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SAMMANFATTNING 

I nuläget finns det många reservdelar i Mycronics globala försörjningskedja som är 

felaktigt placerade i diverse lokallager, trots att de enligt Mycronics lagerhållningspolicy 

borde ligga någon annanstans. Det här resulterar i ökade lagerhållningskostnader och 

minskad lageromsättningshastighet. Enligt anställda på Mycronic som arbetar med 

distribution av reservdelar finns det ingen standardprocedur när det kommer till vad man 

ska göra med dessa reservdelar. 

Syftet med den här studien är att presentera en beslutsmodell för lagerstyrning av 

felplacerade reservdelar, anpassad med instruktioner för att passa Mycronics 

logistikorganisation. Ändamålet med den här modellen ska vara att öka lagereffektiviteten 

i Mycronics globala reservdelsförsörjningskedja. 

Det första steget som togs för att uppnå syftet var att hitta relevant teori och att ta fram 

beslutsmodellen för lagerstyrning. I detta ändamål studerades och beskrevs de två 

områdena lagerstyrning och omvänd logistik i termer av bland annat metoder och 

relaterade kostnader. Detta resulterade i att sex olika metoder för att hantera felplacerade 

reservdelar och teoretiskt sett även öka lageromsättningshastigheten identifierades: lateral 

omlastning, tillbakadragning till centrallagret, tillbakadragning för kannibalisering i 

centrallagret, lokal kannibalisering, skrotning samt fortsatt lagring. En beslutsmodell för 

lagerstyrning konstruerades därefter ett steg i taget, genom att använda de identifierade 

metoderna som slutpunkter i kombination med teoribaserade beslutspunkter som behöver 

utvärderas för varje reservdel. 

Resultatet av intervjuer som hölls med personal från olika avdelningar på Mycronic gav en 

inblick i hur implementationen av beslutsmodellen skulle se ut, baserat på nuvarande 

tillvägagångssätt för exempelvis inköp och distribution av reservdelar, bokföring och 

lagerstyrning. Efter att ha analyserat intervjuresultaten drogs slutsatser angående hur 

varje beslutspunkt kan utvärderas. För att fastställa både lokal och global efterfrågan var 

slutsatsen att det senaste årets efterfrågan bör användas för reservdelar med hög 

efterfrågan, medan ett genomsnitt av de två senaste årens efterfrågan bör användas för 

reservdelar med låg efterfrågan. Allt lager som sedan överstiger dessa siffror ska betraktas 

som överflödigt. I syfte att avgöra om en reservdel är värd att omfördela till andra 

lokallager eller att skicka tillbaka till centrallagret identifierades de olika aktiviteterna 

involverade i respektive process och summerades sedan i tabeller. Därefter bestämdes 

metoder för att approximera de relaterade kostnaderna. För metoden lokal kannibalisering 

var slutsatsen att den inte var relevant att ha med som alternativ eller som slutpunkt. Det 

här ledde till några modifikationer i beslutsmodellen, vilket innebar att vissa 

beslutspunkter togs bort för att säkerställa beslutsmodellens implementerbarhet och 

relevans. 

Den slutgiltiga beslutsmodellen för lagerstyrning föreslår att reservdelar som behövs lokalt 

får ligga kvar i lokallagret. Reservdelar som inte har lokal efterfrågan men behövs någon 

annanstans bör skickas dit behovet finns, givet att det är värt kostnaderna för 

omfördelning. Om det inte är värt att omfördela rekommenderas tillbakadragning av 

reservdelarna till centrallagret, förutsatt att vinsten av det är större än 



distributionskostnaderna. Om en reservdel inte behövs någonstans föreslår 

beslutsmodellen tillbakadragning för kannibalisering i centrallagret, förutsatt att dess 

delkomponenter behövs och att distributionskostnaderna inte är större än den beräknade 

vinsten. Om en reservdel inte uppfyller kraven för någon av metoderna ovan föreslås 

skrotning av reservdelen. 

Baserat på slutsatserna av studien skapades instruktioner för att utvärdera de 

beslutspunkter som återstod. Detaljnivån på instruktionerna varierar för olika 

beslutspunkter och även beroende på mängden information som erhölls genom 

intervjuerna. I vissa fall är metoden för att utvärdera en särskild beslutspunkt tydligt 

definierad, medan det i andra fall krävs vidare undersökning. 

  



ABSTRACT 

There are currently many spare parts in the Mycronic global supply chain which are 

wrongly stored in various local warehouses, even though the Mycronic stocking policy 

indicates they should be stored elsewhere. This results in increased inventory carrying 

costs and decreased inventory turnover ratio. According to employees working with spare 

parts distribution, there exists no standard procedure for deciding what to do with these 

spare parts. 

The purpose of this study is to present an inventory management decision model for 

managing misplaced spare parts, adapted with instructions to fit the Mycronic logistics 

organisation. The aim of this model shall be to increase inventory efficiency in the Mycronic 

global spare part supply chain. 

The first step to achieve the purpose was to find relevant theory and to construct the 

inventory management decision model. For this reason, the fields of inventory management 

and reverse logistics were studied and described in terms of methods and related costs, 

among other things. As a result, six different methods for handling misplaced spare parts 

that would theoretically increase inventory turnover ratio were identified: lateral 

transshipment, pull-back to the central warehouse, pull-back to cannibalise in the central 

warehouse, local cannibalisation, scrapping and remain in stock. An inventory management 

decision model was then created one step at a time, by using the identified methods as end 

nodes and combining them with theory-based decision nodes necessary to evaluate for each 

spare part.  

The result of interviews held with Mycronic personnel from various departments provided 

an insight into what the implementation of the decision model would look like, based on 

current practices for e.g. sourcing and distribution of spare parts, bookkeeping and 

inventory management. After analysing the interview results, conclusions were drawn with 

regards to how each decision node could be evaluated. To determine both the local and 

global need of a spare part, the conclusion was to use the past year’s demand for high 

demand spare parts and the average of the past two years of demand for low demand spare 

parts and let all stock exceeding that number be regarded as excess stock. To determine if a 

spare part is worth redistributing between local warehouses or returning to the central 

warehouse, the different activities involved in the different processes were identified and 

summarised in tables. Thereafter, methods for approximating the related costs were 

decided. For local cannibalisation, the conclusion was that it was not relevant to include as 

an option nor as and end node. This led to some modifications being made to the decision 

model, where certain decision nodes were removed so as to ensure the implementability and 

relevance of the decision model.  

The final inventory management decision model suggests keeping any spare part that is 

needed locally in the local stock. Spare parts that are not needed locally but are needed 

elsewhere should be sent to where they are needed, provided that it is worth the 

redistribution costs. In case it is not worth redistributing, it is recommended to pull the 

spare parts back to the central warehouse if the profit from doing so outweighs the 

distribution costs. If a spare part is not needed anywhere, the decision model suggests 



pulling back the spare part to the central warehouse for cannibalisation as long as its 

subparts are needed, and it is worth the distribution costs. Lastly, if a spare part does not 

fulfil the requirements for any of the methods mentioned above, the spare part is suggested 

to be scrapped. 

Based on the conclusions of the study, instructions for evaluating the remaining decision 

nodes were created. The level of detail of the instructions varies for different decision nodes 

and also depending on the amount of information retrieved through the interviews. In some 

cases, the method for evaluating a certain decision node is clearly identified, whereas in 

other cases further investigation is required.   
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1 INTRODUCTION 

In this chapter, a brief background of the studied company, Mycronic, is provided. 

Thereafter, the background description transitions into the problem area focused upon in 

this study. This leads to the purpose of the study, which is also further clarified in order to 

avoid misinterpretations. The last thing brought up in this chapter are the directives from 

Mycronic, which impact the direction and scope of the rest of the study. 

1.1 BACKGROUND 
Mycronic is a Swedish high-tech company, which has been active in the electronics industry 

for over 40 years. The company is mainly active within two business areas, Assembly 

Solutions for the production of circuit boards and camera modules and Pattern Generators 

for the display manufacturing industry (Mycronic, 2018a; Mycronic, 2019a).  

The Mycronic headquarters can be found in Täby, north of Stockholm, Sweden. Mycronic 

has 15 wholly owned subsidiaries in ten different countries across Europe, Asia and the 

Americas, five of which are production facilities while the rest are sales companies. Sales 

companies simultaneously act as local warehouses for spare parts (Mycronic, 2019a; 

Textorius, 2019). 

Mycronic also offers aftermarket agreements for products belonging to the business areas 

mentioned above; these agreements can include service and maintenance, training, 

application development, upgrades, and accessories. In 2016, aftermarket sales amounted 

to approximately one third of Mycronic’s total net sales. To achieve quick service to the 

customers, Mycronic employs service technicians in over 50 countries around the world 

(Mycronic, 2018a). 

To perform service and maintenance, the service technicians need spare parts. Historically 

these spare parts have been stored in a central warehouse in Täby, Sweden. Today, the 

service technicians are supplied from the ten local warehouses in Europe, Asia and 

Americas which in turn are supplied from the central warehouse (Textorius, 2019). 

Mycronic has developed a stocking policy for the classification of spare parts based on their 

criticality for the function of a machine as well as the relation between local consumption 

and the value of the spare part. The local consumption is calculated independently between 

different local warehouses, meaning that a spare part can have different classifications in 

different local warehouses. This stocking policy states that spare parts classified as critical 

are to be stored in both the central warehouse in Täby and in local warehouses, to ensure 

fast delivery to the customers. Semi-critical spare parts are only stored in the central 

warehouse and non-critical spare parts are not stored at all but are instead bought when 

demand arises (Textorius, 2019).  

However, it seems to be the case that there are many spare parts which are stored in local 

warehouses even though their classifications indicate they should be stored elsewhere or 

not stored at all. This results in higher inventory carrying costs and lower inventory 

turnover ratio. According to employees working with spare parts distribution, there exists 



2 

 

no standard procedure for deciding what to do with these spare parts (Gross, 2019a; Jenry, 

2019). 

1.2 PURPOSE 
The purpose of this study is to present an inventory management decision model for 

managing misplaced spare parts, adapted with instructions to fit the Mycronic logistics 

organisation. The aim of this model shall be to increase inventory efficiency in the Mycronic 

global spare part supply chain. 

1.3 CLARIFICATION OF THE PURPOSE 
To further clarify the purpose of this study, some key terms are explained more in depth 

hereunder. 

‘Inventory management decision model’ 

First off, the usage of the term inventory management is motivated by the fact that this 

study will not focus on various physical processes for inventory handling that take place in 

a warehouse on a daily basis, such as the unloading or packing of inventory. Inventory 

management rather points to processes regarding the management of inventory on a 

decision-making level, where allocation of inventory and inventory levels are decided upon. 

Secondly, what is meant by decision model is a model which can be employed to decide 

between different ways of treating an inventory article. The decision model presented in 

this study will include decision nodes and end nodes, where the outcome of the decision 

nodes determines the subsequent path in the decision model, whereas the end nodes decide 

what to do with the inventory article. The exact shape of these decision nodes and end 

nodes need to be rooted in theory from relevant fields of study and will thus be derived from 

the theoretical framework of this study. 

An inventory management decision model is therefore, in the context of this study, a 

decision model with the aim of providing support for managing different inventory articles, 

based on a number of decisions that need to be made along the way. 

‘Managing misplaced spare parts’ 

The word managing is used here as an umbrella term for different ways to deal with 

stored articles in a supply chain. This ties to the next few words: misplaced spare parts. 

Misplaced spare parts are those spare parts which, for one reason or another, are kept in 

stock at the wrong place, without there being a proper plan for disposal or redistribution. 

Managing misplaced spare parts therefore indicates different ways to effectively deal 

with wrongly stocked spare parts in Mycronic warehouses, which are currently not being 

managed using methods grounded in established theory. 

‘Increase inventory efficiency’ 

There are various ways of measuring inventory efficiency, and what is a suitable method for 

one company is not necessarily suitable for all companies. For this reason, what increase 

inventory efficiency signifies will be determined by directives from Mycronic.  
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‘Adapted with instructions to fit the Mycronic logistics organisation’ 

After using established theory to build a decision model for inventory management, the 

next step is to make sure the model is adapted with instructions to fit the Mycronic 

logistics organisation. This means that the decision model must go from being broadly 

applicable to being more specifically adjusted to the Mycronic logistics organisation. A set of 

instructions must be provided regarding how to determine the criteria for each respective 

decision node. This set of instructions must include the qualitative and quantitative 

aspects, i.e. process-related and economic aspects, relevant to each respective decision node 

and be based on the actual situation at Mycronic. This means that it must be possible, on 

an article level, to evaluate the profitability of employing different methods for managing 

the misplaced spare part, by comparing the new costs with current costs. The end result 

shall be such that employees at Mycronic, using the inventory management decision model 

together with the set of instructions, can implement a Mycronic specific decision model 

solely utilising qualitative or quantitative data readily available within the Mycronic 

organisation. This Mycronic specific decision model can then be used to end up in the 

proper end node and decision to be made for each examined spare part. 

1.4 DIRECTIVES FROM MYCRONIC 
To narrow down the focus of the study, as well as to ensure its alignment with Mycronic’s 

interests, there are some directives that need to be considered. These directives are 

presented below. 

The decision model for handling misplaced spare parts should, after its completion, be 

implementable by Mycronic logistics department employees. To ensure the 

implementability of the model, its usage must be documented, and its application must be 

adapted to be usable together with data extracted from the Enterprise Resource Planning 

system (hereinafter referred to as ERP system) being used by Mycronic logistics 

department employees. 

• Directive 1: Document the usage of the decision model. 

• Directive 2: Make sure the decision model is adapted for implementation, for it to be 

usable in conjunction with data extracted from the Mycronic ERP systems. 

The decision model must be generalisable and applicable to both of Mycronic’s two business 

areas, namely Pattern Generators (hereinafter referred to as PG) and Assembly Solutions 

(hereinafter referred to as AS). To ensure this outcome, two different subsidiaries – each 

one with a spare parts flow representative for one of the two business areas – need to be 

chosen as objects for study when it is necessary to look at specific subsidiaries. y 

• Directive 3: Choose Mycronic Japan as representative for warehouses with a heavy 

flow of PG spare parts. Exclude the AS part of Mycronic Japan. 

• Directive 4: Choose Mycronic USA as representative for warehouses with a heavy 

flow of AS spare parts. Exclude the PG part of Mycronic USA.   

The stocking policy is regarded by Mycronic employees as part of the reason why there are 

misplaced spare parts in the first place. However, this is to be regarded as a separate and 

larger issue, and thus not within the scope of this study. 
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Furthermore, the decision model must take into consideration the fact that the Mycronic 

stocking policy is subject to change, due to its imperfection. The decision model should, in 

other words, be flexible to changes in the spare parts classification system.  

• Directive 5: Do not take into consideration that the stocking policy in itself is 

imperfect when investigating how to manage misplaced spare parts. 

• Directive 6: Make sure the decision model is flexible to changes in the Mycronic 

stocking policy. 

As per Mycronic’s request, the focus of the study will be to increase warehouse efficiency by 

increasing the inventory turnover ratio. This is one of the key performance indicators 

Mycronic suggests is of crucial importance to improve. However, it must not come at the 

cost of the stock availability and delivery precision being adversely affected by the new 

decision model. The service level must remain the same. It is also, naturally, of importance 

to be able to compare the economic gains from various methods of increasing warehouse 

efficiency with the costs related to said methods. 

• Directive 7: Make sure that increased inventory turnover ratio is kept in mind as a 

key objective of the decision model, but also make sure it does not have an adverse 

impact on stock availability and delivery precision.  

• Directive 8: It must be possible for Mycronic to assess the profitability of employing 

the decision model, by comparing economic gains with costs. This means that it must 

be possible, on an article level, to evaluate the profitability of employing different 

methods for managing the misplaced spare part, by comparing the new costs with 

current costs. 

In parallel with this study another project is carried out at Mycronic regarding the 

structure of their global supply chain. Therefore, this study must strive not to collide with 

the content of the parallel study.  

• Directive 9: Disregard possibilities regarding changes in the Mycronic spare part 

supply chain structure when investigating how to manage misplaced spare parts.  
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2 ORGANISATION 

To understand the context in which this study will be conducted, the Mycronic organisation 

will be explained in the order that follows. First, the Mycronic history and current situation 

will be briefly described to give an overview of Mycronic as a company. This will be followed 

by a description of the company’s global supply chain structure, and an overview of the way 

their aftermarket spare parts distribution flow works. After this, the Mycronic business 

areas and relevant aftermarket characteristics will be examined, followed by a walkthrough 

of relevant internal policies for the aftermarket sales. These policies include the spare parts 

stocking policy, service policy aspects and purchasing policy aspects. Lastly, the two 

subsidiaries focused upon in this study, due to Mycronic directives, will receive further 

examination to give an understanding of their respective characteristics. An illustration of 

the structure of this chapter can be seen in Figure 1 below. 

 

 

Figure 1: The structure of the Organisation chapter. 

2.1 MYCRONIC: HISTORY AND CURRENT SITUATION 
Mycronic is a Swedish high-tech company that has been active in the electronics industry 

for more than 40 years. Mycronic have roots dating back to the early 1970s. At that time, 

consumer electronics were in mass production and microprocessors were about to become 

commercially available. The age of information technology and advanced electronics was 

just around the corner. Mycronic evolved out of two separate companies, MYDATA AB and 
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Micronic Laser Systems, which each had developed independently until 2009 when the 

latter acquired the former and changed name to Micronic Mydata AB. In 2014, the company 

changed name to its current name, Mycronic (Mycronic, 2019a).  

Today, Mycronic creates world-leading production equipment for electronics and display 

manufacturing and have a local presence in over 50 countries. The company essentially 

assembles parts from various suppliers into complete systems. Two thirds of net sales can 

be derived from the Asian market, while one third is almost evenly divided between the 

European and American markets. Approximately half of the Mycronic work force is located 

in Europe, whereas 41% are located in Asia and 12% in North America (Mycronic, 2019a). 

Mycronic has been expanding quickly in recent years. Net sales tripled since 2013 and six 

companies have been acquired; Kognitec and Royotech in Germany, AEi Inc and MRSI 

systems in the USA, Vi TECHNOLOGY in France and Axxon in China. They are also 

cooperating with a company in Japan that assembles jet printing dispensers (Mycronic, 

2018a).  

2.2 MYCRONIC GLOBAL SUPPLY CHAIN STRUCTURE 
The Mycronic headquarters can be found in Täby, north of Stockholm, Sweden. Mycronic 

has 16 wholly owned subsidiaries in ten different countries across Europe, Asia and the 

Americas, five of which are production facilities while the rest are sales companies. Sales 

companies simultaneously act as local warehouses for spare parts (Textorius, 2019).  

Seven of the subsidiaries can be found in Asia: three in China, two in Japan and one each in 

South Korea and Singapore. Only one of these subsidiaries is a production facility, which 

resides in Shenzhen, southern China. The rest are sales companies. However, there is also 

an external Japanese company, called Yoshizuka, that assembles one of Mycronic’s 

products and acts like a production facility for Mycronic (Textorius, 2019).  

Six of the subsidiaries reside in Europe: two in France, two in Germany and one each in the 

Netherlands and the United Kingdom. Among the European subsidiaries, one of the French 

subsidiaries and one of the German subsidiaries are production facilities and the rest are 

sales companies.  

The remaining three subsidiaries can be found in the American region, namely in the USA. 

Two of these subsidiaries are production facilities, whereas the third one is a sales 

company. 

The distribution of the Mycronic headquarters and subsidiaries is illustrated in Figure 2 

below. 
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Figure 2: The Mycronic global supply chain structure (Mycronic, 2019a). 

Mycronic also have sales offices and support offices across the globe, which are either part 

of the different subsidiaries or consist of external agents. An agent is an external part 

which possesses the sole right to perform sales or support for Mycronic products within a 

specific market (Mycronic, 2019a; Textorius, 2019). 

Depending on the country in question, a customer will either have to contact one of the 

Mycronic subsidiaries or one of the sales or support offices for sales or support services. In 

the Americas, there are 24 sales offices, most of which can be found in the USA, as well as 

one support office. In Asia and Oceania, there are 28 sales offices and 18 support offices. 

Most of these offices are located in East Asia or South East Asia. In EMEA (Europe, Middle 

East and Africa), there are 28 sales offices and 14 support offices, most of which are located 

in Europe.  

Across the globe, Mycronic has a total of 80 sales offices and 33 support offices. All in all, 

Mycronic has a local presence in over 50 countries, with more than 1 200 employees and 3 

000 customers (Mycronic, 2019a). 

2.2.1 Global Distribution Flow of Spare Parts 

Aftermarket agreements can include service and maintenance, training, application 

development, upgrades, and accessories. Over 90 percent of Mycronic’s customers have 

service agreements. The aftermarket sales amounted to about one third of Mycronic’s total 

net sales in 2017 and contributes to reducing Mycronic’s economic dependence on system 

sales (Mycronic, 2018a). 
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The revenue from the aftermarket business experienced an increase in growth by 49% 

during the period 2013 to 2017 (Mycronic, 2018b).  

The Mycronic headquarters act as the central warehouse for large parts of the global spare 

parts supply chain. This means that some, but not all, production facilities use the 

headquarters in Sweden as the central warehouse for spare parts belonging to Mycronic 

products, regardless of the region (i.e. Asia, Europe or the Americas). One exception is the 

Mycronic product MY700, which is produced by an external Japanese company. This 

company also acts as the central warehouse in Asia for MY700 spare parts, since it is 

integrated in the Mycronic ERP system and therefore has the appearance of a subsidiary 

within the system.  However, in Europe and in the Americas the Mycronic headquarters 

acts as central warehouse for the MY700 spare (Textorius, 2019; Mycronic, 2019c). 

Additionally, the production of machines and spare parts distribution pertaining to the 

newly acquired production facilities in France and the USA are not yet integrated in the 

Mycronic organisation. These activities are still being performed by the respective 

companies in France and the USA (Textorius, 2019). 

Mycronic also employs what they refer to as inventory consignment, even though it is to a 

limited extent. In Taiwan they have inventory consignment at an agent company, which in 

practice acts as a subsidiary and also appears as such in the ERP system (Textorius, 2019).  

There are in total four different kinds of actors for the spare parts part of the supply chain. 

First, there is the Mycronic headquarters situated in Täby, Stockholm. Then there are 

subsidiaries, agents as well as customers (Jenry, 2019). 

The subsidiaries act as local warehouses that receive spare parts from the central 

warehouse at the Mycronic headquarters. Critical spare parts are supposed to always be in 

stock and available in the local warehouses according to the stocking policy. Semi-critical 

spare parts are not stored in local warehouses but are always supposed to be available in 

the central warehouse (Jenry, 2019).  

When supplying customers with spare parts, there are few different physical distribution 

flows. These will be illustrated in Figure 3 - Figure 7. First of all, the headquarter in Täby 

sends restock deliveries to all local warehouses once a week (Jenry, 2019).  

 

Figure 3: Illustration of the restock delivery process. 

When a customer puts out a service order, one of five different processes ensues. 

The service agent closest to the customer orders spare parts from its closest local 

warehouse. If the parts needed are of high priority and stored in that subsidiary, it will be 
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sent from there directly to either the customer or to the agent. The agent will then perform 

the service at the customer’s location (Jenry, 2019). 

 

Figure 4: Illustration of the two possible delivery processes from the local warehouse when a spare part is needed 

at a customer site. 

If the parts needed from the agent are low priority and only stored in the central 

warehouse, the local warehouse needs to order the parts from the central warehouse before 

shipping them to the agent (Jenry, 2019). 

 

Figure 5: Delivery process for low priority items. 

Similar to the case above is when a low priority spare part is stored only in the central 

warehouse but is needed urgently. The part will then be shipped straight from the central 

warehouse to the customer. However, this is an exception since no low priority items should 

be needed urgently (Jenry, 2019). 

 

Figure 6: Delivery process for urgent deliveries of low priority spare parts. 

In some cases, there is no agent involved, which means that customers contact a local 

warehouse directly. This is similar to the cases above with the only difference that the 

agent is removed from the supply chain and the local warehouse performs the service 

(Jenry, 2019). 
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Figure 7: Delivery process when there is no agent involved. 

2.3 BUSINESS AREAS 
Mycronic currently has two business areas, which are Pattern Generators and Assembly 

Solutions. 

2.3.1 Pattern Generators 

The Pattern Generators (PG) are used in display manufacturing where Mycronic has a 

unique market position as the only company who can provide equipment for advanced 

photomasks. There is also a market for multi-purpose mask writers where Mycronic is the 

market leader. The Mycronic PG products are produced in Täby, Sweden and the customers 

for this business area sum up to around 30 different customers, currently with slightly 

more than a hundred different Mycronic PG systems in use in total. The majority of these 

customers belong to the former category, namely photomask producers (Mycronic, 2018a). 

The customers are almost exclusively from the Asian market, only a small percentage of the 

sales go to the American market. The distribution is illustrated in Figure 8 below. 

 

 Figure 8: The sales distribution of PG products between the different markets: Asia and Americas (Mycronic, 

2018a).  

PG products are high value products which are sold in low quantities. The PG business 

area and the AS business area constitute for about half of Mycronic’s net sales each. 

However, the profit margin is noticeably greater – and the EBIT margin considerably so – 

for the PG business area than the AS business area. To illustrate this relative discrepancy, 

in 2018 the PG profit margin was 53.6% and the EBIT margin was 31.1%. For the AS 
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business area, the same performance metrices were 43.1% and 2.9% respectively (Mycronic, 

2019b). 

2.3.2 Assembly Solutions 

In the Assembly Solutions (AS) area Mycronic offers surface mounting equipment for circuit 

boards, circuit board coating equipment and production systems for camera modules. AS 

products focus on being highly flexible and offering quick changeovers, well suited for short 

series production. AS customers are mainly in industrial electronics and range from small 

manufacturers to major global producers. They can be contract manufacturers or 

manufacture for their own end products. Generally, Mycronic’s customers in this area 

produce small to medium volumes and therefore require many changeovers (Mycronic, 

2018a).  

The Mycronic AS products are produced in subsidiaries all over the world, including 

Germany, France, the USA and China. These products are of lower value and are produced 

at a higher rate than the PG products. As stated above, the total net sales are about as big 

as for the PG products but AS has grown more rapidly the last year. AS equipment is sold 

to a large number of customers all over the world with sales that are relatively evenly split 

between Asia, Americas and EMEA (Mycronic, 2018a). The sales distribution is illustrated 

in Figure 9 below. 

 

 

Figure 9: The sales distribution of AS products between the different markets: Asia, Americas and EMEA 

(Mycronic, 2018a). 

2.3.3 Aftermarket Characteristics for the two Business Areas 

The two business areas, AS and PG, deal with different kinds of products which also have 

different characteristics. Consequently, the aftermarket and spare parts related to each 

respective business area also differ.  
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The AS business area is substantially larger volume-wise than PG, which means that the 

quantity of sold AS products is a significantly higher than the quantity of sold PG products, 

about 13500 systems on the AS business area compared to about 125 systems on the PG 

business area to be more precise. However, the AS business area is divided between 

different subareas where only one of them are covered by service contracts. This is because 

the newly acquired businesses are not yet completely integrated in the service. The 

business area with service contracts is the surface mounting technology area, which 

services about 5000 systems around the world (Gross, 2019b). 

Due to the big difference in the number of systems to service, the spare parts flow for AS 

products is also larger than that of PG products (Jenry, 2019). Distribution data from 2018 

shows that AS constitute for 96% of the distributed spare parts while PG only constitute for 

the remaining 4%. The number of distribution orders lines differ a little bit less where AS 

constitute for 91% and PG for the remaining 9%. This means that PG distribution order 

lines generally carry less items than the AS ones. It is also worth mentioning that the 

Mycronic ERP systems do not currently track the target system or machine for an AS spare 

part, but instead track to what customer it is delivered. This is not the case for PG spare 

parts, which are more closely linked to specific systems within the ERP systems (Gross, 

2019b). 

However, it is also the case that PG products on average have a higher value than AS 

products, something which is also true for their respective spare parts. This means that PG 

spare parts are on average more valuable than AS spare parts. The average PG spare part 

in 2018 was thirteen times more expensive than the average AS spare part. Because of this 

value difference, PG spare parts are more important to manage from a logistics perspective. 

An example of this is the stricter requirements for proper padding and packaging for PG 

products and spare parts (Jenry, 2019). Parts of PG systems recovered from reacquired 

systems or from maintenances will be repaired or refurbished and then reused as spare 

parts. There is basically no difference made between brand new PG spare parts and 

repaired or refurbished ones. This is not typically the case for AS spare parts, for which 

there is no organised backwards flow (Lund & Söderlund, 2019). 

2.4 SPARE PARTS STOCKING POLICY 
The current stocking policy is a two-dimensional diagram with one axis measuring the ABC 

class of the spare part and the other axis indicating the supply category of the spare part in 

each local warehouse.  

The ABC classification depends on how critical a breakdown of that spare part is. The 

definitions used for each category of the ABC classification are described in Table 1 below. 

What parts should be kept as spare parts as well as their ABC classification is decided by 

the Research and Development (R&D) department together with the service department 

during the development of a new product (Spångvall, 2019a). 
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Table 1: ABC classes for Mycronic spare parts (Mycronic, 2019c) 

ABC 

Class 

Definition 

A Spare part is critical for the function of the machine. If the spare part brakes 

the machine will not be operational (Machine Down).  

Only true machine down parts should be classified A. If the machine is still 

reasonably operational after the spare part has broken down, or if there are 

workarounds or temporary fixes to get the machine reasonably operational, 

the spare part could be classified as B.  

B Spare part is important for full functionality of the machine, but the machine 

is still reasonably operational when spare part breaks down, or could 

temporarily be fixed using other parts, solutions or work arounds. 

Consumables and accessories are also typically, but not always, classified as 

B parts. 

C Spare part is not critical for the function of the machine. The machine will 

still be fully functional when spare part breaks down. This could for instance 

be manuals, non-critical shields or doors, Andon lights etc. 

D Obsolete Spare Part. Mycronic has stopped servicing the machine and the 

spare part will no longer be replenished. Any remaining stock may still be 

used until empty. 

The supply category of a spare part depends on the local consumption of that part in regard 

to its value. Definitions of the different supply categories are described in Table 2 below. 

Table 2: Supply category for Mycronic spare parts (Mycronic, 2019c). 

Supply Category Definition 

I Local consumption is high in relation to value of part. 

II Local consumption is low in relation to value of part. 

III No local consumption, but global consumption indicates that the 

part will be needed locally within a two-year period. 

IV Local consumption exists but part is very expensive in relation to 

consumption. 

V No indication that the part will be needed locally within a two-year 

period. 

Combining these two categories results in the matrix in Figure 10 below, which illustrates 

the Mycronic stocking policy. 
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If a spare part is classified as A-I, A-II, A-III or B-I, it is considered high priority and 

therefore stored in both the local warehouse for fast service and also in the central 

warehouse for fast replenishment to the local warehouse. What counts as a local warehouse 

and a central warehouse will differ, depending on both the region (i.e. Americas, Europe or 

Asia) and the product. For example, the central warehouse for the MY700 high-speed jet 

dispenser on the Asian market is Yoshizuka in Japan, whereas the central warehouse for 

the same product on the American and European market is the Mycronic HQ in Sweden 

(Mycronic, 2019c).  

 

Figure 10: The Mycronic stocking policy (Mycronic, 2019c).  

If a spare part is classified as A-IV, A-V, B-II, B-III, B-IV or B-V, it is only stored in the 

central warehouse. Spare parts classified as C- or D-parts are neither stored locally nor in 

the central warehouse; they are ordered from the supplier when needed (Mycronic, 2019c). 

In the case that a local warehouse for some reason carries overstock, they may request 

permission from Mycronic HQ to send the overstocked material back to the central 

warehouse in Täby. If approved, a so called pull back is carried out and the items are sent 

back to the global warehouse (Mycronic, 2019d). An alternative answer is that the part 

shall be scrapped locally (Mycronic, 2019e). According to Spångvall (2019), this kind of 

overstock distributions are rare. A more common scenario is that the local warehouses send 

back broken spare parts that are retrieved from service missions. 

2.4.1 Current Procedure for Managing Misplaced Spare Parts 

As mentioned in Chapter 1.1, Background, at Mycronic there exists no standard procedure 

for how to manage misplaced spare parts at the different local warehouses around the 

world. The current policy is only an informal decision to yearly go through the inventory of 

all local warehouses and look for misplaced or overstocked spare parts. A first filtration 

about what spare parts might be interesting to analyse further is done by looking at the 
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classification of the spare parts or by checking the length of time during which the spare 

parts have been stocked without being used. There is no specific length of time in stock that 

makes a spare part be considered worthy of further speculation – it is based on gut feeling 

and experience. After this first filtration, the service management department at Mycronic 

HQ use their technical knowledge to determine what spare parts are useful to keep at the 

local warehouses, what spare parts should be pulled-back to the central warehouse at the 

Mycronic HQ and what spare parts should simply be scrapped. Lastly the local warehouses 

themselves have a say about what to do with the spare parts in question, as they have the 

best market knowledge. Since this policy is only an informal one, it is of low priority for all 

parties involved and is therefore only done as time allows (Spångvall, 2019). 

2.5 SERVICE POLICY 
Over 90 percent of Mycronic’s customers have service agreements, whereas the remaining 

customers instead get ad hoc service provided to them. The service agreements are 

subscriptions, with subscription fees based on the desired level of service. Customers with 

service agreements are prioritised over customers without service agreements. The service 

agreements are also all-inclusive, which means that the customer will not have to pay extra 

fees for e.g. on-site support, software updates, consumables and spare parts (Kansbod, 

2019).  

Response-time is demanded to be as short as possible by the customer for all situations 

where a machine or system is down. Down-time is defined by Mycronic as “the time it takes 

to do on-site diagnostic and repair from the moment spare parts have arrived at the 

customer’s location.” A more comprehensive definition also includes the travel time for the 

engineer from their place of work. Depending on the service agreement type, the customer 

can have this time stipulated in the agreement or capped to maximum (Mycronic, 2019f). 

According to Gross (2019b), almost all customers expect delivery of spare parts and a 

service engineer on-site within 24 hours. This is true regardless of the business area or 

region.  

For situations other than when a machine or system is down, the time before the customer 

is visited is not critical. The service date can also be by customer request, for minor 

problems that are planned to be solved when customer has scheduled downtime (Mycronic, 

2019f). 

For the PG business area, there are three different service levels: bronze, silver and gold. 

Even though all service levels include the same services, the difference lies in available 

support hours, promised response time and promised spare parts delivery speed. Bronze 

level is the most basic service level, with relatively limited support hours, slower promised 

response time and slower promised spare parts delivery speed. Silver comes next, with an 

approximated price bump of 10% and a larger span of available support hours, faster 

response time and faster promised spare parts delivery speed. Gold is the most expensive 

service level, with a subscription fee approximately 50% higher than that of the silver level. 

Gold level includes support and service being available twenty-four hours a day, seven days 

a week, with the shortest promised response time and the shortest promised spare parts 

delivery speed of all service levels. There are no fines issued in cases when response times 
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and delivery speeds are not within the promised time period, but there are key performance 

indicators to keep track of performance. When it comes to the distribution of the different 

service levels, an approximated 75% of the 100-130 PG systems used by customers globally 

have bronze level service agreements, whereas 20% have silver level and 5% have gold level 

service agreements. The majority of customers who possess multiple systems also have 

service agreements of the same service level for all of these systems, but this varies slightly. 

Recently, most gold level service agreements are with customers in China, but there are 

also some in the USA (Kansbod, 2019). In general, PG systems have an expected uptime of 

at least 95% covered by the contracts (Lund & Söderlund, 2019). 

For the AS business area, there are four different service levels: MYCare 1 to 4. The 

differences between the different service levels consist of e.g. the frequency of scheduled 

maintenances, promised response time and amount of training provided. MYCare 1 and 2 

are very similar, the difference being that MYCare 2 includes one emergency visit per year. 

For MYCare 3, there is training and installation support for software included, as well as a 

lot more options for additional features. MYCare 4, which is the priciest option, includes an 

unlimited amount of spare parts and emergency visits, something the other three service 

levels do not include. As for prices, the price increase between yearly subscription costs for 

MYCare 1 and 2 is approximately 60%. For MYCare 3, you pay an additional 20-30% per 

year. For the last level, MYCare 4, there is an additional 100% increase in yearly 

subscription fee compared to MYCare 3. This means that the price bump from the lowest 

service level, MYCare 1, and the highest service level, MYCare 4, is an increase of almost 

400%. The service agreements do not take into consideration the age of the handled system, 

which means that the prices are the same for brand new system and for systems that are 

e.g. 10 years old. AS systems have an uptime of 40-45%. However, as much as 80% or more 

of the downtime can be explained by the need of performing changeovers, something which 

is very common for AS systems. As for the distribution of different service levels, it is worth 

repeating that only one of the AS subareas provides service agreements. This subarea 

makes up around 5000 of the in total 13500 AS systems. Within this subarea, the contract 

penetrate on, i.e., the proportion of systems with service agreements, is 70%. 75% of the 

service agreements are level 1, whereas the rest are divided between level 2 and 3. Only 

around 50 systems, i.e. 1-2% of the total amount of systems with service agreements, have a 

level 4 contract. These level 4 contract systems are divided evenly between systems and 

customers in the different regions (Lund & Söderlund, 2019). 

Regardless of the business area, the service agreements also vary individually on a 

customer basis, in addition to the different service levels. It is possible to change service 

level over time, and price renegotiations also take place every 1-2 years (Kansbod, 2019). 

The likelihood of spare parts suddenly rising in demand increases the older a system gets, 

which also means that the prices of service agreements which include free spare parts will 

have to be adjusted accordingly. A result of this is that some spare parts will be stocked for 

many years before they eventually get used (Lund & Söderlund, 2019). 

Mycronic commits to providing at least 8 years of service for their systems, irrespective of 

there being a service agreement or not. After this period is up, the customer will either 

have to sign a service agreement for continued service, or make requests on a case-by-case 
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basis and let Mycronic decide if the company wishes to provide the service or not. A typical 

system will be up and running for about 15 years, after which Mycronic will typically 

reacquire the system (Lund & Söderlund, 2019).  

2.5.1 Preventative Maintenance Policy 

In the Mycronic Preventive Maintenance Policy, it is stated that all Mycronic machines 

require preventative maintenance service at least every 2000 hours of operation or 

annually, whichever comes first (Mycronic, 2019g). In practice, the rate at which 

preventative maintenance services take place varies. Some machines need monthly 

maintenance, whereas in other cases once a quarter or once a year is enough. Such a service 

can be purchased when required or be a part of the service contract agreement handled by 

Mycronic. The purpose of this service is, as the name suggests, to prevent or minimise 

unplanned downtime of machines by replacing vulnerable machine parts, which reduces 

the risk of sudden breakdown. However, spare parts are not necessary in every case – 

sometimes calibration or some other minor service is enough. There are also cases when the 

need for spare parts is discovered when a minor service is being performed (Kansbod, 2019).  

Service kits for preventative maintenances usually have a safety stock in all local 

warehouses, due to their frequent usage. The high availability of service kits lowers the 

need for planned maintenances (Spångvall, 2019a). 

2.6 MYCRONIC JAPAN 
The Japanese market is mainly focused on PG products (Textorius, 2019). Gross (2019b) 

estimates that Japan is the biggest subsidiary in the PG business area, servicing around 45 

of the around 130 PG systems. In terms of staff, Mycronic Japan has a workforce of about 

30 employees working with PG (Lund & Söderlund, 2019; Gross, 2019b). 

According to internal data, the Japanese warehouse carries 7.5 percent of Mycronic’s total 

inventory value. While the Japanese warehouse carries more inventory value than any 

other subsidiary it does not account for many of the distribution orders. The PG parts from 

the central warehouse to Japan only make out two percent of the total number of 

distributions. Warehouses in USA, Germany, France, China, Korea and United Kingdom 

all account for a bigger percentage of the number of PG distributions than Japan.  

Again, according to internal data, the average lead time to distribute spare parts from the 

central warehouse in Sweden to the Japanese subsidiary is between three and four days. 

Getting a spare part from the subsidiary to the local customers should not take more than 

24 hours (Gross, 2019b). This, however, depends on where the spare part is stored. The 

inventory of the Japanese subsidiary is actually divided into three different warehouses 

located in Hiroshima, Kyoto and Tokyo, which is where the customers are located. If a 

needed spare part is not in the closest warehouse, it might take more than 24 hours to 

deliver it from a secondary warehouse. However, this separation of the Japanese subsidiary 

is not represented in the ERP system, where spare parts from all three warehouses simply 

belong to the one warehouse of ‘Mycronic Japan’. Distributions between these warehouses 

and the customer are managed solely by Mycronic Japan without interference from the 

Mycronic HQ in Sweden (Lund & Söderlund, 2019). 
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2.7 MYCRONIC USA 
The American subsidiary is focused on the AS business area (Textorius, 2019). According to 

internal data, Mycronic USA services 1 700 of the in total 13 500 systems in the AS 

business area and the inventory of AS spare parts at Mycronic USA account for 2.9% of the 

of Mycronic’s total inventory value. 32 people are currently working in the AS business area 

at Mycronic USA. 

