and articles that 

was written as resent as possible. These article’s references were in some cases followed up to 

be used as well.  

 

Some books have been searched for in MDH’s library database.  

Keywords used in those searches were:  

After sales, Aftermarket, Lean, Logistics, Spare parts, Value stream. 

 

The knowledge gained from the books and articles builds up the theoretical framework in this 

thesis. That framework is then used as a base for analysing the case study that is the core of this 

thesis. This way of research is known as a deductive research (Davidson, B., Patel, R., 2011). 

The aim is to analyse an individual phenomenon, in this thesis a case study, using common 

knowledge and know theories.  

 

Both qualitative and quantitative techniques were used to gather and work with information 

provided for and/or gathered by the authors. To write a report researchers can use both 

qualitative and quantitative methods to do a research (Davidson and Patel, 2011). They explain 

that the quantitative method is when research is being based on numbers and statistics. After 

analysing the numbers and the statistics the researcher come up with a result. The qualitative 

information that is gathered by a researcher is more a soft fact that is based on among other, 

interviews. In this method there are more often personal opinions that the researcher is 

analysing to come up with a result (Davidson and Patel 2011). However, Davidson and Patel 

(2011) write that it could be an ultimate scenario to combine both qualitative and quantitative 

methods. This would get a wider perspective depending on how the data that is collected is 

going in the same direction or not. Davidson and Patel (2011) continue on explaining that 

triangulating information ensures validation from different data sources. As the thesis problem 

statement’s aim is to analyse philosophies, the authors have chosen to use both qualitative and 

quantitative methods. 

2.1.1. Quantitative way 

For the quantitative research, information about the case company’s spare parts shipments was 

analysed. The statistical information was provided for the authors by the company, as they 

were not given any opportunity to collect it themselves. The data received is in the form of 

Excel books. The information was separated in to two parts: Inbound shipments and outbound 

shipments. The result of analysing that data is used for the quantitative parts of the thesis.   
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2.1.2. Qualitative way 

The soft data that have been collected by the authors is by interviewing people who work at the 

case study company. The interviews were performed in a semi-constructed way. By that 

meaning some questions and themes were written down in advance but the interviewee was 

allowed to answer freely (Davidsson, B., Patel, R., 2011). The interview questions were 

divided into categories derived from the different steps on how to become a Lean company 

outlined by Womack and Jones, (2003). The questions were gathered as a template for various 

categories and were the foundation for the semi-constructed interview. The categories were: 

Value, The Value stream, Flow, Pull and Perfection. See section: 3.1.2. 

 

Interviews were conducted at the case study company and the questions were not presented in 

advance. Before every interview the interviewee was asked to fill out a “consent form”(See 

appendix 2).  In that “consent form” they were given the opportunity to choose to get the 

transcription of the interview mailed to them. In that way the interviewee could read it through 

to see if the authors had misunderstood anything. The interviewees were also given the chance 

to be anonymous. All the interviews were recorded for later transcription.  The interviewees 

were chosen by the authors with the help of the contact at the case study company. There were 

both employees in managing positions as well as other employees. Those who where 

interviewed were from three different levels within the after sales department at the case 

company. They were chosen because of their closeness to the subject in study. Transcriptions 

of the interviews were used for the qualitative parts of the thesis.  

 

 Validity, reliability and generalization 

Validity is to ensure that the research is consistent with what was supposed to be investigated 

(Patel, R., Davidsson, B.).  Based on the literature used in the theory a set of questions was 

formulated. The questions were formulated so that the answers would show a current state of 

the situation at the case company, how are they working today, what information they have, is 

the management engaged in using Lean methods etc. The questions were to be used as a 

template for the upcoming interviews. As the answers from the interviews are considered to be 

primary sources and that the questions is correlated to the purpose of the report it is supported 

that the information is valid.  

 

To ensure the validity of the knowledge gained by different reports, the authors tried to find 

reports relevant to the subject as recent as possible.  

 

As the thesis in some parts is built around interviews, the reliability in those parts is somewhat 

hard to determine. There were two interviewers at every interview and the whole interview was 

recorded. In that way it could be ensured nothing was missed. The interview was then 

transcribed in a colloquial language. By that the intention was to keep the feeling of the 

answers in the interview and trying not to interpret what the interviewee means. However there 

is a risk that the co-worker feels that this kind of study may result in unwanted organizational 

changes. If so they could be answering in a way they think will prevent that. As it is in the 

company’s interest that this study is preformed it is assume that they are trustworthy in the 

information given to us.  

 

This thesis is based on a case study that was conducted in a specific company and this limits 

the generalization of the thesis. 

 

 



 6 

 Case Study Company 

The company that was selected for this study could also be generalized as a large group with 

customers around the world. It is a production company and is established in the aftermarket. 

Due to the extended clientele it is a vast and complex logistic network in this case study.  

2.3.1. Company and organisation 

ABB is a large technology company that works within the fields of power and automation. 

ABB is operating in about 100 countries, and together with circa 140,000 employees, this 

makes ABB a global leader within its fields. Their solutions will help the customers with their 

own efficiency and productivity. While ABB is doing this for their customers, they try to do it 

in an environmental friendly way. ABB is also always trying to be in the frontline of 

technologies in an innovative direction (ABB, 2015a).  

 

The ABB group is represented with five divisions, all serving the customer within their branch 

(ABB, 2015b). The different divisions and their subdivisions are displayed below.  

 
Table 1: Different divisions within ABB and their subdivisions (ABB, 2015a). 

Power products 

o High voltage products 

o Medium voltage products 

o Transformers 

 

Power system 

o Power Generation 

o Power Transmission and distributions 

 

Low voltage products 

o Low voltage products and systems 

 

 

Process automation 

o Control systems 

o Measurements products 

o Turbocharging 

 

Discrete automation and motion 

o Drives 

o Motors and generators 

o Power converters and inverts 

o Power electronics 

o Programmable logic controllers 

o Electric vehicle charging infrastructure 

o UPS and power conditioning 

o Robotics 

2.3.2. Discrete Automation and Motion - Robotics 

History 

Discrete automation and motion is working with solutions for customer’s industrial and energy 

capabilities. The subdivision of robotics contributes to the automation for customer who wants 

to increase their industrial competence (ABB, 2015c). In 1974 Asea build their first industrial 

robot for delivery to a company in Sweden, (Asea and BBC join together and creates the 

current state of the company 1988 (ABB, 2015e)) and from there on the development has 

continued. Only the year after, in 1975, Asea exported to three more countries. The first few 

robots where welding robots. In the beginning of the 21th century, ABB is the first company to 

sell 100 000 robots in the world and at present day ABB has installed more than a quarter of a 

million robots (ABB, 2015d). 

 

Today 

When customers purchase a robot from ABB, the aim is to provide the customer with a life 

cycle service. Even at times when a robot is discontinued and is no longer produced, ABB can 

deliver spare part for a certain time. Within the life cycle ABB is able to provide service help 

Because of confidential company information, this section is not shown. /På grund av 

konfidentiell företagsinformation, är det här avsnittet dolt. 
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all day round, all year round. If a customer needs a spare part, the Robotics service logistic 

network aim to reach the customer with the spare part within 24 hours.1  

 
Figure 1: Distribution centres around the world, adapted from Conference information. 2 

Robotics has the Central Distribution Centre (CDC) in Germany. This is their main spare part 

warehouse and from this warehouse the main distribution of parts goes to all the other 

warehouses. To the CDC more than 20,000 parts are delivered from more than 800 different 

suppliers. 

Figure 2: Distribution overview, Robotics service logistic network. 3 

                                                 
1
 Personal communication: Hansson-Tengberg, Henrik; Strategic purchasing, ABB, 2015-03-27 

2
 Conference information: Varis, Henri; Strategic purchasing manager, ABB, 2015-03-27 

3 Personal communication: Varis, Henri; Strategic purchasing manager, ABB, 2015-03-27 

Local Customer Service 

Service Hub 

Central Distribution Centre  

Because of confidential company information, this section is not shown. /På grund av konfidentiell 
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The distribution of spare parts from the CDC is to different Local Business Units (LBU) at 

closer locations to the customers. In the LBU, there is not possible to stock all 20,000 different 

pieces, this due to the cost of storing. Parts that may not be stored at the LBU can for example 

be a part that is bulky, more expensive, or not demanded so often than maybe once a year. 

These parts are called NON-stock items.4 

2.3.3. Aftermarket, the different departments 

 Global Inventory Management (GIM) 

The GIM department has the task to ensure that the CDC has a good and sufficient stock level 

in order to meet the customers demand at the HUB.  Their primary task is to plan what the 

operational purchaser should buy from suppliers to CDC. 5 

 

 Operational purchase department 

The operational supply departments primary task is to receive purchase suggestions from GIM 

and order it from suppliers. Another task that they have is to ensure that the parts and material 

is arriving on time. In case material is late, they try to locate the material and rush it home to 

the CDC. Their duties are within suppliers and the CDC. They work with the inbound flow. 6 

 

 Strategic purchase department 

The principal task that the strategic supply department has is to ensure that there are suppliers 

available to buy parts and material from. They also ensure that there are valid contracts 

between supplier and the case study company as well as confirm the logistics of the delivery is 

in order. The strategic department look more with a tactic point of view on the purchasing 

compared to the operational supply department.7   

 

 Sales Support 

The group is divided into different tasks such as incoming questions linked to what the 

department is selling. Some are working with pricing parts when price is given on request. 

They also update the set pricing lists. One part of this department is responsible for operation 

and development of SAP (System Application Product) and BOL (Business On Line). SAP is 

planning software, and BOL the interface to SAP, in which the customers places their orders. 

In this department there is also a section that is handling questions that concern business 

development and the Life Cycle Management and a section administrating technical 

information, Parts Support.8  

  

                                                 
4 Personal communication: Hansson-Tengberg, Henrik; Strategic purchasing, ABB, 2015-03-27 
5 Personal communication: Berger, Patrik; Global inventory manager, ABB, 2015-04-08 
6 Personal communication: Heybroek, Lina; Operational purchasing manager, ABB, 2015-04-01 
7 Personal communication: Veris, Henri; Strategic purchasing manager, ABB, 2015-03-27 
8 Personal communication: Granli, Jacob; Sales support manager, ABB, 2015-04-17  

Because of confidential company information, this section is not shown. /På grund av 

konfidentiell företagsinformation, är det här avsnittet dolt. 