Internal data from Mycronic shows that of all distribution orders leaving the central 

warehouse in Täby, Sweden, about one third goes to Mycronic USA, to which the lead time 

is significantly longer than to the subsidiaries in Japan and Europe. The majority of the 

distributions take between 4 and 14 days. The long lead time mainly stems from stricter 

custom rules in the USA. After spare parts have reached Mycronic USA, the distance 

between the subsidiary and a customer can still be long, depending on where in the 

Americas the customer is located, affecting the lead time even more. The long distances in 

the American market also affects the time it takes for a service technician to reach the 

customer. It might take longer getting the service technician there than getting the spare 

part in place, if the spare part is stored in the subsidiary, that is. Getting a service 

technician in place can take up to 48 hours even though Mycronic generally strive for 

service within 24 hours (Lund & Söderlund, 2019). 

2.8 PURCHASING POLICY FOR SPARE PARTS 
When demand for a spare part in a certain region is registered in Mycronic’s ERP system, 

the system is responsible for scheduling a distribution order from the central warehouse to 

that region’s local warehouse. This is only done if the spare part is not already in local stock 

or if the demand lowers the inventory level past the safety stock limit. The system will also 

make sure the central warehouse gets replenished if necessary (Spångvall, 2019a).  

The ordering process starts with the ERP system generating a purchase order of a spare 

part. The spare part purchase quantity is basically decided by the sourcing department, 

since they are responsible for supplier agreements. The ERP system uses the quantity 

agreed upon. However, the purchase quantity can be adjusted by the inbound logistics 

department, who are responsible for confirming and sending the order to the supplier. This 

adjustment is done with regards to the yearly demand (Spångvall, 2019a). 

The order date is also determined by the ERP system based on the time when the stock 

level is predicted to go below the safety stock. The safety stock is calculated by the ERP 

system using the following formula: 

Safety stock =  safety factor ∗ 1,25 ∗  mean absolute deviation (MAD) 

∗  square root of lead time in number of periods 

In this formula, the safety factor corresponds to a safety level of 98%, and MAD and lead 

time are calculated by the ERP system based on past demand. 1,25 * MAD is an 

approximation of the standard deviation of a normally distributed random variable 

(Textorius, 2019). 
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After the spare parts arrive at the central warehouse, they are received by the warehouse 

personnel, registered in the system and put into storage. When demand for a distribution 

arises, the export department is in charge of the administration in the ERP system and the 

warehouse personnel are in charge of picking and packing the spare parts. The spare parts 

are then picked up by a forwarding agent who ships the parts to where the distribution is 

heading (Textorius, 2019). 

  



20 

 

3 THEORETICAL FRAMEWORK 

The theoretical framework will seek to provide the necessary theoretical background in 

order to obtain a basic understanding of the fields of study relevant to this study, as well as 

to provide a firm basis for the task specification that follows. This will be done by 

deconstructing the purpose of the study and dividing it into smaller segments, which will 

facilitate the process of determining relevant theory and fields of interest. 

3.1 STRUCTURE OF THE THEORETICAL FRAMEWORK 
Part of the purpose of this study is to present an inventory management decision 

model for managing misplaced spare parts. It is thus of importance to get an 

understanding of theories regarding inventory management in general. As it is also part of 

the purpose to increase inventory efficiency, relevant key performance indicators for 

inventory management need to be described. These key performance indicators include, as 

per Mycronic directives, inventory turnover ratio, stock availability as well as delivery 

precision. Lastly, costs related to inventory management, based on established total cost 

models, must also be taken into consideration. 

The management of misplaced spare parts is not necessarily limited to inventory 

management. Reverse logistics, which can be said to be a part of the field of aftermarket 

logistics, contains relevant theories regarding how to manage spare parts logistics and the 

backward flow of inventory in a supply chain. Methods for reverse logistics can be divided 

into the three subareas of direct reuse, recovery management and waste management.  

The structure described above is illustrated from a high level in Figure 11 below. 

 

Figure 11: Structure of the Theoretical Framework 
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3.2 INVENTORY MANAGEMENT 
Inventory management is defined by Lowe (2002) as “the effective management of stock, 

materials, parts and finished products, including additions and deletions (i.e. control of 

movements in and out). Essential for determining capital investment returns and the 

viability of stock levels and for the avoidance of opportunity cost (i.e. money tied-up in stock 

that could be better used).” 

The needs of the customers must be satisfied by effectively coordinating the flow of 

materials and information throughout the supply chain, including the customer, the 

organisation itself as well as its suppliers. The material flow represents the product supply 

within the supply chain, with the aim of meeting customer needs. The information flow is 

instead focused on the transfer of data within the supply chain, purposed to enable parts of 

the supply chain to plan production and material needs in order to meet demand (Palmer, 

2011).  

Inventory is one of the major areas of capital usage in an organisation, which is why good 

inventory management is important to increase the overall profitability of a company. 

However, it is also important to have inventory levels appropriate to meet customer needs 

throughout the organisation. Having insufficient inventory is as much of a problem as 

having excessive inventory. The purpose of inventory management must be to optimise the 

inventory requirements within the whole supply chain in order to ensure that the inventory 

contributes to the profitability and growth of the organisation (Palmer, 2011). 

This chapter is divided into three different sections related to inventory management: 

methods, key performance indicators and costs. Methods include centralisation and lateral 

transshipment. Key performance indicators cover stock availability, delivery precision and 

inventory turnover ratio. The first two key performance indicators will be given a basic 

description, whereas the third one will be examined in a more thorough fashion. This is due 

to the relative importance of the key performance indicator of inventory turnover ratio in 

this study, as it is part of the directives from Mycronic to seek to improve inventory 

efficiency by raising the inventory turnover ratio. Costs are divided into different cost 

categories, based on established total cost models.  

3.2.1 Methods for Inventory Management 

Included in this chapter about methods for inventory management are the methods of 

centralisation and lateral transshipment. 

In their literature review of 32 years of logistic journal publications, Williams & Tokar 

(2008) mentions that a popular topic when it comes to warehousing and inventory 

considerations is the reduction of safety stock that can be achieved through centralisation 

of stocking locations.  

Lateral transshipment is overall relevant to the fields of inventory management and spare 

parts logistics. The subject is mentioned by Williams & Tokar (2008) as having drawn much 

interest in the logistics field. It is also an interesting option for the Mycronic organisation, 

which currently does not employ lateral transshipment even though they have regions 

where there are multiple local warehouses which handle similar inventory.  
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3.2.1.1 Centralisation 

Centralisation is, from a logistics perspective, the term used for when a company tries to 

reach big markets from one or a few centrally situated warehouses. Compared to having 

several local warehouses, centralisation leads to cost advantages for the supplying company 

as well as service advantages for the buying company. The advantages for the supplying 

company include lower fixed costs, lower amounts of tied-up capital and easier control of 

the physical inventory flow (Oskarsson, et al., 2013).  Abrahamsson (1993) also mentions 

decreased inventory cost as an advantage of centralisation but includes other benefits than 

lower amounts of tied-up capital: having a more complete assortment in stock as well as a 

smooth distribution flow makes inventory control and forecasting easier, and also leads to 

decreased shortage, i.e. higher stock availability. Easier inventory control and forecasting 

also implies lower inventory levels and increased turnover rate. Other positive effects of 

having larger parts of the assortment in stock at one location, as well as having a smooth 

distribution flow, includes a greater potential for standardising material handling routines. 

This, together with higher stock availability, can lead to shorter and more reliable lead 

times (Abrahamsson, 1993). According to Oskarsson et al. (2013), the buying company’s 

advantages are safer lead times, more personalised distributions as well as safer and faster 

delivery notice. However, the deciding factor for whether centralisation is possible or not is 

the requested lead time from the customer (Oskarsson, et al., 2013). This does not 

necessarily pose a problem however, judging by the conclusions drawn by Abrahamsson 

(1993) regarding centralisation and its positive effects on lead time. 

3.2.1.2 Lateral Transshipment 

Lateral transshipments within an inventory system are stock movements between locations 

of the same echelon, or in other words, locations at the same hierarchical level in the supply 

chain. Lateral transshipment can be classified into proactive or reactive transshipments. 

The first one being transshipments that are executed at predetermined points in time to 

redistribute stock. The second being transshipment executed to respond to stockouts or 

potential stockouts. When it comes to spare parts distribution, reactive transshipments are 

the most common since spare part holding costs are usually relatively high compared to 

transshipment costs (Paterson, et al., 2011).  

The use of proactive transshipments has been shown to lower overall system costs but 

determining when it is best to perform the redistribution is still not fully understood 

(Paterson, et al., 2011). 

In a modellation of a multi-echelon distribution network, Kutanoglu & Mahajan (2009) 

finds that it is profitable to let local warehouses cooperate by fullfiling each others’ orders 

in case of a stock-out. The best model considered a supplying central warehouse, a set of 

local warehouses and a set of customers with independent Poisson distributed demand. The 

warehouse closest to a given customer acts as that customers main local warehouse. When 

a customer requested a spare part, it was primarily distributed from its main local 

warehouse. If the main warehouse could not supply it, the order was handed over to the 

closest local warehouse with stock on hand. If no local warehouse had stock on hand, a 

direct delivery was sent from the central warehouse. This model was compared to a similiar 

case but when the main local warehouse was out of stock, a direct delivery was made from 
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the central warehouse. No local warehouse was allowed to supply the customers of other 

local warehouses. A penalty was introduced as a fraction of the transportation cost 

whenever a main local warehouse could not satisfy its customer’s demand. The model was 

optimised in regards to this penalty cost as well as transportation costs and holding costs 

(Kutanoglu & Mahajan, 2009). 

Kutanoglu & Mahajan (2009) points out that inventory sharing makes stocking level 

decisions more challenging but argues that it is compensated by the improvement in time-

based service level and by reducing stock level. They also notice the possibility of 

replenishing the main local warehouse from the central warehouse and then fullfiling the 

customer order, and recognise that this might be a good option not included in the model 

(Kutanoglu & Mahajan, 2009).  

The main constraints of lateral transshipment are the associated transportation and 

administration costs for re-distributing items. Potential benefits and extra expenses should 

be weighed against one another and traded off by managers to improve system performance 

(Feng, et al., 2017). 

The majority of literature about lateral transshipment is focused on finding optimal or 

suboptimal policies regarding transshipment and replenishment. The methods used have 

been mathematical programming, game theory, queuing theory and simulation 

experiments. The assumptions underlying these models might hinder an actual 

implementation of their result (Wei, et al., 2018). Through another simulation study, Wei et 

al. (2018) show that increasing the magnitude of lateral transshipments can destabilise 

supply chains, especially those with long transshipment lead times. 

3.2.2 Key Performance Indicators for Inventory Management 

The different key performance indicators related to inventory management that will be 

covered in this chapter include stock availability, delivery precision and inventory turnover 

ratio. This follows the directives from Mycronic, according to which an increased focus on 

inventory turnover ratio must not negatively affect current stock availability and delivery 

precision. 

3.2.2.1 Stock Availability 

Stock availability describes the amount of stock available to service immediate demand. 

(Lowe, 2002). In more precise terms, it can be calculated as the proportion or percentage of 

orders or order lines available at the customer’s request (Oskarsson, et al., 2013). 

3.2.2.2 Delivery Precision 

Delivery precision can be described as the extent to which customer orders are delivered on 

the promised date and time. For separate order lines, delivery precision can be measured as 

the percentage of all delivered order lines during a certain period which have been 

delivered at the promised date and time (Mattsson, 2010). 

3.2.2.3 Inventory Turnover Ratio 

Capital is bound in all material flows, regardless of whether the material is lying in stock or 

if it is being transported or in the middle of a refinement process. This kind of tied-up 



24 

 

capital is a form of resource utilisation in terms of financial costs. Keeping material in stock 

also entails handling and storage costs, why the stock size is an important measurement for 

the efficiency of a company’s materials management (Mattsson, 2010). 

Stock size can be expressed in terms of its monetary value, for example as the sum of each 

respective stocked article’s quantity multiplied by its average purchase cost. However, 

expressing tied-up capital in terms of absolute numbers makes it difficult to compare with 

other companies or departments, and it also complicates comparing the own company over 

time. For this reason, relative measurements such as inventory turnover ratio are more 

suitable (Mattsson, 2010). 

Inventory turnover ratio describes how many times during a certain period, e.g. a year, a 

certain article’s average stock is sold (Mattsson, 2010). For example, if a certain article has 

a yearly sales quantity of 10 and the average stock size is 2, the inventory turnover ratio of 

that article would be 10 divided by 2, which equals to 5. It can also be measured over 

several articles at a time by using the value of the items instead of the quantity (Mattsson, 

2010; Oskarsson, et al., 2006). From a capital cost perspective, a higher inventory turnover 

ratio implies a more efficient business (Mattsson, 2010). 

3.2.3 Costs for Inventory Management 

When looking at logistics costs, and comparing different scenarios, it is common to use 

established cost models. There are various such models for calculating total logistics costs, a 

popular example being the one presented by Grant et al. (2006). Different models contain 

different cost categories, where the relevance of these categories differ depending on the 

scenario. The reason to use these established cost models is to not neglect any costs since 

most decisions make some costs decrease while others increase (Oskarsson, et al., 2006). 

A model proposed by Oskarsson et al. (2013) is supposedly useful in most cases, as the 

different cost categories covered by the model are flexible and broadly applicable. The cost 

categories include inventory carrying costs, inventory handling costs, transportation costs, 

administrative costs and other logistics costs. A similar model for calculating total costs for 

a whole logistics structure is presented by Abrahamsson & Aronsson (1999), who use the 

seven cost categories of administrative costs, operational costs, capital costs, transportation 

costs, communication costs, packaging costs and other costs. The two models have many 

categories in common; in fact, capital costs and operation costs in the model by 

Abrahamsson & Aronsson (1999) are defined in the same way as the two categories of 

inventory carrying costs and inventory handling costs by Oskarsson et al. (2013). The only 

difference between these two models is that Oskarsson et al. (2013) include packaging and 

communication costs in the other logistics costs category, whereas Abrahamsson & 

Aronsson (1999) divide them into distinct categories. Ghezzi et al. (2013) also bring up 

capital costs and their underlying factors. Abrahamsson (1993) claims that the total cost for 

distribution in the logistics channel is a function of inventory cost, warehousing cost, 

transportation cost and cost of lost sales; the first three of these categories are similar to 

what Abrahamsson & Aronsson (1999) as well as Oskarsson et al. (2013) present in their 

cost models, but the last one – namely, cost of lost sales – is new. Lee (2014) and Robeson & 

Copacino (1994) mention the shortage cost by lost sales as one of the costs to keep in mind 

for inventory control problems, something which Polatoglu & Sahin (2000) also touch upon 
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as they describe the importance of finding a balance between not having excessive stock 

when sales figures are low while also avoiding shortages when sales are high. In addition to 

the shortage cost by lost sales, Lee (2014) brings up ordering cost as another key cost 

component for inventory control. It is also brought up by Oskarsson et al. (1999) as part of 

the administrative costs and one of the components for calculating the economic order 

quantity, where the ordering cost seeks to cover costs for all activities related to making a 

purchase.  

The different cost categories identified above will be explained more in detail below. Table 3 

provides a summary of the cost categories and their references. The cost categories which 

are common to the different cost models will be referred to with the names used by 

Abrahamsson & Aronsson (1999). 

Table 3: Different cost categories and their references. 

Cost 

category/Reference 

Oskarsson 

et al. (2013) 

Abrahamsson & 

Aronsson (1999) 

Abrahamsson 

(1993) 

Ghezzi 

et al. 

(2013) 

Lee 

(2014) 

Robeson & 

Copacino 

(1994) 

Polatoglu & 

Sahin 

(2000) 

Administrative 

Costs 

X X   X  X 

Operational Costs X X X     

Capital Costs X X X X    

Transportation 

Costs 

X X X     

Communication 

and IT Costs 

X X      

Packaging Costs X X      

Other Logistics 

Costs 

X X      

Shortage Costs   X  X X X 

3.2.3.1 Administrative Costs 

Administrative costs are, as the name implies, costs derived from activities related to the 

administration of logistics. Abrahamsson & Aronsson (1999) mention order handling and 

forwarding (for customer orders), purchasing (for supply orders), warehouse and inventory 

management, common administration and overhead cost as typical administrative costs. 

Oskarsson et al. (2013) also bring up planning of picking and transports, as well as 

dispatching of delivery notifications. These activities can be said to be included in what 

Abrahamsson & Aronsson (1999) refer to as order handling and forwarding. For purchasing 

and its various activities, the ordering cost is a common way of keeping track of total costs. 

Ordering Cost 

Oskarsson et al. (2013) bring up the ordering cost as the cost associated to making purchase 

orders for e.g. new inventory. It is independent of the quantity ordered and is based on the 

activities specific for making an order. An example by Oskarsson et al. (2013) is when an 

order is made to a supplier, which includes activities such as order placement, delivery 
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supervision and goods receival, as well as storage of the delivered goods and control of the 

related invoice. In other words, the ordering cost consists largely of salary for the personnel 

performing the necessary activities and varies depending on the time consumption of said 

activities. What activities are needed also differs from case to case, depending on the type of 

order (e.g. production order within the company, supply order to an external party). 

Keeping track of the ordering cost is crucial when determining order quantities and to get a 

better understanding of the relative cost of different activities performed within the 

organisation. According to Polatoglu & Sahin (2000), avoiding high ordering costs is one of 

the important reasons for carrying inventory. 

3.2.3.2 Operational Costs 

Operational costs are comprised of the costs for running a warehouse, including rent or 

depreciation of the premises, salaries for warehouse personnel, maintenance and costs for 

various equipment, e.g. vehicles for internal transports or handling of material (Oskarsson, 

et al., 2013; Abrahamsson & Aronsson, 1999).  

3.2.3.3 Capital Costs 

Capital costs are the costs of carrying inventory in stock, which can be derived from a 

combination of tied-up capital and the risks of carrying inventory. Tied-up capital brings 

costs corresponding to the profit the tied-up capital could have brought if it was invested in 

something else than inventory. The risk of carrying inventory can bring costs such as 

obsolescence, deterioration and insurance costs (Oskarsson, et al., 2013; Abrahamsson & 

Aronsson, 1999). Ghezzi et al. (2012) bring up a few factors causing capital costs: having a 

wide range of products as well as having short product life cycles (including having 

products which quickly become depreciated or obsolete). 

3.2.3.4 Transportation Costs 

Transportation costs are comprised of all costs related to administration and execution of 

transports, including internal transports (within the company) and external transports 

(inbound and outbound) (Abrahamsson & Aronsson, 1999). Oskarsson et al. (2013) use the 

same definition but add that transports within the same facility are excluded from this cost 

category. Abrahamsson & Aronsson (1999) also divide transports into standard and express 

transports. Delivery performance and transport costs are interrelated, in so far as lower 

transport costs are sometimes achieved at the price of lower delivery performance, which in 

turn can cause increased costs due to increased safety stocks or halt in production 

(Oskarsson, et al., 2013). 

3.2.3.5 Communication and IT Costs 

Communication and IT costs include costs related to information systems supporting the 

material flow, such as maintenance, operation and depreciation costs (Abrahamsson & 

Aronsson, 1999; Oskarsson, et al., 2013). 

3.2.3.6 Packaging Costs 

Packaging costs include costs derived from packaging material, used for transportation and 

warehousing (Abrahamsson & Aronsson, 1999). Examples include load carriers such as 
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containers and box pallets, as well as protective materials for e.g. return packaging 

(Oskarsson, et al., 2013). 

3.2.3.7 Other Logistics Costs 

The category of other logistics costs is broader and more unspecified than the previous 

categories. According to Abrahamsson & Aronsson (1999), the purpose of this category is to 

cover costs specific to the system in focus. The model in Oskarsson et al. (2013) more 

specifically covers costs for material purchase, as well as special costs incurred by logistics-

related decisions, e.g. working at overcapacity due to differential treatment of certain 

orders or customers. The costs pertaining to other logistics costs might, depending on the 

enterprise at hand, have a large impact on the total cost (Oskarsson, et al., 2013). IT costs 

and packaging costs are excluded from this category, since these costs have already been 

described and included in separate chapters above. 

3.2.3.8 Shortage Costs 

Shortage costs – or cost of lost sales, as it is also called – consist, according to Robeson & 

Copacino (1994), of both short-term and long-term costs. The short-term cost can consist of 

the loss of sales for the items that are out-of-stock, i.e. the opportunity cost of missing out 

on selling an item, or of the higher costs in terms of express transportation incurred by a 

late delivery. The cost associated with express transportation will, however, fall under 

transportation costs. One of the worst-case scenarios is if a shortage causes an entire 

production line to stop, whereas the best-case scenario would be that the customer accepts a 

late delivery without requiring any special measures. Long-term costs pertaining to 

shortages can be described in terms of the loss of future sales due to lost customers or lost 

goodwill. There is no easy method for accurately calculating shortage costs, due to the high 

variation in the impact of shortages depending on the company and situation in question. 

However, Robeson & Copacino (1994) mention that calculating short-term costs is more 

manageable than calculating long-term costs. According to Robeson & Copacino (1994), 

there are largely three methods for calculating short-term shortage costs: cost-based value 

of the stockout quantity, cost-based value for the amount of time there exists a shortage, or 

a constant cost for each shortage situation that arises. 

3.2.3.9 Total Cost Model 

The cost categories and their belonging cost parameters described in the chapters above are 

summarised in Table 4 below. 
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Table 4: Cost categories and their respective cost parameters. Cost parameters for administrative costs through 

other logistics cost are based on Abrahamsson & Aronsson (1999). For the last cost category, shortage costs, 

reasoning by Robeson & Copacino (1994) is used as reference. 

COST CATEGORY COST PARAMETER 

Administrative Costs Order handling and forwarding 

Purchasing and inventory management 

Common administration and overhead cost 

Operational Costs Premises (rent or depreciation) 

Maintenance 

Machines and equipment 

Operational personnel 

Capital Costs Tied-up capital 

Obsolete stock 

Insurance 

Transportation Costs Standard transports 

Express transports 

Communication & IT Cost Information systems 

Packaging Costs Packaging for transportation and warehousing 

Other Logistics Costs Costs specific to the system in focus, e.g. working at 

overcapacity or other costs incurred by logistic decisions 

Shortage Costs Cost of lost sales (opportunity cost) 

Loss of future sales (due to lost goodwill, lost customers) 

3.3 REVERSE LOGISTICS 
Reverse logistics can be regarded as a part of the field of aftermarket logistics. Aftermarket 

logistics refers to the logistics necessary to deliver aftermarket support, the support after a 

transaction. Aftermarket support can for example include conducting repairs, installing 

upgrades, reconditioning equipment, maintenance, technical support and training (Cohen, 

et al., 2006). The aftermarket logistics mainly serves the repairs and maintenance since 

they are the main drivers for spare part demand, and therefore the ones that need goods to 

be moved (Andersson & Jonsson, 2018). Van der Vorst (2016) stresses the fact that spare 

parts availability is an important component for companies. While maintenance is normally 
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planned, repairs are done when a breakdown happens, which makes the demand for spare 

parts hard to foresee (Cohen, et al., 2006; Andersson & Jonsson, 2018). The unpredictability 

of the spare parts demand combined with the fact that aftermarket support needs to service 

all products the company has previously sold, not only the latest versions, forces the 

aftermarket logistics to handle a much bigger variety of items than the company’s 

production logistics (Cohen, et al., 2006). Furthermore, ever-increasing customer 

expectation on products and services result in great customer dissatisfaction in cases when 

a breakdown is accompanied by the lack of available spare parts (do Rego & de Mesquita, 

2011).  

According to Farris et al. (2005), one of the challenges in aftermarket support is how to 

manage obsolete and difficult-to-find parts. Cohen et al. (2006) claim that 23% of spare 

parts become obsolete every year. According to Tan et al. (2003), excess spare parts are 

often needlessly kept in local warehouses, due to fear of not having the necessary spare 

parts available when customers need repairs. This causes excessive stockholding, and with 

the trend of shortening product life cycles this entails scrapping inventory due to 

obsolescence. This increases the need for sharing excess inventory to meet global repair 

demands in a more efficient manner. 

Having a good aftermarket service has several advantages, one being that it generates a 

low-risk revenue over a long period of time. It can also be a source of differentiation 

compared to rivals with similar products. Lastly, having a good aftermarket service brings 

knowledge about the customers that can be useful in the strategic development of the 

company. However, only companies with efficient aftermarket service can make profit from 

it (Cohen, et al., 2006). 

Reverse logistics is defined by Rogers & Tibben-Lembke (2002) as “the process of moving 

goods from their typical final destination for the purpose of capturing value or for proper 

disposal.” Another definition is that of Krikke (1998): “Reverse logistics can be defined as 

the process of collecting used products and materials from first customers in order that they 

may be reused, recycled, or upcycled into other products.” The usage of reverse logistics in 

this report is a combination of these two definitions and can be loosely defined the following 

way: “Reverse logistics is the process of moving goods from a downstream location for the 

purpose of capturing value, which is achieved by either reusing, recycling or upcycling into 

other products.” 

There are various reasons for why a company should engage in reverse logistics. Some of 

these are legal, economic and environmental. There are also reasons that are ethical or 

customer service-related (Simpson, 2010). 

There are direct and indirect economic benefits to be gained from reverse logistics. Direct 

economic benefits that can be derived from recovery actions, such as resale and recycling, 

include profits from disposal cost reduction and decreased material usage (Simpson, 2010; 

de Brito & Dekker, 2003). Indirect economic benefits are harder to quantify, but include 

benefits gained from marketing and strategy drivers. A company involved in recycling or 

other recovery actions may get a more environment-friendly image with the customer and 

on the market, which is beneficial from a marketing perspective. There are also strategical 
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advantages, such as better preparedness for future legislation. This is also connected to the 

marketing aspect of recovery actions, since increased environmental awareness in society 

correlates not only to new legislation being proposed, but also to the environmental aspect 

being a more important part of a customer relationship strategy (de Brito & Dekker, 2003). 

Ethical reasons for recovery action include the recalling of defect products, whereas 

customer-service related reasons include warranty returns or repairs (Simpson, 2010). 

3.3.1 Methods for Reverse Logistics 

Thierry et al. (1995) define three different categories of methods for reverse logistics, the 

first one being direct reuse, which simply includes the activities of direct reuse and direct 

resale. The second category is product recovery management, which includes the activities 

of repair, refurbishing, remanufacturing, cannibalisation and recycling. The final category 

is waste management, which includes the two activities incineration and landfilling.  

3.3.1.1 Direct Reuse 

Direct reuse is used for products that are ‘as-good-as-new’ (de Brito & Dekker, 2003). De 

Brito & Dekker (2003) also raise another possibility except for reuse and resale for these 

items, namely redistribution. In the paper by Ho et al. (2017), two different network flow 

models are used to show that redistribution of overstocked spare parts to either same 

echelon warehouses or to an upstream warehouse led to reduced cost for the case company. 

3.3.1.2 Recovery Management 

The five different subcategories in product recovery management depend on to what degree 

the product must be disassembled (Thierry, et al., 1995). Repair requires minimal 

disassembly to restore the product to working order. To refurbish a product, the product is 

disassembled to module level where critical modules are inspected and upgraded if needed 

before being reassembled again. Remanufacturing is the act of disassembly to part level 

before bringing the part back to ’as new’ quality. Cannibalisation is when specific parts are 

retrieved from a product to be used in other products or spare parts. Lastly, recycling 

requires disassembly to material level to retrieve the materials of a product (Thierry, et al., 

1995). 

As stated by Fleischmann et al. (2002), the subparts of a product have longer economic and 

technical lifecycle than the actual product, which can cause the total value of the subparts 

to be higher than the product. This is especially true for markets with short product life 

cycles since the product can get outdated but some parts of it might still be usable. This fact 

has made reuse decisions more difficult. A conscious financial analysis of all options is 

needed, simple priority rules are not suitable. 

3.3.1.3 Waste Management 

While waste management is not explained deeper by Thierry et al. (1995), other literature 

raises the question of when it is a reasonable option. According to Fleischmann et al. (2002) 

scrapping only makes sense at the end of a product’s life cycle. Abraham (2011), in an 

article about reverse logistics in the clothes industry, has a purely economic view and states 

that scrapping should be prioritised over reconditioning if the reconditioning costs overcome 

the price of new raw material. In a literature review, Willoughby (2001) presents two 

simple decision rules when it comes to scrapping of excess inventory. The first rule of 
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thumb suggested that all inventory in excess of 12 months’ supply should be considered 

surplus. A similar, but more general approach is to set a limit of ’number-of-weeks supply’ 

or ’dollar-value-of supply’ and let any stock that surpasses these limits be considered excess 

stock.  

3.3.2 Decision Making in Reverse Logistics for Spare Parts 

Thierry et al. (1995) never argue further about when their different activities should be 

used. Tan et al. (2003) however, in a study about reverse logistic improvements for an 

American computer company with operations in East Asia, present a standardised decision 

tree for spare parts return. This decision tree was deemed relevant to this study due to the 

many similarities between the study by Tan et al. (2003) and this study; both target 

companies are in the tech industry, have a global supply chain and have a considerable 

aftermarket and spare part sales. Something else the both companies have in common is 

the fact that neither of them has implemented extensive centralisation of their inventory. 

The decision tree, which is illustrated in Figure 12 below, includes three different types of 

spare parts for return: parts that are in excess and good condition, defective parts that are 

in repairable condition, and defective parts that are no longer needed in the stocking pool. 

It is based on a series of questions concerning the necessity, condition, repairability as well 

as value of the spare part. These questions lead to one of three outcomes; to return the part 

to local stock, to return the part to the central warehouse, or to scrap or recycle the spare 

part locally.  

 

Figure 12: Decision flow for spare parts return by Tan et al (2002) 
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4 TASK SPECIFICATION 

The aim of this chapter is to specify the precise questions which need to be answered in this 

study, i.e. to specify the task at hand. This is done through a gradual process. First, the 

theoretical framework is summarised briefly, in order to provide an overview of the various 

literature findings relevant to the purpose of the study. After this, the different 

delimitations as well as the focal system for the study are brought up, with the purpose of 

narrowing and pinning down the scope of the study further. What comes next is the 

breakdown of the purpose, where the first part consists of presenting the inventory 

management decision model, which is developed step by step based on the theoretical 

framework. Lastly, this inventory management decision model must be adapted with 

instructions to fit the Mycronic logistics organisation. This last step, which will contain the 

precise research questions and thereby the specified task, will be the starting point for the 

remainder of the study. 

4.1 SUMMARY OF THE THEORETICAL FRAMEWORK 
In Chapter 3, Theoretical Framework, the relevant theory for the study is divided into two 

larger areas: inventory management and reverse logistics. These areas are then further 

divided into different subareas, as illustrated in Figure 13 below. 

 

Figure 13: Structure of the theoretical framework. 

The first of the two areas is inventory management, which is further divided into methods, 

key performance indicators and costs. Methods consist of centralisation and lateral 

transshipment. Centralisation can, in the context of inventory management, be described 

as the principle of focusing the allocation of inventory to one location instead of having it 
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dispersed. Applying the principle of centralisation can come with several advantages, 

according to Oskarsson et al. (2013) and Abrahamsson (1993), such as decreased inventory 

cost, higher stock availability and increased turnover rate. These beneficial effects are due 

to easier inventory control and forecasting, as well as decreased inventory levels that come 

from centralising stock. Lateral transshipment is a term used for moving stock between 

locations at the same hierarchical level in the supply chain, e.g. between local warehouses 

in the same region (Paterson, et al., 2011). There are both proactive and reactive lateral 

transshipments, where the purpose of the former is to redistribute stock in planned 

intervals while the latter aims to remedy or prevent stockout situations. According to 

Paterson et al. (2011), reactive transshipments are the most common for spare parts 

distribution due to capital costs for spare parts usually being higher than those of 

transshipment costs. Kutanoglu & Mahajan (2009) claim that it is often profitable to let 

local warehouses share their inventory in stockout situations, since it results in an overall 

reduction of stock level and also allows for quicker service.  

The key performance indicators for inventory management highlighted in this study 

include stock availability, delivery precision and inventory turnover ratio. Stock 

availability, as defined by Lowe (2002), describes the amount of stock available to service 

immediate demand. Oskarsson et al. (2013) suggest that it can be precisely calculated as 

the percentage of orders or order lines available at the customer’s request. Delivery 

precision is a key performance indicator that is meant to keep track of the proportion of 

timely deliveries (Mattsson, 2010). It can be measured by calculating the percentage of all 

delivered order lines during a certain period which have been delivered at the promised 

date and time (Mattsson, 2010). Inventory turnover ratio is a key performance indicator for 

keeping track of tied-up capital and cost thereof. Mattsson (2010) states that stock size is 

an important measurement for the efficiency of a company’s materials management but 

also highlights the difficulty in making relevant comparisons if absolute numbers are used. 

For this reason, inventory turnover ratio is useful, since it is a relative measurement that 

describes how often there are stock movements of a certain article and therefor allows for 

greater comparability over time. 

The costs for inventory management in this study are based on a few established total cost 

models, as well as some cost categories not included in these models which are nevertheless 

closely related to inventory management as a field of study. The cost categories derived 

from the total cost models include administrative costs, operational costs, capital costs, 

transportation costs, communication and IT costs, packaging costs as well as other logistics 

costs. Another cost category, which is outside of the scopes of the total cost models but have 

been identified as potentially being of importance, is shortage cost. Table 5 below provides a 

summary of the different cost categories and their respective cost parameters. 
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Table 5: Cost categories and their respective cost parameters. Cost parameters for administrative costs through 

other logistics cost are based on Abrahamsson & Aronsson (1999). For the last cost category, shortage costs, 

reasoning by Robeson & Copacino (1994) is used as reference. 

COST CATEGORY COST PARAMETER 

Administrative Costs  Order handling and forwarding  

Purchasing and inventory management  

Common administration and overhead cost  

Operational Costs  Premises (rent or depreciation)  

Maintenance  

Machines and equipment  

Operational personnel  

Capital Costs  Tied-up capital  

Obsolete stock  

Insurance  

Transportation Costs  Standard transports  

Express transports  

Communication & IT Cost  Information systems  

Packaging Costs  Packaging for transportation and warehousing  

Other Logistics Costs  Costs specific to the system in focus 

Shortage Costs  Cost of lost sales (opportunity cost)  

Lost goodwill, lost customers  

The second area of the theoretical framework is reverse logistics. Reverse logistics can be 

divided into a few different areas with different purposes. The first area, direct reuse, can 

be divided largely into three different options: reuse, resale and redistribution (de Brito & 

Dekker, 2003). These options are mostly relevant for spare parts with an explicit demand. 

The next area within reverse logistics is recovery management, which according to Thierry 

et al. (1995) contains five different subcategories based on the degree to which the product 

or spare part needs disassembling. These categories are repair, refurbishing, 

remanufacturing, cannibalisation and recycling, where repair requires no disassembling 

and recycling implies almost full disassembling. The third and last area of reverse logistics 

is waste management, where Fleischmann et al. (2002) and Willoughby (2001), among 

others, argue that scrapping is a valid method of dealing with excess stock or products at 

the end of their life cycle.  

Tan et al. (2003) present a decision tree for spare parts return, closely related to the above 

methods for reverse logistics. The decision tree, which is illustrated in Figure 14 below, 

considers a few different key factors for deciding how to deal with spare parts of varying 

quality: necessity, condition, repairability and value of the spare part in question. Taking 

these key factors into consideration, there are three possible outcomes for the spare part; 

return to local stock, return to central warehouse, and local scrapping or recycling. 
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Figure 14: Decision tree for spare parts return by Tan et al. (2002). 

4.2 DELIMITATIONS 
Several delimitations have been made in order to narrow the scope of the study. Some of 

these delimitations are based on the directives received from Mycronic, whereas some 

delimitations are based on more practical aspects such as things being of limited relevance 

to the study or the estimated time consumption being too high. 

4.2.1 Directive-based Delimitations 

The first delimitation is of a geographical nature; only two out of the 16 Mycronic 

subsidiaries, namely Mycronic Japan and Mycronic USA, will be taken into consideration in 

the decision model. This is due to Mycronic directives, whereby Mycronic Japan is to 

represent the PG business area and Mycronic USA the AS business area. This means that 

any collection and analysis of empirical data and information will be focused on these two 

subsidiaries, the result of which will thereafter be generalised and discussed. 

Another delimitation based on directives from Mycronic is to disregard potential defects in 

the current stocking policy. Even though the stocking policy may be imperfect, with e.g. 

wrongly classified spare parts as consequence, it will not be within the scope of this study to 

seek to improve or otherwise alter the current design of the stocking policy. 

Finally, this study should disregard any potential way to deal with misplaced spare parts 

that requires a different supply chain set up. This is due to the fact that there is a study 

regarding the supply chain structure currently being carried out in parallel by Mycronic. 



36 

 

4.2.2 Other Delimitations 

A practical delimitation that has been made, in order to make the scope of the study more 

reasonable in size, is to limit the parts of the Mycronic supply chain focused upon. For this 

purpose, Mycronic’s suppliers will be left out of the focal system, whereas related Mycronic 

functions in terms of inbound logistics and warehouse management will be taken into 

account.  

A delimitation that has been made is related to the stocking policy. Due to the critical 

nature of A-I, A-II, A-III and B-I spare parts, such spare parts will not be considered 

misplaced or unnecessary – no matter the period for which they are stored. This implies 

that the spare parts of interest for this study are those classified as A-IV, A-V, B-II, B-III, 

B-IV, B-V, as well as any spare parts belonging to the C and D classes. 

A last delimitation that has been made is to treat Mycronic Japan as one single warehouse, 

even though it in reality is divided into three separate warehouses in three different cities. 

This delimitation is due to the fact that Mycronic Japan is treated as one warehouse in the 

Mycronic ERP systems, something which renders more detailed analysis a lot more 

difficult. 

4.3 FOCAL SYSTEM 
In Chapter 4.2.2, Other Delimitations, it is made clear that only non-critical spare parts will 

be relevant subjects for the decision model. Non-critical spare parts are those classified as 

A-IV, A-V, B-II, B-III, B-IV, B-V, as well as any spare parts belonging to the C and D 

classes. 

The Mycronic HQ, i.e. Mycronic Sweden, consists of many different departments. Among 

these, Inbound Logistics, Export and Warehouse are those departments which manage the 

flow of spare parts. Inbound Logistics, which also includes the Global Spare Parts 

department, deals with the purchasing of spare parts, which means that it is directly 

affected by things such as fluctuation in demand or the efficiency of spare parts inventory 

usage. The same goes for the Export department, which handles the actual distribution of 

spare parts and is therefore affected by changes in distribution frequency or distribution 

patterns. Warehouse deals with the physical flow of spare parts in and out of the company, 

which depends on the decisions made by the Inbound Logistics and Export departments. 

As for the Mycronic subsidiaries, it is stated in Chapter 4.2.1, Directive-based 

Delimitations, that the focus of this study is to be limited to Mycronic Japan and Mycronic 

USA. These are two subsidiaries which also serve as local warehouses. These subsidiaries 

are supplied with spare parts from the central warehouse in Täby with one exception: 

Mycronic Japan get the spare parts for the MY700 system from the external Japanese 

company Yoshizuka. This exception will not be considered in this study since it is not 

representative for the Mycronic spare part supply chain in general. Furthermore, the 

MY700 is a part of the AS business area and this study will only focus on the PG spare 

parts in Mycronic Japan. The inventory turnover ratio KPI is relevant to take into 

consideration when it comes to Mycronic HQ and Mycronic subsidiaries, something which 
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will be done by discussing the effect of different ways of managing misplaced spare parts on 

the value of this KPI. 

Upstream in the Mycronic supply chain, there are suppliers which provide the Mycronic 

central warehouse in Sweden with spare parts. The suppliers and their capabilities will not 

be within the scope of this study, since the aim of this study is to examine how to manage 

spare parts that are already circulating somewhere in the Mycronic organisation. Even 

though changes in the management of these spare parts might or might not lead to changes 

in the accumulated quantity of said spare parts, such changes should consist of decreased 

quantities rather than increased ones. For this reason, supplier capabilities – and whether 

they are sufficient or not – will not be examined.  

Downstream in the supply chain there are the Mycronic customers. It is important to keep 

in mind that the delivery precision to customers should not, as per Mycronic directives, be 

adversely affected by actions taken as a consequence of employing the inventory 

management decision model. The KPIs related to customer service, namely stock 

availability and delivery precision, will be taken into consideration by discussing the way 

different methods for managing misplaced spare parts affect said KPIs. Transports to the 

customers are therefore considered to some extent, and will be included in the focal system. 

To elaborate on the relation between the different KPIs, the first thing worth mentioning is 

the fact that inventory turnover ratio is an internal measurement, which is not of interest 

to other upstream or downstream supply chain members, and which describes how many 

times during a certain time period an article is sold. Thus, it is a relative measurement for 

tied-up capital and how well company resources are being utilised. Stock availability and 

delivery precision are customer service elements, where stock availability describes the 

amount of stock available to service immediate demand and delivery precision describes the 

extent to which customer orders are delivered on the promised date and time. Naturally, 

stock availability will also affect delivery precision since the availability of a certain spare 

part will affect its likelihood of being delivered on time to the customer. However, inventory 

turnover ratio and stock availability are KPIs based on separate goals, which sometimes 

diverge; a high inventory turnover ratio could indicate a low amount of safety stock or 

excess stock, whereas a high stock availability could be the result of having a high amount 

of safety stock or even excess stock. 

From the above reasoning, the focal system illustrated in Figure 15 below is derived. 

Quadrilaterals represent different entities within the supply chain, e.g. suppliers, 

customers or departments within the Mycronic HQ. Triangles represent warehouses, be it 

local or central. The solid lines represent transports between different entities in the supply 

chain, e.g. between suppliers and the Mycronic central warehouse. The dashed lines 

represent information exchanged between different entities in the supply chain, where the 

arrow indicates the receiver of said information. The red line encircles the focal system of 

this study. 
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Figure 15: Focal system. 

4.4 BREAKDOWN OF THE PURPOSE 
The purpose of this study is to present an inventory management decision model for 

managing misplaced spare parts, adapted with instructions to fit the Mycronic logistics 

organisation. The aim of this model shall be to increase inventory efficiency in the Mycronic 

global spare part supply chain. 

As is made clear in Chapter 1.3, Clarification of the Purpose, the purpose can be divided 

into a few different key elements. First, an inventory management decision model is, 

in the context of this study, a decision model with the aim of providing support for 

managing different inventory articles, based on a number of decisions that need to be made 

along the way. Secondly, managing misplaced spare parts indicates different ways to 

effectively deal with wrongly stocked spare parts in Mycronic warehouses, which are 

currently not being managed using methods grounded in established theory. Third, the 

meaning of increase inventory efficiency is made clear by Mycronic directives; 

increased inventory turnover shall be the primary goal of the decision model, while also 

making sure there is no adverse impact on stock availability and delivery precision.  
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There is also the key element of making sure the model is adapted with instructions to 

fit the Mycronic logistics organisation, but before this can be done the model must be 

developed. The process of developing the inventory management decision model will consist 

of a few different steps; first, the end nodes – i.e., the methods for managing misplaced 

spare parts – need to be identified, after which decision nodes necessary for reaching the 

proper end nodes will be developed and then used together with the end nodes to assemble 

the inventory management decision model. The aim of this model is, as mentioned 

before, to increase inventory efficiency, which will be taken into consideration by 

motivating the way in which the different end nodes affect the relevant KPIs described in 

the Mycronic directives and the theoretical framework. 

After using established theory to build a decision model for inventory management, the last 

step is to make sure the model is adapted with instructions to fit the Mycronic 

logistics organisation. This means that the decision model must go from being broadly 

applicable to being more specifically adjusted to the Mycronic logistics organisation. For 

this to be actualised, there must be provided a set of instructions for how to determine the 

criteria for each respective decision node. This set of instructions must include the 

qualitative and quantitative aspects, i.e. process-related and economic aspects, relevant to 

each respective decision node and be based on the actual situation at Mycronic. This is also 

in accordance with one of the Mycronic directives; it must be possible for Mycronic to assess 

the profitability of employing the decision model, by comparing economic gains with costs. 

This means that it must be possible, on an article level, to evaluate the profitability of 

employing different methods for managing the misplaced spare part, by comparing the new 

costs with current costs. The end result shall be such that employees at Mycronic, using the 

inventory management decision model together with the set of instructions, can implement 

a Mycronic specific decision model for Mycronic solely utilising qualitative or quantitative 

data readily available within the Mycronic organisation. This Mycronic specific decision 

model can then be used to end up in the proper end node and decision to be made for each 

examined spare part. 

4.4.1 Developing the Inventory Management Decision Model 

The aim of the inventory management decision model, in the context of this study, is to 

provide support for the management of spare parts which are being kept in the wrong place 

for various reasons. Developing the inventory management decision model will be a step by 

step process where the end nodes are first identified using the theoretical framework, after 

which the relevant decision nodes are developed and then used in conjunction with the end 

nodes to assemble the decision model. 

4.4.1.1 Identifying the End Nodes 

In Chapter 4.1, Summary of the Theoretical Framework, the different ways of dealing with 

articles or spare parts found in the literature are presented and summarised. The field of 

reverse logistics is subdivided into three different areas, based on the fact that spare parts 

need to be treated differently depending on what part of the life cycle they are in. Even 

though life cycle aspects for the management of spare parts are not within the scope of this 

study, reverse logistics methods can still prove to be of relevance. For example, waste 

management, and more specifically scrapping, is a thinkable option for spare parts which 
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do not serve a purpose or are not worth keeping in stock – regardless of the actual quality of 

said spare parts. Similar examples can be found in direct reuse and recovery management. 

The area of inventory management covers a few different methods or principles for 

managing spare parts, some of which overlap or complement the methods found within 

reverse logistics.  

Direct reuse, which according to Thierry et al. (1995) is one of the three important subareas 

for reverse logistics, includes the options of reuse, resale and redistribution. Essentially it 

concerns articles or spare parts which are fully functional but would be of better use 

elsewhere. Redistribution can be combined with the principle of centralisation, according to 

which the allocation of inventory is to be focused to one location instead of several, in order 

to pull back inventory to the central warehouse – as a way of dealing with valuable spare 

parts that are not being properly utilised in their current location. ‘Pull-back to central 

warehouse’ will therefore be one of the end nodes of the decision model. When it comes to 

the effects on inventory turnover ratio, reallocating inventory from a location where it is not 

being utilised to a location where it is more likely to be utilised should result in a higher 

inventory turnover ratio. In the worst case, i.e. if the reallocation of a spare part has no 

positive effect on its utilisation rate, the turnover ratio remains the same. As for delivery 

precision, the centralisation of inventory has, according to Abrahamsson (1993) and 

Oskarsson et al. (2013), the potential effect of providing for shorter and more reliable lead 

times. Abrahamsson (1993) also mentions that higher stock availability is a positive effect 

of centralisation. 

The different methods for recovery management presented by Thierry et al. (1995) can be of 

relevance for spare parts which are not useful in their current form but might possess 

valuable subparts. Since this study does not consider damaged articles, repair, refurbishing 

and remanufacturing are not relevant options. Recycling is also not an option, considering 

Mycronic is in the business of assembling products and do not possess the capabilities for 

building things from scratch. However, cannibalisation, which is the act of retrieving 

specific parts from a product and scrapping the rest, can be used for articles which are not 

necessarily damaged, but which in their current form have no value. By disassembling a 

spare part and cherry-picking valuable subparts to be used for other purposes, the original 

value of the spare part might not be completely lost. This is in accordance with the benefits 

of reverse logistics that Simpson (2010) brings up, in terms of disposal cost reduction and 

decreased material usage. Indirect economic benefits include a more environment-friendly 

image, which de Brito & Dekker (2003) state is an important part of a customer 

relationship strategy. As for inventory turnover ratio, scrapping parts that are not used will 

be beneficial since it lowers the overall value of inventory while the value of the items used 

will remain the same. Extracting useful subparts from the part that is scrapped can bring 

profit to the company, given that the value of the subparts exceeds the cost of extracting 

them. For the above reasons, cannibalisation will be implemented as an end node in the 

decision model. Now, it is also important to evaluate whether the necessary capabilities for 

cannibalising spare parts are present in the current location, or if they need to be pulled 

back to the central warehouse. Therefore, the cannibalisation end node can be split up into 

two end nodes, one being ‘Cannibalise locally’ and the other ‘Pull-back to cannibalise in 

central warehouse’. Additionally, the subparts are not necessarily limited to one form of 
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usage, but may either be fitted for further storage or for production. Only the subparts 

which are deemed to be of value will be kept, the rest will be scrapped. As for the potential 

impact of spare parts cannibalisation on key performance indicators, it can be surmised 

that the inventory turnover ratio will either stay the same or increase; cannibalising 

currently unutilised spare parts will lower the total amount of inventory in stock by putting 

the useful subparts to use where they are needed and by scrapping the subparts which are 

deemed useless. Delivery precision and stock availability will not be adversely affected by 

cannibalising misplaced spare parts – which are not needed in the first place –, but in some 

cases there will be positive effects in terms of useful subparts actually increasing stock 

availability and inducing shorter lead times. 

Waste management is, according to Fleischmann et al. (2002) and Willoughby (2001), a 

valid way of dealing with excess stock or products at the end of their life cycle. Abraham 

(2011) states that scrapping, from an economic standpoint, should be prioritised over 

reconditioning if those costs overcome the price of new raw material. It can be inferred that 

the same reasoning is true for spare parts which might be valuable to cannibalise, as 

described above, but where the costs for doing so exceed the economic gains. To conclude, 

‘Scrapping’ will be one of the possible end nodes in the decision model. Now, Willoughby 

(2001) presents a few different decision rules for scrapping excess inventory. The first of 

these decision rules states that all inventory in excess of 12 months’ supply should be 

considered. The second rule suggests a set limit of ‘number-of-weeks supply’ or ‘dollar-

value-of supply’ and let any stock surpassing the chosen limit to be considered excess stock. 

Scrapping misplaced spare parts will not have any effect – negative or positive – on delivery 

precision and stock availability, but can be reasoned to have a positive effect on inventory 

turnover ratio through lowering the total inventory value. 

When it comes to lateral transshipment, reactive transshipments are, according to Paterson 

et al. (2011), more common than proactive transshipments. This is due to the relative high 

cost of capital compared to the cost of transshipments for spare parts. Reactive 

transshipments are used to remedy or prevent stockout situations, by reallocating 

inventory to where it is needed. Kutanoglu & Mahajan (2009) state that there are positive 

effects of reactive transshipment – or, in other words, inventory sharing – in terms of 

overall reduction of stock level and quicker service. Reducing stock level will in turn 

improve the inventory turnover ratio. This method is also similar to what Thierry et al. 

(1995) refer to as direct reuse, and more specifically redistribution, from the field of reverse 

logistics. This gives us another end node, ‘Lateral transshipment’, in the decision model. 

Depending on the spare part in question, and where it is currently being stored, there will 

be a varying amount of options in terms of subsidiaries to which the spare part can be sent. 

If the demand for the spare part is not urgent in any of the subsidiaries, it is also an option 

to let it remain in stock and ship it once the demand arises. Thus, if the spare part is used 

in more than one subsidiary, the decision of where to send it can be postponed to when the 

demand is known, and then send it to the location where the demand is most urgent. 

Through the usage of lateral transshipment, Kutanoglu & Mahajan (2009) point out that 

in-time based service level, e.g. delivery precision and stock availability, is improved. The 

reduction in stock level as an effect of practically sharing inventory with other subsidiaries 

will also have an effect on the inventory turnover ratio. 



42 

 

In cases where none of the aforementioned end nodes of the decision model are suitable for 

the spare part in question, the conclusion will be that it is best to leave the spare part 

where it is. For these cases, the end node ‘Remain in stock’ will be the option of choice.  

4.4.1.2 Identifying the Decision Nodes and Assembling the Decision Model 

To conclude the previous chapter, different methods of dealing with excess stock at local 

warehouses have been identified in the literature that will act as possible end nodes in the 

inventory management decision model. These end nodes are summarised in Figure 16. The 

methods that have been identified are the following: pull-back to central warehouse, 

cannibalise locally, pull-back to cannibalise in central warehouse, scrapping, lateral 

transshipment and remain in stock. However, there still needs to be guidance provided as 

to what method to use for each spare part. It is also important to remember that spare 

parts relevant for the decision model are those which are not deemed critical in the stocking 

policy, as is also stated in Chapter 4.3, Focal System. 

 

Figure 16: All possible end nodes in the decision model. 

In the decision model created by Tan et al. (2003), the first decision node simply asks if the 

article is needed or not. This is the first decision node in Tan et al’s (2003) decision tree, 

where a ‘Yes’ might eventually lead to one of the end nodes corresponding to ‘Remain in 

stock’ or ‘Pull-back to central warehouse’ in the decision model of this study. If the article is 

not needed anywhere, Tan et al. (2003) suggest scrapping the article. This decision can be 

supported by two of the simple decision rules mentioned by Willoughby (2001); the first one 

being that all stock in excess of 12 months supply should be scrapped and the second one 

being that the manager sets a limit of a number of weeks of supply to be kept in stock and 

that inventory in excess of that limit should be scrapped. A first step in linking the end 

nodes to decision nodes can be seen in Figure 17 below. 
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Figure 17: First step in developing the decision model. 

To determine between letting the article remain in stock and pulling it back to the central 

warehouse, Tan et al. (2003) ask whether the article is needed locally or not. If it is not 

needed locally, it should not be kept in local stock. If an article is needed locally, it does not 

matter if it is needed elsewhere or not, it should still remain in the local stock. It therefore 

makes sense to evaluate local demand before evaluating global demand, to avoid evaluating 

global demand for articles that will be kept in local stock regardless. Taking this into 

account, the decision model is adapted as per Figure 18 below. 
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Figure 18: The decision model after adding the decision node ‘Needed locally?’. 

Before making the decision to pull-back the spare part, Tan et al. (2003) suggest it is of 

importance to determine if it is worth the effort or not, from an economic perspective. 

Simpson (2010) and de Brito & Dekker (2003) mention profits from resale or recycling, 

disposal cost reduction and decreased material usage as direct economic benefits of reverse 

logistics. While choosing to pull-back some stock to the central warehouse without shutting 

down the local warehouse is not the same as centralisation, there is some overlap when it 

comes to benefits. By pulling back stock to the central warehouse, the stock becomes 

available to all markets and should therefore be consumed faster, resulting in a higher 

inventory turnover ratio. Of course, this will also incur costs that need to be taken into 

consideration; transportation of the spare parts, administration for the transports and 

handling in the central warehouse for example. The decision model is updated as can be 

seen in Figure 19 below. 
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Figure 19: The decision model after adding the decision node ‘Worth returning?’. 

Subparts of a product have longer economic and technical lifecycles than the product itself 

(Fleischmann, et al., 2002). This means that the cannibalise option, originally meant for 

returned products that are not fully functioning, could theoretically also be used for those 

spare parts that are not needed anywhere. Through cannibalisation, some value might be 

recovered from the subparts of these spare parts. Although, that presupposes that the 

subparts themselves are useful, and that the spare part actually has subparts that it can be 

broken up into. Basically, the same question can be asked about the subparts of a spare 

part as for the spare part itself – namely if the subparts, or any of them, are useful. Note 

that depending on the spare part in question, a subpart can by itself also be considered a 

spare part, but for the sake of not causing confusion subparts and spare parts are treated 

as separate things in this study. Since the cannibalisation, as stated above, can be done 

both locally and centrally, the question can be split into two. If the subparts are needed 

locally, they should be cannibalised locally. If they are not needed locally, the same 

reasoning is used for subparts as for spare parts above. Pull-back to central warehouse 

should be used as long as the costs associated with the pull-back do not exceed the benefits.  
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Finally, because the technical knowledge and equipment available at the sales offices are 

unknown, it might be the case that all cannibalisations are not possible to perform locally. 

Therefore, before deciding to cannibalise locally, a decision node has been added asking if it 

is possible to perform the cannibalisation locally or not. If it is not, the option of pull-back to 

cannibalise in the central warehouse is considered. If it is possible to cannibalise locally, 

and if there are necessary subparts, it should be done.  

After adding the end nodes ‘Cannibalise locally’ and ‘Pull-back to cannibalise in central 

warehouse’ as well as corresponding decision nodes, the decision model takes the form as 

presented in Figure 20 below. 

 

Figure 20: The decision model after adding the end nodes for cannibalisation. 

As mentioned above, another possible end node is lateral transshipment, which is the act of 

redistributing the spare part to another local warehouse. According to Paterson et al. 

(2011), there still remains some doubts concerning when to perform the redistributions. 

When analysing the potential of lateral transshipment Kutanoglu & Mahajan (2009), 

mention transportation cost, holding cost as well as a penalty cost as costs to consider. The 

penalty cost corresponds to the cost for stockout. Feng et al. (2017) also mention 

transportation costs but also adds administration costs as an important factor. 

Additionally, Feng et al. (2017) suggest that it is important to weigh the potential benefits 

and extra expenses against one another before deciding if it is the optimal solution or not.  
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The placement of lateral transshipment in the decision model should be on the ‘Yes’ side of 

the decision node ‘Needed anywhere?’, as it is counterintuitive to send a spare part 

somewhere if it is not needed in that location. The question that remains is if lateral 

transshipment should be preferred over pull-back to central warehouse. Returning the 

spare part to the central warehouse will always require extra administration and handling 

of the spare part when it arrives to the central warehouse as well as when it is eventually 

shipped to another subsidiary. A lateral transshipment between subsidiaries will avoid 

these activities and instead only the same shipping and recieval activities at the 

subsidiaries will need to be performed. If the two subsidiaries in question are near 

eachother, it is also possible that the total transportation distance increases greatly by first 

shipping the spare part to the central warehouse. Due to the above reasoning, lateral 

transshipment will be evaluated before pull-back to central warehouse in the decision 

model. The final inventory management decision model derived from the reasoning above 

can be seen in Figure 21 below. 

 

Figure 21: The final version of the decision model. 

4.4.2 Adapting the Decision Model to Mycronic 

After using established theory to build a decision model for inventory management, the last 

step is to make sure the model is adapted with instructions to fit the Mycronic logistics 

organisation. This means that the decision model must go from being broadly applicable to 

being more specifically adjusted to the Mycronic logistics organisation. For this to be 

actualised, the process-related and economic aspects relevant to the different parts of the 
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decision model must be based on the actual situation at Mycronic. This is also in accordance 

with one of the Mycronic directives; it must be possible to assess the net profitability of 

employing the decision model, by comparing economic gains with costs. 

To adapt the decision model to the Mycronic logistics organisation, the different nodes in 

the decision model will each be adapted separately. For each node, specific instructions for 

how to evaluate if the answer is ‘Yes’ or ‘No’ must be developed. This leads us to the 

research questions: 

RQ1: How should Mycronic evaluate if a spare part is needed locally? 

RQ2: How should Mycronic evaluate if a spare part is needed anywhere?   

RQ3: How should Mycronic evaluate if a subpart is needed locally? 

RQ4: How should Mycronic evaluate if a subpart is needed anywhere?  

RQ5: How should Mycronic evaluate if a spare part is worth redistributing?  

RQ6: How should Mycronic evaluate if a spare part can be cannibalised locally? 

RQ7: How should Mycronic evaluate if a spare part or subpart is worth returning to 

the central warehouse? 

4.4.2.1 RQ1: How should Mycronic evaluate if a spare part is needed locally? 

As mentioned in Chapter 2.4.1, Current Procedure for Managing Misplaced Spare Parts, the 

current procedure for Mycronic to evaluate if a spare part is needed or not consists of 

bringing a list of spare parts to the service management department and using their 

technical knowledge to decide which parts are needed and which are not. This is not a 

systematic approach and is not recommended by the literature.  

Given that a misplaced spare part has local demand, the next step is to determine what 

amount of inventory is reasonable to keep. According to the two rules of thumb presented 

by Willoughby (2001) in Chapter 3.3.1.3, Waste Management, the current inventory should 

be compared to future demand to determine if there is excess inventory or not. The first 

rule of thumb suggests that all inventory not needed within twelve months is to be 

considered excess inventory. The second rule of thumb suggests setting a limit of how many 

weeks (or months) of supply should be kept in stock and let all stock exceeding that limit be 

considered excess stock. The first rule of thumb is therefore a special case of the second 

rule, if the number of weeks of supply chosen is set to 52.  An alternative is to set a limit for 

the maximum stock value instead of week supply and let inventory that exceed that value 

be considered excess stock. However, the two Mycronic business areas, PG and AS, vary 

largely when it comes to the mean stock value of the respective spare parts. If a maximum 

stock value were to be used instead of a number of weeks of supply, this value would have 

to be unique for each respective spare part in order to be useful across the board. The value 

would also have to be based on some other factor, such as yearly demand. In other words, 

this does not seem like a very helpful rule of thumb, which is why a number of weeks of 

supply will be used instead. For simplicity, the first rule of thumb suggested by Willoughby 

(2001), namely to use twelve months – or 52 weeks – of supply as limit for excess inventory, 

will also be employed. The amount of weeks can of course be adjusted at a later stage, if 

found wanting. What remains then is to determine on which data to base 52 weeks of 

supply. It is important that the demand reliability is high, while it is also easy to 

implement the calculation. 
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To predict future demand, Mycronic’s ERP system uses a forecast. This would be a 

reasonable way to predict future demand since it is already being used for that reason. 

However, since the spare parts subject to evaluation are misplaced, the purpose of 

forecasting is questionable. The forecasts might not be reliable, and might even be the 

cause of the spare part being misplaced in the first place. There might not even be forecasts 

available in some subsidiaries for spare parts which are not supposed to be there.  

An alternative to using forecasts would be to look at past demand and let that be 

representative for the future demand. As stated in Chapter 2.4.1, Current Procedure for 

Managing Misplaced Spare Parts, looking at past demand is already a part of the current 

procedure of evaluating if a spare part is necessary or not. However, this evaluation is not 

done in a standardised way and no specific limits exist. The simplest way to represent the 

future 52 weeks of supply would be to look at the past 52 weeks and assume the same 

demand in the future. This is of course not necessarily a good assumption since demand is 

stochastic, especially in the case of spare part demand.  

A slightly more sophisticated way would be to calculate the average demand from a number 

of past years and assume it to be similar to the demand for the coming year. A possible 

problem with using data from too far back in time is that the data corresponds to the state 

Mycronic was in at that time, which might be very different from how it is today. One 

example is that Mycronic’s net sales has tripled since 2013, which might suggest an 

increase in demand of their spare parts. Another example is that new products have been 

released, whose spare parts naturally did not have any demand before release. 

From the above reasoning, the following sub-questions are created: 

RQ1.1: How can Mycronic calculate 52 weeks of supply for a spare part in a local 

warehouse, using forecasts? 

RQ1.2: How can Mycronic calculate 52 weeks of supply for a spare part in a local 

warehouse, using the previous year’s demand? 

RQ1.3: How can Mycronic calculate 52 weeks of supply for a spare part in a local 

warehouse, using an average yearly demand? 

RQ1.4: How many years back to take into consideration when calculating an 

average yearly demand? 

RQ1.5: Which of the methods of calculation identified in RQ1.1-RQ1.3 has the 

highest reliability for local demand for PG and AS spare parts respectively, while 

also being easy to implement? 

4.4.2.2 RQ2: How should Mycronic evaluate if a spare part is needed anywhere?  

The question ‘Needed anywhere?’ is closely related to the question ‘Needed locally?’, with 

the obvious difference that ‘Needed anywhere?’ considers the demand for a spare part 

anywhere on the globe, and not just the demand in the local warehouse. Similar sub-

questions to those of RQ1 can be used to evaluate if the spare part is needed or not, with 

the adaptation that the demand should be considered for all markets, not only the local one. 
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Since the central warehouse in Sweden supplies all the local warehouses, the demand at 

the central warehouse can be seen as the global demand. 

From the above reasoning and the reasoning for the sub-questions to RQ1, the following 

sub-questions are created: 

RQ2.1: How can Mycronic calculate 52 weeks of supply for a spare part in the 

central warehouse, using forecasts? 

RQ2.2: How can Mycronic calculate 52 weeks of supply for a spare part in the 

central warehouse, using the previous year’s demand? 

RQ2.3: How can Mycronic calculate 52 weeks of supply for a spare part in the 

central warehouse, using an average yearly demand? 

RQ2.4: How many years back to take into consideration when calculating an 

average yearly demand? 

RQ2.5: Which of the methods of calculation identified in RQ2.1-RQ2.3 has the 

highest reliability for global demand for PG and AS spare parts respectively, 

while also being easy to implement? 

4.4.2.3 RQ3: How should Mycronic evaluate if a subpart is needed locally? 

The method for evaluating if a subpart is needed locally or not should not differ much from 

the evaluation of the spare part it belongs to. The difference lies in identifying how to 

identify what subparts that a spare part consists of, if any, and also in determining if the 

identified subparts are useful or not. This reasoning demands the following sub-question: 

RQ3.1: How can Mycronic identify what useful subparts a spare part consists of? 

If, and only if, the answer to RQ3.1 indicate that subparts can be identified and deemed 

useful or not, the following questions entail: 

RQ3.2: How can Mycronic calculate 52 weeks of supply for a subpart in a local 

warehouse, using forecasts? 

RQ3.3: How can Mycronic calculate 52 weeks of supply for a subpart in a local 

warehouse, using the previous year’s demand? 

RQ3.4: How can Mycronic calculate 52 weeks of supply for a subpart in a local 

warehouse, using an average yearly demand? 

RQ3.5: How many years back to take into consideration when calculating an 

average yearly demand? 

RQ3.6: Which of the methods of calculation identified in RQ3.2-RQ3.4 has the 

highest reliability for local demand for PG and AS spare parts respectively, while 

also being easy to implement? 
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4.4.2.4 RQ4: How should Mycronic evaluate if a subpart is needed anywhere? 

When reaching the decision node of ‘Subparts needed anywhere?’, the subparts should 

already be identified and determined useful or not. The question that remains is if the 

global demand for these subparts can be evaluated the same way as for spare parts. 

Therefore, the sub-questions to RQ4 are similar to the sub-questions to RQ1: 

RQ4.1: How can Mycronic calculate 52 weeks of supply for a subpart in the 

central warehouse, using forecasts? 

RQ4.2: How can Mycronic calculate 52 weeks of supply for a subpart in the 

central warehouse, using the previous year’s demand? 

RQ4.3: How can Mycronic calculate 52 weeks of supply for a subpart in the 

central warehouse, using an average yearly demand? 

RQ4.4: How many years back to take into consideration when calculating an 

average yearly demand? 

RQ4.5: Which of the methods of calculation identified in RQ4.1-RQ4.3 has the 

highest reliability for global demand for PG and AS spare parts respectively, 

while also being easy to implement? 

4.4.2.5 RQ5: How should Mycronic evaluate if a spare part is worth 

redistributing? 

If a spare part is found out to be needed somewhere in the world, the next question in the 

decision model is if it is worth to send the spare part directly to that location from the local 

warehouse in which it is currently being stored. The shipment can be sent either 

immediately or later in time. Since, as stated in Chapter 3.2.3, Costs for Inventory 

Management, it is important to consider all costs affected by a decision, it is recommended 

to use a cost model, so as not to neglect any costs from the calculation. Table 6, which can 

be found in Chapter 4.1, Summary of the Theoretical Framework, lists all costs categories 

found in literature. Which of these costs that will be affected by the redistribution of a 

spare part must be identified in order for Mycronic to be able to estimate the total cost of 

redistributing that spare part. The sub-questions that follow from this reasoning are 

therefore:  

RQ5.1: What costs are affected by a redistribution of a PG or AS spare part? 

RQ5.2: How can the costs identified in RQ5.1 be estimated by Mycronic? 

The total cost of redistribution must then be compared to the alternative to redistribution. 

In this case, it would be to source a new copy of that spare part from the supplier to the 

central warehouse and to distribute it from the central warehouse to the local warehouse in 

question. Thus, the following two sub-questions have to be answered: 

RQ5.3: What costs are affected by sourcing a PG or AS spare part to a local 

warehouse? 

RQ5.4: How can the costs identified in RQ5.3 be estimated by Mycronic? 
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4.4.2.6 RQ6: How should Mycronic evaluate if a spare part can be cannibalised 

locally? 

As expressed in Chapter 4.4.1, Developing the Inventory Management Decision Model, the 

capability to cannibalise spare parts in the subsidiaries is uncertain since they are mainly 

sales offices and holders of stock. Therefore, what spare parts are possible to cannibalise 

locally and how to identify them have to be sorted out.  

Assuming that different spare parts have different requirements for cannibalisation, if a 

spare part can be cannibalised locally or not depends on two things: what capabilities are 

needed to cannibalise the spare part and what capabilities are available locally. The second 

question can be answered once for every local warehouse, possibly just once, if the local 

warehouses all have the same capabilities. But the first question has to be answered 

individually for every spare part and requires some technical insight.  

To answer RQ6 it is therefore necessary to answer two sub-questions: 

RQ6.1: How can Mycronic determine what capabilities are needed to cannibalise 

a PG or AS spare part? 

RQ6.2: What capabilities are available at the local warehouses? 

4.4.2.7 RQ7: How should Mycronic evaluate if a spare part or subpart is worth 

returning to the central warehouse? 

Returning a spare part or a subpart to the central warehouse can prove cost efficient if the 

cost of returning it is lower than that of buying a new one. A similar approach to that of the 

one described in RQ5, regarding how to evaluate if a spare part is worth redistributing or 

not, can be used. A difference that can be identified between redistributing and returning to 

the central warehouse is that it is not of interest to postpone the shipment in the latter 

case; if a spare part or subpart is to be returned to the central warehouse, it might as well 

be returned as fast as possible.  

The total cost model illustrated in Table 6, which can be found in Chapter 4.1, Summary of 

the Theoretical Framework, lists the cost categories identified in the literature. What 

follows is to identify which of these costs that will be affected by returning a spare part or 

subpart to the central warehouse, in order for Mycronic to be able to estimate the total cost 

for the return. The sub-questions that follow from this reasoning are: 

RQ7.1: What costs are affected by returning a PG or AS spare part/subpart to the 

central warehouse? 

RQ7.2: How can the costs identified in RQ7.1 be estimated by Mycronic? 

The total cost of returning a spare part or subpart to the central warehouse must then be 

compared to the alternative to doing so. Similar to RQ5, it would be to eventually source a 

new spare part or subpart. But in this case, it is only of interest to follow the process of 

sourcing the spare part or subpart to the central warehouse. Thus, the following two sub-

questions have to be answered: 
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RQ7.3: What costs are affected by sourcing a new PG or AS spare part/subpart to 

the central warehouse? 

RQ7.4: How can the costs identified in RQ7.3 be estimated by Mycronic? 

4.4.3 Summary of the Research Questions and Sub-questions 

In this chapter, the research questions for this study, as well as their sub-questions, are 

listed to give an overview. 

RQ1: How should Mycronic evaluate if a spare part is needed locally? 

RQ1.1: How can Mycronic calculate 52 weeks of supply for a spare part in a local 

warehouse, using forecasts? 

RQ1.2: How can Mycronic calculate 52 weeks of supply for a spare part in a local 

warehouse, using the previous year’s demand? 

RQ1.3: How can Mycronic calculate 52 weeks of supply for a spare part in a local 

warehouse, using an average yearly demand? 

RQ1.4: How many years back to take into consideration when calculating an average yearly 

demand? 

RQ1.5: Which of the methods of calculation identified in RQ1.1-RQ1.3 has the highest 

reliability for local demand for PG and AS spare parts respectively, while also being easy to 

implement? 

RQ2: How should Mycronic evaluate if a spare part is needed anywhere?   

RQ2.1: How can Mycronic calculate 52 weeks of supply for a spare part in the central 

warehouse, using forecasts? 

RQ2.2: How can Mycronic calculate 52 weeks of supply for a spare part in the central 

warehouse, using the previous year’s demand? 

RQ2.3: How can Mycronic calculate 52 weeks of supply for a spare part in the central 

warehouse, using an average yearly demand? 

RQ2.4: How many years back to take into consideration when calculating an average yearly 

demand? 

RQ2.5: Which of the methods of calculation identified in RQ2.1-RQ2.3 has the highest 

reliability for global demand for PG and AS spare parts respectively, while also being easy 

to implement? 

RQ3: How should Mycronic evaluate if a subpart is needed locally? 

RQ3.1: How can Mycronic identify what useful subparts a spare part consists of? 

If, and only if, the answer to RQ3.1 indicate that subparts can be identified and deemed 

useful or not, the following questions entail: 
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RQ3.2: How can Mycronic calculate 52 weeks of supply for a subpart in a local warehouse, 

using forecasts? 

RQ3.3: How can Mycronic calculate 52 weeks of supply for a subpart in a local warehouse, 

using the previous year’s demand? 

RQ3.4: How can Mycronic calculate 52 weeks of supply for a subpart in a local warehouse, 

using an average yearly demand? 

RQ3.5: How many years back to take into consideration when calculating an average yearly 

demand? 

RQ3.6: Which of the methods of calculation identified in RQ3.2-RQ3.4 has the highest 

reliability for local demand for PG and AS spare parts respectively, while also being easy to 

implement? 

RQ4: How should Mycronic evaluate if a subpart is needed anywhere?  

RQ4.1: How can Mycronic calculate 52 weeks of supply for a subpart in the central 

warehouse, using forecasts? 

RQ4.2: How can Mycronic calculate 52 weeks of supply for a subpart in the central 

warehouse, using the previous year’s demand? 

RQ4.3: How can Mycronic calculate 52 weeks of supply for a subpart in the central 

warehouse, using an average yearly demand? 

RQ4.4: How many years back to take into consideration when calculating an average yearly 

demand? 

RQ4.5: Which of the methods of calculation identified in RQ4.1-RQ4.3 has the highest 

reliability for global demand for PG and AS spare parts respectively, while also being easy 

to implement? 

RQ5: How should Mycronic evaluate if a spare part is worth redistributing?  

RQ5.1: What costs are affected by a redistribution of a PG or AS spare part? 

RQ5.2: How can the costs identified in RQ5.1 be estimated by Mycronic? 

RQ5.3: What costs are affected by sourcing a PG or AS spare part to a local warehouse? 

RQ5.4: How can the costs identified in RQ5.3 be estimated by Mycronic? 

RQ6: How should Mycronic evaluate if a spare part can be cannibalised locally? 

RQ6.1: How can Mycronic determine what capabilities are needed to cannibalise a PG or 

AS spare part? 

RQ6.2: What capabilities are available at the local warehouses? 

RQ7: How should Mycronic evaluate if a spare part or subpart is worth returning 

to the central warehouse? 
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RQ7.1: What costs are affected by returning a PG or AS spare part/subpart to the central 

warehouse? 

RQ7.2: How can the costs identified in RQ7.1 be estimated by Mycronic? 

RQ7.3: What costs are affected by sourcing a new PG or AS spare part/subpart to the 

central warehouse? 

RQ7.4: How can the costs identified in RQ7.3 be estimated by Mycronic? 
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5 METHODOLOGY 

This chapter is largely divided into two sub-chapters, where the first chapter describes the 

structure of the study and the different phases into which it can be divided, and the second 

chapter explains more in detail the way in which the different research questions defined in 

Chapter 4, Task Specification, were tackled in the study. 

5.1 STRUCTURE OF THE STUDY 
For this study, the systematic approach, as described by Björklund & Paulsson (2003) and 

Arbnor & Berke (1977), was chosen as research approach. With the systematic approach, 

the components of a system are regarded as being interdependent, where the relations 

between the different components are of equal value to the components themselves. 

Observations should therefore focus on examining the correlation between different parts of 

the studied system, in order to understand why the system behaves the way it does. When 

studying a system which consists of many different parts – which is the case for the 

Mycronic supply chain –, and which are interrelated in different ways, it is important to 

take into consideration how decisions taken in one part of the supply chain will affect other 

parts of the same supply chain. An example of this interrelationship between different 

supply chain members would be if there is a sudden increase in demand for certain articles 

at a retailer, this might end up putting more strain on upstream suppliers who need to 

ensure their stock availability and delivery precision are able to meet the new demand. 

This is also the purpose of using a total cost model, which aims to cover all different cost 

categories and thereby make sure that cases where, e.g., the decrease of one type of cost 

leads to the increase of another type of cost are registered. 

In their description of the systematic approach, Arbnor & Berke (1977) present a workflow 

used for studies that follow a goal-means-orientation. These are studies which at an early 

stage define a goal for the study and the system, and thereafter the researcher finds the 

means for how to achieve the goal of the study. The goal of the study is, in turn, to find 

means to achieve the goal of the system. The workflow presented is divided into four steps: 

problem, system analysis, system construction and application of the new suggestion, as 

depicted in Figure 22. 

 

Figure 22:  Suggested research approach for goal-means-orientational studies (Arbnor & Berke, 1977). 

This study followed the first three phases and started with defining the problem: spare 

parts are wrongly stored in local warehouses around the world with no systematic way of 

managing them. A system analysis about the logistics structure at Mycronic was then made 

to understand the environment in which the problem lies and in which the new system – 

the decision model – must fit. Part of the system analysis was also doing a literature search 
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to get an understanding of the different theories connected to the problem. After the system 

analysis followed the system construction, which involved two steps. The first step was to 

construct a decision model based on the literature search and partly based on the 

environment in which the model will be used. This decision model was then expanded after 

additional research regarding how Mycronic could apply this decision model to fit their 

work processes and available data. According to Arbnor & Berke (1977), the system 

construction is often done after additional data gathering has been made. 

The last phase, to apply the decision model in the real work, was left for Mycronic to do, as 

is common when following what Arbnor & Berke (1977) call the ‘expert variant’ of the goal-

means-orientational study. When following the expert variant work process, there is a risk 

that the researcher does not pay enough attention to the real system since the 

implementation is not his or her responsibility. There is also the risk that the 

implementation is not done correctly by the company to which the final product is delivered 

(Arbnor & Berke, 1977). The additional data gathering made in the system construction 

phase mentioned above aimed to mitigate these risks. 

The phases described above are depicted in Figure 23 below. 

 

Figure 23: Overview of the different phases of the study. 

5.1.1 Problem 

The first phase of the study was to identify the problem, as shown in Figure 24 below. 

 

Figure 24: The first phase of the study. 

The problem with misplaced spare parts was identified by conducting unstructured 

interviews with employees at the logistics department at Mycronic. Unstructured 

interviews are basically conversations where questions are posed spontaneously, as opposed 
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to interviews where the structure is more or less defined beforehand (Björklund & 

Paulsson, 2003). Due to the nature of this type of interview, other significant problems 

related to the logistics area were discussed in parallel to the problem with misplaced spare 

parts. However, the problem which became the focus of this study seemed to have the 

greatest potential as it was currently being left unchecked, i.e. there was no real strategy 

for managing misplaced spare parts at the company even though the problem itself was 

clearly identified. It was also the problem which was most closely related to the authors’ 

area of study, namely logistics and management. Other problems that arose were of a more 

mathematical nature, or had to do with supply chain structure, something which collided 

with the parallel study going on at Mycronic. The problem of misplaced spare parts was 

also confirmed by several employees, which increased the reliability of the sources. 

5.1.2 System Analysis 

The second phase of the study was to carry out a system analysis, as shown in Figure 25 

below. 

 

Figure 25: The second phase of the study. 

The system analysis consisted partly of semi-structured interviews with Mycronic 

employees with the purpose of getting an understanding of the Mycronic organisation. Both 

information about the supply chain structure and general information was gathered 

through these interviews. The semi-structured interview is a type of interview where the 

topic of the interview is decided in advance, but the questions are subject to being 

rephrased and do not have an internal order. The semi-structured interview also leaves 

room for follow-up questions to answers that are unclear or unexpected (Björklund & 

Paulsson, 2003). This kind of interview was chosen since getting an understanding of the 

Mycronic organisation was an explorative task that would benefit from broad questions 

being discussed with the employees. Follow-up questions were used to ensure relevant 

information was gathered and understood to the fullest extent. 

The second part of the system analysis consisted of a literature search to gain insight into 

inventory management and reverse logistics, two subjects that are directly connected to the 

case of managing misplaced spare parts. A literature search is a collection of secondary 

data, i.e., data that is not personally collected by the authors themselves for the purpose of 

the study (Björklund & Paulsson, 2003). The opposite would be primary data, which has 

also been used in this study in the form of interviews and observations. Since secondary 

data is not produced directly for the intended study, it is important to consider that the 
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data might be skewed or not perfectly suitable for the study at hand. It is also possible that 

the choice of database and search words in the literature search can produce an insufficient 

theoretical basis (Björklund & Paulsson, 2003). To handle these risks data triangulation 

has been used, which, according to Björklund & Paulsson (2003), is one way to ensure 

reliability of the theories used. In order to ensure that the theoretical basis was sufficient, 

the systematic literature search started with broad searches to get a wide view of available 

literature before focusing on the more relevant theories, an approach recommended by 

Rienecker & Stray Jorgensen (2002). A complete list of the searches can be found in 

Appendix 1: Literature Search. Rienecker & Stray Jorgensen (2002) also mention the search 

strategy of ‘chain searching’ also known as ‘snowballing’, which is the act of finding 

relevant literature throught the references used in already found literature. This method 

has also been used in this study to dig deeper into fields of interest. Chain searching has 

been especially useful when coming upon literature reviews, which have offered both a wide 

overview of literature and the possibility for deeper knowledge into relevant topics. 

5.1.3 System Construction 

The third and last phase of the study was to perform the system construction, as shown in 

Figure 26 below. 

 

Figure 26: The third and last phase of the study. 

The literature found in the system analysis phase of the study was the main contributor to 

the first construction of the decision model. Inventory management theory combined with 

theory about reverse logistics led to the identification of ways to manage misplaced spare 

parts, which came to act as end nodes in the decision model. There was some adaptation to 

Mycronic that took place at this stage, in order not to produce end nodes completely 

irrelevant to the studied system. The identified end nodes were then linked with decision 

nodes to form the complete decision model. The decision nodes were shaped by considering 

the theoretical framework and for what cases the different end nodes are suitable, as well 

as their necessary prerequisites.  

After constructing the decision model based on theory, further research was conducted 

before adapting the decision model to Mycronic. The adaptation consisted of creating a 

framework for Mycronic to be able to evaluate each decision node in the decision model. The 

research therefore had to be a qualitative research, including interviews and observations, 

aimed at mapping which evaluation methods were best suited in the Mycronic 

environment, and how to employ these methods. According to Björklund & Paulsson (2003), 



60 

 

qualitative methods are useful when the aim is to dive deeper into a specific subject or 

situation, as opposed to quantitative methods which often aim for more generalisable 

results. This qualitative research was done through semi-structured interviews with 

personnel from relevant parts of the Mycronic organisation. The same questions were asked 

to two or three different employees; multiple sources which describe the same state of 

affairs, so called homogeneous data or triangulation, is a way of increasing the reliability 

(Burell & Kylén, 2003). Control questions are, according to Björklund & Paulsson (2003), 

also useful for this purpose, which is why such questions were used during the interviews. 