Because of confidential company information, this section is not shown. /På grund av 

konfidentiell företagsinformation, är det här avsnittet dolt. 



 9 

3. Theoretic framework   

This chapter is divided into three parts. First a literature study in different parts, which derives 

the majority of the qualitative part of the report. The second part of the theory is tools that the 

authors consider useful when implementing Lean in this case study company. The third part of 

the theory is tools that are useful for analysing data and statistics.  

 

 Lean 

Atkinson (2004) writes that if a company want to expand and also become more efficient, this 

can be done with implementing Lean. Liker (2004) has similar opinion about this and Lean can 

help a company increase their productivity. He also writes that a company who strives to be 

Lean has to make a long-term investment in educating their staff. Åhlström (2010) says as 

Liker (2004) that it is a long-term effort and states that companies need to be persistence to 
succeed. It is also crucial that everyone understands and can focus on the flow and to always 

try improving their work. Standardized processes are one of the fourteen Lean principles and 

are the foundation of work with continuously improvements and raising quality according to 

Liker (2004). However, Liker (2004) explains that if a process is changed over and over again, 

it only becomes a process variation; the process needs to be stable before it can be improved. 

The workers might use this process variation sometimes, but more often it will be ignored. The 

process needs to be stable, then standardized and later on improved again (Liker 2004). There 

are more benefits from standardized work writes Emiliani (2008). He states that the benefits 

with a reference point are that the future continuous work improvements can be compared to it. 

The comparison could be whether a process is controlled, reduction in variation, flexibility, 

predictable outcomes, clear expectations and if there is a learning organization (Emiliani, 

2008). He continues with explaining in his article that standardized work is not “set-in-stone”, 

because this should not impede the learning organization. When people come up with better 

ideas on how to do their work, this changes the standardized work. And he clarifies that 

creative ideas should be encouraged in a controlled manner (Emiliani, 2008). Liker (2004) also 

writes that if there is a standardized way of working, it is easier to have a key factor to compare 

with. If something goes wrong, was the work done as the standardized procedures says, in the 

case it was, it is time to change the procedure. Liker (2004) writes that standardized procedures 

are ways to also ensure the quality of work.  

 

There are tools and methods within TPS (Toyota Production System) but using them as they 

are, does not make a company to be “Lean”. The employees would soon enough be working as 

they did before and no improvements will come of it. That is because the employees might not 

have had the chance to understand the philosophy behind the new ways of working, says Liker 

(Liker, 2004). Therefore they do not contribute to continuously improve themselves or the 

production system. The change must be in the culture of the company and everyone should be 

involved. That means not only the staff on the workshop floor, but senior management as well. 

The company needs to learn from their own mistakes, give workers the authorities to solve the 

problems that might occur so the company can use valuable information. Liker state that his 

studies of the TPS and The Toyota Way made him realize that this is a system that gives people 

the tools to continuously improve their work and that it gives the employees a feeling of having 

a purpose with the work they do (Liker, 2004).  

 

Yamamoto and Bellgran (2010) writes that Lean is both floor shop techniques as well as 

production philosophies. This goes hand in hand with what Bhasin and Burcher (2006) already 

stated that the Lean concept is a way of thinking if you consider Lean as a philosophy and as a 

strategic approach. Liker (2004) describes the approach on Lean thinking in a company more 

on cultural alteration rather than using the known Lean tools of improvement. However many 
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researchers such as Höök and Stehn (2008) suggests that there has not been enough research 

done on the topic to ensure that it is possible to apply Lean principles in a cultural way. But if 

one looks back to Ohno (1988) he insisted that lean should permeate the entire company as a 

philosophy.  

 

Liker (2004) wrote about fourteen different principles for managing a Lean company. And 

many more have done similar work to develop a Lean manufacturing or service company, such 

as Womack and Jones (2003), which suggest five different principles to follow, and each 

principle is designed as a step towards a Lean company. They wanted these five principles to 

work as main guidance founded on each step one takes toward a Lean business. There are some 

tools that can help along the way. Different tools depending on what information you are 

searching for. However, later on as Womack and Jones (2007) develops the research they write 

that a company has to go through all these five steps. By combining them Womack and Jones 

(2007) explains that one would get a broad application in the whole company, including service 

processes. 

3.1.1. The 14 principles that Jeffrey Liker describes principle by principle;  

These fourteen principles are all adopted from Jeffrey Likers book, “The Toyota Way”, 2004. 

The book describes the way of thinking and the philosophy that has been the foundation of 

Toyotas success, as he understands it. 

 

The first principle is much like a fundamental way of thinking rather than a useful tool for a 

company. Even so, one can argue that it might be one of the most important one of them all. 

The principle is teaching to build a long-term foundation due to decision base decisions on 

long- term thinking, and do so even if it is on expense of short-term economical goals. This 

principle is supposed to teach the important factor that success is reached by among other, 

patience. To work from a long-term philosophically perspective and build companies from this 

as a common known goal within the company that is greater than just make money.  

 

The second principle is about creating continuous workflows. This because when it is practiced 

it will bring faultiness up to the surface if everyone is having the same routine all the time.  

 

The third principles tell that there should not be any overproduction and rather make the exact 

amount that the customer requires. This principle will also prevent that any faulty products are 

produced and stored away in a warehouse for a long time before reaching the customer.  

 

The forth principle in Likers book is describing how a company should even out the workload, 

this among other reasons will make the ability to be more flexible to what the customer wants, 

as well as a reduced risk of having stock left that will never be sold.  

 

The fifth principle, is teaching that if it is necessary, stop the process straight away to solve the 

problem and get the product right from the beginning. There are many different ways to 

practice this principle, but the thought with this principle is to build in quality during the 

process line.  

 

The sixth principle is to standardise work and that the company should follow this. With this as 

a foundation, Liker wants the workers to find opportunities for improvements within their 

standardised work as well as improve their participation in their work. If there is not a 

standardised way of working, the company will not know if there are good results when a 

change is made within the company.  
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The seventh principle is to use visual control. This means that everything should be visual so 

there is an easier way to work. Disarrangement in an e.g. complex ordering system often hides 

problems. Another way of working with visual control is to make sure the information a worker 

receives is compressed so that in a best-case scenario, it would fit on one single sheet of paper.  

 

The eighth principle is to only use proven technologies that support the staff and the processes 

one is working on. Liker describes how new processes or technologies really need to be tested 

by workers in different levels. There are advantages to embed new technologies within the 

workforce before it is established it within the company. This is because of more than one 

reason, on one hand the new solution should be really well tested and proven to work before 

implemented in the company.  

 

The ninth principle describes the value of developing leaders that understand the company and 

lives after its philosophy, as well as teaching it to all others within the company. It tells the 

importance to develop its own leaders rather than to buy them from someone else.  

 

The tenth principle is very similar to the ninth, and it is to develop people and work teams that 

are following the current company philosophy. This gives a foundation that people powers 

changes, and to invest in people already established in the company will make these loyal to 

the company.  

 

The eleventh principle is to challenge the partners and suppliers to become better. This can 

develop a trustworthy partnership with a long-term advantage. A company should treat their 

suppliers like an extended arm within the activities of the company. This will in the long run 

benefit the company.  

 

The twelfth principle is to go and see with your own eyes to really understand the situation. 

The thought with this is to really understand what is going on, and one of the tools to do so is 

the five why. When you use this tool you ask the question why, five times to get to the root of 

the problem. This will lead to solving the problem from the foundation and not just fix a 

problem at the surface, because then it probably will happen again.  

 

The thirteenth principle is to slowly and carefully consider all different solutions that are 

available, and then execute the chosen solution quickly but carefully.  

 

The last principle is to become a learning organisation where reflection and continuous 

improvements takes the company forward all the time. To become a learning organisation, it is 

important to seize valuable information. From the information and built-in knowledge that the 

company has, the company can make small continuous improvements gradually, called Kaizen. 

But there is more to become a learning organisation than just Kaizen. Another way to take care 

of proprietary information is to do a Hansei. Hansei translate to the importance of reflection. 

To become a learning organisation it is important to reflect on what the company has done, 

both good and bad, and learn from it.  

3.1.2. The 5 principles that Womack and Jones describes step by step;  

These following principles as Womack and Jones write in their book “Lean thinking, Banish 

waste and create wealth in your corporation”(2003), explain Lean thinking as if the managers 

of these corporation has lost sight of value and how to create it for the customer. The book is 
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focusing on already existing companies that is not Lean. They write the book with the intention 

for a company to go through these steps to become Lean.  

 

Value - The first step is to make sure that everyone agrees on the same parameters on what the 

company’s customers really want. To make sure that customers pay for what they think is 

value. A tool that is useful in this stage is first and foremost, to do a self-evaluation. In many 

situations, before a change is being made, it is good to indicate the position where the company 

stand. 

 

The Value stream - In the second step the company really has to learn its own processes. 

Determining the current situation for the company as well as measure the efficiency and the 

utilization of the processes. This to guarantee that later on in the progress set goals are being 

reached.  There is also the importance of knowing what is going on in the processes in different 

levels of the company, especially in a larger company that is harder to control. The creation of 

a value stream map will specify three sets of time consumptions; the first time consumption 

shows the time used for creating value for the customer. The second one is how much of the 

time that is spent and is not of value for the customer, but is required for the production. And 

the last time consumption that is spent represents what is not value enhancing for neither the 

customer nor the producer.  

 

Flow – The principle in the third stage is showing why the company should even out the flow 

and how it could be done. The concept of this is to eliminate those moments when a process is 

being held up for a certain unknown reason. This waiting that is occurring is not valuable for 

the customer. This could be loss of time that the customer is losing due to the fact that they 

could be spending their time on something productive. And of course this is also a loss of time 

for the producer itself that want to deliver products faster to the customer.   