The aim of this study was to provide an inventory management decision model, a 

framework, for managing misplaced spare parts. The aim was not to provide a comparison 

between current costs with costs for an alternative scenario, nor was it to evaluate in 

numerical terms what can be gained from employing this model. This was partly due to the 

fact that there is an ongoing pre-study at Mycronic which concerns the overall global supply 

chain structure, the results of which might have rendered any comprehensive quantitative 

analyses made in this study meaningless. This was another reason for which a qualitative 

method was used for this study. Furthermore, this choice is supported by Arbnor & Berke 

(1977), who state that qualitative methods are common when employing a systematic 

research approach, where the interaction between different parts of the system is 

emphasised.  

5.2 TACKLING THE RESEARCH QUESTIONS 
In this chapter, the ways of tackling the different research questions are described. A 

systematic approach was used, where the cause and effect relationship between different 

decisions made within the Mycronic logistics organisation was focused upon. The research 

method was qualitative, in the sense that semi-structured interviews were held with 

multiple respondents in an attempt to get a full picture of the possibilities and obstacles 

related to the different research questions. Observations and documentation were also part 

of the qualitative method.  

The way in which the different research questions were tackled differed, depending on the 

focus of the research question. RQ1-RQ4 and RQ6 were tackled using an investigative 

approach, where emphasis was put on understanding what working methods were most 

suited for the relevant Mycronic personnel and for Mycronic. For RQ5 and RQ7, the 

approach was to map the processes for redistributing and returning a spare part, and then 

apply the total cost model from the theoretical framework to different parts of the processes 

in order to establish what costs were relevant to consider. After establishing relevant costs, 

methods of calculation were determined with the help of relevant Mycronic personnel. In 

other words, the approach for RQ5 and RQ7 emphasised the authors’ responsibility and 

their ability to properly analyse the interview data, whereas the answers to RQ1-RQ4 and 

RQ6 depended more on the quality of the interview data, i.e., the answers given by the 

interview respondents. However, the way in which the authors interpreted said interview 

data or answers could of course be partial to the authors’ subjectivity. 

Because RQ1-RQ4 were similar and required answers from the same personnel, they were 

grouped together in one interview guide. This also shows in Chapter 6, Result, where the 
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result from these four research questions are grouped together. The reason being that 

during the interviews it became obvious that the answer would be almost the same for all 

four research questions. Instead of repeating the similar questions four times, the 

interviews were simplified into focusing on possible differences between the answers for 

RQ1 and RQ2-RQ4.  

After grouping the results for RQ1-RQ4, the conclusions were drawn for each research 

question separately. An illustration of the grouping and separation can be seen in Figure 27 

below. 

 

Figure 27: Illustration of how the interview results for RQ1-RQ4 were grouped and how they were later separated 

in Chapter 7, Conclusion.  

In a similar fashion to RQ1-RQ4, the interview guides and results to RQ5 and RQ7 were 

also grouped together because they were to be answered by the same persons. As described 

above, two interviews concerning these two research questions were conducted. The first 

interview aimed to map the processes for redistribution and return of a spare part. The 

second interview aimed to determine methods of calculating the cost of the different 

activities mapped in the first part. The first interview included questions specific to RQ5 

and RQ7 respectively. The answers to each research question were then analysed 

separately to identify costs associated with the different activities. These costs were then 

summarised and used as a basis for the second interview in which the research questions 

were not separated since many of the costs identified were the same for both research 

questions. The analysis of the second interview were therefore also done without separation 

of RQ5 and RQ7. The final conclusions for each research question, however, are presented 

separately in Chapter 6.3.7.1, Conclusions, below. An illustration of the process of 

answering RQ5 and RQ7 can be seen in Figure 28 below. More detailed descriptions of how 

to tackle each research question are found in the next coming chapters. 
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Figure 28: Illustration of how RQ5 & RQ7 were answered. 

5.2.1 RQ1: How should Mycronic evaluate if a spare part is needed locally? 

The first research question aimed to find a method for Mycronic to use in order to evaluate 

if a spare part is needed in a specific local warehouse or not. This method does not consist of 

an explicit formula, but rather of guidelines which can be used to then create such a 

formula in order to determine the need for a specific spare part. To further specify the first 

research question, sub-questions, RQ1.1-RQ1.5, were formed based on the rules of thumb 

presented by Willoughby (2001) and different methods for calculating demand. 

To find answers to RQ1.1-RQ1.5, semi-structured interviews were held with personnel from 

the inbound logistics department. The purpose of using semi-structured interview was to 

get a wider and qualitative understanding of how different people from the inbound 

logistics department would approach the different suggested ways of calculating 52 weeks 

of supply; forecasting, demand from the past year, as well as average demand from the past 

x amount of years. The interviews, guides for which are available in Appendix 2: Interview 

Guides, were structured in such a way as to get an understanding of what the different 

ways of calculating would mean in terms of demand reliability, but also in terms of how 

easy it would be to implement. This was done with the differences between the PG and AS 

spare parts characteristics in mind, so as to ensure a diversified approach to the different 

business areas would be possible. In order to ascertain data triangulation, multiple 

respondents with varying experience were picked. In this case, Mats Lindström from the 

Logistics department, Therese Spångvall from the Global Spare Parts department and 

Curth Ahlman from the Inbound Logistics department were interviewed. The three 

interviewees were from different departments with different areas of responsibility, which 

helped in providing a broader perspective to the interview questions and also better 

triangulation.  

After conducting the interviews, the interview results were transcribed one interview at a 

time. This was not a word-by-word transcription, since the semi-structured character of the 

interviews provided for more spontaneous and less organised answers, which can be seen in 

Appendix 3: Raw Interview Results. Instead, the authors of this study tried to structure the 

interview answers by summarising answers related to the same question all in one place. 

However, no analysis or advanced interpretations of the interview answers were done at 

this stage – the purpose was simply to make the interview answers more compact and 

accessible. The interviewees were also given the chance to review their answers via email – 

which they did. 
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The interview results from the different interviewees were then compared with each other, 

summarised and analysed, after which a conclusion was drawn, based on demand 

reliability and ease of implementation, as to which way of calculating 52 weeks of supply 

would be used and how it differed for the PG and AS business areas. The last step was to 

create a set of instructions for determining the outcome of the ‘Needed locally?’ decision 

node, which was done by dividing the conclusion into a number of necessary steps for 

implementation. 

5.2.2 RQ2: How should Mycronic evaluate if a spare part is needed anywhere? 

The second research question was similar to the first research question, with the difference 

that the aim in this case was to find a method for Mycronic to use for evaluating whether a 

spare part is needed anywhere in the global Mycronic organisation or not. The sub-

questions for this research question, RQ2.1-RQ.2.5, were almost identical to those of RQ1, 

with the exception of looking at global and not local demand.  

The approach for finding answers to RQ2.1-RQ2.5 was the same as the one for RQ1.1-

RQ1.5, using the same interview guide, available in Appendix 2: Interview Guides, and with 

the same personnel. However, additional questions had to be added in order to cover the 

global aspect of RQ2 as opposed to the local focus in RQ1. The questions pertaining to 

certain research questions are clearly marked as such in the interview guide. 

The result was handled and presented in the same way as for RQ1. The result was then 

summarised and analysed, after which a conclusion was drawn regarding which method to 

use to evaluate if a spare part is needed anywhere, considering demand reliability and ease 

of implementation of the method. Lastly, step by step instructions of how Mycronic should 

determine the outcome of the ‘Needed globally?’ decision node were created, in the same 

way as for RQ1. 

5.2.3 RQ3: How should Mycronic evaluate if a subpart is needed locally? 

The third research question was similar to the first research question, except that in RQ3 

the question was how to evaluate the local demand for a subpart of a spare part, rather 

than of the spare part itself. RQ3.1 aimed to clarify whether the identification of subparts 

was possible in the first place. The other sub-questions, RQ3.2-RQ3.6, were almost identical 

to those of RQ1, with the exception of looking at subparts instead of whole spare parts.  

The answer to RQ3.2-RQ3.6 depends on the outcome of RQ3.1; if there is no way to identify 

subparts or determine their usefulness, it will also be impossible to calculate their demand. 

For this reason, the interview guide in Appendix 2: Interview Guides was adapted to handle 

both scenarios. 

The result was handled and presented in the same way as for RQ1. The result was then 

summarised and analysed, after which it a conclusion was drawn regarding which method 

to use to evaluate if a subpart is needed locally, considering demand reliability and ease of 

implementation of the method. However, the ‘Subparts needed locally?’ decision node 

turned out to be superfluous due to local cannibalisation not being a suitable option all 

things considered. Therefore, unlike in RQ1 and RQ2, it was not necessary to provide any 

instructions to determine the outcome of this decision node. 
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5.2.4 RQ4: How should Mycronic evaluate if a subpart is needed anywhere? 

The fourth research question was used to determine the outcome of subparts lacking local 

demand, which is one possible outcome of the ‘Subparts needed locally?’ decision node 

handled by the third research question. Since the third research question included sub-

questions for determining whether subparts could be identified or not, the same sub-

questions did not have to be answered for this research question. However, the remaining 

sub-questions from RQ3 remained relevant for RQ4, which is why RQ4.1-RQ4.5 are very 

similar to RQ3.2-RQ3.6. The exception is, which was also the case for RQ1 and RQ2, that 

global demand was focused upon instead of local demand. 

The approach for finding answers to RQ4.1-RQ4.5 was therefore the same as for the sub-

questions to RQ2: to use the same interview guide but with some additional questions in 

order to cover the global aspect as opposed to the local focus in RQ1.  

The result was handled and presented in the same way as for RQ1. The result was then 

summarised and analysed, after which it a conclusion was drawn regarding which method 

to use to evaluate if a subpart is needed anywhere, considering demand reliability and ease 

of implementation of the method. Lastly, step by step instructions of how Mycronic should 

determine the outcome of the ‘Subparts needed anywhere?’ decision node were created, in 

the same way as for RQ1. 

5.2.5 RQ5: How should Mycronic evaluate if a spare part is worth redistributing? 

The fifth research question aimed to find a quantitative method for determining if a 

redistribution is cost-effective or not. To answer RQ5, four sub-questions were derived. Two 

of these sub-questions, RQ5.1 and RQ5.3, aimed to map relevant costs when evaluating if a 

spare part is worth redistributing. The other two questions, RQ5.2 and RQ5.4, were meant 

to act as a basis for the set of instructions mentioned in Chapter 1.3, Clarification of the 

Purpose, that shall accompany the decision model.  

In order to answer the first set of questions, RQ5.1 and RQ5.3, a complete understanding of 

all actors and activities involved in a distribution and a potential redistribution had to be 

obtained. To do so, a series of semi-structured interviews were held with people from 

different departments at the Mycronic HQ that are involved in different parts of the process 

to triangulate the answers and to ensure their validity. For this reason, Kate Gross from 

the Export department, with focus on procurement, and Therese Spångvall from the Global 

Spare Parts department, with focus on distribution, were chosen. The complete set of 

questions can be found in Appendix 2: Interview Guides. 

After conducting the interviews, the interview results were transcribed one interview at a 

time by using notes taken during the interviews. This was not a word-by-word 

transcription, since the semi-structured character of the interviews provided for more 

spontaneous and less organised answers, which can be seen in Appendix 3: Raw Interview 

Results. Instead, the authors of this study tried to structure the interview answers by 

summarising answers related to the same question all in one place. However, no analysis or 

advanced interpretations of the interview answers were done at this stage – the purpose 

was simply to make the interview answers more compact and accessible. The interview 
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results from the different interviewees were then compared with each other, summarised 

and analysed. 

In addition to interviews, some of the answers from the interviews were validated by 

observations of how employees at Mycronic work with the different steps in the spare part 

distribution process. The observations were done during a tour of the Mycronic HQ where 

the processes described in the interviews were followed and explained. Since no deviations 

from the interview answers were found, no further documentation was done of these 

observations. However, validation through observation was only possible for the steps 

conducted at the Mycronic HQ. The interviewees were also given the chance to review their 

answers via email – which they did. After which their answers were adjusted according to 

their request. No major adjustments were needed though. 

After mapping actors and activities relevant to the distribution and redistribution 

processes, the cost categories summarised in Table 5, under Chapter 4.1, Summary of the 

Theoretical Framework, were used to analyse and determine relevant costs associated with 

the processes. These costs – or cost driving activities – were summed up in tables, one for 

each process.  

After identifying the relevant actors, activities and associated costs for distribution (i.e., 

sourcing to a local warehouse) and redistribution (i.e., lateral transshipment between 

subsidiaries), the next step was to create guidelines for how to calculate the associated 

costs. This was done through first conducting a semi-structured interview with a business 

controller at Mycronic, Erik Carlwaller, where the identified costs were compared with the 

reality at Mycronic. The reason this part of the process was not triangulated through 

multiple interviews was due to there being very few business controllers to contact, and low 

response rate from the ones that were contacted. The corresponding interview guide can be 

found in Appendix 2: Interview Guides.  

The interview results were then treated the same as with the interview results from 

mapping the processes; they were transcribed, summarised and analysed. Lastly, a 

conclusion was drawn for each cost category as to what method had been identified or 

whether further investigation was required. The last step was to create a set of instructions 

for determining the outcome of the ‘Worth redistributing?’ decision node, which was done by 

dividing the conclusion and the different cost categories into a number of necessary steps 

for implementation, including the tables with the activities or costs identified in the 

mapping process. 

5.2.6 RQ6: How should Mycronic evaluate if a spare part can be cannibalised 

locally? 

To evaluate if a spare part can be cannibalised locally or not, two sub-questions were 

formed. The first one, RQ6.1, aimed to investigate how Mycronic can determine what 

capabilities are needed to cannibalise a PG or AS spare part, and the second sub-question, 

RQ6.2, aimed to determine what capabilities are available at the subsidiaries.  

To answer RQ6.1 and RQ6.2, semi-structured interviews were conducted with Jason Gross 

from the Service department and Pontus Thelander from the Spare Parts Analysis and 
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Repair (SPAR) department, following the interview guide RQ6 – Cannibalisation 

Capabilities found in Appendix 2: Interview Guides. Gross mainly works with AS spare 

parts and Thelander mainly works with PG spare parts. These persons were chosen to 

ensure that the final decision model is relevant for both business areas. Another reason 

these two persons were chosen was because Thelander has a technical role and Gross has a 

managerial role, giving the end result a broader perspective. To further raise the reliability 

of the report through triangulation, it would have been preferred to find a complimentary 

person from each business area. However, there are few people working in each department 

in Mycronic and the response rate was low, resulting in only one representative from each 

business area. 

The interviews were recorded and notes were taken in order to remember what was said. 

The notes were used to write down the relevant answers from the interviews. If there was 

any doubt about what was said during the interview, the recordings were used to ensure 

that the interviews were retold correctly. The interview answers were also sent to the 

interviewees for approval.  

After writing down the interview answers from both Gross and Thelander, the interview 

answers were compared, summarised and analysed with regards to the sub-questions 

RQ6.1 and RQ6.2. Thereafter a conclusion was made from the analysis, supposed to answer 

RQ6. This conclusion stated that local cannibalisation is not a good option for Mycronic, 

which motivated the removal of the local cannibalisation end node and related decision 

nodes from the decision model. No instructions were therefore written for the ‘Local 

cannibalisation possible?’ decision node. 

5.2.7 RQ7: How should Mycronic evaluate if a spare part is worth returning to 

the central warehouse? 

To answer RQ7, four sub-questions similar to those of RQ5 were formed. As was the case 

for the sub-questions for RQ5, the sub-questions for RQ7 could be split into two sets. The 

first set, RQ7.1 and RQ7.3, aimed to map relevant costs when evaluating if a spare part is 

worth returning to the central warehouse. The second set, RQ7.2 and RQ7.4, aimed to find 

means for Mycronic to estimate these costs.  

Because of the similarities between RQ5 and RQ7, they were answered using the same 

methodology. The study started with a series of semi-structured interviews with people 

from different departments (Kate Gross from the Export department and Therese 

Spångvall from the Global Spare Parts department) at the Mycronic HQ that are involved 

in different parts of the distribution process, in order to map the relevant actors and 

activities. After conducting the interviews, the interview results were transcribed one 

interview at a time by using notes taken during the interviews.  The interview results were 

thereafter summarised and analysed. 

These interviews were given additional validity through observations of how employees at 

Mycronic work, and the interviewees were also given the chance to review their answers via 

email – which they did. The complete set of questions can be found in Appendix 2: Interview 

Guides.  
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As with RQ5, the result of the first set of interviews was analysed using the cost categories 

in Table 6, under Chapter 4.1, Summary of the Theoretical Framework, to determine 

relevant costs associated with the processes. These costs – or cost driving activities – were 

summed up in tables, one for each process. 

What followed was the same as in RQ5, namely to create guidelines for how to calculate the 

associated costs, through the interview with Erik Carlwaller, business controller at 

Mycronic. The difference in RQ7 was that the costs for returning a spare part or subpart to 

the central warehouse were compared with the costs for sourcing a new spare part or 

subpart to the central warehouse, whereas in RQ5 the focus was rather on sourcing to a 

local warehouse.  

The interview results were then transcribed, summarised and analysed. The conclusions 

drawn were the same as for RQ5, since the conclusions were at a cost category level. The 

last step was to create a set of instructions for determining the outcome of the ‘Worth 

returning?’ decision node, which was done by dividing the conclusion and the different cost 

categories into a number of necessary steps for implementation, including the tables with 

the activities or costs identified in the mapping process.  
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6 RESULT 

This chapter includes the interview results, as transcribed from the raw interviews results 

in Appendix 3: Raw Interview Results, for each research question. The interview results are 

followed by summaries and analyses. Due to the similarities between RQ1-RQ4 and their 

sub-questions, these are treated in the same chapter. This is also the case for RQ5 and RQ7. 

RQ6 is different from other research questions and is therefore handled in a separate 

chapter. 

6.1 RESEARCH QUESTION 1-4 
Since RQ1-RQ4 were similar in their character, except the varying focus on local and 

central warehouses, as well as the separation between spare parts and subparts, the results 

for each of these questions are all presented in this chapter. The results are divided into 

sub-results for each sub-question, which are also similar for each of the research questions 

and thus handled jointly. An illustration of how the answers to the different sub-questions 

to RQ1-RQ4 are divided and jointly presented can be found in Figure 29.  
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Figure 29: Illustration of how the interview results to the sub-questions to RQ1-RQ4 were grouped and jointly 

presented. 

6.1.1 How can Mycronic identify what useful subparts a spare part consists of? 

This chapter includes the interview results related to how Mycronic can identify useful 

subparts from a spare part, as well as a summary and analysis of these results. 

6.1.1.1 Interview Results 

According to Spångvall (2019b), most of the AS spare parts are purchased from external 

suppliers. These spare parts do not necessarily come with a bill of materials, but if they do 

this information can be found within Mycronic’s Product Lifecycle Management 

(hereinafter referred to as PLM) system. As for PG spare parts, most of them are produced 

at the Mycronic HQ, i.e. at the central warehouse, which means that their bills of material 

are also available in the PLM system. In order to determine the consumption rate of a 

subpart it first has to be identified in the PLM system and thereafter have its consumption 

looked up in the ERP system. These two systems are not integrated, which means that this 



70 

 

is a procedure which requires multiple steps. Additionally, not all of the subparts will be 

found in the ERP system – only those which are themselves considered spare parts are 

registered. There are already a certain amount of hierarchical data for spare parts, which 

could be helpful when determining what subparts are useful or not (Spångvall, 2019b). 

It is, according to Spångvall (2019b), being discussed how to strip, or cannibalise, spare 

parts in order to preserve components. There does not seem to be a good way of determining 

the necessary capabilities for cannibalisation, but there is a group called Spare Parts 

Analysis and Repair (SPAR) at Mycronic which handles damaged spare parts (Spångvall, 

2019b). 

When it comes to the difference between PG and AS spare parts when identifying subparts, 

Spångvall (2019b) reiterates that PG spare parts have bills of materials readily available in 

the PLM system but that the same cannot always be said about AS spare parts. In both 

cases, accessing both the PLM system and the ERP system is necessary (Spångvall, 2019b). 

In cases when no subparts can be identified, Spångvall (2019b) suggests that for both AS 

and PG spare parts this means that the lowest possible level has been reached and that 

further cannibalisation is unnecessary. 

Lindström (2019a) states that subparts for self-constructed spare parts are identifiable 

through the bill of materials. This information can be found both in the ERP system and 

the PLM system. Spare parts are also identifiable through their ABC classification, since 

every sold article has such a classification (Lindström, 2019a). One problem that Lindström 

(2019a) identifies is when a certain article has two separate article numbers; one article 

number that indicates it is part of a machine and another article number which identifies it 

as a spare part. Sometimes spare part kits are assembled in a seemingly random fashion, 

and sometimes the different articles included in the kits are sold separately. This makes it 

hard to know the actual consumption of certain articles, when the consumption data is 

scattered. Another known issue is one which arises when a machine stops being produced; 

at that point it is normal to purchase spare parts in bulk, which are supposed to last for 

several years. The problem, however, occurs when a new order is made to the suppliers 

after a long period of time, without them being prepared or possibly without them 

possessing the necessary capacity for production any longer (Lindström, 2019a).  

Lindström (2019a) suggests that cannibalisation is already being used to some extent; 

sometimes large parts or machines are stripped of subparts which are then sold separately. 

As it is today, this is done primarily at the Mycronic HQ. In cases when it has been done 

locally, there has been a technical expert present who has been able to decide whether there 

are parts of interest in e.g. spare part kits or machines. Such processes have, according to 

Lindström (2019a), most likely been initiated by someone noticing spare parts with low 

consumption. 

Lindström (2019a) claims that the same method would be used for cannibalising both AS 

and PG spare parts, unless the spare part in question is self-constructed by Mycronic. This 

is due to the fact that self-constructed spare parts come with bills of materials, which is 

true for both spare parts constructed by Mycronic employees as well as their suppliers – as 

long as the spare part in question is of Mycronic design. For spare parts without bills of 
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material available, there are cases where another type of specification is provided to 

identify the different components (Lindström, 2019a). 

If no subparts can be identified, Lindström (2019a) concludes that there is probably little 

value in cannibalising. It is doubtful if Mycronic purchases module-like items which are 

then used as spare parts, but it could be the case sometimes (Lindström, 2019a).  

Ahlman (2019) suggests that there are two different bills of material; one of them, the 

production bill of materials, can be found in the ERP system, whereas the second, the 

construction bill of materials, can be found in the PLM system. The two different bills of 

material basically contain the same information, even though there might be some 

exceptions. It is possible to access the bills of material and check how many parts are 

needed and how many have currently been utilised. For some spare parts, but not for all of 

them, it is possible to identify subparts. This is especially true for PG spare parts. It is 

probably possible for the local warehouses as well (Ahlman, 2019). 

Ahlman (2019) mentions that it is not always the case that subparts are clearly identified, 

but it might be possible to obtain this information in the PLM system. There are so-called 

cutaway views for spare parts lists made available to the customers (Ahlman, 2019). 

6.1.1.2 Summary and Analysis of Interview Results 

Spångvall (2019b), Lindström (2019a) and Ahlman (2019) agree that subparts are 

identifiable through bills of materials, available in the Mycronic PLM system. It seems to 

be the case that this is mostly true for PG spare parts, which are constructed or at least 

designed at Mycronic, whereas for AS spare parts it is not always the case that subparts 

can be identified. To get access to the consumption data for a specific subpart, it appears 

that the subpart first has to be identified in the PLM system and thereafter looked up in 

the ERP system. These systems do not seem to be integrated, why a manual lookup in the 

ERP system is necessary to get access to inventory data of various kinds. There does, 

however, seem to be some issues with this manual lookup: only subparts which are 

themselves considered spare parts will be registered in the ERP system, and there are also 

issues with faulty consumption data due to the same spare part being registered with 

multiple different article numbers. Ahlman (2019) mentions that it might be possible to 

identify subparts through so-called cutaway views for spare parts lists in the PLM system, 

something which might be of help. 

Spångvall (2019b) and Lindström (2019a) suggest that cannibalisation of spare parts is 

already used, or at least being discussed, to some extent. This mostly seems to be done at 

the central warehouse, due to the difficulty in determining capabilities for cannibalisation 

at the local warehouses. In cases when it has been done locally, a technical expert has been 

present. It can be surmised, however, that the current cannibalisation processes are 

haphazard and not initiated at regular intervals or in a structured manner. 

As for cases where no subparts can be identified, Spångvall (2019b) suggests that this 

means that there are no more spare parts that are useful at a lower level. Lindström (2019a) 

agrees that there is probably little value in further cannibalisation in such cases. It thus 
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seems to be the case that the identification of subparts is a necessary prerequisite for 

considering cannibalisation of a spare part. 

6.1.2 How can Mycronic calculate 52 weeks of supply using forecasts? 

This chapter includes the interview results related to how Mycronic can calculate 52 weeks 

of supply using forecasts, as well as a summary and analysis of these results. 

6.1.2.1 Interview Results 

In the company’s Enterprise Resource Planning (hereinafter referred to as ERP) system, 

the forecast for a certain article can be observed. The forecast is calculated largely based on 

the actual consumption during the previous 12 months. However, this is to a greater extent 

true for AS spare parts, whereas for PG spare parts it is not always possible to make a 

proper forecast. This is due to the fact that PG spare parts in general have a much lower 

consumption rate, which makes proper forecasting harder due to e.g. lower numbers and 

more fluctuations in demand. Automatic forecasts are to a larger extent used for articles 

with high consumption, which is more common for AS spare parts than it is for PG spare 

parts. However, some AS spare parts also have very low consumption (Spångvall, 2019b). 

Spångvall (2019b) mentions that parameters other than actual consumption are also used 

for forecasts, but she is not certain what those parameters consist of. The marketing and 

sales departments do get some information from customers regarding their future needs, 

but that information is on a machine level and not on a spare parts level. Creating manual 

prognoses for specific spare parts is therefore difficult. It is also possible to set up automatic 

safety stock levels and select desired service level. These safety stock levels are calculated 

based on rolling 12 months’ consumption data, forecasts, costs and lead time. The annual 

usage is updated once a month, to make sure the levels are as adequate as possible 

(Spångvall, 2019b). 

Lindström (2019a) suggests that forecasting is relatively easy to employ, given a historical 

demand spanning at least 2 or 3 years back. The forecast uses a certain amount of 

weighting on the preceding months, especially the last two or three months, in order to 

account for trends and such. Lindström (2019a) also mentions that it is desirable to have an 

even prognosis, without too many irregularities. Prognoses for relevant articles are setup in 

the ERP system, the statistics for which are updated on a monthly basis. Among other 

things, the annual usage is updated, after which the prognosis for the coming 12 months is 

updated. After this has been done, the safety stock level can also be updated. This is based 

on such things as lead time, forecast error and service levels (Lindström, 2019a). 

When a new type of machine is sold, a list of necessary spare parts needs to be produced. 

The spare parts are given an initial value, since it is hard to know which parts will break 

and how often. For new articles, forecasting is harder to use. A possible option is to find a 

similar article and approximate the demand for the new article using the other article’s 

historical demand. However, this option requires some technical knowledge in order to be 

able to determine the similarity between different articles (Lindström, 2019a). 

As for the difference between forecasts for PG and AS spare parts, Spångvall (2019b) 

reiterates the fact that PG spare parts usually do not have prognoses but instead get fixed 

stock levels assigned manually. When discussing forecasts and subparts, both Spångvall 
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(2019b) and Lindström (2019a) say that the method for using forecasts to calculate 52 

weeks of supply would be the same as for spare parts, as long as the subparts can be 

identified. Regarding the difference between local and central warehouses, Spångvall 

(2019b) mentions that the forecasts in the ERP system are sometimes differentiated based 

on different warehouses; a certain article might have different forecasts – or no forecast at 

all – depending on which warehouse you are looking at. Spångvall (2019b) also states that 

the closer you get to the customer, e.g. if you compare the central warehouse to a local 

warehouse, the lower the consumption rate and the more insecure the forecast. Forecasts 

usually do not work as well when the consumption rate is low. Basically, it is possible for 

the local warehouses to have forecasts, but these forecasts are then controlled from the 

Mycronic HQ. This is especially the case for the AS business area (Spångvall, 2019b).  

Regarding flaws of forecast usage, Spångvall (2019b) mentions the inherent vulnerability in 

excessive focus on historical consumption. However, even though there are manual 

prognoses for machines it is hard to achieve the same for spare parts. 

Lindström (2019a) reiterates that forecasts are based on historical consumption,but can 

also be assigned manually. Lindström (2019a) also suggests that forecasts vary in usability 

for the different business areas; PG spare parts have significantly lower consumption 

overall, resulting in very low prognoses which in turn makes manually assigned safety 

stocks necessary. This is not typically the case for AS spare parts, which in general have 

high consumption and more steady prognoses. Ahlman (2019) agrees that AS spare parts 

tend to have high quality prognoses, whereas PG spare parts usually have stock levels 

manually assigned. 

According to Lindström (2019a), there are some differences between using forecasts at the 

central warehouse and the local warehouses. For instance, the requirements on the service 

level are higher for the central warehouses than is the case for local warehouses. The 

central warehouse also has higher safety stock levels. The local warehouses send out 

distribution orders for replenishment to the central warehouse, based on the calculated 

prognosis and safety stock. There are also separate prognoses calculated at the central 

warehouse, but the distribution orders from the local warehouses are paid consideration. 

This procedure is executed in a similar fashion for both Mycronic Japan and Mycronic USA 

(Lindström, 2019a). 

However, there are some differences when it comes to the results from using this method 

for different local warehouses, e.g. Mycronic Japan and Mycronic USA in this case. The 

largest discrepancy is due to the fact that low consumption rates entail a higher probability 

of inaccurate prognoses, which can result in worse prognoses for Mycronic Japan, which has 

a majority of PG spare parts, as opposed to Mycronic USA, where AS spare parts make out 

most of the stock (Lindström, 2019a). 

As for issues regarding the usage of forecasts to determine supply, Lindström (2019a) 

brings up the example of articles being phased out. When a technical expert develops a new 

version of a product or spare part, the prognosis will not always be changed in time. This 

results in a false demand, for an outdated article, remaining in the system. Another issue 
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with forecasting mentioned by Lindström (2019a) is manual prognosis calculation and its 

inherent uncertainty. 

6.1.2.2 Summary and Analysis of Interview Results 

Both Spångvall (2019b) and Lindström (2019a) state that there is a number showing 

‘Annual usage’ for each article in the Mycronic’s ERP system, which indicates the actual 

consumption during the previous 12 months. This number is updated once a month and 

largely provides the basis for the forecast for the same article. This is an important piece of 

information, as it shows that two separate ways of calculating supply identified by the 

authors of this study, namely forecasting and using past year’s demand, are in fact very 

closely interrelated at Mycronic; forecasting is largely based on the consumption during the 

previous 12 months, i.e. past year’s demand. The ‘Annual usage’ is also included in the 

calculation of safety stock levels, a calculation which includes forecast error, costs, service 

levels and lead time.  

Spångvall (2019b), Lindström (2019a) and Ahlman (2019) seem to be in agreement when it 

comes to the difference between using forecasts for PG and AS spare parts. Due to the 

significantly lower overall consumption of PG spare parts, the low prognoses which come as 

a result necessitate manually assigned safety stock levels. This is not the case for most AS 

spare parts, which have higher overall consumption and more steady prognoses, and are 

thus more suitable for automatic forecasting. It can be derived from this that the 

differences between the PG and AS business areas make the ‘Annual usage’ number less 

reliable to use as a basis for calculating 52 weeks of supply for PG spare parts than for AS 

spare parts. 

Lindström (2019a) brings up the issue with using forecasting for new articles, namely that 

it is hard to know which spare parts will break and how often. A possible option is to 

approximate the demand for a new article based on another article with high similarity, 

something which can be hard without the necessary technical knowledge. It seems to be of 

importance to keep in mind that certain articles are not suitable for forecasting, which 

coincides with what Lindström (2019a) says about a historical demand spanning at least 2 

or 3 years being necessary for proper forecasts. 

Spångvall (2019b) and Lindström (2019a) argue that the forecasting process would be the 

same for subparts as it is for spare parts, provided that the subparts can be identified. This 

indicates that it is not necessary to treat identifiable subparts and spare parts differently in 

the context of forecasting. 

On the topic of differences between forecasting for local and central warehouses, Spångvall 

(2019b) mentions that the local warehouses have lower consumption rates than central 

warehouses, which makes local forecasts less reliable. Lindström (2019a) brings up the fact 

that the required service levels are higher centrally than locally, something which makes 

demands on safety stock levels higher at the central warehouse than in the local 

warehouses. Spångvall (2019b) also mentions that forecasts for local warehouses, if there 

are any, are controlled from the Mycronic HQ, especially for the AS business area. This is in 

line with what Lindström (2019a) says about there being separate prognoses for local 

warehouses calculated at the central warehouses, where distribution orders, based on 
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calculated prognosis and safety stock, from local warehouses are taken into account. 

Lindström (2019a) also mentions that the same is true for all local warehouses, including 

Mycronic Japan and Mycronic USA. However, when it comes to Mycronic Japan and 

Mycronic USA, the former has a majority of PG spare parts and the latter a majority of AS 

spare parts. Due to the low consumption rate of PG spare parts, there is a higher 

probability of inaccurate prognoses for Mycronic Japan than for Mycronic USA. All in all, 

forecasts for local warehouses seem to work reasonably well as long as it is possible to make 

necessary adjustments, such as manually setting PG spare part safety stocks, at the central 

warehouse. 

Some issues identified by Lindström (2019a) regarding forecast usage when determining 

supply levels include the issue with articles being phased out and the inherent uncertainty 

with manual prognoses. It is thus important to keep in mind that some articles might 

wrongly show as still being relevant, while in reality they are being replaced by a newer 

version. It is also important to keep in mind that manual prognosis calculation can result in 

higher stock levels than necessary, or conversely stock levels which do not suffice when 

slow moving inventory suddenly rises in demand. What Spångvall (2019b) mentions about 

the inherent vulnerability in excessive focus on historical consumption supports this 

conclusion. 

6.1.3 How can Mycronic calculate 52 weeks of supply using the previous year’s 

demand? 

This chapter includes the interview results related to how Mycronic can calculate 52 weeks 

of supply using the previous year’s demand, as well as a summary and analysis of these 

results. 

6.1.3.1 Interview Results 

Extracting the past year’s demand would require the same procedure regardless of whether 

it is a spare part or its subpart, the central warehouse or a local warehouse. The past 52 

weeks of demand could simply be extracted from a field in Mycronic’s Guided Analytics 

(hereinafter referred to as GA) software, where the past year’s demand is listed for every 

part sorted by warehouse (Spångvall, 2019b). According to Lindström (2019a), the current 

forecast for spare parts basically does the same thing as looking at the past 52 weeks, 

which means these methods should be equally easy to implement. Lindström (2019a) also 

mentions that the same method would be used regardless of whether it is a spare part or 

subpart or in the central or local warehouse.  

Using the past one year’s demand has its limitations, especially for spare parts for new 

machines since it might take several years before spare parts start to break down. A spare 

part can for example look like it has no demand after the first two years before the demand 

suddenly skyrockets (Lindström, 2019a). 

According to Ahlman (2019), using one year’s supply will be difficult for PG spare parts 

since they have uneven demand. Some years there might even be a non-existent demand for 

certain PG spare parts. 
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Demand can also vary substantially between the central warehouse and local warehouses, 

where smaller warehouses can produce the same problem as for many PG spare parts; the 

demand is so low that one year might not be enough to know whether or not a spare part is 

needed (Lindström, 2019a). According to Lindström (2019a), the demand in smaller local 

warehouses can be exaggerated since they are more likely to order spare parts directly from 

the central warehouse when needed, thus skewing the statistics of local demand, making 

the demand look even lower than it is. 

6.1.3.2 Summary and Analysis of Interview Results 

To calculate the previous year’s demand is an easy task since it can, for every spare part in 

any warehouse, be extracted from the company’s GA. Interestingly, according to Lindström 

(2019a), using the previous year’s demand is similar to following the automatically 

generated forecast which might mean that they give a similar result. The two methods 

might therefore be equally valid. 

There seems to be several reasons to doubt that one year’s demand would be valid for all 

spare parts. Lindström (2019a) mentions spare parts for new machines and Ahlman (2019) 

mentions PG spare parts that have uneven demand as examples for spare parts that might 

have years with zero demand while still being needed the year after. Another reason to 

doubt the accuracy of one year’s demand is when calculating the demand in a smaller local 

warehouse, since the demand there will be even lower than in the central warehouse, 

exaggerating the previous listed problems with low demand. 

6.1.4 How can Mycronic calculate 52 weeks of supply using an average yearly 

demand? 

This chapter includes the interview results related to how Mycronic can calculate 52 weeks 

of supply using an average yearly demand, as well as a summary and analysis of these 

results. 

6.1.4.1 Interview Results 

Spångvall (2019b) says that the demand the past two years can easily be found in the 

company’s GA system, but that getting demand data older than that would be unpractical. 

This way of extracting the last two year’s demand would be done the same way for both 

spare parts and subparts, both when looking at the demand in the central and in the local 

warehouses. 

For articles with high demand it might be suitable to look at the past year or years while 

for articles with low demand a longer time period might be needed. For example, articles 

that are only used once every ten years, but will still be needed sometime. The ABC 

classification is supposed to manage these kinds of articles that are needed even though the 

past demand has been low (Spångvall, 2019b). 

A complicating situation is when a spare part has reached its end of life and is no longer 

produced by Mycronic’s supplier. These spare parts might have a seemingly large stock as a 

result of a last time buy made by Mycronic to make sure the spare parts will cover all 
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future demand. When this happens, the spare part should be tagged as EOL (end of life) in 

Mycronic’s ERP system, but that is not always the case (Spångvall, 2019b). 

Lindström (2019a)  says that the past one or two years of demand can now easily be found 

in the company’s GA system but using more than two years history should not be that 

difficult. It just requires an adjustment in the GA system. Lindström (2019a) then describes 

the method to be applicable both for spare parts and subparts, and it would make no 

difference if the goal was to calculate the demand for the central or a local warehouse. 

According to Lindström (2019a), most failed deliveries include new spare parts, or spare 

parts for new machines. These are the difficult ones to manage because there is no 

historical data to look at. It therefore does not make that much of an impact if one or more 

years are considered. For older spare parts, using the last year’s demand should work just 

fine. He thinks there are other parameters that would be at least as reasonable to change 

than the number of years, for example how much weight that is put on the demand of the 

last months when predicting the demand of the following 52 weeks (Lindström, 2019a). 

6.1.4.2 Summary and Analysis of Interview Results 

The two interviewees both mention the way in which previous one or two years can be 

found in the company’s GA, both for spare parts and subparts as well as local and the 

central warehouse. Using the average of the past two year’s demand should therefore be 

easy. Lindström (2019a) however, does not agree with Spångvall (2019b) that using more 

than two years would be unpractical. It would require more work in form of an adjustment 

in the GA system, which according to Lindström (2019a) would not be that difficult. 

Spångvall (2019b) and Lindström (2019a) does not seem to agree on the necessity of a 

longer time period of analysis for some spare parts. They both mentioned that in many 

cases one year would be sufficient, however Spångvall thought there would be exceptions. 

The exceptions mentioned should however be prevented by the ABC classification, so it is 

difficult to say how important it is to manage that exception.  

Both Spångvall (2019b) and Lindström (2019a) mention problems with strictly using the 

average of past years to calculate 52 weeks of supply. Spångvall (2019b) brings up the case 

of untagged EOL articles that need larger stock than normal. Lindström again mentions 

spare parts to new machines that might not have any historical data to use. These two 

cases have to be considered when deciding what spare parts are needed and not.  

6.1.5 How many years back to take into consideration when calculating an 

average yearly demand?  

This chapter includes the interview results related to how many years back Mycronic 

should take into consideration when calculating an average yearly demand, as well as a 

summary and analysis of these results. 

6.1.5.1 Interview Results 

Spångvall (2019b) does not think that the recent growth that Mycronic has experienced 

should affect the statistics for the spare parts such that previous years are not 
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representative for today’s demand. This is because the growth is in large part because of 

newly acquired companies that does not use the same spare part as Mycronic’s products. 

However, what does affect is that machines have been sold continuously the past years 

which makes the total number of machines that need spare parts to accumulate and thus 

demand for spare parts is increasing (Spångvall, 2019b). 

Ultimately, Spångvall (2019b) think that for spare parts with high demand, analysing the 

last years, or possibly only the last year, would be appropriate. For spare parts with low 

demand more years would be necessary. However, the ABC classification should handle 

these low demand spare parts, making sure they are classified as to be in stock even though 

their demand is low. By practical reasons, she suggests that the average of two years would 

be used. Lindström (2019a), on the other hand, generally does not think it makes a 

difference no matter how many years are chosen. There are other parameters that would be 

more interesting, for example how much weight is put on the recent trend. But as pointed 

out in the chapter above, he says that any number of years could be used practically, even 

though it is not included in the GA at the moment.  

Ahlman (2019) thinks that both one or more years would work. He also points out the 

possibility that some deviations in the history of a spare part might disrupt its statistics 

and therefore give a misleading demand. One example would be if a spare part was used for 

a prototype, which would add to previous demand even though it was not requested from a 

customer. 

6.1.5.2 Summary and Analysis of Interview Results 

The interviewees all had different views on how many years back to take into consideration 

when calculating an average yearly demand. Spångvall (2019b) wanted to differentiate 

between high and low demand items, Lindström (2019a) did not think the number of years 

would make any difference and Ahlman (2019) thought that both one or more years could 

be used. Ultimately the only concrete answer was Spångvall’s (2019b) answer that 2 years 

would be the most practical, which Lindström (2019a) did not agree with since he said that 

any number of years could practically be implemented in the company’s GA. 