 

Pull - The approach in this stage is located further on in the production. The foundation of this 

principle is that there should not be any production until there is a need for it. Nothing should 

be produced or stored until a customer order a production. This would eliminate of storage 

space, and cost of products in storage.  

 

Perfection – This last step towards Lean is perfection. The fundamental way to see this stage is 

to look at the production, how it would look like, if it were perfect. This should then give a 

clear view of what the vision of the production should be. This will then expose improvement 

opportunities for everyone in the company. The objective should always be towards perfection, 

through incremental improvements.   

 

 Aftermarket 

For a producing company it is crucial that when a machine breaks down they can get a new 

spare part quickly. The markets today expect fast service and this contributes to the important 

dimension of competitiveness between suppliers within the field of though pricing and quality 

insurance writes Hopp et al. (2007). They also write about a way of measuring the level of 

customer satisfaction, a classic way of doing so is to measure fill rate. This measures the 

unsystematic demand of spare parts and the ability to be able to deliver them to the customers. 

Huiskonen (2001) writes about the difference in the planning of spare parts compared to other 

products, the expectation from customer is higher in the market of spare parts rather than other 

products and that these demands are hard to predict. Huiskonen (2001) also mention that the 

claim on spare part service is higher. Since the criticality that can occur for a customer that 

need a spare part, the customer do not really care if you have the product in stock or not, they 
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only care about how fast they can get it to their manufacturing location writes Kutanoglu and 

Magajan (2009). They also mention the importance of this to be able to keep a customer and to 

attract more if you can ensure this to future customers. Since the complexity of stocking spare 

parts is due to the amount of products to have in stock compared to the low demand on some of 

these parts. Kutanoglu and Magajan (2009) continue to undermine the importance of optimal 

inventory of spare parts. A warehouse needs to minimize the costs and at the same time be able 

to give customers what they expect on time. 

 

 Implementation 

The journey of becoming a Lean company needs to start at the top but have to be built from the 

ground. To be successful in implementing Lean Liker (2004) says that senior management 

needs to understand and be engaged in the Lean philosophy. This is acknowledged by Angelis 

et al. (2011), they concluded that having Lean-committed workers depend on how effectively 

the management operates Lean policies and practices. Engaged leadership is one of the most 

crucial factors of success when implementing Lean is also the conclusion of Achanga et al. 

(2006). Atkinson (2004) writes that in a service-company introducing Lean should go in four 

steps. First the importance of persuades and correspond Lean Philosophy within the whole 

company. This foundation of implementing Lean is shared among other researchers such as 

Åhlström (2010). As Liker (2004) also express, Atkinson’s (2004) second step is to ensure that 

senior management is fully committed and communicates this down the entire chain, as 

mentioned before. Atkinson (2004) explains the importance of designing the projects that is 

needed to eliminate wastes. It might not be necessary to use all different tools that exist within 

TPS to ensure leanliness within the company writes Liker (2004). The last step Atkinson 

(2004) writes about are the importance after implementing tools is to ensure the co-workers 

that this is not a quick fix, and that it takes time to see results. If not, the co-workers might 

otherwise soon enough go back to the old routines (Atkinson, 2004).  

 

Åhlström (2010) writes that the reason many companies fail with implementing Lean is that 

there is a misunderstanding of what Lean really is. That it is a period when a company alters 

the way they work in a Lean way, but forget that it is constant work of continuously improve 

processes. Åhlström establishes that the foundation to do this is to create flow in the processes. 

He points out that it is impossible to create optimization within the processes without creation 

of a good flow. This is his first step towards implementing Lean.  

 

It is harder to implement Lean when it is a customer that is flowing through a process. This is 

due to that the customer is the variation in the process. To create a good flow in a process, there 

is a need to minimize the variation. Minimizing the variation is done with standardized 

procedures, but customer variation is hard to get rid of (Åhlström 2010). But Åhlström (2010) 

says that standardization cannot be so extended that the customer is experiencing a limitation, 

but still gives the company possibilities to continuous improvements. However, as Atkinson 

(2004) and Åhlström (2010) write in their articles, there is no easy way of implementing Lean 

in a company, specially when is it a service-oriented company. 

 

 Cultural change - strategy and vision 

There are many reasons why it is hard to change an organizational culture (Schein, 2010). His 

research is based on the reflection on why an organization in two very similar companies, with 

similar tasks, technologies and origins can be so different culturally. He explains that the 

entrepreneur and leader who have a vision about where the company is heading can lay the 

foundation in the cultural, or the change of the cultural of a company. Schein (2010) writes 
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about why people in a company have a resistance to change. Schein writes that it is not the 

human nature that does not want change, and that it is more a rational response. Why people do 

not want to change can depend on five different fears; fear of loss of power or position, 

temporary incompetence, punishment for incompetence, loss of personal identity and fear of 

loss of group membership. The leader in this position of a cultural change in the organisation 

needs to create psychological safety for the co-workers (Schein 2010). The manager through a 

change must be open and clear of what the set goal is. When the world is changing like Creazza 

and Dallari wrote the same year, Schein (2010) writes that the leader need to be able to change 

as rapidly as the market, and the strategy needs to be able to evolve as the external changes are. 

Therefore writes Schein (2010), the leader in a cultural changing organization needs to be 

persistence and at the same time patience, but yet flexible. The leader might not have the 

answer, but needs to show clear foundation and the eyes on the vision while the strategy is 

developed. 

 

 Value and Waste 

Ohno describes in his book, “Toyota Production System: Beyond large-scale production” 

(1988), that the Toyota production system is based on eliminating waste. Ohno asks a question 

about why waste even is produced from the beginning at all. He explains in the book that this 

has to do with in what condition one company exist. He continues by writing about the 

importance of identifying all the different wastes that occur in a process.  

Action not contributing to raising the customer value is considered to be waste and to eliminate 

that waste is the essence of the TPS according to Liker (2004). The wastes defined by Toyota 

are according to Bennett and Sutherland (2007): 

 
Table 2: Wastes according to Bennett and Sutherland, (2007). 

Waste Explanation 

Over-

production 
Producing more products or components than needed. 

Waiting time Any time waiting between the end of a process and the start of the next. 

Unnecessary 

transport 
Unnecessary transportation of products, information or materials. 

Over-

processing 

Adding more value than the agreement to the customer or using more material 

and/or energy to produce a product. 

Inventory 
All raw materials, work-in-process or finished products that is produced and is not 

needed to meet customer demands just in time or to maintain process stability. 

Unnecessary 

movement 
Unnecessary movement of people. 

Defects Production that results in scrap or rework. 

 

These “seven wastes” was originally based on different wastes found in production, but 

Bennett and Sutherland (2007) reworked them to be more aligned with a logistic point of view. 

This list is displayed in table 3 below.   
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Table 3: Wastes, with a logistic point of view according to Bennett and Sutherland, (2007). 

Waste Explanation 

Over-

production 

Products delivered before they are needed. Even more serious is demand 

information overproduction so-called “created demand.” Requesting a quantity 

greater than the need for use or requesting it earlier than needed makes a “created 

demand”.  

Delay/Waiting 
Delay between the end of one activity and the start of the next activity. For example 

time between the arrival of a truck and the loading of it, and the time between 

receiving the customer’s order and beginning to work on fulfilling the order. 

Transportation 
Unnecessary transport that results in added cost. Out-of-route stops, excessive 

backhaul, and unnecessary material handling distances. 

Motion Unnecessary movement of people, such as walking, reaching and stretching. 

Inventory 

Logistics activities that results in inventory being in a location other than where 

needed or more inventory being positioned than needed. Such as early deliveries, 

receipt of order for a quantity greater than needed, and inventory in the wrong 

distribution centre. 

Space 
Using space that is less than optimal. Bigger trucks than needed, not filling cartons 

to full capacity Examples include less than full/optimal trailer loads, cartons that 

are not filled to capacity, inefficient use of space in the warehouse. 

Errors 
Any logistic activity that causes rework, returns or unnecessary adjustments. Such 

as billing errors, and damaged/defective/wrong/mislabelled product and inventory 

discrepancies and adjustments. 

 

All waste cannot be eliminated; some actions are necessary even though they do not add value. 

For those actions try to minimize the waste as much as possible explains Liker (2004).   

 

 Visibility- Sea of Inventory 

Many authors such as El-Homsi and Slutsky (2010) and Bennett and Sutherland (2007) write 

that excess inventory is a waste. El-Homsi and Slutsky (2010) writes that all excess stock could 

hide problems. Such as transportation issues, no line imbalance and so on. This extra inventory 

costs money in the form of warehouse space and other costs (El-Homsi and Slutsky 2010).  

 

Figure 3: Sea of inventory, adapted from El-Homsi and Slutsky, (2010). 
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 Tools – to become Lean 

Toyota grew to be the third largest automotive manufacturer in the world by 2004 and they 

were by far the most profitable, Liker says in his book The Toyota Way (Liker, 2004). These are 

some tools that could be used when a company is altering their way of working towards Lean, 

such as Kaizen, Kano-model, VSM, Poka yoke, Ishikawa and Process mapping.  

3.7.1. Kaizen – Continuous improvements 

When translating the Japanese word “Kaizen”, Medinilla (2014) explain that it can be 

translated into good change, or continuous improvements. Even though it seems to be an easy 

translation, kaizen is a rather complex. It is a way of feeling uncomfortable in the way the 

company is right now, and strive towards the ideal state is always present. Even though 

perfection is not manageable, the walk towards perfection is small continuous improvements. 

When Medinilla (2014) talks about Lean and Kaizen, the small improvements do not occur 

because there is a problem that needs to be fixed. It is during a controlled meeting, workflow 

and spot improvement opportunities are exposed and all relevant data is visible for everyone. It 

is when everything is exposed that suggestions for improvements are made (Medinilla, 2014). 

3.7.2. The Kano-model 

With customers needs for products and services the Kano-model can visualize the requirements 

of the products. This can later give a good starting point, which indicates where in the business 

processes there are wastes that need to be eliminated in order to become Lean (Helling, 2001). 