Learning from the Chapter 6.1.4, How can Mycronic calculate 52 weeks of supply using an 

average yearly demand?, above, there is a case to keep in mind when deciding how many 

years to consider when calculating an average demand. That is, how long it was since the 

spare part was released. The spare part would most likely not break down the first week 

upon release and therefore, not have any demand even though it could come to be needed in 

the future. With this information one could argue that looking too far back would not be 

helpful.  

In Chapter 6.1.3, How can Mycronic calculate 52 weeks of supply using the previous year’s 

demand?, The case of spare parts with low demand is raised, which could be used to argue 

that not too few years should be used.  

Lastly, Ahlman (2019) mentions that the historical demand of a spare part might include 

transactions that are not caused by spare part demand which further complicates the 
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matter. In the case of choosing what number of years to use when calculating an average 

demand, this complication would argue for a longer time span to even out any 

irregularities.  

6.1.6 Which of the methods of calculation, namely forecasts, past year’s demand 

and average yearly demand, has the highest reliability for PG and AS spare 

parts respectively, while also being easy to implement? 

This chapter includes the interview results related to which of the methods of calculation 

handled in the interview results in the chapters above is most suitable, judging by demand 

reliability and ease of implementation. There is also a summary and analysis of these 

results. 

6.1.6.1 Interview Results 

Lindström (2019a) says that if he had to choose, he would use the average demand based on 

a few years back for the low demand PG spare parts since their demand is so random. 

However, Lindström (2019a) continues, it might give a false feeling of security. For a new 

machine, the early demand might be way lower than what it will be after a few years. Also, 

older machines might be used to a lower extent, resulting in less wear and therefore need 

fewer spare parts. Then again, he adds, parts break down more often in an older machine. 

For the high demand AS spare parts, using the current prognosis – that is based on the 

past year’s demand – works well. This answer is applicable both for a local and the central 

warehouse as well as for both spare parts and subparts (Lindström, 2019a).  

Spångvall (2019b) reasons that using the past year’s demand would be the easiest method 

but that some consideration has to be taken spare parts with low demand. It might be 

necessary to use a longer time period of examination when analysing these spare parts. 

6.1.6.2 Summary and Analysis of Interview Results 

Lindström (2019a) and Spångvall (2019b) seem to agree that a longer time period is 

necessary for low demand spare parts while preferring to use a shorter time period for the 

high demand spare parts. Although Lindström seems to be more hesitant, which he also 

expressed in Chapter 6.1.5, How many years back to take into consideration when 

calculating an average yearly demand? where he thought that it would not make much of a 

difference how many years one would use.  

6.1.7 Conclusions for RQ1-RQ4 

The following chapters contain the conclusions for RQ1-RQ4, based on the summaries and 

analyses for the different sub-questions above. 

6.1.7.1 RQ1: How should Mycronic evaluate if a spare part is needed locally? 

The question of how Mycronic should evaluate if a spare part is needed locally has been 

analysed based on three methods of calculating the future 52 weeks of supply and letting 

that act as a rule of thumb for how much stock is needed. The three methods were: to use 

forecasts, to use the past year’s demand and to use the average of several years’ demand. 

Based on the interviews with employees at Mycronic it seems to be the case that all of these 

methods would be practically possible. Forecasts can be automatically calculated by the 



80 

 

company’s ERP system, past year’s demand is easily accessible through the company’s GA 

system and the average of past years’ demand could also be displayed through the GA 

system, although it would require an adjustment in the system if more than 2 years would 

be used. Given that all methods are possible, what is necessary to decide is which method 

that is best suited for Mycronic to use. 

Looking at the interview answers, a segmentation between PG and AS spare parts does not 

seem necessary, nor does it seem to be necessary to consider any differences between 

subsidiaries. What does seem necessary, however, is a segmentation between high and low 

demand spare parts. For high demand spare parts, letting all current stock exceeding the 

past year’s demand in the local warehouse be considered excess stock is a reasonable and 

simple method to use, which all of the interviewees on the subject agrees on. This is 

therefore the recommended method by the authors of this study. For low demand spare 

parts however, it is necessary to let all current stock exceeding the average yearly demand 

from a longer time period than one year be considered excess stock. This is especially true 

in local warehouses where the demand for spare parts are even lower than in the central 

warehouse, thus making it more likely that a certain spare part, by chance, has a zero 

demand during a one-year period. Since using more than two years would require an 

adjustment in the GA system and both Lindström (2019a) and Ahlman (2019) thought that 

any number of years would be reasonable, two years of demand is suggested. The reason 

that forecasts have not been recommended is that the forecasts do not differ much from 

simply using one year’s demand while not being as easy to extract from the ERP system as 

one year’s demand is to extract from the GA system.  

6.1.7.2 RQ2: How should Mycronic evaluate if a spare part is needed anywhere? 

As explained in Chapter 4.4.2.2, RQ2: How should Mycronic evaluate if a spare part is 

needed anywhere?, the demand in the central warehouse in Sweden can be used to evaluate 

the global demand since it supplies all the local warehouses. 52 weeks of supply in the 

central warehouse was therefore chosen as a rule of thumb of how much supply is needed 

globally. The same three methods for calculating 52 weeks of supply as for RQ1 has been 

evaluated, using forecasts, using the past year’s demand and using the average of several 

years’ demand. Like for RQ1 in the previous chapter, all three methods are practically 

possible and the method best suited for Mycronic has to be decided. 

With the same reasoning as in Chapter 6.1.7.1, RQ1: How should Mycronic evaluate if a 

spare part is needed locally?, the authors recommend estimating the future 52 weeks of 

supply using the past year’s demand for high demand spare parts and the average of 

several years’ demand for low demand spare parts. The only difference between the central 

and the local warehouse is that the demand in the central warehouse would be higher than 

in the local warehouses for all spare parts. This might cause a bigger portion of the spare 

parts to be considered high demand spare parts but should not affect the result in any other 

way. 

6.1.7.3 RQ3: How should Mycronic evaluate if a subpart is needed locally? 

As will be motivated in Chapter 6.2.3, Conclusion for RQ6, local cannibalisation does not 

suit Mycronic’s current logistics structure. Evaluating if a subpart is needed locally is 
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therefore not relevant for the decision model that will be presented. However, the 

conclusion regarding RQ3 will still be presented in the case that local cannibalisation might 

be of interest in the future, given that Mycronic change their supply chain structure. 

Identifying which subparts a spare part consists of can be done for all subparts worth 

cannibalising through the company’s PLM system. The future 52 weeks of demand for each 

subpart can then be estimated like any other spare part following and of the methods 

mentioned in Chapter 6.1.7.1, RQ1: How should Mycronic evaluate if a spare part is needed 

locally?, namely using forecasts, past year’s demand or the average of several years’ 

demand. Each spare part must be evaluated manually one at a time, since the ERP and 

PLM systems are not integrated.  

In the interviews conducted, no difference between subparts and spare parts were found, 

which makes the recommended method to evaluate if a subpart is needed locally the same 

as for evaluating if a spare part is needed locally. That is, comparing one year’s demand 

with the current stock for high demand subparts and comparing the average demand from 

several years with the current stock for low demand subparts. The motivation is the same 

as in Chapter 6.1.7.1, RQ1: How should Mycronic evaluate if a spare part is needed locally?, 

that using the past demand is the most practical method but a segmentation between high 

and low demand parts is necessary since some parts might have a longer time span than 

one year between each consumption point.  

6.1.7.4 RQ4: How should Mycronic evaluate if a subpart is needed anywhere? 

As just stated in Chapter 6.1.7.3, RQ3: How should Mycronic evaluate if a subpart is needed 

locally?, all subparts worth cannibalising can be identified in the company’s PLM system. 

The identified subparts necessity can then be evaluated using any of the three methods 

mentioned in Chapter 6.1.7.1, RQ1: How should Mycronic evaluate if a spare part is needed 

locally?, namely using forecasts, past year’s demand or the average of several years’ 

demand. Like in Chapter 6.1.7.3, RQ3: How should Mycronic evaluate if a subpart is needed 

locally?, subparts have to be evaluated manually one at a time because of the unintegrated 

ERP and PLM systems. 

Evaluating if a subpart is needed anywhere is recommended to be done in the same way as 

evaluating if a spare part is needed anywhere since the interviews did not reveal any 

difference between subparts and spare parts. With the same motivation as in Chapter 

6.1.7.2, RQ2: How should Mycronic evaluate if a spare part is needed anywhere?, the 

recommended method for evaluating if a subpart is needed anywhere is to compare the 

current stock in the central warehouse with the past year’s demand for high demand spare 

parts, for low demand spare parts the current stock should be compared to the average of 

several years instead. 

6.2 RESEARCH QUESTION 6 
This chapter includes the interview results relating to how Mycronic should evaluate if a 

spare part is cannibalised locally. It also includes a summary and analysis of these results.  
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6.2.1 Interview Results 

Gross (2019d) claims that the necessary prerequisites in the field for cannibalising a spare 

part are a field service engineer and a toolkit. There is also a so-called global skills matrix 

for determining whether the necessary competence is available, which includes every 

engineer, their certified platforms, as well as the type of task (e.g. repair, service) for which 

they are qualified. Gross (2019d) mentions that cannibalisation is not listed as a 

competency, but that some engineers might have that capability. The toolkit itself is 

comprehensive, but there might be cases where the exact tool required is not available 

(Gross, 2019d). 

Gross (2019d) claims that PG has a lot more structured process around salvaging, and that 

there is currently no cannibalisation of AS spare parts, which is Gross’s (2019d) area of 

responsibility. There are, according to Gross (2019d), no big AS spare parts where there is 

value in dismantling them. However, there is a refurbishment process. Gross (2019d) 

suggests that rather than spare parts, it is more common for AS machines to be 

cannibalised. Some subsidiaries issue pull-backs for machines, after which key spare parts 

are salvaged and used for other customers. This type of cannibalisation is done in the 

subsidiaries, and the alternative is scrapping rather than returning to the Mycronic HQ. 

Parts salvaged from old machines are usually as old as the machine itself, which means it 

cannot be sold as a new spare part. It is more likely to be sold as refurbished or given away 

for free to a customer. There is no strict process for what machines should be scrapped or 

cannibalised in what way – this is up for the subsidiaries to decide for themselves. It is also 

important to remember that a technician has an hourly cost which is likely to outweigh the 

profit for salvaging a low amount of unsellable spare parts. The value then lies in satisfying 

a customer, rather than in the direct economic benefits. Examples of valuable spare parts 

would be those which are end of life, i.e. they can no longer be purchased from a supplier; if 

such a spare part is found in a cannibalised machine it might be worth keeping despite the 

transport costs. Some spare parts cannot be repaired in the field and have to be taken back 

to the manufacturer. The fact that subparts of value already are in stock as official spare 

parts is another reason not to cannibalise AS spare parts. There might be 20-30 big spare 

parts made up by lower level spare parts, the rest are already at their lowest level (Gross, 

2019d). 

Regarding how to determine what capabilities are needed to cannibalise a specific spare 

part, Gross (2019d) says that there is no way of knowing what spare parts are possible to 

repair in the field. PG and AS are very different. For PG there are 100 machines, whereas 

for AS there are 14000 machines (Gross, 2019d).  

When it comes to returning AS machines for cannibalisation at the Mycronic HQ, Gross 

(2019d) claims that it would not be worth it due to the high cost of shipping machines. It 

would in that case be better to take specific spare parts from the machine and shipping 

them back to the Mycronic HQ. However, that part would first have to be salvaged from the 

machine, then sent to Sweden, after which it also might have to be repaired. Considering 

that the spare part is also likely to be old, it is probably not worth it. Also, most AS spare 

parts are low level spare parts which cannot be broken down into lower levels. The few 

spare parts that can be taken down into a lower level are mostly electronic, as opposed to 
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mechanical. Electronic spare parts are even harder to cannibalise. Gross (2019d) claims 

that there currently are no repairs taking place for AS spare parts, due to the spare parts 

not being repairable, being too worn or not being economically viable (Gross, 2019d). 

For determining what capabilities are available at the local warehouses, Gross (2019d) 

suggests that for AS spare parts the skill matrix mentioned earlier would cover the skills of 

the engineers, for all subsidiaries and all skills. It covers skills on a platform basis, 

including installation, service, break fix and training competency. This skill matrix is 

updated on a quarterly basis (Gross, 2019d). 

Thelander (2019) says that there is currently about three or four people who knows a lot 

about PG spare parts and that are capable of cannibalising a PG spare part. He says that it 

takes a lot of training to be able to service a PG machine. It takes at least one year before 

one can do something on one’s own and there are people who have been working for three 

years that he still considers to be beginners. Globally, there are two more people, one in 

Japan and one in Taiwan, that have knowledge necessary to cannibalise a subset of all 

spare parts. However, when spare parts have been cannibalised abroad, the results have 

not been satisfactory.  

The necessary tools that are needed to cannibalise a PG spare part are included in what 

Thelander (2019) calls a standard toolkit that all service engineers have. 

Thelander (2019) points out that his knowledge is mainly about PG spare parts and that AS 

spare parts is not his field of work. However, what he has heard about the differences 

between PG and AS spare parts are that PG spare parts are more expensive and more 

complicated than AS spare parts. PG spare parts require more knowledge. Another 

difference between PG and AS is that PG machines are always serviced by Mycronic 

personnel. AS machines are sometimes serviced by the customers themselves (Thelander, 

2019). 

All PG spare parts can, according to Thelander (2019), in theory be cannibalised. However, 

based on experience, the engineers at Mycronic HQ knows which ones are worth it to 

cannibalise and which ones are not. Some PG spare parts require a lot of work to 

cannibalise and this has to be weighed against the price of buying a new part. If the part 

can still be bought, that is.  For PG spare parts, Thelander (2019) divides cannibalisation 

into four different kind of cannibalisations: fine mechanical, crude mechanical, advanced 

reprogramming and simple reprogramming. Which kind of cannibalisation a PG spare part 

requires can only be known by someone with technical knowledge (Thelander, 2019).  

Thelander (2019) says that all kinds of cannibalisation are supported in the Mycronic HQ. 

As a matter of fact, cannibalisation is currently done to some extent. He further explains 

that PG spare parts are often bigger modules that include several parts. When a PG 

machine breaks down, the whole module is replaced even if only one of the included parts is 

broken. This is done to shorten the repair time for the customer and make the repair easier. 

The exchanged module is sent back to the Mycronic HQ for examination and 

cannibalisation or refurbishing. Different modules can consist partly of the same subparts. 

Cannibalisation and refurbishing is important for the PG business area since many of the 

PG spare parts are labeled EOL, that is, they are no longer produced by Mycronic’s 
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suppliers, which makes them hard to procure. Thelander (2019) continues to explain that 

although the capability exists in the Mycronic HQ to cannibalise all types of spare parts, 

only two out of four have the necessary knowledge to handle fine mechanical and advanced 

programming cannibalisations. The two people in Japan and Taiwan are only capable of 

handling crude mechanical and simple reprograming cannibalisations (Thelander, 2019), 

Fine mechanical cannibalisation and advanced reprogramming require tools and knowledge 

that are not available at the local warehouses. The local warehouses also lack the right 

equipment to verify the quality of the spare parts after cannibalisation, which is available 

at the central warehouse.  

6.2.2 Summary and Analysis of Interview Results 

Judging by Gross’s (2019d) and Thelander’s (2019) answers, the tools required to be able to 

cannibalise a spare part would be standard tools that most service engineers carry, with the 

exception for fine mechanical and advanced reprogramming cannibalisations. The local 

warehouses also lack equipment for quality checking. A difference between AS and PG 

spare parts are that cannibalisation of PG spare parts require more experienced service 

engineers since the PG spare parts are more complex. Both the AS and PG business areas 

have restrictions in which service engineer can service what spare part, however, AS have 

the global skills matrix that can be used to know who can handle what spare parts and PG 

only have a handful of people to choose from, making it easy to know who has the right 

qualifications to service a specific part. 

Thelander (2019) mentioned that all PG spare parts theoretically could be cannibalised but 

that is not true for AS spare parts. According to Gross (2019d) only 20-30 of the AS spare 

parts are possible to cannibalise. Furthermore, the spare parts that can be cannibalised are 

mostly electronics and those are even harder than mechanical spare parts to cannibalise. 

On top of the small number of spare parts that are possible to cannibalise, Gross (2019d) is 

critical to how much it would cost to cannibalise a spare part. The value of cannibalisation 

would have to outweigh both the salary of the service engineer as well as the lost profit of 

not having the engineer doing service work in the field. The only value Gross (2019d) sees 

in cannibalising an AS spare part would be if the extracted spare part is no more available 

at Mycronic’s suppliers. Thelander (2019) mentions that on the PG side, the engineers at 

Mycronic HQ use their experience to know which spare parts are worth cannibalising. 

Both Thelander (2019) and Gross (2019d) says that cannibalisation would be possible 

abroad, although PG spare parts to a lesser extent than AS spare parts. However, they are 

both sceptical to it. Thelander (2019) mentioned unsatisfying results from the times when 

cannibalisation has been conducted abroad and Gross (2019d), on top of the low value 

argument just mentioned, adds that there is no way of knowing what spare parts are 

possible to repair in the field.  

Cannibalisation of PG spare parts is clearly possible in the Mycronic HQ since it is already 

done. An interesting insight is the use of modules during repair jobs since they consist of 

several spare parts where different modules can consist of partly the same spare parts, thus 

suited for cannibalisation. This is the opposite to most AS spare parts that according to 

Gross (2019d) are not possible to break down into lower level parts. This is one of the 
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reasons Gross (2019d) mentions that cannibalisation is not done for AS spare parts, other 

reasons are that they are too worn or that it is not economically viable.  

6.2.3 Conclusion for RQ6 

The following chapter contains the conclusion for RQ6, based on the summary and analysis 

above. 

6.2.3.1 RQ6: How should Mycronic evaluate if a spare part can be cannibalised 

locally? 

In Chapter 4.4.2, Adapting the Decision Model to Mycronic, two sub-questions were formed 

to RQ6: ‘How can Mycronic determine what capabilities are needed to cannibalise a PG or 

AS spare part?’ and ‘What capabilities are available at the local warehouses?’. However, 

from the interview results in Chapter 6, Result, the conclusion can be made that no matter 

if a spare part can theoretically be cannibalised locally or not – which is possible for some of 

the PG spare parts, and seemingly for a large part of the AS spare parts – it does not seem 

like a good option in practice. For PG spare parts there seems to be a quality problem when 

cannibalising locally even though two people theoretically have the right capabilities to 

cannibalise locally. Which is possibly caused or exaggerated by the lacking quality 

verification equipment. For AS spare parts, the problem seems to be more technical and 

economical. There are only a few spare parts that are actually possible to break down into 

smaller subparts and according to Gross (2019d) there are no economic gains either. For 

local cannibalisation to be considered an option, the quality problems in the local 

warehouses for PG has to be solved and the economic benefits of cannibalising the few AS 

spare parts possible to cannibalise have to be evaluated first. 

6.3 RESEARCH QUESTION 5 AND 7 
Since the interviews related to RQ5 and RQ7 were answered by the same persons using the 

same interview guides, the results from these interviews will be presented together in this 

chapter. As illustrated in Figure 28 above, answering RQ5 and RQ7 involved several steps: 

Interviews focusing on process mapping, analysis of the interview answers and cost 

identification, a second interview focusing on cost estimation, summarisation and analysis 

of the second interview and lastly a conclusion.  

The process mapping interviews and the following cost identification aim to answer the 

sub-questions RQ5.1, RQ5.3, RQ7,1 and RQ7,3. The following cost estimation interview and 

the analysis made from its results aim to answer the sub-questions RQ5.2, RQ5,4, RQ7,2 

and RQ7,4. 

6.3.1 RQ5: Process Mapping 

This chapter includes the interview results related to mapping the different processes of 

focus in RQ5.1, redistribution of a spare part from one local warehouse to another local 

warehouse, and RQ5.3, sourcing a spare part from a supplier to a local warehouse.  
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6.3.1.1 Redistributing a spare part from one local warehouse to another local 

warehouse 

According to Gross (2019c), the process for redistributing a spare part from one local 

warehouse to another local warehouse would be the following: 

First, the decision of moving a spare part from one local warehouse to another local 

warehouse would be taken by the Global Spare Part department (hereinafter referred to as 

GSP) at Mycronic HQ. Gross (2019c) mentions here that it is important to update safety 

stock levels accordingly after making the decision of moving a spare part from a local 

warehouse due to its low demand. GSP would then contact the providing local warehouse 

possessing the spare part(s) and inform them of the decision. The providing local warehouse 

would then have to find the spare part(s) in question. Gross (2019c) here stresses the fact 

that the ERP system does not always show the correct inventory levels, partly due to 

inaccurate stock taking at the local warehouses. If the spare part(s) have been successfully 

found, the providing local warehouse would have to tell the receiving local warehouse to 

place an order for the spare part(s) in the ERP system. After the receiving local warehouse 

has placed the order in the ERP system, the providing local warehouse receives the order 

and initiates the shipping process. The shipping process would consist of packing the spare 

part(s) and determining who pays for the shipment, based on shipping terms that need to 

be clarified by GSP. After the receiving local warehouse has received the spare part(s), they 

update the ERP system. Lastly, the providing local warehouse sends out an invoice issue in 

the ERP system (Gross, 2019c). 

As for differences between PG and AS spare parts, Gross (2019c) states that the process 

would be the same, but that the usage of redistributions would probably be lower for PG 

spare parts given their low average consumption rate. Gross (2019c) also says that it is 

important to be careful when moving around PG spare parts so as not to cause shortages, 

especially given the Gold contracts with service promised around the clock. 

When it comes to differences between different subsidiaries, Gross (2019c) mentions 

customs as something that differs between shipments between EU countries and shipments 

to countries outside of the EU. For countries outside of the EU, e.g. Japan and USA, 

customs would apply to varying degrees (Gross, 2019c). 

Spångvall (2019c) suggests that the redistribution of spare parts between two different 

local warehouses would differ somewhat depending on if it is PG or AS spare parts. The 

physical process would be the same, but the digital and financial process would not. 

The physical process would involve the following steps: Mycronic HQ contacts the local 

warehouse possessing the spare part(s) to be distributed and asks them to confirm that the 

spare part in question is actually in stock, since the ERP system might not be properly 

updated. If the spare part is in stock, the providing local warehouse then arranges some 

kind of shipping method, sends the tracking number to the receiving local warehouse, 

makes sure tolls are paid and then ships the spare part(s), after which the receiving local 

warehouses receives the goods (Spångvall, 2019c). 

According to Spångvall (2019c), the digital and financial process for AS spare parts is 

complicated. Officially, the ERP system is not setup for AS spare parts being shipped 
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between different local warehouses. There are financial reasons for this. In practice, there 

are ways to circumvent this issue. The digital process would be the following: the spare 

part(s) would have to first be transferred within the ERP system from the providing local 

warehouse to the Mycronic HQ, after which the providing local warehouse gets accredited 

for the stock value of the spare part(s). The inventory value at the central warehouse is 

then updated in the ERP system. Thereafter, the spare part(s) can be digitally delivered to 

the receiving local warehouse. This procedure is necessary due to restraints concerning the 

management of credit between local warehouses and subsidiaries. The responsibility for 

handling the credit for digital transactions does not currently fall upon a specific 

department; both the Claims department and the Service department seem to be involved 

in this (Spångvall, 2019c). 

For PG spare parts, transactions between local warehouses are possible – both physically, 

digitally and financially. It is even encouraged, due to the low consumption rate and the 

high article values for PG spare parts. For PG spare parts, end of life products are very 

common. This means that many of the spare parts are hard to obtain after a period of time, 

due to low production volumes and the suppliers’ unwillingness to keep up small-scale 

production over a long period of time (Spångvall, 2019c). 

The physical process for the redistribution of PG spare parts between two local warehouses 

would be the same as described above for AS spare parts (Spångvall, 2019c). 

The digital and financial process for redistributing PG spare parts would be different from 

the one described for AS spare parts above. However, the ERP system would require it to be 

a customer order – not a distribution order – for it to be viable. This means that the target 

customer would be invoiced as soon as the spare part physically leaves the providing local 

warehouse and gets transferred to the receiving local warehouse. According to the ERP 

system, the transfer would be between the providing local warehouse and the target 

customer, even if the spare part in reality ends up in the receiving local warehouse to be 

stocked until further notice (Spångvall, 2019c). Spångvall (2019c) is not certain why 

distribution orders are not possible, even though it would be desirable. 

When it comes to different subsidiaries, Spångvall (2019c) says that the activities involved 

in the redistribution process would be the same. There could, however, be financial 

differences when it comes to who is responsible for shipping payments and so on. 

6.3.1.2 Sourcing a spare part from a supplier to a local warehouse 

According to Gross (2019c), the process for sourcing a spare part from a supplier to a local 

warehouse could be divided into two different processes: the first process would follow an 

automatic distribution order triggered by the inventory level falling below the required 

safety stock level, whereas the second process would follow a manual customer order made 

by the local warehouse.  

As for the first process, it would as mentioned above start by the triggering of a distribution 

order. A picking list is then printed automatically in the Warehouse department, after 

which it is picked up by Warehouse personnel together with relevant labels. The 

Warehouse personnel proceeds with picking and packing the spare parts on the picking list 
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before the Export personnel retrieves the picking list and arranges for shipping of the spare 

part(s). After it has been shipped, Export sends an internal invoice to the local warehouse 

in question. Lastly, the local warehouse will get an update in the ERP system (Gross, 

2019c). 

The second process is initiated by a manual customer order being made in the ERP system, 

after which the picking list is printed in the Warehouse department. The process that 

follows is the same as in the first process described above (Gross, 2019c). 

According to Spångvall (2019c), the current procedure for sourcing spare parts from a 

supplier to a local warehouse is almost the same for both AS and PG spare parts. The 

Operative Purchasing department purchases the spare part or spare part components from 

the supplier, after which it is sent to the Production Warehouse at Mycronic HQ. If the 

spare part needs to be assembled, this assembly takes place at this point. A picking list is 

then sent to the Warehouse department, which is then responsible for moving the spare 

part to the Spare Parts Warehouse, also within the Mycronic HQ. A new picking list is 

automatically produced at the Spare Parts Warehouse, after which the Warehouse 

personnel collects the spare part, packs it and ships it with a weekly distribution order to 

the local warehouse. Spångvall (2019c) believes that most of the local warehouses pay for 

the shipping costs themselves. 

Spångvall (2019c) says that PG spare parts are usually delivered through distribution 

orders to the local warehouses, rather than through customer orders. For AS spare parts, 

both order types are common. Spångvall (2019c) also suggests that the activities involved in 

sourcing a spare part from a supplier to a local warehouse are the same regardless of the 

local warehouse in question. 

6.3.2 RQ5: Cost Identification 

In Chapter 6.3.1, RQ5: Process Mapping, the processes for redistributing a spare part from 

one local warehouse to another local warehouse and sourcing a spare part from a supplier 

to a local warehouse were mapped. In this chapter, the activities and actors identified 

through the answers given by the interviewees will be summarised in the chapters below. 

The total cost model in the theoretical framework, which can also be found in Table 6 below, 

will be used to help identify and categorise the different activities in terms of cost 

categories and cost parameters.  
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Table 6: Total cost model from the theoretical framework. 

COST CATEGORY COST PARAMETER 

Administrative Costs Order handling and forwarding 

Purchasing and inventory management 

Common administration and overhead cost 

Operational Costs Premises (rent or depreciation) 

Maintenance 

Machines and equipment 

Operational personnel 

Capital Costs Tied-up capital 

Obsolete stock 

Insurance 

Transportation Costs Standard transports 

Express transports 

Communication & IT Cost Information systems 

Packaging Costs Packaging for transportation and warehousing 

Other Logistics Costs Costs specific to the system in focus, e.g. working at 

overcapacity or other costs incurred by logistic 

decisions 

Shortage Costs Cost of lost sales (opportunity cost) 

Loss of future sales (due to lost goodwill, lost 

customers) 

6.3.2.1 Redistributing a spare part from one local warehouse to another local 

warehouse 

Starting with the first cost parameter, order handling and forwarding, in the total cost 

model from the theoretical framework, as illustratedin Table 6 above, there are several 

activities mentioned above that fits this category. Both Spångvall (2019c) and Gross (2019c) 

describe that the GSP department at the Mycronic HQ has to contact the providing local 

warehouse. Gross (2019c) and Spångvall (2019c) both agree that the next step is 

communication between local warehouses even though they mention communication of 

different kind. Gross (2019c) says that the providing local warehouse instructs the receiving 

local warehouse to place an order. Spångvall (2019c) instead says that the communication 

is in form of tracking number sent from the providing local warehouse to the receiving one. 
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In any way, the activities are similar and fall under the order handling and forwarding cost 

parameter.  

When it comes to next coming order handling and forwarding activities, Gross (2019c) 

mentions that the receiving local warehouse places an order. Spångvall (2019c), however, 

describes two different processes, one for SMT and one for PG. For the SMT spare parts, 

the order placed is from the providing local warehouse to the Mycronic HQ. A credit is then 

sent to the providing local warehouse before a separate order is placed between the 

Mycronic HQ and the receiving local warehouse. For PG spare parts, the order is placed 

against the end customer that the spare part ultimately should be shipped to. Judging from 

the answers above, it seems that no matter if it is a PG or AS spare parts, an order will 

have to be placed by the receiving local warehouse, either against the providing local 

warehouse or the Mycronic HQ. For AS spare parts there are some activities that fall under 

order handling and forwarding that are not conducted for PG spare parts, those are the 

digital transferral of spare parts to the Mycronic HQ from providing local warehouse, to 

send a credit from the Mycronic HQ to the providing local warehouse as well as the digital 

transferal from the Mycronic HQ to the receiving local warehouse. After these activities, no 

more activities seem to fit under the order handling and forwarding category.  

The next cost parameter is purchasing and inventory management. Starting from the 

beginning of the redistribution process, activities connected to this cost parameters are the 

acts of updating the safety stock that Gross (2019c) mentions is of importance as well the 

act of updating the stock level in the ERP system that needs to be done after a local 

warehouse receives a spare part. Gross (2019c) also mentions that the providing local 

warehouse must invoice the receiving local warehouse. This is not mentioned by Spångvall 

(2019c) and does not fit the process that she describes since there is no case where the 

providing local warehouse should invoice the receiving warehouse. The two cases 

mentioned by Spångvall (2019c) justifies the providing local warehouse to invoice either the 

Mycronic HQ, in the case of AS spare parts, or the end customer, in the case of PG spare 

parts. However, no matter whom the providing local warehouse invoices, invoicing is an 

activity that falls under the purchasing and inventory management category and who 

receives the invoice should not affect how to calculate the cost of this activity. 

No activities can be connected to the cost categories of common administration and 

overhead costs, premises or maintenance. Even if there of course is a cost for maintaining 

and owning a local warehouse as well as costs for some common administration, these costs 

are not affected of whether a spare part is redistributed or not. When it comes to machines 

and equipment, there is no explicit mention of any equipment in in the interviews 

conducted. However, one could imagine that equipment might be used when handling and 

packaging spare parts in the warehouses. The wear and tear of these equipment would then 

be a cost that falls under the machines and equipment category. 

As for operational personnel, Gross (2019c) and Spångvall (2019c) agrees that the local 

warehouse personnel must find the spare part in their stock before any redistribution can 

be continued. There is also the activity of actually picking and packing the spare part in the 

local warehouse that both the interviewees mention. When the spare part later arrives in 
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the local warehouse a third activity falling under the operational personnel category is 

conducted, that is, the physical receival of the spare parts.  

The capital cost of tied up capital, obsolete stock and insurance are not connected to any 

specific activities but are strongly connected to inventory changes. When inventory is 

shipped from one local warehouse to another, all capital costs are lowered in the providing 

local warehouse. The receiving local warehouse should get increased capital costs. However, 

since the prerequisite for the shipment is that the spare part is moved from a location 

where it is not needed to a location where it is, the avoided capital cost of keeping the spare 

part where it is not needed should exceed the cost of keeping it where it is needed. The net 

capital costs should therefore be reduced because the spare part is sold earlier 

Transportation costs are naturally the costs associated with the actual transport between 

the local warehouses that are implicitly mentioned by the interviewees. An assumption is 

made that no separation is needed between standard and express transportation.  

Costs for information systems are not found in the process mentioned by the interviewees. 

The cost of the ERP system could arguably be mentioned since it is used in the process but 

the cost is not affected of the actual use. The ERP system is necessary in the rest of the 

organisation.  

Packaging for transportation and warehousing is assumed to be used and therefore add a 

cost that falls under the cost parameter with the same name. It is assumed to be paid by 

the providing warehouse since the packing has to be done there.   

Costs specific to the system are the costs mentioned in the interviews that does not fall 

under any of the other cost categories. The only case of such a cost is the cost of customs 

when shipping spare parts between countries. 

Lastly, shortage costs are divided into the two cost parameters cost of lost sales and loss of 

future sales. Both of which can be affected by a redistribution between local warehouses. 

The redistributed inventory can contribute to a higher stock availability which could 

prevent shortage costs.  

All above mentioned costs are summarised in Table 7 below. 

Table 7: Identified costs associated with the redistribution of a spare part. 

Cost Parameter  Activity  Actor 

Order handling and 

forwarding 

Contact with local 

warehouse 

GSP department 

Communication between 

local warehouses  

Providing local warehouse, 

receiving local warehouse 

Order placement  Receiving local warehouse 
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AS: digital transferral of 

spare part to HQ from 

providing local warehouse 

GSP department 

AS: credit from HQ to 

providing local warehouse 

Claims department OR 

Service department 

AS: digital transferral of 

spare part to receiving local 

warehouse from HQ 

GSP department 

Purchasing and inventory 

management 

Update safety stock level 

after moving spare part 

GSP department 

Update ERP system after 

receival 

Receiving local warehouse 

PG: invoice to receiving 

local warehouse 

Providing local warehouse 

Common administration 

and overhead cost 

  

Premises (rent or 

depreciation) 

  

Maintenance   

Machines and equipment Wear of warehouse 

equipment needed to move 

spare parts 

Providing local warehouse, 

receiving local warehouse 

Operational personnel Finding spare part at local 

warehouse  

Providing local warehouse 

Picking and packaging of 

spare part 

Providing local warehouse 

Goods receival Receiving local warehouse 

Tied-up capital Faster consumption Providing local warehouse 

Obsolete stock Faster consumption Providing local warehouse 

Insurance Faster consumption Providing local warehouse 

Standard transports Shipment of spare part Providing local warehouse  

Express transports   

Information systems   
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Packaging for 

transportation and 

warehousing 

Packaging material for 

spare part 

Providing local warehouse 

Costs specific to the system 

in focus, e.g. working at 

overcapacity or other costs 

incurred by logistic 

decisions 

Customs when shipping Providing local warehouse 

Cost of lost sales 

(opportunity cost) 

Higher stock availability  Receiving local warehouse 

Loss of future sales (due to 

lost goodwill, lost 

customers) 

Higher stock availability  Receiving local warehouse 

6.3.2.2 Sourcing a spare part from a supplier to a local warehouse 

The first thing worth mentioning when analysing the interview results above is that the 

two interviewees did not seem to agree upon where the process starts. Spångvall (2019c) 

described the process as starting with the operative purchase department purchasing the 

spare part needed. Gross (2019c) on the other hand starts with a spare part already being 

in stock in the central warehouse. Since Spångvall (2019c) describes cost inducing activities 

that are necessary to conduct before a spare part arrives at the central warehouse, these 

activities should be included in the analysis but will then only have one source. 

The first cost parameter listed in the total cost model in Table 6 above is order handling 

and forwarding. From the interview results above, two activities associated with this cost 

parameter can be found.  The first is the activity of creating a manual customer order 

mentioned by Gross (2019c), this activity is however not done if the demand is triggered by 

the inventory level falling below the required safety stock level. The second activity is the 

preparation of shipping documents done by the Export department. 

When it comes to purchasing and inventory management, the first activity that falls under 

this cost parameter is the ordering of spare parts done by the Operative Purchasing 

department mentioned by Spångvall (2019c). The second activity is the invoicing to the 

local warehouse carried out by the Export department mentioned by Gross (2019c) and the 

third activity is to update the ERP system after receiving the goods, which is done by the 

receiving local warehouse. 

Like for the process of redistributing a spare part from one local warehouse to another, no 

activities fall under the cost parameters of common administration and overhead cost, 

premises and maintenance. As for the cost parameter ‘machines and equipment’, the same 

argument can be used for this process as for the redistribution of a spare part. Equipment 

used when moving spare parts will be worn and therefore cause an equipment cost.  

When spare parts arrive from the supplier to the production warehouse at Mycronic, a 

series of activities falling under the cost parameter of operational personnel. The first is the 
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actual receival of the spare parts at the production warehouse. For spare parts that 

requires assembly, that also constitutes a cost driving activity. Other activities are picking 

up the picking list and labels, moving spare parts between the production and spare part 

warehouse and lastly picking and packing of spare parts when it is time for distribution. 

These activities are all executed in the warehouse of the Mycronic HQ before they are 

shipped to the receiving local warehouse. When the goods arrive at the local warehouse, the 

last activity that falls under the operational personnel is executed, the receival of the spare 

parts at the local warehouse.  

When it comes to the three capital costs, Tied-up capital, obsolete stock and insurance costs, 

Tied-up capital and insurance costs should increase as a result of increased inventory. 

Obsolete stock on the other hand should not be affected if the spare part is bought as a 

cause of demand of that spare part.  

For the cost category transportation costs, the cost of the transportation from the central 

warehouse to the local warehouse is included as a standard transportation. Any express 

transportation is not possible to derive from the interview result and will therefore be 

assumed not to be relevant. 

Packaging for transportation is assumed to be used during the shipping of spare parts 

between the central and local warehouse which falls under the cost parameter of packaging 

for transportation and warehousing.  

A cost specific to this system is the actual price of the spare part since it does not fall under 

any other cost parameter.  

Finally, the cost parameters cost of lost sales and cost of future sales can be motivated in a 

similar fashion as for the process of redistributing a spare part. When the inventory 

increases, the risk for lost shortage costs should go down and therefore also the costs. 

The activities mentioned in this chapter are summarized in Table 8 below. 

Table 8: Identified costs associated with the sourcing of a spare part to a local warehouse. 

Cost Parameter  Activity  Actor 

Order handling and 

forwarding 

CO: manual customer order 

for a new spare part 

Local warehouse 

 

Prepare shipping 

documents 

Export department 

Purchasing and inventory 

management 

Order spare part from 

supplier 

Operative Purchasing 

department 

Invoice to local warehouse 

 

Export department 

 

Update ERP system after Local warehouse 
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receival 

Common administration 

and overhead cost 

  

Premises (rent or 

depreciation) 

  

Maintenance   

Machines and equipment Wear of warehouse 

equipment needed to move 

spare parts 

Central warehouse 

Operational personnel Goods receival at 

Production Warehouse 

Warehouse department 

Some spare parts: Assembly 

of components into whole 

spare part 

Production department 

 

Picking up picking list and 

labels 

 

Warehouse department 

 

Moving spare part to Spare 

Parts Warehouse 

Warehouse department 

Picking and packaging of 

spare part 

Warehouse department 

Goods receival Local warehouse 

Tied-up capital Increased inventory Local warehouse 

Obsolete stock   

Insurance Increased inventory Local warehouse 

Standard transports Shipment of spare part with 

weekly DO 

Local warehouse 

Express transports   

Information systems   

Packaging for 

transportation and 

warehousing 

Packaging material for 

spare part 

Central warehouse 

Costs specific to the system Price of spare part Central warehouse 
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in focus, e.g. working at 

overcapacity or other costs 

incurred by logistic 

decisions 

Cost of lost sales 

(opportunity cost) 

Higher stock availability Local warehouse 

Loss of future sales (due to 

lost goodwill, lost 

customers) 

Higher stock availability  Local warehouse 

6.3.3 RQ7: Process Mapping 

This chapter includes the interview results related to mapping the different processes of 

focus in RQ7.1, distributing a spare part from a local warehouse to the central warehouse, 

and RQ7.3, sourcing a spare part from a supplier to the central warehouse.  

6.3.3.1 Distributing a spare part from a local warehouse to the central warehouse 

According to Gross (2019c), the process for distributing a spare part from a local warehouse 

to the central warehouse starts with communication from the GSP department to the local 

warehouse via email, by which the local warehouse is told that a spare part should be 

distributed back to the central warehouse. The local warehouse then files a special case 

issue in the company’s internal case handling system before shipping the part to the central 

warehouse. When the part arrives at the central warehouse, it is received and sent to the 

Claims department. Claims then performs an inspection to make sure that the spare part is 

not damaged in any way. If the spare part is approved, a credit issue will be sent to the 

local warehouse from the Claims department and the spare part will be flagged as arrived 

in the ERP system and then put in stock. This process would be the same for both AS and 

PG spare parts. It would also involve the same activities and actors regardless of which 

local warehouse is involved. However, for countries outside of EU there are import and 

export rules to consider that vary between countries (Gross, 2019c). 

Spångvall (2019c) explains that the process starts with a return request being sent from a 

local warehouse to the central warehouse through the internal case handling system. 

Depending on if the spare part is an AS or PG spare part, the request is handled by either 

the Claims department or the GSP department respectively. If the request is approved, the 

spare part is shipped from the local warehouse to the central warehouse where it is first 

received by the Warehouse personnel before being delivered to the Claims department. 

Claims personnel then examines the spare part for any defects. Sometimes, if Claims are 

unsure if the quality of the returned spare part is sufficient or not, the spare part has to be 

tested further. In that case, the test is carried out by another department, oftentimes by the 

Spare Parts Analysis and Repair (hereinafter referred to as SPAR) department. This test 

might take a long time to carry out because the SPAR department is lacking manpower or 

is lacking the necessary knowledge. Therefore, some spare parts can be caught in between 

arrival to the central warehouse and being accessible in stock (Spångvall, 2019c).  
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When asked if these controls upon arrival would be necessary even if the spare part was not 

used beforehand, Spångvall (2019c) answers that there still might be reasons to examine it, 

for example because of the spare part’s shelf life. Batteries, as one example, might be 

discharged if they have been lying around for too long. There is no easy way to know how 

long a spare part has been in stock. There have been problems in the past when used spare 

parts were returned and were in such unacceptable condition that they should have been 

scrapped, which is why the controls upon arrival are necessary (Spångvall, 2019c). 

Spångvall (2019c) adds that there are some exceptions to the process described above. 

When a big pull-back is conducted, GSP and Claims are involved before the local warehouse 

sends return request. The return request therefore does not need to be examined. 

Lastly, Spångvall (2019c) says that the activities involved would be the same for both PG 

and AS spare parts, except for who handles the return request as mentioned above. It 

would also be the same regardless of which local warehouse is involved in the distribution, 

as long as the spare part distributed is not a used spare part.  

6.3.3.2 Sourcing a spare part from a supplier to the central warehouse 

When explaining the process for sourcing a spare part from a supplier to the central 

warehouse, Gross (2019c) starts by pointing out that some spare parts are ordered and 

some are manufactured. There are therefore two ways of sourcing a spare part, depending 

on if it needs manufacturing or not. The simplest way, being the process for a spare part 

that does not require manufacturing, starts with a purchase proposal from the company’s 

ERP system being triggered by either a customer order or a distribution order. The 

purchase proposal is thereafter inspected by an operational purchaser who, if the proposal 

is approved, places an order to the supplier. When the spare part arrives, it is received by 

Warehouse personnel and put into stock (Gross, 2019c). 

Gross (2019c) continues to explain that for manufactured spare parts, a manufacturing 

proposal is instead triggered by either a customer order or distribution order. The proposal 

is reviewed by the Production team and, if accepted, the proposal is turned into a firm 

manufacturing order after which the part is built. Gross (2019c) says that the 

manufacturing order, or the proposal of it, is what triggers the demand of the subparts 

needed to manufacture the spare part in question. The above processes are the same both 

for PG and AS spare parts (Gross, 2019c). 

When Spångvall (2019) was asked to describe the process for sourcing a spare part from a 

supplier to the central warehouse, she pointed out that the process would be, apart from the 

last step, exactly the same as the process for sourcing a spare part from a supplier to a local 

warehouse described in Chapter 6.3.1.2, Sourcing a spare part from a supplier to a local 

warehouse. To repeat, the process was described as follows. First, an order is placed to the 

supplier by an operational purchaser. It is then sent to the Production Warehouse at the 

Mycronic HQ, followed by a picking list. The spare parts are then moved from the 

Production Warehouse to the Spare Part Warehouse, also located at the Mycronic HQ. The 

last step of shipping the spare part to the local warehouses is not included in this process.  



98 

 

6.3.4 RQ7: Cost Identification 

In Chapter 6.3.3, RQ7: Process Mapping, the processes for redistributing a spare part from 

a local warehouse to the central warehouse and sourcing a spare part from a supplier to the 

central warehouse were mapped. In this chapter, the activities and actors identified 

through the answers given by the interviewees will be summarised in the chapters below. 

The total cost model in the theoretical framework, which can also be found in Table 9 below, 

will be used to help identify and categorise the different activities in terms of cost 

categories and cost parameters.  

Table 9: Total cost model from the theoretical framework. 

COST CATEGORY COST PARAMETER 

Administrative Costs Order handling and forwarding 

Purchasing and inventory management 

Common administration and overhead cost 

Operational Costs Premises (rent or depreciation) 

Maintenance 

Machines and equipment 

Operational personnel 

Capital Costs Tied-up capital 

Obsolete stock 

Insurance 

Transportation Costs Standard transports 

Express transports 

Communication & IT Cost Information systems 

Packaging Costs Packaging for transportation and warehousing 

Other Logistics Costs Costs specific to the system in focus, e.g. working at 

overcapacity or other costs incurred by logistic decisions 

Shortage Costs Cost of lost sales (opportunity cost) 

Loss of future sales (due to lost goodwill, lost customers) 

6.3.4.1 Distributing a spare part from a local warehouse to the central warehouse 

In this chapter, the cost categories and cost parameters from the total cost model from the 

theoretical framework are compared with the activities identified in the process of 

distributing a spare part from a local warehouse to the central warehouse. 
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Under administrative costs, there are cost parameters such as order handling and 

forwarding, purchasing and inventory management, and common administration and 

overhead costs. Under the cost parameter of order handling and forwarding, the first 

activity identified is that of communication with the local warehouse; Gross (2019c) 

suggests that the GSP department informs the local warehouse via email about the decision 

to redistribute a spare part, whereas Spångvall (2019c) claims that the process starts with 

a return request being sent from the local warehouse to the central warehouse. However, 

what Spångvall (2019c) does not take into account is the fact that the decision to 

redistribute would be taken centrally, since the decision model would be implemented at 

the Mycronic HQ, which means that the return request would be preceded by a decision 

being communicated from the central warehouse to the local warehouse. Another order 

handling related activity is what Gross (2019c) describes as filing a special case issue at the 

local warehouse before shipping the spare part subject to redistribution. The next cost 

parameter under the cost category of administrative costs is purchasing and inventory 

management. Gross (2019c) mentions that the Claims department at the Mycronic HQ will 

issue credit to the local warehouse after a spare part has arrived and been approved at the 

central warehouse. This activity also includes updating the ERP system with the new 

inventory status. As for the last cost parameter under administrative costs, namely 

common administration and overhead costs, no related activities were identified. 

The next cost category is operational costs, which includes the cost parameters of premises 

(rent and depreciation), maintenance, machines and equipment, and operational personnel. 

No activities related to the first two cost parameters, premises and maintenance, were 

found. As for the two remaining cost parameters, the cost parameter of operational 

personnel is relevant to consider first. Involved in the processes described by Gross (2019c) 

and Spångvall (2019c) are the activities of picking and packaging the spare parts, which are 

to be redistributed, at the local warehouse. The spare parts then have to be received at the 

central warehouse, after which they need to be inspected, according to Spångvall (2019c), 

by the Claims department. In some cases, also according to Spångvall (2019c), further 

inspection – so called quality control – is required by the SPAR department. These 

activities, and the costs thereof, are tied to the operational personnel performing the 

activities. As for machines and equipment, activities which include the use of machines to 

pick and receive spare parts bring about a cost in terms of various warehouse equipment 

becoming worn. 

The capital cost of tied up capital, obsolete stock and insurance are not connected to any 

specific activities but are strongly connected to inventory changes. When inventory is 

shipped from a local warehouse to the central warehouse, all capital costs are lowered in 

the local warehouse. The central warehouse should get increased capital costs. However, 

since the prerequisite for the shipment is that the spare part is moved from a location 

where it is not needed to a location where it is, the avoided capital cost of keeping the spare 

part where it is not needed should exceed the cost of keeping it where it is needed. The net 

capital costs should therefore be reduced because the spare part is sold earlier. 

The cost category of transportation costs includes the cost parameters of standard 

transports and express transports. It can be surmised that the shipment of spare parts 
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would be executed with standard transports, paid by the local warehouse, due to the fact 

that the redistribution of spare parts would likely not be urgent and would also aim to 

reduce costs – why express transports would be counterintuitive.  

As for the next cost category, communication and IT costs, no relevant activities could be 

found. Costs for information systems were disregarded, seeing as the redistribution of spare 

parts was judged not to increase the demand for new information systems or changes in the 

current ones.  

The cost category of packaging costs consists of the sole cost parameter of packaging for 

transportation and warehousing. The activity of shipping spare parts from a local 

warehouse to the central warehouse entails using packaging material at the expense of the 

local warehouse.  

Under other logistics cost, various costs specific to the system in question are included as a 

cost parameter. An activity or cost that fits into this category is the cost for customs, 

especially when redistributing from a local warehouse outside of the EU to the central 

warehouse inside the EU.  

The last cost category is shortage costs, which includes the cost parameters of cost of lost 

sales and loss of future sales. In the case of redistribution of spare parts from a local 

warehouse to the central warehouse, these cost parameters are affected in a positive 

manner; redistributing spare parts from a place where they are not needed to another place 

where there is an explicit demand will likely result in higher total stock availability. 

The activities and actors identified above are summarised in Table 10 below. 

Table 10: Identified activities and actors associated with redistributing a spare part from a local warehouse to 

the central warehouse. 

Cost Parameter  Activity  Actor 

Order handling and 

forwarding 

Communication to local 

warehouse 

GSP department 

File special case issue Local warehouse 

Purchasing and inventory 

management 

Issue credit to local 

warehouse and update ERP 

system 

 

Claims department 

 

Common administration 

and overhead cost 

  

Premises (rent or 

depreciation) 

  

Maintenance   
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Machines and equipment Wear of warehouse 

equipment needed to move 

spare parts 

Local warehouse, central 

warehouse 

Operational personnel Picking and packaging of 

spare part 

Local warehouse 

Goods receival Central warehouse 

Inspection of spare part Claims department 

Quality control SPAR department 

Tied-up capital Reduced inventory Local warehouse 

Obsolete stock Reduced inventory Local warehouse 

Insurance Reduced inventory Local warehouse 

Standard transports Shipment of spare part Local warehouse 

Express transports   

Information systems   

Packaging for 

transportation and 

warehousing 

Packaging material for 

spare part 

Local warehouse 

Costs specific to the system 

in focus, e.g. working at 

overcapacity or other costs 

incurred by logistic 

decisions 

Customs when shipping Local warehouse 

Cost of lost sales 

(opportunity cost) 

Higher stock availability Central warehouse 

Loss of future sales (due to 

lost goodwill, lost 

customers) 

Higher stock availability Central warehouse 

6.3.4.2 Sourcing a spare part from a supplier to the central warehouse 

In this chapter, the cost categories and cost parameters from the total cost model from the 

theoretical framework are compared with the activities identified in the process of sourcing 

a spare part from a supplier to the central warehouse. 

The first category, administrative costs, includes order handling and forwarding, 

purchasing and inventory management, and common administration and overhead cost. 

Gross (2019c) points out that the Operative Purchasing department has to initiate the 

sourcing process by placing an order for a spare part from the supplier, an activity which 
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falls under purchasing and inventory management. As for order handling and forwarding, 

as well as common administration and overhead costs, no activities were identified. 

The next cost category is operational costs, which includes the cost parameters of premises 

(rent and depreciation), maintenance, machines and equipment, and operational personnel. 

As was the case for redistribution of a spare part from a local warehouse to a central 

warehouse, the relevant cost parameters are those of machine and equipment and 

operational personnel. The first activity is the goods receival by the Warehouse department 

at the Production Warehouse, as identified by both Gross (2019c) and Spångvall (2019c). 

For some spare parts, Gross (2019c) suggests that the next step is the assembly of 

components into a whole spare part performed by the Production department. Regardless of 

the need for assembly or not, Spångvall (2019c) suggests that what follows is the 

Warehouse department picking up the picking list and labels and thereafter moves the 

spare part to the Spare Parts Warehouse. As for machines and equipment, activities which 

include the use of machines to pick and receive spare parts bring about a cost in terms of 

various warehouse equipment becoming worn. 

The cost category of capital costs includes the cost parameters of tied-up capital, obsolete 

stock and insurance. Tied-up capital and insurance costs can be said to increase due to 

increased inventory, whereas the cost for obsolete stock remains the same.  

As for transportation costs, which is the next category, neither standard transports nor 

express transports are counted as part of the process. This is due to the cost for transports, 

as arranged by the supplier, are regarded as being included in the purchase price of the 

spare part. 

The cost category of communication and IT costs, with its cost parameter of information 

systems, is deemed irrelevant to this scenario. The need for information systems should not 

change in any way by the sourcing of a spare part. 

Packaging costs are also not deemed to be of relevance, since costs for packaging for 

transportation and warehousing of a newly sourced spare part are also regarded as being 

part of the purchase price. 

Under other logistics costs, which includes the broadly defined cost parameter of costs 

specific to the system in question, the price of the spare part – i.e., the purchase price – is 

included. This price also includes the cost for transports and packaging material related to 

the sourcing of the spare part. 

The last cost category is shortage costs, which includes the cost parameters of cost of lost 

sales and loss of future sales. Same as with the case of redistribution of spare parts from a 

local warehouse to the central warehouse, these cost parameters are regarded as being 

positively affected by the sourcing of a spare part from a supplier to the central warehouse. 

Higher stock availability results in a lower cost of loss sales and loss of future sales. 

The activities and actors identified above are summarised in Table 11 below. 



103 

 

Table 11: Identified activities and actors associated with sourcing a spare part from a supplier to a local 

warehouse. 

Cost Parameter  Activity  Actor 

Order handling and 

forwarding 

  

Purchasing and inventory 

management 

Order spare part from 

supplier 

Operative Purchasing 

department 

Common administration 

and overhead cost 

  

Premises (rent or 

depreciation) 

  

Maintenance   

Machines and equipment Wear of warehouse 

equipment needed to move 

spare parts 

Central warehouse 

Operational personnel Goods receival at 

Production Warehouse 

Warehouse department 

Some spare parts: Assembly 

of components into whole 

spare part 

Production department 

 

Picking up picking list and 

labels 

Warehouse department 

 

Moving spare part to Spare 

Parts Warehouse 

Warehouse department 

Tied-up capital Increased inventory Central warehouse 

Obsolete stock   

Insurance Increased inventory Central warehouse 

Standard transports   

Express transports   

Information systems   

Packaging for 

transportation and 

warehousing 
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Costs specific to the system 

in focus, e.g. working at 

overcapacity or other costs 

incurred by logistic 

decisions 

Purchase price of spare part Central warehouse 

Cost of lost sales 

(opportunity cost) 

Higher stock availability Central warehouse 

Loss of future sales (due to 

lost goodwill, lost 

customers) 

Higher stock availability Central warehouse 

6.3.5 Cost Estimation 

The tables of cost parameters, activities and actors identified in Chapter 6.3.2, RQ5: Cost 

Identification, and Chapter 6.3.4, RQ7: Cost Identification, were summarised in Table 12 

below and used in interviews with business controllers at Mycronic, in order to identify 

methods for calculating the costs associated with the different cost categories.  

Table 12: A summary of all activities and actors identified in interviews with Gross (2019c) and Spångvall 

(2019c). 

Cost Parameter  Activity  Actor 

Order handling and 

forwarding 

Communication with local 

warehouse 

GSP department 

File special case issue Local warehouse 

Communication between 

local warehouses 

Providing local warehouse, 

receiving local warehouse 

Order placement Receiving local warehouse 

AS: digital transferral of 

spare part to HQ from 

providing local warehouse 

GSP department 

AS: credit from HQ to 

providing local warehouse 

Claims department OR 

Service department 

AS: digital transferral of 

spare part to receiving local 

warehouse from HQ 

GSP department 

CO: manual customer order 

for a new spare part 

Local warehouse 

 

Prepare shipping Export department 
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documents 

Purchasing and inventory 

management 

Issue credit to local 

warehouse and update ERP 

system 

  

Claims department 

  

Update safety stock level 

after moving spare part 

GSP department 

Update ERP system after 

receival 

Receiving local warehouse 

PG: invoice to receiving 

local warehouse 

Providing local warehouse 

Order spare part from 

supplier 

Operative Purchasing 

department 

Invoice to local warehouse Export department 

Update ERP system after 

receival 

Local warehouse 

Common administration 

and overhead cost  

    

Premises (rent or      

Maintenance)     

Machines and equipment Wear of warehouse 

equipment needed to move 

spare parts 

Local warehouse, central 

warehouse, providing local 

warehouse, receiving local 

warehouse 

Operational personnel  Finding spare part at local 

warehouse 

Local warehouse 

Picking and packaging of 

spare part 

Local warehouse, central 

warehouse 

Goods receival Central warehouse, local 

warehouse 

Some spare parts: Assembly 

of components into whole 

spare part 

Production department 

Picking up picking list and Warehouse department 
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labels 

Moving spare part to Spare 

Parts Warehouse 

Warehouse department 

Inspection of spare part Claims department 

Quality control SPAR department 

Tied-up capital Reduced inventory Local warehouse 

Increased inventory Central warehouse 

Obsolete stock  Reduced inventory Local warehouse 

Insurance Reduced inventory Local warehouse 

Increased inventory Central warehouse 

Standard transports Shipment of spare part 

Shipping cost for weekly 

shipment 

Local warehouse 

Local warehouse  

Express transports      

Information systems      

Packaging for 

transportation and 

warehousing 

Packaging material for 

spare part 

Local warehouse 

Costs specific to the system 

in focus, e.g. working at 

overcapacity or other costs 

incurred by logistic 

decisions  

Customs when shipping Local warehouse 

Purchase price of spare part Central warehouse 

Cost of lost sales 

(opportunity cost) 

Higher stock availability Central warehouse 

Loss of future sales (due to 

lost goodwill, lost 

customers) 

Higher stock availability  Central warehouse 

Carlwaller (2019) suggests that calculating costs for all the identified activities would be a 

very extensive task, but also mentions that it depends on the level of detail. Costs are 

currently broken down into seven dimensions in the ERP system: account, cost centre, 

product/project, customer, country, order number, reference to accounting rule. Examples of 

an account would be freight costs or salary costs. Cost centre corresponds to a specific 

department at Mycronic. These two dimensions are mandatory – the other dimensions are 
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filled in depending on the account in question. In the GA system, under the Extended 

General Ledger tab, there are additional dimensions (Carlwaller, 2019). 

Carlwaller (2019) suggests that the first cost category, administrative costs, and its cost 

parameters basically consists of salary costs. The same is true for many of the activities 

identified in 6.3.2, Cost Identification, and 6.3.4, Cost Identification, and especially for 

operational costs. When asked whether the costs can be divided into specific projects, 

Carlwaller (2019) answers that it might be possible in some cases but that costs oftentimes 

are bunched together on a department level – not divided into specific tasks. Instead, it is 

necessary to look at the relevant department and determine what their different costs 

consist of. Salary costs are mostly divided into separate projects in the ERP system when it 

comes to R&D projects or other large projects (Carlwaller, 2019).  

When given the scenario of calculating the costs for communication between the Export 

department and a local warehouse by approximating the time consumed and multiply by 

the salary cost, Carlwaller (2019) suggests that it is a way of approximating the costs of 

that activity; if it is the case that e.g. 10% of the work day for Export department personnel 

is consumed by communication with local warehouses, it follows that 10% of the salary and 

other department costs is the cost of that activity.  

Carlwaller (2019) also mentions the importance of deciding what time period to use as 

reference when looking at personnel costs; depending on the time span (e.g. rolling 12 

months) there might or might not be a significant number of external consultants whose 

costs are taken into account, thus skewing the average cost.  

As for machines and equipment, it is, according to Carlwaller (2019), possible to look at 

current assets and depreciation. This is possible to access at a cost centre level, e.g. fixed 

assets. It is possible to see the depreciation costs for a specific cost centre. Carlwaller (2019) 

mentions that it is not obvious whether bookkeeping is done in the same way at e.g. 

Mycronic Japan; it might be the case that for example the number of cost centres differs.  

When asked whether the way different costs are bookkept or structured differs between 

countries or business areas (PG, AS), Carlwaller (2019) replies that he is not fully aware of 

what differences there are but that the relatively small size of most local warehouses 

should mean it would not be hard to find out. The costs are bookkept at a local level, but 

can be accessed from the Mycronic HQ since the ERP system is the same – except for some 

newly acquired subsidiaries (Carlwaller, 2019). 

Carlwaller (2019) mentions that rent and similar costs are internally allocated between 

departments. 

When it comes to capital costs, Carlwaller (2019) states that tied-up capital, obsolete stock 

and insurance costs can be calculated, but that the amount of tied-up capital and a discount 

rate first have to be determined. There is no continuous follow-up when it comes to tied-up 

capital, but a standard discount rate should be available somewhere. Scrapped material is 

currently being bookkept, but there has to be a decision made regarding what to consider; 

inventory differences or just pure scrapping. There is detailed information about this if you 

know what to look for. Insurance costs are also being bookkept, for various things such as 
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transports, assets, inventory, external warehouses, and so on. To determine to what extent 

these costs consist of warehouse related insurance costs further investigation is necessary 

(Carlwaller, 2019). 

Carlwaller (2019) states that transport costs are bookkept as a lump cost, which means that 

detailed information is unavailable in the ERP system. A separate cargo system where 

freight costs are registered would be required, but there is no such system available at 

Mycronic today. The only form of detailed information available consists of separate freight 

invoices, which can be accessed one at a time. The account for transport costs is divided into 

inbound and outbound freights, but it would be misleading to use a mean value for e.g. an 

inbound freight, since the account includes both domestic and international inbound 

transports. The ERP system contains no information about the origin or destination of 

freights, why separate freight invoices are necessary to investigate instead (Carlwaller, 

2019). 

As for customs costs, Carlwaller (2019) mentions that such costs are part of the freight 

contracts and need to be investigated separately by looking at contracts or invoices. 

Packaging costs are also, according to Carlwaller (2019), registered as a lump cost, in a 

separate account. The transactions to and from that account are tracked at an invoice level, 

not per freight. The transactions can thus not be tracked to specific transports. The 

packaging costs can be divided into different local warehouses, but it is not possible to 

determine to what extent the cost for a specific warehouse is derived from inbound and 

outbound transports respectively (Carlwaller, 2019). 

Regarding the purchase price for spare parts, Carlwaller (2019) mentions that the 

inventory value for spare parts also includes a markup for expenditures related to the 

purchase. There are two different kinds of markup: one is for purchased items, and the 

second kind is for manufacturing costs. These differ depending on the business area, but 

are supposed to cover costs for the Operative Purchasing department, the Warehouse 

department and the Production department. The markups are created by distributing costs 

at an article level, based on a total cost for various expenditures. There are fixed markup 

rates which are revisited on a yearly basis. 

Shortage costs are not, according to Carlwaller (2019), tracked by Mycronic in an organised 

manner. This means that there is no established method for determining opportunity costs 

at Mycronic. In the case of an article not being delivered in time, Carlwaller (2019) claims 

that the most likely scenario is that the customer will accept a late delivery. There will 

likely be a discount on the price in such cases, but there are no structures in place for 

regular follow-ups. When it comes to penalty costs for e.g. late deliveries, these vary on a 

contract basis. Quality problems sometimes also result in lower incomes due to renegotiated 

contracts. As for goodwill, which is related to loss of future sales, it is not something which 

is registered in any way. (Carlwaller, 2019). 

6.3.6 Summary and Analysis of Cost Estimation 

Carlwaller (2019) mentions that costs are divided into seven dimensions in the ERP system: 

account, cost centre, product/project, customer, country, order number and reference to 
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accounting rule. It appears that only the two first dimensions – account and cost centre – 

are mandatory, whereas the usage of the other dimensions varies. 

The identified activities of the first cost category, namely administrative costs, belong to the 

cost parameters of order handling and forwarding, and purchasing and inventory 

management. Carlwaller (2019) claims that costs for activities pertaining to these cost 

parameters consist of salary costs, which can be calculated by multiplying the time 

consumed (in hours) for an activity by the hourly salary cost for the person performing that 

activity. Since costs oftentimes seem to be bunched together at a departmental level, and 

not at a project or activity level, the relevant personnel for each activity would first have to 

be questioned to determine time consumption per activity. Thereafter, an adequate time 

period would have to be determined in order to get an average hourly salary cost not too 

heavily skewed by e.g. the amount of temporary external consultants.  

As for the second cost category, operational costs, the cost parameters for which activities 

have been identified are machines and equipment and operational personnel. Costs for 

activities categorised under operational personnel can, according to Carlwaller (2019), be 

treated the same as administrative costs. The cost for machines and equipment, however, 

can be determined by evaluating current assets and depreciation, data for which according 

to Carlwaller (2019) is available at a cost centre level.  

The next category is that of capital costs. The cost parameters of tied-up capital, obsolete 

stock and insurance are all relevant for the redistribution or sourcing of spare parts. 

Judging by what Carlwaller (2019) says, the cost for these cost parameters, incurred by 

increased or decreased inventory, is possible to calculate. The question that remains is how 

to determine the amount of tied-up capital and the discount rate to use. A standard 

discount rate seems to be available. The amount of scrapped material is also being 

bookkept, what remains is to decide how much of this is to be considered obsolete stock. 

Insurance costs are also available, but it would seem to require further investigation 

regarding how much of these costs can be derived from warehouses and inventory. 

Transport costs, where the cost parameter identified as relevant is that of standard 

transports, are according to Carlwaller (2019) bookkept as a lump cost. This means that 

detailed information is unavailable in the ERP system, and must instead be accessed 

through separate freight invoices. A possible method for calculating transport costs related 

to redistributing or sourcing spare parts is therefore to select freight invoices which seem 

representative of the scenario at hand, e.g. a pull-back from a local warehouse to the central 

warehouse, and use those to create some kind of flat rate which can be used as a guideline. 

Carlwaller (2019) suggests that packaging costs are also registered as a lump cost. It also 

does not seem possible to track a certain invoice to the packaging cost account to a specific 

transport, which also makes it hard to determine the packaging cost for specific spare 

parts. It seems to be possible to determine the packaging costs for certain warehouses, but 

at the same time Carlwaller (2019) claims that there is no way to distinguish between the 

packaging costs for inbound and outbound transports. 

As for the cost category of other logistics costs, it consists of cost specific to the system in 

focus. The identified costs for this study are customs costs as well as the purchase price of 
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spare parts. Customs costs can, according to Carlwaller (2019), be determined in way 

similar to that of transport costs: by looking at contracts or invoices deemed to be 

representative and determining some kind of flat rate based on those. The purchase price is 

a bit more complicated; the inventory values of spare parts include a markup value for 

related expenditures, which needs to be discounted in order to determine the purchase 

price. It might be the case that the markup value for a spare part includes the costs for 

other activities identified under e.g. administrative costs and operational costs. If this is the 

case, those activities can be excluded from a cost evaluation process and replaced by taking 

the markup value into account instead. This, however, requires further investigation into 

the composition of said markup values. 

The last cost category – shortage costs – seems, judging by Carlwaller’s (2019) answers, to 

be difficult to estimate correctly. This goes for both the cost of lost sales and the cost of loss 

of future sales. It does not seem to be something which is being actively monitored at 

Mycronic, but instead somewhat handled through price discounts. Penalty costs, which vary 

on a contract basis, are somewhat related to the cost of lost sales. Whether or not the 

causality between quality problems, including stock availability problems, and penalty 

costs can be established is something which would require further investigation. 
 

As for differences between different local warehouses, it seems like bookkeeping data might 

have to be treated in a diversified manner depending on the local warehouse in question, 

since there, according to Carlwaller (2019) might be cases where the bookkeeping is done 

differently. It is not obvious what these differences consist of, but since Carlwaller (2019) 

also claims that costs bookkept at a local level can be accessed from the Mycronic HQ – 

where the same ERP system is being used in most cases – it would likely be possible to 

determine any important differences in bookkeeping practices at any given time. 

6.3.7 Conclusions for RQ5 and RQ7 

The following chapters contain the conclusions for RQ5 and RQ7, based on the summary 

and analysis above. 

6.3.7.1 RQ5: How should Mycronic evaluate if a spare part is worth redistributing? 

In Chapter 4.4.2.5, RQ5: How should Mycronic evaluate if a spare part is worth 

redistributing?, it was made clear that the costs for redistributing a spare part from a local 

warehouse to another local warehouse needed to be compared with the alternative, namely 

the costs for sourcing a new spare part from a supplier to the local warehouse instead. To 

measure and compare these costs, a total cost model based on theory was used. This total 

cost model included different cost categories, each with their respective cost parameters, 

and was used as a framework to analyse the processes for redistribution and sourcing, as 

described by Mycronic personnel from relevant departments. After identifying activities 

pertaining to the different cost parameters, and thus answering RQ5.1 and RQ5.3, an 

interview with a Mycronic business controller was used to get a sense of how the costs 

related to these activities would be estimated in practice. This aimed to answer RQ5.2 and 

RQ5.4. 

From the analysis that followed, it seems to be the case that most of the costs can be 

calculated or at least approximated in one way or another, but that the amount of work 
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involved in such a calculation varies from case to case. For salary costs, interviews to 

determine time consumption as well as quantitative analysis of average salaries are 

required. Costs related to machines and equipment can be determined by evaluating 

current assets and depreciation. For capital costs, a standard discount rate needs to be 

identified, followed by the need to determine what is considered obsolete stock and the 

extent to which insurance costs can be derived from warehouses and inventory. Transport 

costs as well as customs costs need to be approximated in some way, perhaps using a flat 

rate based on some representative cases, by looking at individual freight invoices or 

contracts. As for packaging costs, it does not seem to be possible to determine a flat rate 

based on a few representative invoices. The account for packaging cost needs to be further 

examined in order to determine if appropriate approximations can be made. When it comes 

to purchase price, it is important to remember that it includes a markup value, which 

means the inventory value does not equal the original purchase price. The character of this 

markup value needs to be further investigated, in order to also determine if it indeed 

already covers any of the aforementioned costs and thus can be used as a substitute or not. 

For the last cost category – shortage costs – there is no established method of calculation at 

Mycronic. It would perhaps be possible to connect penalty costs that occur from violating 

contract agreements with shortage costs based on low stock availability, but this could also 

be too time-consuming to be worth the effort. As for differences between different local 

warehouses, diverse bookkeeping practices seem to be the only potential issue. Most 

bookkeeping data should be available from the Mycronic HQ, regardless of the business 

area (PG or AS) or the local warehouse (e.g. Mycronic Japan or Mycronic USA) in question. 

6.3.7.2 RQ7: How should Mycronic evaluate if a spare part is worth returning to 

the central warehouse? 

In Chapter 4.4.2.7, RQ7: How should Mycronic evaluate if a spare part or subpart is worth 

returning to the central warehouse?, it is decided that the costs for returning a spare part to 

the central warehouse are to be compared with the costs for sourcing a new spare part from 

a supplier to the central warehouse. To answer this research question, the same steps as 

explained in Chapter 6.3.7.1, RQ7: How should Mycronic evaluate if a spare part is worth 

returning to the central warehouse?, had to be performed: use the total cost model from the 

theoretical framework when analysing processes as described in interviews with relevant 

Mycronic personnel, and thereafter identifying activities and how to calculate the related 

costs with the help of a Mycronic business controller. 

The conclusion regarding the possibility to estimate costs pertaining to the various cost 

categories is the same for both RQ5 and RQ7, and can be found in Chapter 6.3.7.1, RQ7: 

How should Mycronic evaluate if a spare part is worth returning to the central warehouse?, 

above. The difference between RQ5 and RQ7 is mainly that the identified activities for the 

different scenarios are not the same. 
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7 CONCLUSION AND DISCUSSION 

In this chapter, the final version of the decision model will first be presented, based on the 

conclusions drawn for each research question in Chapter 6, Result. This aims to fulfil the 

first part of the purpose of the study, which was to present an inventory management 

decision model for managing misplaced spare parts. Moreover, instructions for each 

of the decision nodes in the final version of the decision model will be presented, thus 

answering the research questions developed in Chapter 4.4.2, Adapting the Decision Model 

to Mycronic. This is also in accordance with the purpose of the study, since the decision 

model had to be adapted with instructions to fit the Mycronic logistics 

organisation.  

This chapter also contains a general discussion about various important aspects of the 

study, such as the decision model, delimitations in the study and the differences between 

the two business areas. This is followed by a method evaluation, with reflections regarding 

flaws in the chosen methodology, as well as an out of scope discussion. 

7.1 DECISION MODEL AND INSTRUCTIONS 
A decision model was developed, based on the theoretical framework, in Chapter 4.4.1, 

Developing the Inventory Management Decision Model. In Chapter 4.2.2, Other 

Delimitations, it is made clear that only non-critical spare parts will be relevant subjects for 

the decision model. Non-critical spare parts are those classified as A-IV, A-V, B-II, B-III, B-

IV, B-V, as well as any spare parts belonging to the C and D classes. This decision model 

was then to be adapted with instructions to fit the Mycronic logistics organization. By 

following the conclusions for each research question in Chapter 6, Result, instructions have 

been formed that will be presented in Chapters 7.1.1-7.1.5 below. However, one 

modification of the decision model has been made since the development in Chapter 4.4.1, 

Developing the Inventory Management Decision Model. The conclusion in Chapter 6.2.3.1, 

RQ6: How should Mycronic evaluate if a spare part can be cannibalised locally?, was that 

local cannibalisation is not a good option for Mycronic. This end node and the related 

decision nodes ‘Subparts needed locally?’ and ‘Local cannibalisation possible?’ have 

therefore been removed from the model. The ‘No’ side of the decision node ‘Needed 

anywhere?’ therefore instead leads directly to the decision node ‘Subparts needed 

anywhere?’. The modified decision model can be seen in Figure 30 below. 
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Figure 30: The final decision model after removal of the end node 'Cannibalise locally'. 

7.1.1 Instructions for Decision Node: Needed locally? 

To decide the outcome of this decision node, a threshold for what is to be considered high 

and low demand at the local warehouse first of all needs to be created. After this has been 

done, one of the two following processes can be followed: 

If the spare part has high demand: 

1. Access the company’s GA system and check the current stock of the spare part in the 

local warehouse. 

2. Access the company’s GA system and check the past year’s demand for the spare 

part in the local warehouse. 

3. Compare the current stock with the past year’s demand of the spare part in the local 

warehouse. 

If the current stock is lower than the past year’s demand, the answer to this decision node 

shall be ‘Yes’. If ‘Yes’, letting the spare part remain in stock is recommended. If the opposite 

is true, namely that the current stock exceeds the past year’s demand, the answer to this 

decision node shall instead be ‘No’. If ‘No’: evaluate the next decision node, ‘Needed 

anywhere?’. 

If the spare part has low demand: 

1. Access the company’s GA system and check the current stock of the spare part in the 

local warehouse. 
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2. Access the company’s GA system and check the average of the past 2 years’ demand 

for the spare part in the local warehouse. 

3. Compare the current stock with the average of the past 2 years’ demand of the spare 

part in the local warehouse. 

If the current stock is lower than the average of the past 2 years’ demand, the answer to 

this decision node shall be ‘Yes’. If ‘Yes’, letting the spare part remain in stock is 

recommended. If the opposite is true, namely that the current stock exceeds the average of 

the past 2 years’ demand, the answer to this decision node shall instead be ‘No’. If ‘No’: 

evaluate the next decision node, ‘Needed anywhere?’. 

7.1.2 Instructions for Decision Node: Needed anywhere? 

To decide the outcome of this decision node, a threshold for what is to be considered high 

and low demand at the central warehouse first of all needs to be created. After this has 

been done, one of the two following processes can be followed: 

If the spare part has high demand: 

1. Access the company’s GA system and check the current stock of the spare part in the 

central warehouse. 

2. Access the company’s GA system and check the past year’s demand for the spare 

part in the central warehouse. 

3. Compare the current stock with the past year’s demand of the spare part in the 

central warehouse. 

If the current stock is lower than the past year’s demand, the answer to this decision node 

shall be ‘Yes’. If ‘Yes’: evaluate the next decision node, ‘Worth redistributing?’. If the 

opposite is true, namely that the current stock exceeds the past year’s demand, the answer 

to this decision node shall instead be ‘No’. If ‘No’: evaluate the next decision node, ‘Subparts 

needed anywhere?’. 

If the spare part has low demand: 

1. Access the company’s GA system and check the current stock of the spare part in the 

central warehouse. 

2. Access the company’s GA system and check the average of the past 2 years’ demand 

for the spare part in the central warehouse. 

3. Compare the current stock with the average of the past 2 years’ demand of the spare 

part in the central warehouse. 

If the current stock is lower than the average of the past 2 years’ demand, the answer to 

this decision node shall be ‘Yes’. If ‘Yes’: evaluate the next decision node, ‘Worth 

redistributing?’. If the opposite is true, namely that the current stock exceeds the average of 

the past 2 years’ demand, the answer to this decision node shall instead be ‘No’. If ‘No’: 

evaluate the next decision node, ‘Subparts needed anywhere?’. 
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7.1.3 Instructions for Decision Node: Subparts needed anywhere? 

To decide the outcome of this decision node, the subparts of the evaluated spare part first 

have to be identified. This is done through accessing the company’s PLM system, where any 

useful subparts to a specific spare part are listed. 

A threshold for what is to be considered high and low demand at the local warehouse also 

needs to be created. After this has been done, one of the two following processes can be 

followed, for each of the identified subparts: 

If the subpart has high demand: 

1. Access the company’s GA system and check the current stock of the subpart in the 

central warehouse. 

2. Access the company’s GA system and check the past year’s demand for the subpart 

in the central warehouse. 

3. Compare the current stock with the past year’s demand of the subpart in the central 

warehouse. 

If the current stock is lower than the past year’s demand, the answer to this decision node 

shall be ‘Yes’. If ‘Yes’: evaluate the next decision node, ‘Worth returning?’. If the opposite is 

true, namely that the current stock exceeds the past year’s demand, the answer to this 

decision node shall instead be ‘No’. If ‘No’, scrapping the evaluated subpart is 

recommended. 

If the subpart has low demand: 

1. Access the company’s GA system and check the current stock of the subpart in the 

central warehouse. 

2. Access the company’s GA system and check the average of the past 2 years’ demand 

for the subpart in the central warehouse. 

3. Compare the current stock with the average of the past 2 years’ demand of the 

subpart in the central warehouse. 

If the current stock is lower than the past year’s demand, the answer to this decision node 

shall be ‘Yes’. If ‘Yes’: evaluate the next decision node, ‘Worth returning?’. If the opposite is 

true, namely that the current stock exceeds the past year’s demand, the answer to this 

decision node shall instead be ‘No’. If ‘No’, scrapping the evaluated subpart is 

recommended. 

7.1.4 Instructions for Decision Node: Worth redistributing? 

To decide the outcome of this decision node, the following steps should be taken: 

1. Table 13 and Table 14 below represent the activities identified for lateral 

transshipment of a spare part and sourcing of a new spare part. For each of these 

tables: 

a. For each activity under the cost parameters order handling and forwarding, 

purchasing and inventory management, and operational personnel: 

i. Determine time consumption (hours) for the activity, e.g. through 

interviews with the relevant Mycronic personnel.  
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ii. Determine hourly salary cost for the Mycronic personnel involved in 

the activity. The hourly salary cost can be based on an average salary 

cost for the department in question. The time period should be 

carefully chosen to obtain a representative average value. 

iii. Multiply time consumption by hourly salary cost to get the estimated 

cost for the activity. 

b. For the cost parameter of machines and equipment: 

i. Evaluate the amount of current assets as well as depreciation. This 

data should be available at a cost centre level. 

c. For the cost parameters of tied-up capital, obsolete stock and insurance costs: 

i. Identify a standard discount rate to be used. Calculate the negative 

cost for tied-up capital by multiplying the reduced inventory value 

with the discount rate. 

ii. Determine the negative cost for obsolete stock by multiplying the 

reduced amount with the purchase price.  

iii. Determine to what extent the insurance costs consist of costs for 

warehouse and inventory. 

d. For the cost parameter of standard transports and for customs costs: 

i. Determine a flat rate which can be used, based on information from a 

few representative freight invoices or contracts. 

e. For the cost parameter of packaging for transports and warehousing: 

i. To determine this cost, further investigation is required. It does not 

currently seem to be possible to determine a flat rate considering the 

low amount of detail in the data available. 

f. For the purchase price of the spare part: 

i. The inventory value of a spare part consists of the purchase price and 

a markup value, to cover for other expenditures. To determine the 

composition of the markup value, further investigation is needed. The 

alternative is to simply identify the purchase price of the spare part 

and add that to the sum of costs. 

g. For the cost parameters of cost of loss sales and loss of future sales: 

i. To be able to take these cost parameters into account, further 

investigation is required in order to determine how higher stock 

availability correlates with reduced penalty costs. 

2. The costs for Table 13 and Table 14 should then be compared to each other to 

determine the result. 

If the cost for lateral transshipment, i.e. redistributing the spare part from a local 

warehouse to another local warehouse, is estimated to be lower than that of sourcing a new 

spare part from a supplier to a local warehouse, the answer to this decision node shall be 

‘Yes’. If ‘Yes’, a lateral transshipment of the evaluated spare part is recommended. If the 

opposite is true, namely that the estimation is that the cost for sourcing a new spare part 

from a supplier to a local warehouse is lower than that of a lateral transshipment, the 

answer to this decision node shall instead be ‘No’. If ‘No’: evaluate the next decision node, 

‘Worth returning?’. 
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Table 13: Identified costs associated with the lateral transshipment of a spare part. 