 

The first stage in the Kano-model is the “must be”, here is the basic need of a customer need 

that has to be fulfilled, and such as in a logistic company could be that the part arrives. The 

second stage of the Kano-model is the “one dimensional”, here the customer get some more, 

this could still be something basic such as the customer needing some help to alter the order 

arrival, and a person can help with that. The “Delighters” stage represent when a customer’s 

need surpasses and they get delighted for extra service. This will help a company to determine 

the level of service needed and whether the customers need is really fulfilled. On the other 

hand it can show where there are waste if one always let the customer feel delighted, without 

paying for it. The result from the Kano-model should reflect the company’s visions and goals 

(Helling, 2001).  

 

Must be 

One-dimensional 

Delighters 

Figure 4: Kano-model for customer needs, adapted from Successimg, (2015). 
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3.7.3. Poka yoke 

One tool that can be very useful is Poka yoke. It is a tool that helps to ensure that everyone 

within the process cannot do anything wrong. At the same time, all customers would get treated 

the exact same way no matter who would help him or her with a delivery or any other problem. 

At the same time it is thought to be a waste if someone spend time on a customer and is not 

helping the customer right (Helling, 2001). Defects are wasteful if not recognized and will 

disappoint the customer’s experience of the quality. The idea behind Poka yoke is that it is not 

acceptable with any defects. In a workplace there are many things that can go wrong and to 

prevent this, a sort of “fool-proofing” can help preventing that mistakes are done. Poka yoke 

frees the mind of the worker from repetitive tasks or actions that depends on vigilance or 

memory so that the workers can pursue more value-adding activities (Hirano, 1988). 

3.7.4. Ishikawa 

One tool within Lean is the Ishikawa diagram, also known as a fishbone diagram. The idea of 

this diagram is that through analysing a problem, the diagram will show its root cause. The 

result is a clear structure showing the causes of the problem. This tool is used to find solutions 

on existing problems and is commonly used for quality control through a set diagrams and 

topics (Helling, 2001). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.7.5. Process mapping 

Process mapping is a visualisation of all the processes and steps that products are taking. It is 

done with basic symbols shown below. Each step in a process has a figure; there can be many 

activity steps after one another. After every decision point the process takes two different 

directions, a “yes” direction and a “no” direction. A decision point is based on a question. It 

can be used in different areas in a company, from developing a new product to revising 

information flow. The process map should be profound so it covers what is supposed to be 

delivered but as limited, that it is not a problem to map it. To make a good process map, it is 

needed to assure that the whole process is shown and at the same time make sure that there are 

clear boundaries between the starting point and the end point. It needs to be determined in what 

level of detail the mapping is going to be, and the important aspect of ensuring that all activities 

are shown. Organise all the steps in order and identify where activities and important decision 

points are (Helling, 2001). 

Figure 5: Ishikawa diagram, adapted from Comindwork, (2015). 
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    Starting point                     Activity               Decision point               End point 

  

Before the process mapping begin, it is important to determine the scope of the process map, 

and the endpoint should live up to customer need and desire. It is important to analyse the 

process and determine where there are opportunities to implement improvements (Helling, 

2001). 

3.7.6. Value Stream Map (VSM) 

Another fundamental way of looking at Lean is to eliminate everything that is of no value for 

the customer. However, the value will be a variable that is changing with every customer’s 

different need and wishes (Åhlström 2010).  

 

 
Figure 7: VSM for office, adapted from Liker, (2004). 

The VSM is a tool to map the current state of a value stream. With the VSM process flow, 

material flow and information flow is mapped. The map shows these streams from customer 

back to incoming raw material. It is an easy-to-use tool as it is built up of different boxes 

showing the different stages in the value stream (Bicheno, J. 2007). Liker (2004), however, 

says that making a value stream map of a service process is much harder than making one of a 

manufacturing process. This is because services are often project based with huge variation in 

size, complexity, staff members etc. But still Liker (2004) thinks it is possible to map the value 

stream. Just as if it was for a manufacturing process one should start with the customer and 

work backwards to the supplier (Liker, 2004). In a service VSM there is a good chance that one 

will find information waiting between processes to be handled just as in a VSM for 

manufacturing there is inventories between different stations. Information that is processed 

before it is needed in the next step is stored, waiting to be processed in the next step (Liker, 

2004). In service organizations the most common waste is information waiting in between 

different steps of the value stream, says Liker (2004) 

Figure 6: Basic symbols used to map a process, adapted from Helling, (2001). 
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 Tools – to analyse data 

The following tools are useful when analysing data.  

3.8.1. Run chart 

A run chart is used to analyse if a process over a period of time is within desirable limits. It 

shows the data in chronological order and how different patterns and trends vary. A run chart is 

also a good tool to use when comparing a process before and after a change to recognize any 

developments that might have been made. Or to analyse if a process is being as even as 

required. The time period should be displayed on the x-axis and on the y-axis there are three 

lines, the middle one is the optimal outcome and the two outer lines shows the worst approved 

scenario. After plotting, analysis will show if there is a systematic error occurring and during 

what time it happen. In the example chart below there is an indication of a process not 

producing within the required limits, and a closer look might show some error in the process. 

(Meran et al. 2013) 

 

 

 

 

 

 

 

 

 

 

 

3.8.2.  Scatter plot chart 

The Scatter plot chart is used to display correlation between two metric variables. After using 

an Ishikawa diagram, the scatter plot is a way to confirm any suspected correlation found.  This 

type of chart only states that there is a relationship, not what kind of relation it is (Meran et al. 

2013) 
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Figure 8: Run chart, adapted from Meran et al., (2013). 

Figure 9: Scatter Plot, adapted from Meran et al., (2013). 
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3.8.3. Pareto chart 

When data has been collected and categorized, a Pareto chart can be used to display what 

category contributes the most to a specific issue. The chart displays the cumulative impact of 

each category. The Pareto chart is a tool that is helpful for prioritizing where to start taking 

action (Meran, et al. 2013 and Bergman and Klefsjö 2012). When used correctly the chart 

should determine the 80/20 rules, which say 20% of the categories contribute to 80% of the 

issue. When making Pareto charts Bergman and Klefsjö (2012) says it is important to always 

describe what, when and how the data were collected so it is traceable in future improvement 

efforts and analysis (Bergman and Klefsjö 2012). 

 

 

 
 

Figure 10: Pareto, adapted from Bergman and Klefsjö, (2012). 
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4. Result 

This chapter is divided into two different parts. Section 4.1 is interviews conducted at the 

company with the staff. These answers will be crosschecked with the quantitative information 

(4.2 Quantitative information). This will make a triangulation of all the aggregated 

information.  

 

 Interviews 

These interview responses are assembled from multiple interviews. This will create an 

overview in those cases that the respondents have similar opinion or views on various topics. 

The respondents are interviewed individually. The respondents that were interviewed works in 

different departments as well as different stages within the hierarchy of the company. These 

people have had the choice to be anonymous. 

4.1.1. Lean 

The first part of the questions asked is about Lean. Lean is in many ways not a set of goals that 

one company strive to reach. It is a mind set that should permeate the whole company. When 

the company has become more Lean, the work is still just in the starting blocks. They have to 

make a long-term commitment. Persistence is in many ways the key to success within the Lean 

concept (Åhlström, 2010).  

 

One respondent leader developed a new strategy in August 2014 where Lean is the foundation. 

However, another respondent leaders is not familiar with this strategy, but answers that Lean is 

such a broad way of working so there are work that is ongoing and comparable to the work 

within Lean.  

 

“I don’t think we have it formally defined that we should work with Lean and the principles 

within Lean” – Respondent C. 

 

This opinion is also shared further among the co-workers. One respondent also expresses that 

they do work proactively with improvements, but says that the experience in practice is that 

there is not enough time to develop a system that is so proactive that the customers do not 

experience the problem in the first place. The respondents who work as leaders in some way do 

not think that they have enough time to work proactively with Lean. They all speak about ways 

to eliminate waste because they are all aware of the different ways they do waste time and 

money.  However, time spent on solving these problems is money.  

 

“It becomes a vicious circle.”– Respondent C. 

 

Nor is there a directive from leaders above which states that they should work with Lean, 

however there is an open discussion about working with preventing waste. This includes 

discussions about waste in overstocking, waste of time and waiting time, among others. It is a 

fragile system where the customer might have to wait for information for a long time because 

the person with the right knowledge might be a long way down the information chain.  

 

“It becomes such a long chain and it is hard to determine what is real experienced value and 

what is waiting in this?” – Respondent A. 

 

The aim for the case company aftermarket is not to do the same amount of work with less 

manpower, but to cope with the increasing numbers of sales orders. Another respondent 
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expresses a similar opinion: that the productivity is too low, and by help of Lean, hope to 

increase productivity.  

 

-“The productivity within our function is low today.”  – Respondent F. 

4.1.2. Cultural change - Strategy and vision 

In this part of the interviews questions about strategy and vision were asked. When starting the 

process toward becoming Lean, all the decisions should be based on long-term thinking. A 

company’s philosophy should be the foundation for all strategy and development that is taking 

place (Schein 2010). In this case study the company group’s vision should be the foundation for 

the aftermarket strategy and should be established in the company by the leader (Schein 2010).  

 

In the department of aftermarket their vision is to get the right product to the right place at the 

right time. All of the respondents expressed the same vision. The expressed goal within the 

department is that a customer should be able to have a spare part within 24 hours from when 

the order is placed. Not all respondents are familiar with this and this due to the purchasing 

department do not work on that part of the delivery chain. This makes the respondents falter in 

their answers.  

 

“I think we have quite a few visions. However, I believe that the customer should have the right 

spare part, at the right time and in the right location.” – Respondent B.  

 

The manager of Global parts and logistic explains that there is a brand new strategy ahead for 

the case company. The strategy is set for 2020, and at the same time each department have their 

own strategies to work for. This new strategy could adapt into all levels of the aftermarket, 

from production of a spare part to the delivery to an end customer. It is so new that it has not 

yet been presented to the departments, he responds. The respondent leader continues to explain 

that this strategy is going to focus more on the end customer than earlier strategies.  