Cost Parameter  Activity  Actor 

Order handling and 

forwarding 

Contact with local 

warehouse 

GSP department 

Communication between 

local warehouses  

Providing local warehouse, 

receiving local warehouse 

Order placement  Receiving local warehouse 

AS: digital transferral of 

spare part to HQ from 

providing local warehouse 

GSP department 

AS: credit from HQ to 

providing local warehouse 

Claims department OR 

Service department 

AS: digital transferral of 

spare part to receiving local 

warehouse from HQ 

GSP department 

Purchasing and inventory 

management 

Update safety stock level 

after moving spare part 

GSP department 

Update ERP system after 

receival 

Receiving local warehouse 

PG: invoice to receiving 

local warehouse 

Providing local warehouse 

Common administration 

and overhead cost 

  

Premises (rent or 

depreciation) 

  

Maintenance   

Machines and equipment Wear of warehouse 

equipment needed to move 

spare parts 

Providing local warehouse, 

receiving local warehouse 

Operational personnel Finding spare part at local 

warehouse  

Providing local warehouse 

Picking and packaging of 

spare part 

Providing local warehouse 
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Goods receival Receiving local warehouse 

Tied-up capital Increased/reduced inventory  Receiving/providing local 

warehouse 

Obsolete stock Lowered inventory Providing local warehouse 

Insurance Increased/reduced inventory Receiving/providing local 

warehouse 

Standard transports Shipment of spare part Providing local warehouse 

Express transports   

Information systems   

Packaging for 

transportation and 

warehousing 

Packaging material for 

spare part 

Providing local warehouse 

Costs specific to the system 

in focus, e.g. working at 

overcapacity or other costs 

incurred by logistic 

decisions 

Customs when shipping Providing local warehouse 

Cost of lost sales 

(opportunity cost) 

Higher stock availability Receiving local warehouse 

Loss of future sales (due to 

lost goodwill, lost 

customers) 

Higher stock availability  Receiving local warehouse 

Table 14: Identified costs associated with the sourcing of a spare part to a local warehouse. 

Cost Parameter Activity  Actor 

Order handling and 

forwarding 

CO: manual customer order 

for a new spare part 

Local warehouse 

 

Prepare shipping 

documents 

Export department 

Purchasing and inventory 

management 

Order spare part from 

supplier 

Operative Purchasing 

department 

Invoice to local warehouse 

 

Export department 
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Update ERP system after 

receival 

Local warehouse 

Common administration 

and overhead cost 

  

Premises (rent or 

depreciation) 

  

Maintenance   

Machines and equipment Wear of warehouse 

equipment needed to move 

spare parts 

Central warehouse 

Operational personnel Goods receival at 

Production Warehouse 

Warehouse department 

Some spare parts: Assembly 

of components into whole 

spare part 

Production department 

 

Picking up picking list and 

labels 

 

Warehouse department 

 

Moving spare part to Spare 

Parts Warehouse 

Warehouse department 

Picking and packaging of 

spare part 

Warehouse department 

Goods receival Local warehouse 

Tied-up capital Increased inventory Local warehouse 

Obsolete stock   

Insurance Increased inventory Local warehouse 

Standard transports Shipment of spare part with 

weekly DO 

Local warehouse (?) 

Express transports   

Information systems   

Packaging for 

transportation and 

warehousing 

Packaging material for 

spare part 

Central warehouse 
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Costs specific to the system 

in focus, e.g. working at 

overcapacity or other costs 

incurred by logistic 

decisions 

Purchase price of spare part Central warehouse 

Cost of lost sales 

(opportunity cost) 

Higher stock availability 

(negative cost?) 

Local warehouse 

Loss of future sales (due to 

lost goodwill, lost 

customers) 

Higher stock availability 

(negative cost?) 

Local warehouse 

7.1.5 Instructions for Decision Node: Worth returning? 

To decide the outcome of this decision node, the following steps should be taken: 

Table 15 and  
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1. Table 16 below represent the activities identified for lateral transshipment of a 

spare part and sourcing of a new spare part. For each of these tables: 

a. For each activity under the cost parameters order handling and forwarding, 

purchasing and inventory management, and operational personnel: 

i. Determine time consumption (hours) for the activity, e.g. through 

interviews with the relevant Mycronic personnel.  

ii. Determine hourly salary cost for the Mycronic personnel involved in 

the activity. The hourly salary cost can be based on an average salary 

cost for the department in question. The time period should be 

carefully chosen to obtain a representative average value. 

iii. Multiply time consumption by hourly salary cost to get the estimated 

cost for the activity. 

b. For the cost parameter of machines and equipment: 

i. Evaluate the amount of current assets as well as depreciation. This 

data should be available at a cost centre level. 

c. For the cost parameters of tied-up capital, obsolete stock and insurance costs: 

i. Identify a standard discount rate to be used. Calculate the negative 

cost for tied-up capital by multiplying the reduced inventory value 

with the discount rate. 

ii. Determine the negative cost for obsolete stock by multiplying the 

reduced amount with the purchase price.  

iii. Determine to what extent the insurance costs consist of costs for 

warehouse and inventory. 

d. For the cost parameter of standard transports and for customs costs: 

i. Determine a flat rate which can be used, based on information from a 

few representative freight invoices or contracts. 

e. For the cost parameter of packaging for transports and warehousing: 

i. To determine this cost, further investigation is required. It does not 

currently seem to be possible to determine a flat rate considering the 

low amount of detail in the data available. 

f. For the purchase price of the spare part: 

i. The inventory value of a spare part consists of the purchase price and 

a markup value, to cover for other expenditures. To determine the 

composition of the markup value, further investigation is needed. The 

alternative is to simply identify the purchase price of the spare part 

and add that to the sum of costs. 

g. For the cost parameters of cost of loss sales and loss of future sales: 

i. To be able to take these cost parameters into account, further 

investigation is required in order to determine how higher stock 

availability correlates with reduced penalty costs. 

The costs for Table 15 and  
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2. Table 16 should then be compared to each other to determine the result. 

If the cost for redistributing a spare part from a local warehouse to the central warehouse is 

estimated to be lower than that of sourcing a new spare part from a supplier to the central 

warehouse, the answer to this decision node shall be ‘Yes’. If ‘Yes’, a pull-back of the 

evaluated spare part to the central warehouse is recommended. If the opposite is true, 

namely that the estimation is that the cost for sourcing a new spare part from a supplier to 

the central warehouse is lower than that of a pull-back from a local warehouse to the 

central warehouse, the answer to this decision node shall instead be ‘No’. If ‘No’, scrapping 

the evaluated spare part is recommended. 

Table 15: Identified activities and actors associated with redistributing a spare part from a local warehouse to 

the central warehouse. 

Cost Parameter  Activity  Actor 

Order handling and 

forwarding 

Communication to local 

warehouse 

GSP department 

File special case issue Local warehouse 

Purchasing and inventory 

management 

Issue credit to local 

warehouse and update ERP 

system 

 

Claims department 

 

Common administration 

and overhead cost 

  

Premises (rent or 

depreciation) 

  

Maintenance   

Machines and equipment Wear of warehouse 

equipment needed to move 

spare parts 

Local warehouse, central 

warehouse 

Operational personnel Picking and packaging of 

spare part 

Local warehouse 

Goods receival Central warehouse 

Inspection of spare part Claims department 

Quality control SPAR department 

Tied-up capital Reduced inventory Local warehouse 

Increased inventory Central warehouse 
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Obsolete stock Reduced inventory Local warehouse 

Insurance Reduced inventory Local warehouse 

Increased inventory Central warehouse 

Standard transports Shipment of spare part Local warehouse 

Express transports   

Information systems   

Packaging for 

transportation and 

warehousing 

Packaging material for 

spare part 

Local warehouse 

Costs specific to the system 

in focus, e.g. working at 

overcapacity or other costs 

incurred by logistic 

decisions 

Customs when shipping Local warehouse 

Cost of lost sales 

(opportunity cost) 

Higher stock availability Central warehouse 

Loss of future sales (due to 

lost goodwill, lost 

customers) 

Higher stock availability Central warehouse 
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Table 16: Identified activities and actors associated with sourcing a spare part from a supplier to a local 

warehouse. 

Cost Parameter  Activity  Actor 

Order handling and 

forwarding 

  

Purchasing and inventory 

management 

Order spare part from 

supplier 

Operative Purchasing 

department 

Common administration 

and overhead cost 

  

Premises (rent or 

depreciation) 

  

Maintenance   

Machines and equipment Wear of warehouse 

equipment needed to move 

spare parts 

Central warehouse 

Operational personnel Goods receival at 

Production Warehouse 

Warehouse department 

Some spare parts: Assembly 

of components into whole 

spare part 

Production department 

 

Picking up picking list and 

labels 

Warehouse department 

 

Moving spare part to Spare 

Parts Warehouse 

Warehouse department 

Tied-up capital Increased inventory Central warehouse 

Obsolete stock   

Insurance Increased inventory Central warehouse 

Standard transports   

Express transports   

Information systems   

Packaging for 

transportation and 

warehousing 
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Costs specific to the system 

in focus, e.g. working at 

overcapacity or other costs 

incurred by logistic 

decisions 

Purchase price of spare part Central warehouse 

Cost of lost sales 

(opportunity cost) 

Higher stock availability Central warehouse 

Loss of future sales (due to 

lost goodwill, lost 

customers) 

Higher stock availability Central warehouse 

7.2 GENERAL DISCUSSION 
An inventory management decision model for managing misplaced spare parts has been 

presented in the conclusion. The model has been adapted with instructions, based on 

Mycronic’s current logistics organization, for how to evaluate each decision node in the 

model. By basing the end nodes in the decision model on existing theory aimed at 

increasing inventory efficiency, the model itself should also lead to an increased inventory 

efficiency. This means that even though little focus is put on the key performance indicators 

when answering the research questions, the desired result related to inventory efficiency 

should still be achieved seeing as e.g. inventory turnover ratio is intrinsic to certain end 

nodes and corresponding methods. 

The final decision model ended up only including five out of the six end nodes identified 

which also motivated the removal of two decision nodes. The resulting decision model was 

therefore simpler than the one developed by theory. However, if one way to adapt the 

decision model to make it more realistic was to remove nodes, it is possible that more nodes 

could or should also be added. This study did not consider if the decision model could have 

been improved by fitting more decision nodes in the model. The decision model is fit with 

instructions on how to evaluate each decision node, some of those instructions could instead 

have been inserted into the decision model, for example ‘Is the spare part a high or low 

demand spare part?’ could have been a reasonable decision node since the question is asked 

in the instructions for three different decision nodes. However, the decision was made to 

keep the decision model on a higher abstraction level to keep it relevant to Mycronic in the 

case that they want to change any method of evaluating a decision node. The decision model 

would then still be the same, but the connected instructions could be modified.  

On the topic of high or low demand spare parts, this study does not specify the breakpoint 

between high and low demand. There are a couple of reasons for this. Firstly, the terms 

high and low demand spare parts are used because they were mentioned by Mycronic 

employees. They are not based on theory and therefore do not have clear definitions. Since 

the Mycronic employees used these terms, it is also assumed that they have at least a 

vague perception of what high and low demand would mean for their business. Secondly, 

this is also to keep the decision model on a higher abstraction level. Ultimately, finding the 
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breakpoint between high and low demand will require further research that does not fit 

into the scope or time frame of this study.  

The decision model was developed and adapted to Mycronic under a set of delimitations. 

One of those were that the decision model should be relevant even after a changed supply 

chain structure. Because the decision model in itself is mainly based on theory, it should 

not be heavily affected by changes in the supply chain structure. However, the instructions 

that accompany the decision model would probably need to be updated since they are 

adapted to Mycronic’s current logistics structure. The decision to remove local 

cannibalisation as a possible end node was also done based on the current logistic structure, 

thus motivating this end node to be reconsidered after changes being made in the supply 

chain structure. 

Another delimitation in this study was to consider the stocking policy to be ‘perfect’ even 

though it in reality has its flaws. The only way in which the stocking policy is included in 

the decision model is in the selection of which spare part to analyse. The impact of the 

stocking policy is therefore not large but not non-existent. There are two scenarios in which 

a flawed stocking policy might affect the decision model. The first one would be if a non-

critical spare part is wrongly classified as a critical spare part. This would hinder the spare 

part from being analysed in the decision model and possibly lead to higher inventory costs. 

The second scenario would be if a critical spare part is wrongly classified as a non-critical 

spare part. In the worst-case scenario, this could lead to the critical spare part being 

scrapped or cannibalised if it is not considered needed anywhere. The spare part stocking 

policy is therefore worthy a revision to make sure the correct spare parts are classified as 

critical.  

When writing the instructions for the decision model, the authors noticed a possible flaw 

when reaching the lateral transshipment end node. At this point, it is established that 

there is a demand for the spare part in question, but it is unclear exactly to which local 

warehouse the spare parts should be shipped. It might be the case that several local 

warehouses have demand for the spare part and a decision has to be made about which 

local warehouse to prioritise. This is something that requires further research to include in 

the decision model or its instructions. 

As for the differences between different subsidiaries or local warehouses, and especially 

Mycronic Japan and Mycronic USA – which were focused upon in this study –, it turned out 

that there were no real differences related to the implementability of the decision model. 

Both Mycronic Japan and Mycronic USA employ the same ERP system as the Mycronic HQ 

in Sweden, and the bookkeeping for all subsidiaries are centrally accessible. However, there 

are differences between the PG and AS business areas when it comes to other aspects 

important to the model; the demand of the evaluated spare part, the relation between the 

costs for e.g. redistributing a spare part compared to the actual value of the spare part, the 

capabilities for cannibalisation among other things. This will likely result in different 

outcomes for different subsidiaries when implementing the inventory management decision 

model, since the concentration of PG spare parts is higher in some local warehouses (e.g. 

Mycronic Japan) whereas the concentration for AS spare parts is higher in others (e.g. 

Mycronic USA).  
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7.3 METHOD EVALUATION 
One part of the method which – in hindsight – could have been done better is the way the 

interview guides were structured. Even though conducting semi-structured interviews was 

the plan from the beginning, more preparations would probably have led to a better result. 

There were a lot of questions – especially for RQ1-RQ4 – which ended up being too 

repetitive and therefore redundant. This could perhaps have been prevented had more time 

been put into thinking through the interview questions and the order in which they were 

posed. If the interview questions had been less repetitive and more diverse, it would 

perhaps have produced a more varied result. However, the root problem to the interview 

questions being repetitive might be that the sub-questions to RQ1-RQ4 were themselves 

almost identical. This was not a coincidence, nor was it necessarily a mistake, since RQ1-

RQ4 and their sub-questions were naturally derived from the decision model and thus 

required answers. What could perhaps have been done differently was to combine RQ1-RQ4 

into one single research question, with broader sub-questions, and make the result more 

compact and accessible. There is, however, no guarantee that it would actually provide for a 

more nuanced result. 

Another issue related to the interviews is the lack of triangulation in some cases, 

particularly for the second part of the interview guide for RQ5 and RQ7 and the interview 

guide for RQ6. The part of the RQ5 and RQ7 interview guide which covered how to estimate 

costs at Mycronic only had one respondent (a business controller) even though the original 

plan was to find several respondents and thus triangulate the answers. This was also the 

case for the interview concerning RQ6 and cannibalisation capabilities; there was only one 

respondent per business area (PG and AS), even though two or more per business area 

would have been ideal. The problem with finding respondents was partly due to the authors 

not planning ahead and being too late with contacting potential respondents, and partly 

due to the lack of response and a limited amount of relevant personnel to question in the 

first place. 

Information gathering, both at an early stage and when seeking answers to the research 

questions, was done solely using local sources at the Mycronic HQ. It is possible that a 

broader mix of sources, from e.g. local warehouses and from different regions, would have 

resulted in a different view of the company, its organisation and different processes at a 

local level. This is especially relevant for questions regarding topics related to the local 

warehouses. However, there was a lot of focus on personal meetings and interviews 

throughout the process of writing this thesis, something which was made easier by the 

proximity of the Mycronic HQ to the authors’ city of residence, Linköping. It could of course 

have been an option to hold interviews with e.g. personnel in Mycronic Japan or Mycronic 

USA via tools such as Skype, or via emails, but it was not deemed necessary. In case some 

questions left unanswered in this study were to be further investigated, getting in touch 

with local contacts would perhaps be of good use. 

For the research questions RQ5 and RQ7, whose purpose were to find methods for 

quantitatively evaluating if a spare part is worth redistributing to another local warehouse 

or returning to the central warehouse, there are sets of instructions provided. These 

instructions are on a high level of abstraction and will likely require an extensive amount of 
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work to implement in practice. However, this was the expected result and within the 

boundaries of both the purpose of the study and Mycronic directives. What can be said, 

from a method evaluation perspective, is that more focus could have been put on ease of 

implementation – similar to RQ1-RQ4, where implementability was an important factor – 

to perhaps provide for more detailed instructions. It is unlikely, however, that there would 

have been enough time – given the limited time scope of this part of the study – for the 

authors to achieve substantially more detailed instructions for how to evaluate the 

identified costs. 

7.4 OUT OF SCOPE DISCUSSION 
During the study at Mycronic, some observations have been made that have not been 

brought up in the report since they are outside the scope of the study, but that should 

nevertheless be of interest for the Mycronic logistics department. One of these observations 

was that the current stocking policy, presented in Chapter 2.4, Spare Parts Stocking Policy, 

does not seem to consider the different service policies offered to Mycronic’s customers. For 

example, having a gold contract PG customer or a MYCare 4 contract AS customer close to 

a certain subsidiary does not necessarily mean that the subsidiary will carry more 

inventory, and therefore offer a higher stock availability, than a subsidiary serving a bronze 

contract PG customer or a MYCare 1 contract AS customer. The higher tier contracts can 

still offer greater service in the form of increased support hours or the frequency of 

maintenance. However, to what degree a higher tier service contract should increase the 

response time should be discussed internally to make sure the Service Department and the 

Logistics Department have the same expectations. 
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APPENDIX 1: LITERATURE SEARCH 

Literature found through database searches: 

Date Database Search word Additional information 
Amount 
of hits 

Read 
abstracts Selection 

2019-01-18 UniSearch stocking policy Keywords 5324   

2019-01-18 UniSearch 
stocking policy spare 
parts Keywords 128 12 0 

       

2019-01-18 UniSearch supply chain KPI Keywords, LiU, Full text 685   

2019-01-18 UniSearch supply chain KPI logistics Keywords, LiU, Full text 165 5 3 

       

2019-01-19 UniSearch supply chain spare parts keywords, LiU, English 1907   

2019-01-19 UniSearch 
supply chain spare parts 
global keywords, LiU, English 198 18 5 

       

2019-01-19 UniSearch aftermarket supply chain keywords, LiU, Full text 345 15 12 

2019-01-19 UniSearch 
reverse logistics 
aftermarket 

keywords, LiU, Full text, 
peer reviewed 215 7 2 

       

2019-01-19 UniSearch 
aftermarket supply chain 
KPI Keywords 43 0 0 

       

2019-01-19 UniSearch spare parts distribution Keywords 4446   

2019-01-19 UniSearch AND SU: supply chain  150 9 5 

       

2019-01-29 UniSearch spare parts allocation Keywords 1072   

2019-01-29 UniSearch 
spare parts allocation 
logistics Keywords 300 8 2 

       

2019-01-29 UniSearch reallocation spare parts Keywords 30 0 0 

       

2019-01-29 UniSearch 
spare parts reverse 
logistics Keywords 10 3 1 

       

2019-01-30 UniSearch overstocking logistics LiU, Full text 78 3 0 

       

2019-01-30 UniSearch 
inventory control 
aftermarket LiU, Full text 208 5 3 

       

2019-02-05 UniSearch 
logistics spare parts 
location LiU, Full text 272 2 1 
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2019-02-05 UniSearch 
reallocation of stock 
logistics  36 2 0 

       

2019-02-05 UniSearch upstream transshipment  47 1 1 

       

2019-02-06 UniSearch upstream logistics  4550   

2019-02-06 UniSearch upstream logistics stock  422   

2019-02-06 UniSearch upstream logistics stock 
LiU, English (only looked 
at top 150 results) 346 9 0 

       

2019-02-06 UniSearch excess stock logistics LiU, English 655   

2019-02-06 UniSearch 
excess stock logistics 
spare parts LiU, English 42 2 1 

       

2019-02-06 UniSearch disposal of excess stock LiU, English 335 12 1 

       

2019-02-07 UniSearch 
decision model excess 
stock  1430   

2019-02-07 UniSearch 
"decision model" excess 
stock  10 1 1 

       

2019-02-07 UniSearch 
"decision model"  central 
stock  10 0  

2019-02-07 UniSearch 
"decision model" regional 
stock  20 0  

2019-02-07 UniSearch 
"decision model" 
inventory  1063   

2019-02-07 UniSearch 
"decision model" 
inventory centralisation  3 1 0 

       

2019-02-07 UniSearch centralisation policy  22223   

2019-02-07 UniSearch 
centralisation policy 
spare parts  13 0  

2019-02-07 UniSearch 
centralisation policy slow 
moving  16 0  

2019-02-07 UniSearch 
centralisation policy 
logistics  240 6 0 

       

2019-02-07 UniSearch upstream allocation  2350   

2019-02-07 UniSearch 
upstream allocation 
logistics  62 3 0 

       

2019-02-07 UniSearch two level stocking policy  852   

2019-02-07 UniSearch two level stocking policy LiU, English, peer 335 6 0 
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reviewed 

       

2019-02-22 UniSearch Decision model   1997000   

2019-02-22 UniSearch 
graphical decision model 
inventory management  175 1 1 

       

2019-02-25 UniSearch square root law  20137   

2019-02-25 UniSearch square root law logistics  266 4 2 

       

2019-02-27 UniSearch Inventory Consignment  1518   

  

Inventory Consignment 
aftermarket  1 0  

  

Inventory Consignment 
after market  10 0  

  

Inventory consignment 
spare parts  11 1 1 

       

2019-03-05 UniSearch 

Mats 
Abrahamsson distribution 
costs  91 5 3 

       

2019-03-06 UniSearch cost of lost sales 
Checked top 100 results 
only 948 3 2 

       

2019-03-06 UniSearch spare part cost analysis  3 360   

  

spare parts cost analysis 
logistics  1034   

  

spare parts cost analysis 
logistics 

LiU, English, peer 
reviewed 248 4 1 

 

Literature found through other means: 
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APPENDIX 2: INTERVIEW GUIDES 

In this appendix, the interview guides used to find answers to the research questions are 

listed. There are three guides: one for RQ1-RQ4, one for RQ6, and the last one for RQ5 and 

RQ7. 

Interview Guide – RQ1 - RQ4 – How to Determine if a Part is 

Needed? 
To find answers to RQ1-RQ4, semi-structured interviews were held with personnel from the 

inbound logistics department following the interview guide presented below.   

 

Interview Introduction  

The aim of this study is to investigate different methods for better usage of spare parts that 

are misplaced in Mycronic subsidiaries around the world, and how Mycronic should work 

with evaluating which method is best suited for a given spare part.   
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A crucial part of the model we have created is the question of when a part is needed. From 

the literature, a rule of thumb is to consider any stock exceeding 52 weeks of supply 

as excess stock. The aim of this interview is therefore to get an understanding of how 52 

weeks of supply should best be calculated.   
 

Do we have your consent to record this interview and to use your name as a reference in our 

study?   
 

Interview Questions  

[RQ1] If you were to calculate the future 52 weeks of supply for a given spare part in a local 

warehouse using forecasts, how would you proceed in doing this?   

• What is the forecast based on? What different variables are there?  

• How would this method differ for PG and AS spare parts?  

• How would the result of this method differ for PG and AS spare parts?  

• How would this method differ for Mycronic Japan and Mycronic USA?  

• How would the result of this method differ for Mycronic Japan and Mycronic USA?  

• Are there any known issues regarding the precision of this method?  

 

[RQ1] If you were to calculate the future 52 weeks of supply for a given spare part in a local 

warehouse using the demand from the past 52 weeks, how would you proceed in doing 

this?   

• How would this method differ for PG and AS spare parts?  

• How would the result of this method differ for PG and AS spare parts?  

• How would this method differ for Mycronic Japan and Mycronic USA?  

• How would the result of this method differ for Mycronic Japan and Mycronic USA?  

• Are there any known issues regarding the precision of this method?  

 

[RQ1] If you were to calculate the future 52 weeks of supply for a given spare part in a local 

warehouse using an average yearly demand, how would you proceed in doing this? 

• How many years would you say is reasonable to take into consideration (and why)?  

• How would this method differ for PG and AS spare parts?  

• How would the result of this method differ for PG and AS spare parts?  

• How would this method differ for Mycronic Japan and Mycronic USA? 

• How would the result of this method differ for Mycronic Japan and Mycronic USA? 

• Are there any known issues regarding the precision of this method? 

 

[RQ1] Which of these three methods for calculating 52 weeks of supply for a spare part in a 

local warehouse would you say is the most reliable? 
 

[RQ1] If you were to choose one of these ways for calculating future supply for a spare part 

in a local warehouse, which one would you choose and why? 
 

[RQ2] If you were to use forecasting to calculate 52 weeks of (global) supply for a spare part 

in the central warehouse, how would this procedure differ from doing the same for a local 

warehouse?  

• How would this method differ for PG and AS spare parts?  

• How would the result of this method differ for PG and AS spare parts?  

• Are there any known issues regarding the precision of this method?  
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[RQ2] If you were to use the past year’s demand to calculate 52 weeks of (global) supply for 

a spare part in the central warehouse, how would this procedure differ from doing the same 

for a local warehouse?  

• How would this method differ for PG and AS spare parts?  

• How would the result of this method differ for PG and AS spare parts?  

• Are there any known issues regarding the precision of this method?  

 

[RQ2] If you were to use an average yearly demand to calculate 52 weeks of (global) supply 

for a spare part in the central warehouse, how would this procedure differ from doing the 

same for a local warehouse?  

• How many years would you say is reasonable to take into consideration when using 

the average past demand (and why)?  

• How would this method differ for PG and AS spare parts?  

• How would the result of this method differ for PG and AS spare parts?  

• Are there any known issues regarding the precision of this method?  

 

[RQ2] Which of these three methods for calculating 52 weeks of supply for a spare part in 

the central warehouse would you say is the most reliable?  
 

[RQ2] If you were to choose one of these ways for calculating future supply for a spare part 

in a central warehouse, which one would you choose and why?  
 

[RQ3] If you had to find out what subparts a spare part consists of, how would you 

proceed in doing this?  

• Would the same method be used for both PG and AS spare parts?  

• Is it possible to use this method to identify subparts for all spare parts?  

• What does it mean if no subparts are identified?  (Are there no subparts? Are 

subparts impossible to identify?)  

 

(If it is not possible to identify subparts, skip the questions below)  

 
[RQ3] If you were to use forecasting to calculate 52 weeks of supply for a subpart in a local 

warehouse, how would this procedure differ from doing the same for a spare part?  

• How would this method differ for PG and AS spare parts?  

• How would the result of this method differ for PG and AS spare parts?  

• How would this method differ for Mycronic Japan and Mycronic USA?  

• How would the result of this method differ for Mycronic Japan and Mycronic USA?  

• Are there any known issues regarding the precision of this method?  

 

[RQ3] If you were to use past year‘s demand to calculate 52 weeks of supply for a subpart in 

a local warehouse, how would this procedure differ from doing the same for a spare part?  

• How would this method differ for PG and AS spare parts?  

• How would the result of this method differ for PG and AS spare parts?  

• How would this method differ for Mycronic Japan and Mycronic USA?  

• How would the result of this method differ for Mycronic Japan and Mycronic USA?  

• Are there any known issues regarding the precision of this method?  
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[RQ3] If you were to use an average yearly demand to calculate 52 weeks of supply for a 

subpart in a local warehouse, how would this procedure differ from doing the same for a 

spare part?  

• How many years would you say is reasonable to take into consideration when using 

the average past demand (and why)?  

• How would this method differ for PG and AS spare parts?  

• How would the result of this method differ for PG and AS spare parts?  

• How would this method differ for Mycronic Japan and Mycronic USA?  

• How would the result of this method differ for Mycronic Japan and Mycronic USA?  

• Are there any known issues regarding the precision of this method?  

 

[RQ3] Which of these three methods for calculating 52 weeks of supply for a subpart in a 

local warehouse would you say is the most reliable?  
 

[RQ3] If you were to choose one of these ways for calculating future supply for a subpart in 

a local warehouse, which one would you choose and why?  
 

[RQ4] If you were to use forecasting to calculate 52 weeks of (global) supply for a subpart in 

the central warehouse, how would this procedure differ from doing the same for a spare 

part?  

• How would this method differ for PG and AS spare parts?  

• How would the result of this method differ for PG and AS spare parts?  

• Are there any known issues regarding the precision of this method?  

 

[RQ4] If you were to use past year‘s demand to calculate 52 weeks of (global) supply for a 

subpart in the central warehouse, how would this procedure differ from doing the same for 

a spare part?  

• How would this method differ for PG and AS spare parts?  

• How would the result of this method differ for PG and AS spare parts?  

• Are there any known issues regarding the precision of this method?  

 

[RQ4] If you were to use an average yearly demand to calculate 52 weeks of (global) supply 

for a subpart in the central warehouse, how would this procedure differ from doing the 

same for a spare part?  

• How many years would you say is reasonable to take into consideration when using 

the average past demand (and why)?  

• How would this method differ for PG and AS spare parts?  

• How would the result of this method differ for PG and AS spare parts?  

• Are there any known issues regarding the precision of this method?   

 

[RQ4] Which of these three methods for calculating 52 weeks of supply for a subpart in a 

central warehouse would you say is the most reliable?  
 

[RQ4] If you were to choose one of these ways for calculating future supply for a subpart in 

a central warehouse, which one would you choose and why? 

  



141 

 

 

 

Interview Guide – RQ6 – Cannibalisation Capabilites 
To find answers to RQ6, semi-structured interviews were held with service experts and 

production personnel from the both business areas (PG and AS), following the interview 

guide presented below.   

 

Interview Introduction  

The aim of this study is to investigate different methods for better usage of spare parts 

that are misplaced in Mycronic subsidiaries around the world, and how Mycronic 

should work with evaluating which method is best suited for a given spare part.   

 
One of these methods involves cannibalisation of a spare part, the act of disassembling a 

spare part to retrieve one or more subparts from it. The point of this interview is to 

research the capabilities needed to do this, how to know what spare part requires what 

capability and how well suited the subsidiaries are for cannibalising a spare part.  

 
Do we have your consent to record this interview and to use your name as a reference in our 

study?   

 
Interview Questions  

[RQ6] What different capabilities might be necessary to cannibalise a spare part?  

• Are there certain tools required, or certain knowledge?  

• Do the necessary capabilities differ between AS and PG spare parts?   

 

[RQ6] How would you determine which capabilities are needed 

to cannibalise a specific spare part?  

• Are there any rules of thumb that can be used?  

• Are the necessary capabilities same for all spare parts? For most spare parts?  

• Is it possible for someone without technical knowledge to determine what 

capabilities are necessary?  

 

[RQ6] Do you know which of the capabilities mentioned are available at the Mycronic HQ?  

 

[RQ6] Do you know which of the capabilities mentioned are available at the subsidiaries?   
• What capabilities are available at Mycronic Japan?  
• What capabilities are available at Mycronic USA?  
• How would you determine what capabilities are available at an arbitrary local 

warehouse?   
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•  
 

Interview Guide – RQ5 and RQ7 – Mapping Actors & Activities 
To find answers to RQ5 and RQ7, semi-structured interviews aimed at mapping relevant 

processes were first held with personnel from the inbound logistics department, following 

the interview guide presented below.   

 

Interview Introduction  

The aim of this study is to investigate different methods for better usage of spare parts that 

are misplaced in Mycronic subsidiaries around the world, and how Mycronic should work 

with evaluating which method is best suited for a given spare part.   

 

Two of these methods are redistributing a spare part from one local warehouse to another 

and returning the spare port from a local warehouse to the central warehouse. This 

interview aims at identifying all activities and actors involved in this process.  

 

Do we have your consent to record this interview and to use your name as a reference in our 

study?   

 

Interview Questions  

[RQ5] Suppose that you were to redistribute a spare part from one local warehouse to 

another local warehouse. Could you, step by step, describe the activities and actors involved 

in this process?  

• Would the activities be the same for PG and AS spare parts?  

• Would the activities be the same regardless of the subsidiaries?  

 

[RQ5] Suppose that you were to source a spare part from a supplier to a local warehouse. 

Could you, step by step, describe the activities and actors involved in this process?  

• Would the activities be the same for PG and AS spare parts?  

• Would the activities be the same regardless of the local warehouse?  

 

[RQ7] Suppose that you were to distribute a spare part from a local warehouse to the 

central warehouse. Could you, step by step, describe the activities and actors involved 

in this process?  

• Would the activities be the same for PG and AS spare parts?  

• Would the activities be the same regardless of the local warehouse?  

 

[RQ7] Suppose that you were to source a spare part from a supplier to the central 

warehouse. Could you, step by step, describe the activities and actors involved in this 

process?  

• Would the activities be the same for PG and AS spare parts?   
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Interview Guide – RQ5 and RQ7 - Cost Estimation 
After holding interviews where the processes related to RQ5 and RQ7 were mapped out, the 

next step was to estimate the associated costs. This was done by interviewing business 

controllers at Mycronic, following the interview guide presented below.   

 

Interview Introduction  

The aim of this study is to investigate different methods for better usage of spare parts that 

are misplaced in Mycronic subsidiaries around the world, and how Mycronic should work 

with evaluating which method is best suited for a given spare part.   
 

Two of these methods are redistributing a spare part from one local warehouse to 

another and returning the spare port from a local warehouse to the central warehouse. The 

first part of this interview aimed at identifying all steps required to perform these methods. 

Since then, all relevant costs have been identified and linked to the specific 

activities. These costs have been summed up in a table. The second part of the 

interview now aims to find ways of estimating the costs.  
 

Do we have your consent to record this interview and to use your name as a reference in our 

study?   

 
Interview Questions  

[RQ5/RQ7] How can each of the costs identified in the table below be 

estimated by Mycronic?  

• For each cost already tracked by Mycronic:  

o How to calculate the cost?  

• For each cost not currently tracked by Mycronic:  

o What relevant data is available?  

o How to approximate this cost using available data?  
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APPENDIX 3: RAW INTERVIEW RESULTS 

In this appendix, the raw interview results from interviews held with Mycronic personnel to 

answer RQ1-RQ7 are listed. The results are divided into three sections, based on the three 

different interview guides: one for RQ1-RQ4, one for RQ6, and the last one for RQ5 and 

RQ7. 

Interview Guide – RQ1 - RQ4 – How to Determine if a Part is 

Needed? 

 

Interview 1: Mats Lindström, Logistics department, Mycronic 
Note: Some of the questions are left unanswered, due to the answers already being provided 

in previous questions. This is largely due to the similarity of RQ1-RQ4. 

 
[RQ1] If you were to calculate the future 52 weeks of supply for a given spare part 

in a local warehouse using forecasts, how would you proceed in doing this?   

Om man har en historisk förbrukning att lita på (efter typ 2-3 år), är det relativt lätt att 

använda en forecast baserad på historik.  

Om man har en ny artikel är det jobbigare. Man kan ha tur och ha möjlighet att kolla på 

något liknande och göra en uppskattning. Kan komma hyfsat nära (100 istället för 1000 I 

förbrukning t ex). Kräver viss teknisk kunskap för att avgöra om en ny artikel är lik en 

gammal.  

Forecasten använder viss viktning av senaste månaderna (och ett “glidande medelvärde”) 

(Med extra vikt på senaste månaderna för att få någon slags lutning efter trend). Man vill 

att prognosen ska vara jämn, inte för ryckig. Man kan ha dämpningsmetoder I prognoserna 

för att den inte ska gå upp och ner alltför mycket.  

När man säljer en ny maskin får man göra en lista över reservdelar som kan behövas. Får 

börja med ett startvärde på reservdelarna, eftersom man inte vet vad som kommer gå 

sönder. Vissa saker går aldrig sönder, medan andra går sönder frekvent.  

Kan vara så att vissa reservdelar inte går åt så ofta ute I fält, men att man tar med sig de i 

reparationsarbetet för att testa med.  

Prata med Agneta Blixt – chef över application center- på AS-sidan, servicetekniker?  

Artiklar som ska ha prognoser ställer man in I M3. Varje månad uppdaterar man 

statistiken I systemet. Årsförbrukning och allt sådant uppdateras. Efter det kör man en 

prognosuppdatering för den nya månaden, som ska gälla 12 månader framåt. Det är alltså 

en slags prognosuppdatering. Efter det kan man justera säkerhetslagret (baserat på ledtid, 

prognosfel, servicegrad, …). Finns “dampening factor” som ska jämna ut.  

What is the forecast based on? What different variables are there?  

Historisk förbrukning. Man kan också manuellt knappa in en prognos.  

How would this method differ for PG and AS spare parts?  

PG har mycket lägre förbrukning -> små prognoser. De flesta PG-artiklar har inte prognos, 

istället sätts ett säkerhetslager manuellt (kan räcka med 1-3 st på ett år).  

How would the result of this method differ for PG and AS spare parts?  

Samma som ovan. 

How would this method differ for Mycronic Japan and Mycronic USA?  

I centrallagret har man högre servicegrad än lokalt. Större säkerhetslager (?). I lokala lager 

räknar systemet ut en prognos samt säkerhetslager. Dotterbolagen skapar 
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distributionsförslag till moderbolaget (för påfyllnad). Görs även prognos från moderbolaget, 

men den tar hänsyn till dessa distributionsförslag.  

Görs på samma sätt I Mycronic Japan och Mycronic USA.   

How would the result of this method differ for Mycronic Japan and Mycronic 

USA?  

Sannolikheten att prognosen blir dålig är högre när det är låga förbrukningstal, vilket kan 

innebära att prognoserna är sämre för Mycronic Japan (PG-tungt) än för Mycronic USA 

(AS-tungt).  

Are there any known issues regarding the precision of this method?  

Prognoser är dåliga när man ska fasa ut artiklar. Om någon tekniker/byggare tar fram en 

ny version av någonting så kan prognosen ändras lite för trögt, leverantörerna ser att det 

finns ett behov någon gång i framtiden men denna är då falsk efter den nya versionen.   

Om man sätter prognosen manuelt så finns det osäkerhet I hur den sätts.  

[RQ1] If you were to calculate the future 52 weeks of supply for a given spare part 

in a local warehouse using the demand from the past 52 weeks, how would you 

proceed in doing this?   

Det är egentligen såhär prognosen fungerar (bygger på 12 månader (?) tidigare 

förbrukning). De borde vara ungefär lika lätta att implementera som förra metoden. 

Problem med att kolla historiskt är att det kan ta flera år innan delar börjar gå sönder 

första gången. Så det kan se ut som om de inte behövs efter de första två åren men sen 

plötsligt drar det iväg. (Att fråga service, finns det någonting som fångar upp avvikande 

förbrukning? Logistik larmar inte om det här)  

How would this method differ for PG and AS spare parts?  

Samma som för forecasts. 

How would the result of this method differ for PG and AS spare parts?  

Samma som för forecasts. 

How would this method differ for Mycronic Japan and Mycronic USA?  

Samma som för forecasts. 

How would the result of this method differ for Mycronic Japan and Mycronic 

USA?  

Samma som för forecasts.  

Are there any known issues regarding the precision of this method?  

Samma som för forecasts.  

[RQ1] If you were to calculate the future 52 weeks of supply for a given spare part 

in a local warehouse using an average yearly demand, how would you proceed in 

doing this?   

De som är svårast att styra är oftast de nya artiklarna. Det kan bero på många saker, men 

oftast nya artiklar/produkter som orsakar leveransfel. ‘  

Är det en gammal produkt så fungerar 12 månader ganska bra. Mats ser inga fördelar med 

att kolla längre bak... Kanske, jag vet inte... Tror det skulle bli liknande resultat. Om man 

viktar olika beroende på hur långt bak I tiden man kollar skulle det kunna variera ännu 

mindre.  

Man skulle kunna titta på historiken och jämföra hur det hade varit om man gjort det/inte 

gjort det, och då kanske det hade varit artiklar som hade tjänat på det. Men tror det hade 

varit minst lika rimligt om inte rimligare att ändra andra saker, t.ex. hur mycket man 

viktar senaste månaderna t.ex.  

How many years would you say is reasonable to take into consideration (and 

why)?  
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Spelar ingen roll hur många år, allt är implementerbart. Man måste göra lite fix I qlikview 

bara. Det finns I Qlickview “ett år tillbaka” och “past 2 år” man kan bara lägga till fler, np.  

How would this method differ for PG and AS spare parts?  

Ja, men det kan det väl iofs. För PG så tjänar vi inga pengar på att sälja reservdelar. Vi 

säljer kontrakt. Idealet är att PG-lagret står stilla. På AS sidan så tar man betalt för 

reservdelarna (förutom första året, då har man garanti). Det som iofs finns för PG är 

uppgraderingar som man kan sälja och tjäna pengar på. I övrigt så är det typ “all inclusive, 

men det får vi kolla upp”.  

How would the result of this method differ for PG and AS spare parts?  

Samma som för forecasts.  

How would this method differ for Mycronic Japan and Mycronic USA?  

Samma som för forecasts.  

How would the result of this method differ for Mycronic Japan and Mycronic 

USA?  

Samma som för forecasts. 

Are there any known issues regarding the precision of this method?  

Samma som för forecasts. 

[RQ1] Which of these three methods for calculating 52 weeks of supply for a spare 

part in a local warehouse would you say is the most reliable?  

För väldigt lågfrekventa artiklar kan det finnas en poäng med att kolla längre tillbaka. Då 

är det så slumpmässigt. Dock så kan det infinna sig en trygghetskänsla som egentligen inte 

är så trygg. Om det är en ny maskin som vi börjat sälja så kan tidigare förbrukning vara 

alldeles för låg. Eller tvärtom för gamla maskiner att de körs mindre och mindre så 

förbrukningen minskar. Å andra sidan kan delar gå sönder oftare på äldre maskiner men 

igen, första sidan, de körs mindre kanske är mer benägen att byta ut delar på gamla 

maskiner.  