 

“To deliver spare parts to the customer site within 24 hours to keep production running.”– 

Respondent E. 

 

To be able to get to this strategic vision might be hard within four and a half years. But the 

respondent leader expresses that he do believe that it might be possible.  

 

“We do not even know how the world will look like in 2020. It will probably look different to 

what we think it will look like. So we need to adapt on the way there.” – Respondent G. 

 

One respondent expresses that there are a hierarchy within the department, and that they feel 

like they should go to their department leader to address a problem. There is an existing 

hierarchy, but not as formal as in some companies says one respondent, and continues by 

explaining that organisational structure is good in moderation.   

4.1.3. Flow 

In this part of the interviews there are questions about what the respondent knows about the 

flow. Knowledge about the flow is fundamental when developing the company with continuous 

improvements. There is more to this than only develop the company, if you develop the people 

working in the company this will make them more loyal to the company says Liker (2004). The 

flow is essential and the foundation of Lean according to Åhlström (2010) and everyone should 



 23 

be aware of it. This section is about both knowledge of the flow and the physical flow of spare 

parts.  

 

The general opinions from some of the respondents are that the level of knowledge is fairly 

even. The co-workers have a good understanding of what their roles are requiring them to do 

and to keep an even workload. One respondent leader thinks that some have even better 

knowledge of the flow in detail level than the leaders themselves. It is also expressed that the 

co-workers have good knowledge about the lead times, which is so crucial to keep on order to 

make the customers satisfied.  

 

“I do believe that they have good knowledge about the supply chain, and sometimes even better 

in detail than I have!”  – Respondent D.  

 

However this opinion is not shared among all of the leaders. One respondent leader thinks that 

the knowledge about the distribution chain varies.  

 

“It varies a lot, some have good knowledge while others have very little. We do have a great 

variation of competence.” – Respondent F. 

 

One respondent leader thinks that the co-workers in the department have good knowledge 

about the duties of their group. The respondent co-workers are feeling that they do not have to 

care about other departments so they stay focused on their own department.  

 

“I would say that the knowledge about the supply chain for the CDC is good, but from there 

they don’t have such good knowledge of the flow. – Respondent C.  

 

If a co-worker would like to attend some internal training, there are opportunities to do so. The 

co-worker would need to address their leader and tell them that they want to, and the leader 

will decide if there is need for that as well as if there are funds for it. There is also education 

within different business systems available, but not all co-workers are aware of this.  

 

“I was learning by doing.”– Respondent A. 

 

The physical flow of spare parts are in some areas good and in some areas not so good, this 

opinion is shared among all the respondents. The physical flow in to CDC is not functioning as 

good as the flow out from CDC. One respondent leader explains that one reason for the poor 

OTD could be that there are too many external suppliers.  

 

”First of January we had more than 800 different suppliers.” – Respondent F.  

 

There are also difficulties with suppliers that the company only needs to purchase something on 

a yearly basis, and sometimes even more seldom. These suppliers have probably more 

important customers and do not prioritise our company, explains one respondent. Another 

respondent explains that this is the reason to reduce the amount of suppliers.  

 

“We are not high on their priority list due to the fact that we do not purchase so often.”– 

Respondent G.  

 

When considering the OTD as a part of the flow, there are indications that there are some 

suppliers that frequently cause delays in the flow; more than others says one respondent. The 
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other respondents agree that there are more problems with the internal suppliers than it is with 

external suppliers. Since a year back, they cooperate more frequently with the internal suppliers 

explains one respondent. The enhancements they have worked on are to try and create better 

collaboration between production systems and the purchasing systems say one respondent.  

 

“The systems remains the same, but the demands have change.” – Respondent G. 

 

There is no existing VSM. However, there have been attempts to map the different flows in the 

department explains a couple of respondents. In one attempt to do a VSM, there was not 

enough information available to complete it. At the same time it is too much variable 

information that a VSM would not be able to view the accurate flow. Neither is there an up-to-

date map of processes that the co-workers can use in their work. One respondent leader says 

that there are some maps, but the co-workers do not use them since they do not need them in 

their daily work.  

 

“The existing maps are not up to date, because of the people who would use them do not need 

them.” – Respondent E. 

4.1.4. Overstock 

Some questions in the interviews are about overstocking. One of the important philosophies of 

Lean is to eliminate waste. One waste is to have an overstock, which creates longer throughput 

times, which is costly for the company. Overstocking hides parts that might be broken as well 

as problems with delayed deliveries from suppliers (El-Homsi and Slutsky, 2010). 

 

One respondent leader describes that they have to consider both stock value and availability. 

They measure both of the parameters in the same chart to see if they reach their set goals or 

not. Sometimes there might be other factors to take into consideration when optimizing the 

warehouse one respondent says. Another respondent leader continues to define this by saying 

that if they cannot reach the set goals for supplier OTD; they will have to resolve the issue with 

overstock. 

 

“We will have to compensate by overstocking in the CDC.”– Respondent D. 

 

One respondent expresses that some parts in the CDC that are not sold too often might have an 

OTD to customer of 30%, but because it is a low volume part, it does not show too much in 

their reports.  

4.1.5. Help and challenge your suppliers 

Some questions in the interviews are about the suppliers, and how the deliveries from suppliers 

are. There is a philosophy that is well known within Lean, but not too often applied out in the 

field. It is to keep challenging and help your supplier to become better. This makes your 

supplier more willing to go the extra mile for a good customer and it also makes them help the 

company to get better by providing better solutions (Liker, 2004).  

 

All respondents seem to have the same opinion about the external and internal suppliers. 

Internal suppliers are other devices within the same company group. The purchase of parts 

from internal suppliers is in the computer system managed as a stock transfer. This contributes 

to that there is a bigger need for visibility between production and the purchasing department, 

says one respondent co-worker.  
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“It can be easier to put higher demands on the external supplier due to set agreements.”– 

Respondent G. 

 

The respondent continues to clarify that even though they do share the same computer system, 

they do not have similar solutions. The internal suppliers measure their consumption, for their 

customers and not for the aftermarket. What the aftermarket needs to restock in the CDC is not 

taken in consideration, because they usually do not need so many parts. There are also some 

parts from the internal suppliers that are refined and sent later on to the CDC. 

 

“With the internal suppliers there are more priorities and different kind of dialog.”– 

Respondent C.  

 

This is also reflected in the co-worker’s opinion on the internal supplier. One respondent co-

worker describes how they have some visibility into internal suppliers production, and 

sometimes knows where the part is within the process even though the supplier do not have a 

clue.  

 

“The supplier which should be the closest to our heart is the one that fails to delivers more 

often than other suppliers.”- Respondent B.  

 

Every respondent, both leaders and co-workers tell the same story about how the internal 

suppliers too often have the wrong information within the computer system. The information 

might be corrupt, not updated or the information, which is fetched by SAP, is not transferred 

between the systems correctly. One respondent leader elaborates the experience by saying that 

it is hard to determine the demand for spare parts, that there is no reliable forecast, because one 

can never be sure when a machine is going to break down.  

 

“In order to have a good visibility of the material flow, one would have to have a good 

understanding of the system as well as good communication with everyone in the supply 

chain.” – Respondent E.  

4.1.6. Visibility 

In this part of the interviews the questions was about visibility within the company’s computer 

system.  One important aspect of Lean is that everything should be visible so that work 

becomes easier. This is important in order to bring every problem to the surface. One way that 

this could be done is to clean up routines to find hidden problems arising out of mismanaged 

sequences. Another way could be to visualize everything that happens during the process to 

bring problems to the surface (El-Homsi and Slutsky, 2010). 

 

If a product is late to the customer there is little work they can do proactively. The co-workers 

in the purchasing department have an Excel report that they work with at least once a week. In 

the report there are indications if a part or material is showing information that it might be 

delayed. With this information they can contact the supplier and try to get the material in stock 

quicker, explains a respondent leader.  

 

“If you don’t get the order confirmation at the date you wished for, then you have a chance to 

control the situation in advance.” – Respondent B.  

 

One respondent leader says that the most common way for their aftermarket to evaluate if they 

do meet their set goals is to measure the supplier OTD. However, this is done after the 
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customer has received the spare part, and at this stage there is little they can do to make the 

customer happy. At the same time another respondent leader explains that there is limited time 

they can spend on proactive solutions.  

 

“To meet the OTD goals to customers we will have to compensate with a greater stock in the 

CDC.” – Respondent D. 

 

One respondent leader explains how there is an ongoing project about how to map the 

outbound transport. This part of the supply chain has so far not been mapped. So far the 

outbound department do not known why a part is late to a customer, if the transport left the 

CDC on time.  

 

“We don’t have full visibility in the CDC, and we miss transportation visibility on outbound.” 

– Respondent F.  

 

The strategic leader talks about the difficulties in how to make all the incoming information 

visible to everyone. There is so much information that no one knows how to handle it.  

 

“You often have too much information or the information is not at the right place in the system. 

So you have to gather the information on your own to analyse it. This needs to be 

automatized.” – Respondent F. 

 

This opinion is shared in the other departments as well, one respondent co-worker explains that 

some problems would be very easy to solve if one just had the right information. There are two 

problems when trying to get information. One problem is the lack of knowledge on how to 

access the information. And the other problem is that when they do access the information, 

then there is so much information that it becomes a problem to handle it.  

 

“I know the information is there, but at this stage we don’t have the ability to access the 

information.” – Respondent A.  

 

There is also an underlying problem with the incoming deliveries to the CDC. This thought is 

shared among all the respondent leaders. The problem could be that the warehouse cannot 

handle the great amount of incoming parts. The pallets might be standing outside waiting for 

arrival registration. This problem occurs mainly because the CDC does not know how many 

shipments (pallets) that are arriving each day.  

 

“If there is a queue for incoming materials, the parts may have to wait for a while.”– 

Respondent D. 

 

If the CDC also had better visibility on how many pallets they are receiving, they might have a 

way to solve their problems. One respondent says that it might even happen that the customers 

do not get the spare part on time because it is stuck on the loading dock.  

 

“They don’t know if they are receiving one pallet or a hundred. How are they supposed to plan 

their workforce? To register a hundred pallets can even take days!” – Respondent D.  

4.1.7. Kaizen - Continuous improvements 

The second part of the interviews is about continuous improvements. Continuous improvements 

are an important part in the Lean approach. The goal with this is to always strive forward and 
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learn from your improvements, as this will take the company forward all the time (Medinilla, 

2014). 

 

One way that they are implementing continuous improvements is by having small projects 

among the co-workers. Everyone that has been interviewed has mentioned these projects that is 

called VU-projects (operations developments). The aim of these projects is that the employees 

develop their own workplace within the company, sometimes cross-functional as well as just 

within department. This helps developing both the co-workers and the company itself. The 

opinions of these projects are not shared equally between employees and managers.  

 

“For me it is really interesting to be in a VU-project, for others it feels like it takes time from 

their daily work.” – Respondent B. 

 

It is when a project is finished that the co-workers thinks that a good feedback would get them 

more motivated to take on another project. There is no dedicated forum to where the results are 

presented to other co-workers. The information that goes out to co-workers is presented only if 

they are affected in their routines and in this way alters their work.  

 

“The result of a project is shown to participating co-workers, and co-workers affected by 

improved business process.”– Respondent G. 

 

There is also a general opinion among the co-workers that the motivation for VU-projects 

would increase if there would be a visual monitor those at the aftermarket to see and take part 

of other results.  

 

“Instead of leading the project forward, my role becomes more about how I can motivate my 

co-workers to participate in the project.” – Respondent B. 

 

There are other ways for the co-workers to express their suggestions for improvements, says 

one respondent leader, during the weekly department meetings. There is also always the 

possibility to email your group leader, says one respondent co-worker. However, the problems 

that arise and are resolved within the department are not followed up systematically, so that it 

may not happen again and affect the next customer or employees work. It is a question about 

time to work proactively.  

  

“One only solve the individual case, and does not look at the phenomenon.”– Respondent C. 

  

When it comes to the climate within the company the opinions diverge. The leaders believe that 

the co-workers can openly express their ideas on continuous improvements. All respondent co-

workers agree that the culture in the company is that they should not be intimidated by 

addressing their leaders with problems or with suggesting new improvements. However, the 

co-workers do not address leaders because they feel like their problems are not taken seriously, 

or that nothing is being done to solve them.  

 

“Partly because nothing happens, it is not taken seriously.”– Respondent B. 

 

One respondent co-worker expresses that from experience their colleagues have mainly good 

knowledge about their own field, but that some care less about what others do. In their group 

meetings every week they have an open conversation about how they work, this to ensure that 
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they all are doing the same thing while solving problems. The same respondent co-worker 

expresses that the understanding within the group is based on the given information. 

 

“My colleagues, just like me, knows only so much about the distribution chain from what is 

presented to us via the KPI.” – Respondent A.  

 

If a co-worker addresses the leader with a problem, it is up to that leader to escalate the 

problem onward, says a respondent.  

 

 Quantitative information 

This part of the chapter is about the result gathered from the data provided by the study case 

company. It involves both data information and flow information. The flow information has 

been interpreted from the data files, but at times the information has been collected verbally by 

the company or via email correspondents. To get a better understanding of the following 

section, there is a flow chart of the complete flow of information and materials. See Appendix 

3, aggregated flow chart of the spare part supply chain.   

4.2.1.  External spare part supply chain 

When a customer’s machine needs repairs or maintenance they contact their LBU. There are 54 

LBUs around the world. The LBUs are independent businesses not owned by the case 

company. Small stocks of spare parts are held at the LBUs. When customers need a spare part 

they buy it from the LBU. The LBU’s MRP (Material Requirements Planning) system then 

creates a purchase suggestion that needs to be manually processed. The purchase orders from 

the LBUs are transferred to the OMS (Outage Management System, ordering program) system 

once a day.  

The capacity at the CDC is so that orders coming in to the CDC before 14:30 will be sent out 

the same day.  

 

The stock levels in the CDC are monitored by the MCA (MCA solution, ordering program) 

system, which will create purchase order suggestions if the forecast review says that there is a 

need for it. Purchase order suggestions in MCA are manually reviewed by the planning 

department, and if accepted transferred via the SAP system to the operative purchasing 

department. Sometimes there are not an active supplier or an up-to-date price for the part; the 

planning department then transfer the suggestion to the strategic purchase department instead.  

In the operative purchasing department the purchase order suggestion is examined. Parts in the 

order suggestion are checked in the system so that there are active suppliers and prices. When 

the supplier and the price are updated the operative purchasing department can place an order 

at the supplier.  

 

When the supplier gets the order they send an order confirmation containing a confirmed 

delivery date. When the spare part is ready at the supplier it is sent to the CDC. The case 

company is responsible for the transportation of the spare parts between the suppliers and the 

CDC and between the CDC and the LBUs. Third party distributors handle the transportations. 

This external spare part supply chain is shown below in a flow chart, figure 11. 
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Figure 11: Flow of spare part from external supplier, (on-stock parts).  

4.2.2. Internal spare part supply chain 

The internal spare parts flow is similar to the external flow. There is a difference in the 

purchase order handling. When a spare part is ordered from an internal supplier there is not a 

purchase ordered issued, instead there is a stock transfer order issued. As the case company 

already owns the spare part it just needed to be placed in another stock. The purchasing 

department do not get a purchase order confirmation for these stock transfers as they do from 

external suppliers. Like the spare parts from external suppliers they are shipped to the CDC in 

Germany where they are received and the information in OMS and SAP system is updated.  

4.2.3. The purchase order process 

The purchase order creation process (figure 12) is initiated with a purchase order suggestion 

coming from the planning department. The suggestion is reviewed and it is checked that there 

is an active supplier and a price for that spare part. If not, a request for a supplier and price 

update is sent to the strategic purchasing department. The strategic purchasing department’s 

responsibility is to negotiate contracts with the suppliers and update the information for the 

operative purchasing department. When the supplier and the price are up to date a purchase 

order can be issued and sent to the supplier, which ends the process. 

In the Excel file9 provided to the authors, the times for purchase suggestions and purchase 

order creation for 2014 are shown. The average delay between suggestions and orders are 2.78 

days. A run chart, figure 13, is used to show the variation in number of purchase requests per 

month during 2014.  

 

                                                 
9 Excel file: Purchase request (GIM) to PO (op inköp).xls, received by Hansson-Tengberg, Henrik; Strategic 

purchasing, ABB, 2015-04-06 

Because of confidential company information, this section is not shown. /På grund av 

konfidentiell företagsinformation, är det här avsnittet dolt. 
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4.2.4. Visualization  

When the spare parts leave the suppliers for transportation, to the CDC or when they leave the 

CDC for the LBUs, they are not longer visible in the IT-system. In transit no information is 

sent to the case company. If a shipment is late they will not know until the parts arrive at its 

Figure12: Flow of purchase order creation. 
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destination, as there is no signal alarming before the confirmed delivery date is passed. Why 

inbound shipments are being late is not logged for further investigation today.10 

 

Information about late shipments to the LBUs is found in the outbound Excel file11. However it 

does not contain information about transportation problems, except for five order lines of the 

nearly 132,000 order lines dispatched 2014.  

 

In those cases the “delay code” says: “Delivery address and/or route is missing”. In 11,284 out 

of 11,855 missed deliveries the “delay code” is missing in the information.  

The times shown in the Excel file13 are only from when the transfers are done between the 

different systems. Therefore all times that are showing: 12:00AM. This makes it impossible to 

see the exact waiting times between the different stages of handling orders and spare parts in 

the information. Another problem is that in many cases there is information missing or there is 

information being obviously wrong. For example there are 44,981 order lines with confirmed 

delivery date earlier then whished delivery date, which means that they were delivered early, 

still 3,136 of these has a delay code stating that they were delivered late. 

 

Even if there is deficiency of information in the Excel files, it is the actual data that the case 

company bases their reports on. The lack of information in the files is due to several reasons, 

the distributors do not collect all the needed information or mistakes are done when the orders 

are entered in the system. 

 

 Inbound  

The inbound section covers the first part of the spare part distribution chain, from the purchase 

order issuing till the spare parts arrives in the CDC. 

4.3.1.  Inbound - OTD 

In the companies ordering system, SAP there is a lead time for each article. The lead time is set 

by the strategic purchasers, who manually updates the SAP with information provided by the 

suppliers. These lead times are not checked on a regular basis but updated when suppliers 

announce new information about their lead times.  

The requested delivery date is a date that the planning department set on the suggested 

purchase order. It is the same date as the purchase suggestion is being issued plus the lead time 

from the SAP for that article.  

When the purchase department creates the actual purchase order they set a purchase order lead 

time. That is the number of days left to meet the requested delivery. When the purchase order is 

sent to the supplier, they return an order confirmation with a confirmed delivery dates that 

might differ from the requested delivery date.  

The confirmed delivery date is the date that the supplier confirms that they will be able to 

deliver. The OTD for inbound deliveries are calculated in two ways. Requested OTD are 

delivery date compared with the requested delivery date and confirmed OTD are delivery date 

compared with the confirmed delivery date. 

4.3.2. Inbound - Quantitative data 

The Excel-file10 contains information about the shipments of spare parts purchased from 

different suppliers and delivered to the CDC.  

                                                 
10 Excel file: OTD Exjobbare.xls, received by: Hansson-Tengberg, Henrik; Strategic purchasing, ABB, 2015-04-06 
11 Excel file: OTD outbound - details 2014-2015.xls, received by Hansson-Tengberg, Henrik; Strategic 

purchasing, ABB, 2015-04-06 

Because of confidential company information, this section is not shown. /På grund av 
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The purchase orders can be followed through the document from who is issuing the purchase 

order suggestion, with a requested delivery date, to when it is received at the CDC.  

Below is a table showing some short facts about the inbound data (table 4). 

 
Table 4: Brief facts, Inbound 2014. 

 

When sorting late shipments by month it is shown that January and February has a clearly 

lower OTD. One reason for this could be due to many holidays in late December.  The rest of 

the year the OTD is rather steady. 
 

Table 5: Confirmed and Requested OTD, 2014. 

Confirmed OTD 2014 Requested OTD 2014 

Month OTD Month  OTD 

January 49% January 33% 

February 65% February 48% 

March 78% March 55% 

April 83% April 56% 

May 78% May 59% 

June 79% June 59% 

July 85% July 63% 

August 88% August 64% 

September 89% September 65% 

October 85% October 62% 

November 81% November 59% 

December 79% December 59% 

Average OTD 78% Average OTD 57% 

 

A closer look at the external suppliers reveals that one external supplier stands for almost 18% 

of missed requested OTDs.12 The top three externals suppliers in the list of missed OTDs 

stands for 37% of  missed OTDs. Of the total missed OTDs, internal and external, one external 

                                                 
12 Excel file: OTD outbound - details 2014-2015.xls, received by Hansson-Tengberg, Henrik; Strategic 

purchasing, ABB, 2015-04-06 

Inbound 2014   

Orders received at CDC 7,098 

Order lines 16,212 

Average Lead time (days) 46 

Order lines missed OTD (confirmed) 3,708 

OTD confirmed (%) 77% 

Average number of days delay time (confirmed) 20 

Order lines missed OTD (requested) 7,166 

OTD requested (%) 56% 

Average number of days delay time (requested) 33 

Suppliers in registry 719 

Suppliers traded with 260 

Because of confidential company information, this section is not shown. /På grund av 

konfidentiell företagsinformation, är det här avsnittet dolt. 
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supplier still stands for 9% of missed OTDs, and the top three external supplier in the list of 

missed OTDs stands for 18% of total missed OTDs. Due to that many suppliers have missed 

OTDs, the figure below is compressed at the black line and only shows the top and bottom of 

the suppliers.  

 

 
 
Figure14: Missed OTD from external suppliers, 2014.  

Many of the orders not meeting the OTD are delivered from internal suppliers, like the 

company’s production unit or other companies in the case company group. When comparing 

the numbers of late shipments between the internal and external suppliers, it is found that: Out 

of the 16,212 order lines, 8,126 were purchased from internal suppliers. Out of these 3,647 

missed the requested delivery date that gives an OTD of 55%.  

From external suppliers 8,086 shipments were sent and 3,529 of those were delivered late 

giving an OTD of 56%. Shipments that were late from the external suppliers were shipped from 

245 different suppliers and the late internal shipments from fifteen suppliers.  

Of the missed shipments from the internal suppliers 2,301 are from one supplier. That supplier 

stands for 32% of the total number of missed requested delivery dates and 63% of the internal 

missed delivery dates. That means that 40% of the missed requested OTDs are shipments from 

only four suppliers.  

 
Figure15: Missed OTD by internal suppliers, 2014. 
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 Outbound 

This section covers the part of the distribution chain where the spare parts goes out from the 

CDC in Germany and to the LBU.  

4.4.1. Outbound - OTD 

There are 11,855 order lines that are delayed with more than one day according to the Excel-

file13. The column that shows these delays only gets a number if the delivery is confirmed.  

However, the column misses information in more than 36,600 (27%) order lines. That means 

that 95,217 order lines out of the 131,867 order lines in 2014 are confirmed delivered. The 

OTD for confirmed deliveries are 87.5%. 

 

When comparing “wished delivery date” with the dates for “received by consignee” there is 

11,219 order lines, which are one or more days late. But the dates in the “received by 

consignee” are only the dates when the delivery was expected to arrive. 

If those figures are used for calculation of the OTD it will be 91.5 %. The OTD is one of the 

most important KPIs. 

 
 
Figure16: Correlation between OTD and the number of ordered parts, 2014.  

To see if there is a correlation between the OTD and the number of order lines sent to each 

country a scatter plot was used.  

4.4.2. Outbound - Quantitative data 

Because of the outbound Excel-file13 missing so much information this section will not go as 

deep as the inbound section. There will only be a brief presentation of the information and 

table about the outbound OTD. 

 

In the outbound Excel-file includes 153,232 rows; the orders can be followed by dates from 

when an order is made by the LBUs to when the order is delivered at its destination. In addition 

                                                 
13 Excel file: OTD outbound - details 2014-2015.xls, received by Hansson-Tengberg, Henrik; Strategic 

purchasing, ABB, 2015-04-06 
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to the dates there are information about receiving country, distributor and delay codes etc. The 

information in the Excel-file is presented in short in the table below (table 6). Because of the 

reasons mentioned earlier in the visualization section these numbers are not to be considered as 

exact numbers.14 

 
Table 6: Brief facts, Outbound 2014. 

Outbound 2014 

 Number of orders delivered 38,447 

Number of order lines 131,867 

Order lines missed deliveries (confirmed dates) 11,855 

On time delivery OTD (confirmed dates) 87.5% 

Order lines missed deliveries (not confirmed dates) 11,219 

On time delivery OTD (not confirmed dates) 91.5% 

Average number of days delay time (confirmed dates) 2.6 days 

Number of orders delivered early (confirmed dates) 44,981 

 

  

                                                 
14 Excel file: OTD outbound - details 2014-2015.xls, received by Hansson-Tengberg, Henrik; Strategic 

purchasing, ABB, 2015-04-06 
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5. Analysis and discussion  

This section will cover the analysis and the discussion. The section is divided into different 

section to get a better overview of the areas. 

  

 Cultural change - Strategy and vision 

As shown in the theoretical part, Lean is not just a number of tools used to be more efficient, it 

is more about a culture. This is one of Likers (2004) views of Lean that is also shared with 

Bashin and Burcher (2006) as well as Yamamoto and Bellgran (2010). The study case 

company has not started working on the cultural change yet. However the case company has 

just recently released a new strategy that stretches until 2020, which sets a starting point for 

them to work with Lean.  

 

Schein (2010) explains why it is so difficult to change an organizational culture. He explains 

that the entrepreneur and leader who have a vision about where the company is striving 

towards can lay the foundation for the culture, or change the culture within a company. This is 

something that the head of the department in the company has been thinking about. The fact 

that the case company has reflected about this is in conjunction with the theory that Lean is 

more than tools and more of a culture. The authors think it is a good foundation for the 

company when starting their cultural change. Especially when this engagement is starting from 

the top. However, it is important that this work is well established further down within the 

department hierarchy.  

 

As the responses and measurements are showing, the case study company could be placed as 

the grey box in the Kano-model (Figure 17). There are clear indications that the company does 

not live up to the customer’s expectations.  There are times when a spare part is not delivered 

on time, and this should be a “must be” if the company want to be competitive. Where a 

company is located in the Kano-model should reflect back to the vision (Helling, 2001). 

 

Åhlström (2010) says that if the employees are not given a chance to learn and understand the 

company’s philosophy, they will likely not be able to work accordingly to Lean. In the 

interviews one respondent talks about a vicious circle with problem solving talking so much 

time that they cannot find time to work proactively. This is a problem that needs to be 

addressed. If the co-workers, as it is today, do not think there is time for proactive work they 

will never feel that there is time to learn and work with Lean.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Must be 

One-dimensional 

Delighters 

Figure17: The case company position within the Kano-model, adapted from Successimg, (2015). 
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 Knowledge and education 

Knowledge and education is crucial for companies that strive to be Lean and it is a long-term 

investment doing so (Liker 2004). There are possibilities for the co-workers to attend internal 

training but information about this is not that well known by the co-workers. The authors think 

that by not providing the co-workers with education they miss an opportunity to develop them. 

Internal training would provide better knowledge about tools that the co-workers use in their 

daily work.  Åhlström (2010) talks about the importance of that everyone in the company 

understands and can focus on the flow to be able to improve it. Some of the respondents think 

that their knowledge about the supply chain is good. Others think the knowledge only is good 

about their own part in the chain. Within the Excel-files provided to the authors, the flow of 

both the orders (information) and spare parts can be followed from the LBU via the case 

company back to the LBU and or customer. However since there is no flow chart to make the 

flow visible, it is understandable that the common knowledge of the flow varies.  

 

 Waste 

A fundamental in Lean is to eliminate waste (Ohno 1988). One of the seven wastes mentioned 

is unnecessary transportation. The global inventory manager talks about that they have 

knowledge about some transports being unnecessary. A spare part can be bought from a 

supplier in for example China and shipped via the CDC to a customer in China. Figure 18 

shows when a purchase order is being placed and that the spare part was sent to a customer in 

China from the CDC. The customer had a wished delivery date of 9th of July and the spare part 

was delivered at the 13th of June.  

 

 

 
Figure18: Outbound information, spare part to customer in China. 

 

In figure 19, a purshase order is issued to a supplier in China, to replenish the CDC. As one can 

see the spare part was received well before the customers wished delivery date. This means that 

that spare part could have been sent directly to the customer instead of going through the CDC 

in Germany. This  is a transportation waste.  

 

 

 
Figure 19: Inbound information for a spare part bought from a supplier in China to replenish the CDC. 

 

Another waste is that many orders were delivered before the customer needed them. The 

authors think this could be considered overproduction. This is a kind of waste according to the 

Lean principles. About one third of the order lines 2014 were delivered early. As it is spare 

parts one could think this is great but many spare parts are for maintenance and the company 

who ordered them often has a limited space for stocking spare parts. So to receive spare parts 

before they are needed could be a problem for the customers.  

Because of confidential company information, this section is not shown. /På grund av 
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Overstock is also one of the wastes in Lean. There are indications within the interviews that the 

supplier OTD are not as good as they wished due to poor delivery performance mainly from 

internal suppliers. Through increased cooperation with the suppliers that do not live up to 

expectations, a lot of these problems would be reduced. The problem with the low reliability of 

delivery is forcing the company to have higher stock levels than desired at their CDC and this 

is costly. 

 

 Help and challenge your suppliers 

To help and challenge your supplier is Likers (2004) eleventh principle (3.1.1). Liker explains 

that this can develop a trustworthy partnership with a long-term advantage. To help a supplier 

becoming better will benefit the company to build more reliant partners. All respondents agree 

to that there are issues that need to be solved with the internal suppliers. The quantitative 

results shows that there are a few external suppliers missing a lot of deliveries as well. The top 

three of these stand for 18% of the total missed OTD. Together with the worst internal supplier 

they make up for 40% of the total OTD. To be able to lower their costly safety stocks 

something must be done to help the suppliers getting better at meeting their delivery dates. 

However the company feels that it is harder to apply pressure on the internal suppliers, as those 

deliveries are stock transfers and not purchase contracts. Instead of looking for ways of putting 

pressure on the internal suppliers, the authors believe that it would be better to find ways to 

help and support them. Below is an Ishikawa diagram showing the causes that could affect the 

OTD to customers. These causes are collected from the interviews and from data received from 

the case company. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Value 

Both Liker (2004) and Womack (2003) talk about the importance of knowing what the 

company’s customers need and expect from the company. When the customer value is known 

the company processes can be evaluated by sorting out what activities are value adding and 

Figure20: Ishikawa diagram, causes that could affect the OTD. 
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which are not. The case company has a good idea of what their customers value. This 

knowledge comes from evaluating information from different channels. The company should 

be mapping their processes based on customer value so that they can begin to work with 

eliminating activities that are none value-adding. After analyzing the results an example of a 

value stream map for the CDC replenishment was made (figure 21, patterned boxes are 

activities not performed by the company). The value stream map is a good way of visualizing 

where improvements are needed. 

 

 
 

 Standardized work 

Standardized processes are needed before any improvements can be made. If a process is not 

standardized an improvement effort will only be a variation of the process that may seldom be 

used or ignored, according to Liker (2004). To be able to evaluate and be able to improve the 

processes need to be standardized so they can be used as a reference point (Emiliani, 2008). 

Through interviews the authors experienced that there has been little, if any, work in 

standardizing the different processes within the company. Not having standardized processes 

makes work with continuous improvements difficult. The company should find the most 

repetitive processes and start standardizing those. 

 

 Kaizen- Continuous Improvements 

A company needs to learn from its own mistakes and let the co-workers solve the mistakes that 

occur. This will give the co-workers a sense of purpose in what they do, writes Liker (2004). 

This needs to be established in the whole company from the co-workers to the senior 

management (Liker, 2004). Medinilla (2014) translate Kaizen into continuous improvements 

by working towards perfection. He explains that small continuous improvements is not 

Figure 21: VSM for the process from safety stock is reached until OMS is updated. 
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problem that occurs and is being fixed, problem-by-problem. Continuous improvements are 

proactive problem solving under controlled forms.   

  

If a co-worker has a suggestion for an improvement, there are opportunities to raise an opinion 

during weekly workgroup meetings or through sending a mail to one’s leader. These small 

improvements are solved within the workgroup but are not systematically followed up. Due to 

this the same problem might surface again and once more affect the workflow. 

However, the VU-projects are a way of working with continuous improvements within the 

company. These projects are being started within controlled meetings and with the leaders 

initiative. Some of the co-workers experience that there are not enough feedback on these 

projects. It makes it hard for the co-workers to actually know if there was an improvement. 

This might be a reason for the lack of motivation that the co-workers feel when they are 

participating in the VU-projects. The problem with not being able to demonstrate the benefit 

may lie in that they do not have a standardized approach and that one does not know for sure 

that everyone works in the same way. They have no starting point to measure from. Instead of 

spending resources on these projects resources should be spent on standardizing the work to get 

a good starting point.  
 

 Visibility 

Visibility is important in a company to ensure that there are no problem existing that is not 

visible (Liker 2004). This aspect is shared with El-Homsi and Slutsky (2010) as they point out 

several reasons that build up inventory, which may hide problems.  

By transforming the illustration of El-Homsi and Slutsky (2010) and adapt it to logistics of 

spare parts, it can look like below with inbound and outbound going in and out, instead of raw 

materials and finished products. In this illustration the segments that the authors found to be the 

most serious issues have been left within the sea of inventory. 

 

 Transportation issues: There could be issues with transportation. For missed OTDs only 

a few orders had a delay code saying something about the transport. A lot of times, the 

delay code is missing which could be transportation problems not being logged.  

Figure22: Sea of inventory, transformed to suit logistics, adapted from El-Homsi and Slutsky, (2010). 
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 Communication problems: Communication between the company’s production and the 

service department needs to be upgraded; this is a known issue for the company. Orders 

from LBUs are only transferred once a day, which could result in long waiting times. 

 Machine breakdown: The information within the system might be corrupt, not updated 

or that the information which if fetched by SAP is not transferred between the systems 

correctly. 

 Poor vendor delivery: In the quantitative results it is shown that OTD both on incoming 

and outgoing deliveries are low. 

 Line in imbalance: Spare part demand is very hard to predict, and the demand is always 

fluctuating. 

All problems except the spare parts demand problem, the authors believe can be, if not solved, 

at least minimized. This could be done with better cooperation with the distributors and 

suppliers both external and internal. There is also much to gain in improving the 

communication between the different systems. By implementing some kind of Poka Yoke for 

entering orders by customers to ensure that no needed information is left out.    
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6. Conclusions  

There is much to gain in having a good working aftermarket. When as much as 50% of the 

profit can come from only 5% of the total revenue (Bartwal, et al. 2010) this is a market that 

should not be overlooked. The aftermarket is not only profitable it is also a chance to 

differentiate a company in a competitive market. Zairi, (2000) stated that it is much more likely 

for customers to buy from a company again if they are satisfied with the service they get. The 

authors believe that many manufacturing companies mainly focus on their production units and 

forgetting to invest and improve their aftermarket service units. With knowledge of the benefits 

of the aftermarket there is a good reason to give this market higher focus. 

 

In today’s global market, companies have to succeed with the fundamental criterias in the 

aftermarket to keep their customers. To succeed they have to live up to the customer’s 

expectations on delivering spare parts, at the right time, to the right place and so on. This 

should not only be a vision. Companies have to live up to this or they will lose in 

competitiveness. To implement a production system like Lean in the aftermarket can give a 

company the edge to win the aftermarket. A manufacturing company that has decided to start 

implementing Lean in the after sales department, what Lean philosophies should they first start 

to implement and why to become more efficient? 

 

In the case company where the research was conducted management had decided to implement 

Lean. By that they could be considered to be engaged and long-term thinking. This is one of 

the crucial factors to succeed in implementing Lean according to Achanga et al. (2006). The 

next step would be to start the cultural change of the rest of the company. The best way to do 

this is to find where applying a Lean philosophy would make a quick improvement. That 

improvement will show the co-workers what can be achieved with Lean and raise the 

motivation to participate in the cultural change. When the cultural change has succeeded 

companies should spread their engagement to also include the other actors in the supply chain 

as well. This will be a long-term investment, which will pay off for all involved and foremost 

the customers.  

 

The authors believe just as the other researchers mentioned in the theoretical section that 

engaged management is crucial. When that aspect is in place, Womack and Jones’s (2003) five 

steps still is a good way to follow when implementing Lean. They set the customer value as the 

first step. Without knowing what the customer values, it is impossible to get more effective by 

cutting down on activities that are none-value adding. When it is known what the customer 

values, start standardizing the processes. If work is done to improve a process, without the 

process first being standardized, it will be impossible to know if the change is improvements or 

just variation. With the value in mind make a value stream map to find where there is waste. 

Start with small projects that have good chance in succeeding of eliminating those wastes. 

When succeeded visualize your success to inspire the co-workers. Implementing a new culture 

and/or production system takes long time and companies have to have the courage to invest 

both time and money. Time for co-workers to be educated, time to work with the 

implementation and money for acquiring the right competence. With that and by being 

persistent there is a good chance for success.  
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7. Final recommendation 

With the result from information gathered through interviews and excel files compared with the 

theories on the subject, it is clear there are some areas that with implementation of Lean could 

be much more effective. Our recommendations are to start by mapping and standardizing the 

processes to improve the flows. Talking to the co-workers and leaders proves that the company 

has good knowledge of what their customers value. As the value is known a value stream map 

of their most important flows is a good starting point for identifying where to focus the first 

implementation steps. The authors made a value stream map for the replenishment flow of the 

CDC. This indicates that a lot of the none-value adding time was out of the company’s control, 

the supplier lead time. 

 

The process of transforming a purchase suggestion to a purchase order we think should be 

looked into, as there could be time to save within this process. A standardization of this process 

would display a good starting point for later improvements. For the outbound flow a map is 

hard to make as it is today. The information regarding that flow is missing, is inaccurate or is 

obviously false in many cases. To be able to map this flow the company has to do something 

about this information. As it is today they could be making decisions on information that is not 

true. In this information gap there could be even more wastes hiding. One problem found in the 

outbound flow that cost a lot of time is that purchase orders from the LBUs are only transferred 

once a day. This can if the timing is wrong lead to long waiting times before the work begins 

with delivering the parts ordered.  The work with mapping and improving of the flow, will in 

turn lead to that the company will have to help their suppliers and distributors getting better as 

well.  

 

More cooperation with suppliers and distributors will give the company better visibility of the 

supply chain. When good visibility and suppliers delivering on time is reached the company 

can lower their safety stocks in the CDC. Good visibility also provides information that the 

company should use to perform root cause analysis to help sorting out the problem with low 

OTD to customers. However if more information is collected and delivered from the 

distributors there is no system in play that can process the information. Together with the 

distributors an alarm system could be developed. The problem of not knowing if a delivery is 

late until it is too late is of course a problem. With a system alarming the purchaser and the 

CDC if a shipment is late, proactive work could be started trying to solve the problem and the 

CDC could better plan the workforce.  

 

The possibility to send spare parts from the supplier directly to a customer is something the 

authors recommend the company to work with. This will reduce unnecessary transportation of 

goods that would save money, time and the environment.   

The case company has realized that in order to keep up with competitors they need to become 

more effective. By implementing Lean the case study company will get a long-term investment 

which will pay off in a more effective working company and they will be more competitive in 

their line of business.  
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