[RQ1] If you were to choose one of these ways for calculating future supply for a 

spare part in a local warehouse, which one would you choose and why?   

Om någon tvingade mig skulle jag överväga att ändra för lågfrekventa PG-artiklar kolla 

längre bak. För AS-artiklarna räcker det nog med att köra som det är nu (1 år 

tillbaka/prognos).   

[RQ2] If you were to use forecasting to calculate 52 weeks of (global) supply for a 

spare part in the central warehouse, how would this procedure differ from doing 

the same for a local warehouse?  

(Gäller samma princip oavsett om det är local warehouse eller central warehouse?)  

Det man kan säga är väl att oftast, om det är ett litet bolag så är det svårare att ha hög 

servicegrad där. De kanske köper mer från centrallagret. Så förbrukningen blir lägre än 

vad den egentligen är, statistiken blir lite fel.   

Alla reservdelar är inte bråttom heller, det kan vara planerade grejor... Så allt är inte 

superbråttom.   

Svårt att säga någonting om prognosteknik dock, ibland kan det vara bättre med längre tid 

bakåt, ibland inte... Det kan t.ex. vara om man ersätter artiklar så är det inte bra att titta 

långt bak I tiden på den ersatta artikeln.   

How would this method differ for PG and AS spare parts?  

Vi kör samma prognosmetod oavsett sub/central PG/AS men sen kan vissa artiklar sättas 

prognospå eller inte. Men det sätts på artikel per artikel.  

How would the result of this method differ for PG and AS spare parts?  

Samma som ovan.  

Are there any known issues regarding the precision of this method?  
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Samma som RQ1.  

[RQ2] If you were to use the past year’s demand to calculate 52 weeks of (global) 

supply for a spare part in the central warehouse, how would this procedure differ 

from doing the same for a local warehouse?  

How would this method differ for PG and AS spare parts?  

How would the result of this method differ for PG and AS spare parts?  

Are there any known issues regarding the precision of this method?  

[RQ2] If you were to use an average yearly demand to calculate 52 weeks of 

(global) supply for a spare part in the central warehouse, how would this 

procedure differ from doing the same for a local warehouse?  

How many years would you say is reasonable to take into consideration when 

using the average past demand (and why)?  

How would this method differ for PG and AS spare parts?  

How would the result of this method differ for PG and AS spare parts?  

Are there any known issues regarding the precision of this method?  

[RQ2] Which of these three methods for calculating 52 weeks of supply for a spare 

part in the central warehouse would you say is the most reliable?  

(Det finns företag som har olika prognosmetoder beroende på hur förbrukningen på artiklar 

utveklar sig, vissa artiklar utveklas stadigt, vissa är konstanta osv.)  

[RQ2] If you were to choose one of these ways for calculating future supply for a 

spare part in a central warehouse, which one would you choose and why?  

Samma som RQ1.  

[RQ3] If you had to find out what subparts a spare part consists of, how would 

you proceed in doing this?  

Om det är en egenkonstruerad så finns det strukturer för det. Finns reservdelar I 

reservdelar så syns det. Man får gå in i BOM:en, alternativt kan man gå I bakvända 

BOM:en. Det går att se i både M3 och ARAS. Man kan väl se om det är resrvdelar eller inte, 

alla artiklar som är säljartiklar är det ABC-classifisergin på egentlingen. Alla reservdelar 

ska vara med I en reservdelslista och den borde finnas i aras, oklart. Måste  fråga aras-

människa.   

Det finns ett annat problem också. Om ett visst artikelnummer sitter I en maskin, så kan 

den säljas I ett annat artikelnummer när det är en reservdel. (Den byter nummer för att 

den ligger I en låda med en fin etikett på...). Horribelt! På samma sätt görs ibland kit av 

randomgrejer som ska levereras tillsammans. Och ibland säljs samtliga saker som ingår i 

kitet separat. Detta gör det väldigt svårt att avgöra förbrukningen av en artikel när den 

ibland säljs separat och ibland I kit.  

En annan grej är också att när vi slutar tillverka en maskin. Då kan det hända att man 

köper in massa saker som ska agera reservdelar till den här maskinen som tar flera år tills 

de tar slut. Och sen kan då efter jättelång tid en ny order behövas men då är inte 

leverarntörerna berädda på det. Ledtider kan ha ändrats o.s.v.  

  

Kannibalisering används I viss mån redan. Att man tar och strippar en megadel på 

subdelar som man sedan säljer var för sig. Som det fungerar idag skickas det nóg nästan 

alltid tillbaka till Mycronic för att göra detta. Det har hänt någon gång att man gjort det på 

lokal nivå. Och då har det varit någon teknisk kunnig som har avgjort att det fanns 

intresanta delar I t.ex. ett reservkit. Då har man rekviderat ut och skrotat kitet för att 

sedan rekvidera in delarna.   

Oftast kanske det börjar med att det är någonting som inte rört sig.   

Would the same method be used for both PG and AS spare parts?  
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Om reservdelen inte är egenkonstruerad  

Is it possible to use this method to identify subparts for all spare parts?  

Egenkonstruerade har vi BOM på, det kan dock fortfarande vara andra som tillverkar den. 

Men Mycronic har designat den.   

Sådant som inte är egenkonstruerat finns det ej BOM. Kan dock hända att det finns spec 

någonstans som förklarar vad denna artikeln består av.   

What does it mean if no subparts are identified?  (Are there no subparts? Are 

subparts impossible to identify?)  

Tveksamt om vi köper in modulaktiga saker som vi sedan använder som reservdelar. Borde 

vara så att det inte är mycket värt att stycka upp sådana delar. Men det kan dock tänkas. 

Det kan t.ex. hända att kanske en pump eller motor har en o-ringman köpa in denna o-ring 

(fucking lyssna på tejpen för att förstå).   

(If it is not possible to identify subparts, skip the questions below)  

[RQ3] If you were to use forecasting to calculate 52 weeks of supply for a subpart 

in a local warehouse, how would this procedure differ from doing the same for a 

spare part?  

Generellt är det samma metoder som används för subparts/spareparts/global/local.  

How would this method differ for PG and AS spare parts?  

How would the result of this method differ for PG and AS spare parts?  

How would this method differ for Mycronic Japan and Mycronic USA?  

How would the result of this method differ for Mycronic Japan and Mycronic 

USA?  

Are there any known issues regarding the precision of this method?  

[RQ3] If you were to use past year‘s demand to calculate 52 weeks of supply for a 

subpart in a local warehouse, how would this procedure differ from doing the 

same for a spare part?  

Ibland kan man vilja byta ut hela delen istället för bara delkomponenten, beroende på hur 

duktig man är på att felsöka eller hur kräsen kunden är. Ibland kan det vara viktigare att 

servicen blir gjord snarare än vad kostnaden blir, pga att downtime är så dyrt. Kunderna 

är olika.  

How would this method differ for PG and AS spare parts?  

How would the result of this method differ for PG and AS spare parts?  

How would this method differ for Mycronic Japan and Mycronic USA?  

How would the result of this method differ for Mycronic Japan and Mycronic 

USA?  

Are there any known issues regarding the precision of this method?  

[RQ3] If you were to use an average yearly demand to calculate 52 weeks of 

supply for a subpart in a local warehouse, how would this procedure differ from 

doing the same for a spare part?  

How many years would you say is reasonable to take into consideration when 

using the average past demand (and why)?  

How would this method differ for PG and AS spare parts?  

How would the result of this method differ for PG and AS spare parts?  

How would this method differ for Mycronic Japan and Mycronic USA?  

How would the result of this method differ for Mycronic Japan and Mycronic 

USA?  

Are there any known issues regarding the precision of this method?  

[RQ3] Which of these three methods for calculating 52 weeks of supply for a 

subpart in a local warehouse would you say is the most reliable?  
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[RQ3] If you were to choose one of these ways for calculating future supply for a 

subpart in a local warehouse, which one would you choose and why?  

[RQ4] If you were to use forecasting to calculate 52 weeks of (global) supply for a 

subpart in the central warehouse, how would this procedure differ from doing 

the same for a spare part?  

How would this method differ for PG and AS spare parts?  

How would the result of this method differ for PG and AS spare parts?  

Are there any known issues regarding the precision of this method?  

[RQ4] If you were to use past year‘s demand to calculate 52 weeks of (global) 

supply for a subpart in the central warehouse, how would this procedure differ 

from doing the same for a spare part?  

How would this method differ for PG and AS spare parts?  

How would the result of this method differ for PG and AS spare parts?  

Are there any known issues regarding the precision of this method?  

[RQ4] If you were to use an average yearly demand to calculate 52 weeks of 

(global) supply for a subpart in the central warehouse, how would this procedure 

differ from doing the same for a spare part?  

How many years would you say is reasonable to take into consideration when 

using the average past demand (and why)?  

How would this method differ for PG and AS spare parts?  

How would the result of this method differ for PG and AS spare parts?  

Are there any known issues regarding the precision of this method?   

[RQ4] Which of these three methods for calculating 52 weeks of supply for a 

subpart in a central warehouse would you say is the most reliable?  

[RQ4] If you were to choose one of these ways for calculating future supply for a 

subpart in a central warehouse, which one would you choose and why?  

 

Interview 2: Therese Spångvall, Global Spare Parts department, 

Mycronic 
Note: Some of the questions are left unanswered, due to the answers already being provided 

in previous questions. This is largely due to the similarity of RQ1-RQ4. 

 

[RQ1] If you were to calculate the future 52 weeks of supply for a given spare part 

in a local warehouse using forecasts, how would you proceed in doing this?   

Annual usage I M3 som går rullande 12 månader. Faktisk förbrukning. Det är en del av 

beräkningen för forecasten. På SMT finns forecast för de flesta artiklar. På PG är det 

mycket lägre förbrukning, och är därför lite svårare.  

What is the forecast based on? What different variables are there?  

Om en artikel har hög förbrukning så lägger vi in att det ska vara en automatisk forecast. 

Vet dock inte vad den forecasten använder för parametrar osv. Hur den är beräknad. Man 

kan också ställa in automatiska säkerhetslager och välja service level.   

Safety stock beräknas tillsammans med rullande 12 månaders förbrukning, forecasts, 

kostnader och ledtid. “Annual usage” uppdateras en gång per månad, för att ha så lämpliga 

nivåer som möjligt.   

Även vissa SMT-artiklar har väldigt låg forecast (t ex 0,01 per månad).  

Marknad och sälj får lite “hints” från kunder om vad de vill ha, men det sker på 

maskinnivå (dvs. inte på reservdelsnivå). Att göra manuell prognos per reservdel blir svårt.  

How would this method differ for PG and AS spare parts?  
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För PG finns inga forecasts, utan fasta nivåer (?).   

How would the result of this method differ for PG and AS spare parts?  

How would this method differ for Mycronic Japan and Mycronic USA?  

Man lägger upp forecast (per artikel) per lager. Ju närmare kund man kommer, desto lägre 

förbrukning och mer osäker forecast. Det finns forecasts för dotterbolagen, men sköts från 

HQ - främst för SMT.   

Man får behandla varje lager för sig, och varje artikel för sig.   

How would the result of this method differ for Mycronic Japan and Mycronic 

USA?  

Samma artikel kan ha eller inte ha forecast beroende på dotterbolag. Forecasts fungerar 

inte så bra på artiklar med låg förbrukning.  

Are there any known issues regarding the precision of this method?  

Kan vara sårbart att bara kolla på historisk förbrukning. Man har manuella prognoser för 

maskiner, men det är svårt att få en lämplig nivå vad gäller reservdelar.  

[RQ1] If you were to calculate the future 52 weeks of supply for a given spare part 

in a local warehouse using the demand from the past 52 weeks, how would you 

proceed in doing this?   

Gå in I Qlikview, allt som behövs. Man får en rapport för alla artiklar.  

How would this method differ for PG and AS spare parts?  

Det fungerar likadant för PG och AS. Qlikview hämtar från M3.  

How would the result of this method differ for PG and AS spare parts?  

How would this method differ for Mycronic Japan and Mycronic USA?  

Det skulle fungera likadant för olika subs.  

How would the result of this method differ for Mycronic Japan and Mycronic 

USA?  

Are there any known issues regarding the precision of this method?  

Vi kan själva gå in och kolla Qlikview. Jämföra 1 års förbrukning med 2 års förbrukning 

och se mellanskillnaden.  

[RQ1] If you were to calculate the future 52 weeks of supply for a given spare part 

in a local warehouse using an average yearly demand, how would you proceed in 

doing this?  

Det finns 2 års förbrukning I Qlikview. Längre än 2 år tillbaka blir osmidigt, finns ingen 

sammanställd data på det.  

För artiklar med hög förbrukning kan det vara lämpligt att kolla på senaste året eller åren, 

medan det för artiklar med låg förbrukning kan vara nödvändigt att se över längre tid (det 

kan t ex vara artiklar som bara behövs 1 gång var 10:e år, men ändå behövs vid något 

tillfälle). ABC-klassificeringen är tänkt att thantera sådana artiklar som kommer behövas 

men inte har hög förbrukning. Man måste också ta hänsyn till “end of life”, dvs att vissa 

reservdelar inte går att införskaffa på nytt från leverantörerna efter ett tag, utan måste 

ligga kvar då de är de enda som finns kvar.  

Det är inte så synligt I Qlikview idag vilka kriterier olika mätetal är baserade på.  

Therese tycker inte att det ska spela någon roll att Mycronic har växt mycket på senare år. 

De nya bolagen är till stor del nya produkter, med andra reservdelar som inte är samma 

som de man haft tidigare. Det finns dock en högre risk att det krävs fler reservdelar när det 

är fler maskiner ute I fältet (eftersom de sålda maskinerna ackumuleras över tid).   

How many years would you say is reasonable to take into consideration (and 

why)?  

2 år.   
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How would this method differ for PG and AS spare parts?  

How would the result of this method differ for PG and AS spare parts?  

How would this method differ for Mycronic Japan and Mycronic USA?  

How would the result of this method differ for Mycronic Japan and Mycronic 

USA?  

Are there any known issues regarding the precision of this method?  

[RQ1] Which of these three methods for calculating 52 weeks of supply for a spare 

part in a local warehouse would you say is the most reliable?  

Lättast att använda historisk förbrukning (Annual usage), men att väga in aspekten med 

att material som förbrukas sällan kanske behöver kolla på ett längre spann.  

[RQ1] If you were to choose one of these ways for calculating future supply for a 

spare part in a local warehouse, which one would you choose and why?   

[RQ2] If you were to use forecasting to calculate 52 weeks of (global) supply for a 

spare part in the central warehouse, how would this procedure differ from doing 

the same for a local warehouse?  

Fler produkter med forecast I central warehouse, I o m högre förbrukning (högre volymer). 

Lättare att gå på forecasten om man bara kollar central warehouse. Om man vill ha 

gemensamt arbetssätt för alla, kolla på årsförbrukning.  

Kolla med Mats om det är möjligt att kolla längre tillbaka än 2 år. Therese tycker att det 

kanske vore att föredra att kolla längre tillbaka I tiden om möjligt. Det går inte att 

selektera på nya och gamla produkter, blir därför svårt att tolka förbrukning senaste t ex 5 

åren.  

How would this method differ for PG and AS spare parts?  

Samma.   

How would the result of this method differ for PG and AS spare parts?  

Are there any known issues regarding the precision of this method?  

[RQ2] If you were to use the past year’s demand to calculate 52 weeks of (global) 

supply for a spare part in the central warehouse, how would this procedure differ 

from doing the same for a local warehouse?  

Mängderna skiljer sig. Arbetssättet är detsamma. Subs lägger sina kundorder på samma 

sätt. 

How would this method differ for PG and AS spare parts?  

How would the result of this method differ for PG and AS spare parts?  

Are there any known issues regarding the precision of this method?  

[RQ2] If you were to use an average yearly demand to calculate 52 weeks of 

(global) supply for a spare part in the central warehouse, how would this 

procedure differ from doing the same for a local warehouse?  

How many years would you say is reasonable to take into consideration when 

using the average past demand (and why)?  

How would this method differ for PG and AS spare parts?  

How would the result of this method differ for PG and AS spare parts?  

Are there any known issues regarding the precision of this method?  

[RQ2] Which of these three methods for calculating 52 weeks of supply for a spare 

part in the central warehouse would you say is the most reliable?  

[RQ2] If you were to choose one of these ways for calculating future supply for a 

spare part in a central warehouse, which one would you choose and why?  

[RQ3] If you had to find out what subparts a spare part consists of, how would 

you proceed in doing this?  
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På SMT-sidan är de flesta produkterna inköpta. Vet ej om Bill of Material finns för alla de 

produkterna. Det finns I så fall i Aras (Product Lifecycle Management). Om man skulle 

kolla på subparts förbrukning får man först identifiera dem I Aras, sedan gå tillbaka till 

Qlikview (?) för att se deras förbrukning. Vissa finns I Qlikview och vissa inte (beroende på 

om de I sig är reservdelar eller ej).  

Man diskuterar redan hur man ska “strippa” reservdelar för att bevara komponenter. Finns 

inget bra sätt att veta vad som behövs för att göra det. SPAR-gruppen (Pontus Telander?) 

kanske sysslar med det här. Spare Parts Analysis and Repair. De tar in trasiga saker.  

Det finns redan reservdelar på olika nivåer idag. Man behöver veta vilka delar som kan 

vara användbara när  man ska ta isär en reservdel till dess komponenter.  

På PG-sidan tillverkas de flesta produkter här (HQ). Deras BOM finns tillgängliga I Aras.  

Would the same method be used for both PG and AS spare parts?  

För PG-sidan finns alla BOM. För AS-sidan finns BOM i vissa fall. För både PG och AS 

behöver man gå till Aras och sedan tillbaka till Qlikview.  

Is it possible to use this method to identify subparts for all spare parts?  

What does it mean if no subparts are identified?  (Are there no subparts? Are 

subparts impossible to identify?)  

AS: Om man inte hittar mer så har man valt det som lägsta nivå, då vill vi inte stycka.  

PG: Då är det gammalt och förmodligen inte värt.  

 

(If it is not possible to identify subparts, skip the questions below)  

 

[RQ3] How would you determine if the identified subpart is useful or not? (Is it 

possible to determine areas of use? Consumption rate?)  

[RQ3] If you were to use forecasting to calculate 52 weeks of supply for a subpart 

in a local warehouse, how would this procedure differ from doing the same for a 

spare part?  

För att subparts ska vara intressanta behöver de finnas I en reservdelslista. Då skulle all 

information finnas (i Qlikview osv.). Finns säkert fall då subparts som inte finns i en 

reservdelslista också är intressanta, men datan finns inte tillgänglig. Det blir en 

teknikfråga; man behöver kolla med serviceorganisationerna.  

Samma tänk för subparts som för andra reservdelar.  

How would this method differ for PG and AS spare parts?  

How would the result of this method differ for PG and AS spare parts?  

How would this method differ for Mycronic Japan and Mycronic USA?  

How would the result of this method differ for Mycronic Japan and Mycronic 

USA?  

Are there any known issues regarding the precision of this method?  

[RQ3] If you were to use past year‘s demand to calculate 52 weeks of supply for a 

subpart in a local warehouse, how would this procedure differ from doing the 

same for a spare part?  

How would this method differ for PG and AS spare parts?  

How would the result of this method differ for PG and AS spare parts?  

How would this method differ for Mycronic Japan and Mycronic USA?  

How would the result of this method differ for Mycronic Japan and Mycronic 

USA?  

Are there any known issues regarding the precision of this method?  
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[RQ3] If you were to use an average yearly demand to calculate 52 weeks of 

supply for a subpart in a local warehouse, how would this procedure differ from 

doing the same for a spare part?   

How many years would you say is reasonable to take into consideration when 

using the average past demand (and why)?  

How would this method differ for PG and AS spare parts?  

How would the result of this method differ for PG and AS spare parts?  

How would this method differ for Mycronic Japan and Mycronic USA?  

How would the result of this method differ for Mycronic Japan and Mycronic 

USA?  

Are there any known issues regarding the precision of this method?  

[RQ3] Which of these three methods for calculating 52 weeks of supply for a 

subpart in a local warehouse would you say is the most reliable?  

[RQ3] If you were to choose one of these ways for calculating future supply for a 

subpart in a local warehouse, which one would you choose and why?  

[RQ4] If you were to use forecasting to calculate 52 weeks of (global) supply for a 

subpart in the central warehouse, how would this procedure differ from doing 

the same for a spare part?  

How would this method differ for PG and AS spare parts?  

How would the result of this method differ for PG and AS spare parts?  

Are there any known issues regarding the precision of this method?  

[RQ4] If you were to use past year‘s demand to calculate 52 weeks of (global) 

supply for a subpart in the central warehouse, how would this procedure differ 

from doing the same for a spare part?  

How would this method differ for PG and AS spare parts?  

How would the result of this method differ for PG and AS spare parts?  

Are there any known issues regarding the precision of this method?  

[RQ4] If you were to use an average yearly demand to calculate 52 weeks of 

(global) supply for a subpart in the central warehouse, how would this procedure 

differ from doing the same for a spare part?  

How many years would you say is reasonable to take into consideration when 

using the average past demand (and why)?  

How would this method differ for PG and AS spare parts?  

How would the result of this method differ for PG and AS spare parts?  

Are there any known issues regarding the precision of this method?   

[RQ4] Which of these three methods for calculating 52 weeks of supply for a 

subpart in a central warehouse would you say is the most reliable?  

[RQ4] If you were to choose one of these ways for calculating future supply for a 

subpart in a central warehouse, which one would you choose and why? 

 

Interview 3: Curth Ahlman, Inbound Logistics department, Mycronic 
Note: Some of the questions are left unanswered, due to the answers already being provided 

in previous questions. This is largely due to the similarity of RQ1-RQ4. 

 
[RQ1] If you were to calculate the future 52 weeks of supply for a given spare part 

in a local warehouse using forecasts, how would you proceed in doing this?   

Beräkning av något slag, samt någon typ av servicegrad. Subjektiva lager borde attesteras 

och godkännas varje år. Saker som är end of life borde ligga centralt. Bör revideras. 
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Borde finnas en process för det. Om du har en plnaeringspolicy får du en prognosmetod; 

den är inställd på någon typ av frekvens (relaterad till volymvärde). Teoretiskt kan man ski

cka iväg en hel årsförbrukning om man har lager där.  

Prognosen bygger mycket på förbrukning (historik och trend). Curth saknar life-cycle 

management; är det I en utfasningsfas, I mitten 

av livscykeln, osv? Kanske behöver ta hänsyn till det. Ska man ha end of life-

artiklar ute hos kunderna, eller ska de ligga centralt? Saknas policy för det.  

Prognosen ser man I affärssystemet. Man beställer bara 

det som ligger inom ledtidsgränsen. Mycket sköts av distributionsorder (genom 001). 

Kan vara svårt att göra korrekta prognoser när ledtiden inte är korrekt (1 kontra 80 dagar)

?  

• What is the forecast based on? What different variables are there?  

  

• How would this method differ for PG and AS spare parts?  

PG har inga säkerhetslager. Någon kanske har börjat kolla på det.  

• How would the result of this method differ for PG and AS spare parts?  

AS går på trend (tidigare data) hela tiden. PG har strategiska lager (manuella).  

Finns ingen prognos för säljbolagen.  

• How would this method differ for Mycronic Japan and Mycronic USA?  

  

• How would the result of this method differ for Mycronic Japan 

and Mycronic USA?  

  

• Are there any known issues regarding the precision of this method?  

  

[RQ1] If you were to calculate the future 52 weeks of supply for a given spare part 

in a local warehouse using the demand from the past 52 weeks, how would you 

proceed in doing this?   

Tror inte Marketing är inblandade I prgonosen.   

• How would this method differ for PG and AS spare parts?  

Svårt att styra PG på grund av ojämn förbrukning (kan förbrukas 0 I flera år osv).  

• How would the result of this method differ for PG and AS spare parts?  

• How would this method differ for Mycronic Japan and Mycronic USA?  

• How would the result of this method differ for Mycronic Japan 

and Mycronic USA?  

• Are there any known issues regarding the precision of this method?  

[RQ1] If you were to calculate the future 52 weeks of supply for a given spare part 

in a local warehouse using an average yearly demand, how would you proceed in 

doing this?   

Ett år eller flera år skulle båda fungera. Man får se hur mycket som rör sig och sedan tanka

 in det I Annual 

demand. Man kanske gör en manuell översyn också och försöker hitta eventuella felaktighet

er. Det finns ofta avvikelser (t ex 

en maskin såldes till ett ställe men hamnade någon annanstans). 

Det kan vara nödvändigt att ta hänsyn till plötsliga toppar (pga prototyper eller liknande), 

som gör att den genomsnittliga förbrukningen blir missvisande.  

• How many years would you say is reasonable to take into consideration 

(and why)?  
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• How would this method differ for PG and AS spare parts?  

• How would the result of this method differ for PG and AS spare parts?  

• How would this method differ for Mycronic Japan and Mycronic USA?  

• How would the result of this method differ for Mycronic Japan 

and Mycronic USA?  

• Are there any known issues regarding the precision of this method?’  

AS borde räcka med ett år p.g.a. mer standardiserat och PG fler år. (om man nu 

ska generallisera).  

[RQ1] Which of these three methods for calculating 52 weeks of supply for a spare 

part in a local warehouse would you say is the most reliable?  

[RQ1] If you were to choose one of these ways for calculating future supply for a 

spare part in a local warehouse, which one would you choose and why?   

[RQ2] If you were to use forecasting to calculate 52 weeks of (global) supply for a 

spare part in the central warehouse, how would this procedure differ from doing 

the same for a local warehouse?  

• How would this method differ for PG and AS spare parts?  

• How would the result of this method differ for PG and AS spare parts?  

• Are there any known issues regarding the precision of this method?  

[RQ2] If you were to use the past year’s demand to calculate 52 weeks of (global) 

supply for a spare part in the central warehouse, how would this procedure differ 

from doing the same for a local warehouse?  

• How would this method differ for PG and AS spare parts?  

• How would the result of this method differ for PG and AS spare parts?  

• Are there any known issues regarding the precision of this method?  

[RQ2] If you were to use an average yearly demand to calculate 52 weeks of 

(global) supply for a spare part in the central warehouse, how would this 

procedure differ from doing the same for a local warehouse?  

• How many years would you say is reasonable to take into consideration 

when using the average past demand (and why)?  

• How would this method differ for PG and AS spare parts?  

• How would the result of this method differ for PG and AS spare parts?  

• Are there any known issues regarding the precision of this method?  

[RQ2] Which of these three methods for calculating 52 weeks of supply for a spare 

part in the central warehouse would you say is the most reliable?  

[RQ2] If you were to choose one of these ways for calculating future supply for a 

spare part in a central warehouse, which one would you choose and why?  

[RQ3] If you had to find out what subparts a spare part consists of, how would 

you proceed in doing this?  

Produktions-BOM ligger I M3. Konstruktions-BOM ligger I 

Aras. Generellt samma information i båda BOM, men kan finnas undantag. Man kan gå In 

I BOM och se hur många av varje del som ska finnas och hur många man har tagit ut.  

För vissa delar går det att se vilka underdelar som finns, för vissa andra. För PG-

sidan funkar det nog.   

Curth tror att det går I dotterbolagen också.  

Det går antagligen inte att gå in I produktions-BOM I 

M3 och bara direkt se förbrukningen för delkomponenterna, men 

det går nog att implementera på något sätt (göra någon slags query för delkomponenter).  

• Would the same method be used for both PG and AS spare parts?  
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• Is it possible to use this method to identify subparts for all spare parts?  

• What does it mean if no subparts are identified?  (Are there no subparts? 

Are subparts impossible to identify?)  

Det är inte alltid länkat vilka delkomponenter som finns. Man kanske kan se det via Aras. 

Det visualiseras I sprängskisser för reservdelslistor till kunden.  

(If it is not possible to identify subparts, skip the questions below)  
[RQ3] How would you determine if the identified subpart is useful or not? (Is it 

possible to determine areas of use? Consumption rate?)  

[RQ3] If you were to use forecasting to calculate 52 weeks of supply for 

a subpart in a local warehouse, how would this procedure differ from doing the 

same for a spare part?  

  

• How would this method differ for PG and AS spare parts?  

• How would the result of this method differ for PG and AS spare parts?  

• How would this method differ for Mycronic Japan and Mycronic USA?  

• How would the result of this method differ for Mycronic Japan and 

Mycronic USA?  

• Are there any known issues regarding the precision of this method?  

[RQ3] If you were to use past year‘s demand to calculate 52 weeks of supply for 

a subpart in a local warehouse, how would this procedure differ from doing the 

same for a spare part?  

• How would this method differ for PG and AS spare parts?  

• How would the result of this method differ for PG and AS spare parts?  

• How would this method differ for Mycronic Japan and Mycronic USA?  

• How would the result of this method differ for Mycronic Japan and 

Mycronic USA?  

• Are there any known issues regarding the precision of this method?  

[RQ3] If you were to use an average yearly demand to calculate 52 weeks of 

supply for a subpart in a local warehouse, how would this procedure differ from 

doing the same for a spare part?  

• How many years would you say is reasonable to take into consideration 

when using the average past demand (and why)?  

• How would this method differ for PG and AS spare parts?  

• How would the result of this method differ for PG and AS spare parts?  

• How would this method differ for Mycronic Japan and Mycronic USA?  

• How would the result of this method differ for Mycronic Japan and 

Mycronic USA?  

• Are there any known issues regarding the precision of this method?  

[RQ3] Which of these three methods for calculating 52 weeks of supply for 

a subpart in a local warehouse would you say is the most reliable?  

[RQ3] If you were to choose one of these ways for calculating future supply for 

a subpart in a local warehouse, which one would you choose and why?  

[RQ4] If you were to use forecasting to calculate 52 weeks of (global) supply for 

a subpart in the central warehouse, how would this procedure differ from doing 

the same for a spare part?  

• How would this method differ for PG and AS spare parts?  

• How would the result of this method differ for PG and AS spare parts?  

• Are there any known issues regarding the precision of this method?  
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[RQ4] If you were to use past year‘s demand to calculate 52 weeks of (global) 

supply for a subpart in the central warehouse, how would this procedure differ 

from doing the same for a spare part?  

• How would this method differ for PG and AS spare parts?  

• How would the result of this method differ for PG and AS spare parts?  

• Are there any known issues regarding the precision of this method?  

[RQ4] If you were to use an average yearly demand to calculate 52 weeks of 

(global) supply for a subpart in the central warehouse, how would this procedure 

differ from doing the same for a spare part?  

• How many years would you say is reasonable to take into consideration 

when using the average past demand (and why)?  

• How would this method differ for PG and AS spare parts?  

• How would the result of this method differ for PG and AS spare parts?  

• Are there any known issues regarding the precision of this method?   

[RQ4] Which of these three methods for calculating 52 weeks of supply for 

a subpart in a central warehouse would you say is the most reliable?  

[RQ4] If you were to choose one of these ways for calculating future supply for 

a subpart in a central warehouse, which one would you choose and why?  

 

Interview Guide – RQ6 – Cannibalisation Capabilities 

 

Interview 1: Jason Gross, Service department, Mycronic 

 
[RQ6] What different capabilities might be necessary to cannibalise a spare part?  

Prerequisites in the field: field service engineer and his toolkit. There is a global skills 

matrix to determine whether necessary competence is available. Every engineer and what 

platforms they are certified for (repair, serve). Not necessarily capable of cannibalising, but 

maybe.  

PG has a lot more structured process around salvaging.   

There is no cannibalisation of AS spare parts today. There are no big spare parts where 

there is value in dismantling them.  There is a refurbishment process for AS 

spare parts however. Jason thinks more machines are cannibalised than spare parts. Some 

subsidiaries take the machines back and take key spare parts of that scrapped machine, for 

other customers. That cannibalisation is done in the subsidiaries (some of them, if not, they 

will be scrapped. The capabilities are there though, it wouldn’t be because of that, it could 

be because of space.). The part that is taken off the machines would be as old as the 

machine though, 20 years old, so you can’t really sell it. You can’t sell it as new, you can sell 

it as refurbished. You can give it free of charge to a customer. There is not so much of a 

business case around this.   

There is no process around what machines should be scrapped in what way. The 

subsidiaries decides themselves what machines should be scrapped of what spare parts. 

Decided by their own experience. The salary for a technician is 150euro an hour so it would 

be a really expensive way of getting a spare part that you can’t sell. The value would be 

that you can satisfy a needing customer.  

Valuable: if an official spare part is end of life (no longer available from manufacturer), and 

they come upon a machine with such spare parts they might be valuable to keep even with 

transport costs.  
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There are certain spare parts that (not done today) can’t be repaired in field and has to be 

taken back to the manufacturer.  

We don’t cannibalise spare parts because any subparts of value would already be in 

stock as an official spare part.  

Not every engineer are capable of servicing every machine.  

 Are there certain tools required, or certain knowledge?  

Every engineer has a comprehensive toolkit. Might be cases where the exact tool (torch 

wrench or whatever) isn’t available.  

Do the necessary capabilities differ between AS and PG spare parts?   

There aren’t so many lower level subparts for AS that aren’t already spare parts themselves. 

There might be 20-30 big spare parts made up by lower level spare parts.  

[RQ6] How would you determine which capabilities are needed 

to cannibalise a specific spare part?  

There is no way of knowing what spare parts that are possible to repair in field (that has 

to be taken back to the manufacturer.   

Are there any rules of thumb that can be used?  

There is no way of knowing what spare parts that are possible to repair in field (that has 

to be taken back to the manufacturer.   

Are the necessary capabilities same for all spare parts? For most spare parts?  

PG and AS are very different, PG have 100 machines, AS have 1400, (tusen?). AS 

don’t cannibalise, PG migt do that because it’s completely different.  

Is it possible for someone without technical knowledge to determine what 

capabilities are necessary?  

No 

[RQ6] Do you know which of the capabilities mentioned are available at 

the Mycronic HQ?  

If you would take something back to the HQ, it’s a lot of money to ship a machine. It would 

not be worth it. In hydrohead case, it would be better to take that part of a machine and 

ship that part back. But then again, the part must be taken of, send it to sweden, repair it 

in sweden and so on and so on. And the machine/part would be so old it’s   

6000 per machine  

I think the problem in AS for you. The most spare part are low level spare parts, they can’t 

be taken down into lower levels. For example circuit boards, there are cable, brackets, they 

can’t be taken down into usefull parts. There are maybe 20-30 that can be taken down into 

spare parts, only a few of them are mechanical, rest electornic. Electronics are difficult 

to cannibalise, it’s a different game. If something is scrapped, then the whole thing is 

probably worthless.   

We don’t have people repairing, either because a spare part can be repaired, because it’s too 

worn or because it’s not economically viable.  

[RQ6] Do you know which of the capabilities mentioned are available at the 

subsidiaries?   

AS: Skills matrix would cover the engineer’s skills it covers all subs and all skills. It covers 

skills per platform: install, service, break fix, training others.  

Updated on a quarterly basis.  

What capabilities are available at Mycronic Japan?  

What capabilities are available at Mycronic USA?  

How would you determine what capabilities are available at an arbitrary local 

warehouse?  
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Skills matrix.  

Basically there is no utilization slack where the technicians can spend time 

on cannibalisation. The opportunity cost for cannibalising something is also extremel high 

since a technician earns the company a lot of money out in the field.  

The cost for using an old spare part might not outweigh the risk and the downtime cost if it 

doesn’t work.  

 

Interview 2: Pontus Thelander, SPAR department, Mycronic 

 
[RQ6] What different capabilities might be necessary to cannibalise a spare part?  

Alla kunder är utomlands, så de resrvdelar som finns I HQ är ganska få, 

det är bara ett buffertlager.  

Behövs ganska mycket  kunskap. Kanske 3-

4 st på HQ som kan utföra kannibalisering idag, som kan mycket av reservdelar. 

Finns ett par st lokalt (typ en I Japan, en I Taiwan) som kan plocka isär vissa reservdelar. 

Har gjorts en del sådana jobb, funkar inte alltid så bra.  

  

• Are there certain tools required, or certain knowledge?  

3-4 st som kan utföra det här på HQ: 

Vet vilka verktyg som behövs för att göra det lokalt. Brukar vara en 

standard verktygslåda. Man definierar från HQ vilka verktyg som ska finnas ute I servicek

ontoret. Det som inte finns ute lokalt är möjligheten att programmera om kort.   

  

• Do the necessary capabilities differ between AS and PG spare 

parts?   

Har ingen egentlig koll på AS-sidan. 

Det han har förstått av kollegor är att delarna till 

PG är dyrare och mer komplicerade. Det krävs alltså mer. 

Det han har fått reda på är att kund ofta kan serva sina egna maskiner. På PG är de

t alltid mycronic personal som servar, 

det behövs mycket utbildning för att klara av servicen av dessa maskiner. Det 

tar över ett år innan man kan börja göra någonting själv över huvud taget. Det finns 

personer som har jobbat i tre år är som fortfarande känns som nybörjare.  

[RQ6] How would you determine which capabilities are needed 

to cannibalise a specific spare part?  

Med den erfarenheten vi har får man göra en bedömning. I teorin så går det mesta att göra, 

men erfarenhet visar vilka som är värda att kannibalisera.  

• Are there any rules of thumb that can be used?  

Det går nog att kannibalisera alla PG-reservdelar, men lönsamheten I 

det varierar (beroende på hur många maskiner de används för exempelvis). 

Det är ganska mycket jobb för vissa komponenter också (väga inköps- 

mot lönekostnad osv). Vissa går dock inte att köpa in på nytt.  

Vi brukar ha garanti på 10 år. Efter 10 år måste man omförhandla servicekontrakt varje år. 
Då måste man överväga hur väl man kan serva behovet av reservdelar. Guld-sivler-

brons. Guldkontrakt har förtur, 

de betalar då mer Blir det konflikt mellan guld/brons så går guld före. 
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Det är andra nackdelar också. Brons och silver är inte samma servicetider. 

Tex. På helger o.s.v.  

• Are the necessary capabilities same for all spare parts? For most 

spare parts?  

Det skiljer sig mellan olika delar. Komponenter med omprogrammering av kort kanske bar

a 2 på HQ kan. Mekaniska komponenter där man bara 

ska flytta runt saker, kan nog alla 4 på HQ. Finmekanisk: 

2 personer kan. Grovmekanisk: alla 4.   

Omprogrammering är inte så mycket. Det finns två-

tre sorters omprogrammering. Lätta förändringar går att göra överallt (HQ, Japan, 

Taiwan). Andra omprogrammeringar kräver annan utrustning (som finns på HQ) och går i

nte att göra utomlands. Grovmekaniska går utomlands, finmekaniska går inte utomlands.  

• Is it possible for someone without technical knowledge to 

determine what capabilities are necessary?  

Nej. Det måste någon med teknisk kunskap avgöra. Går inte att söka I systemet heller, 

man måste veta på artikelnivå.  

[RQ6] Do you know which of the capabilities mentioned are available at 

the Mycronic HQ?  

Kannibalisering sker idag I HQ.   

FRU = Field Replacable Unit. - 

En större modul än vad som oftast behövs vid reparationer men som används för att göra r

eparationen snabbare. Istället för att pilla med att komma åt exakt rätt trasig del byter ma

n ut hela modulen och analyserar den trasiga modulen hemma I HQ.   

Reservdelar på PG-sidan är till stor del end of life. Svårt att få tag 

I komponenter för att kunna underhålla.   

Nuvarande process för att plocka hem och kannibalisera: reaktiv. Ibland proaktiv för komp

onenter med större efterfrågan.  

   

[RQ6] Do you know which of the capabilities mentioned are available at the 

subsidiaries?   

  

Det finns kanske totalt två personer utomlands (1 japan, 

1 korea), som skulle klara ett fåtal av reservdelarna. 

Men generellt vill vi inte att man utför kannibalisering lokalt, 

av erfarenhet. När det skett har det blivit problem.  

• What capabilities are available at Mycronic Japan?  

1 person I Japan, 1 I Taiwan.  

• What capabilities are available at Mycronic USA?  

På en plattformstyp finns det kompetens I USA. (Totalt finns fyra plattformar) 

En specifik person, dock I pensionsåldern nu! :o Det är dock väldigt lite PG I USA generellt. 

Den plattformstypen som Pontus prtar om är Intels.   

Massproduktionen sker nu I Asien, Japan->Korea->Taiwan->Kina.  

• How would you determine what capabilities are available at an 

arbitrary local warehouse?  

Det finns case’s där subparts kan användas I flera olika spare parts. 

Det skulle finnas ett värde I att ta 

hem delar för att kannibalisera och sedan installera subparts till nya spare parts.   

Finns hyllor med “shelf life”-produkter I lokallagren.  
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Interview Guide – RQ5 and RQ7 – Mapping Actors & Activities 

 

Interview 1: Kate Gross, Export department, Mycronic  

 
[RQ5] Suppose that you were to redistribute a spare part from one local 

warehouse to another local warehouse. Could you, step by step, 

describe the activities and actors involved in this process?  

Version 1. HQ contacts subs (Therese/Per), sub moves the part to another sub warehouse.   

Version 2. HQ (Therese/Per) asks sub2 if they have a part, sub2 finds the part, sub2 tells 

sub1 they need to order the part from sub2, sub1 places an order for the part, sub2 receives 

order, sub2 ships part, sub1 receives part in M3, sub2 sends out invoice issue in m3  

When the sub gets the request: find the part, fix credit/payment with the other sub, get 

instructions from HQ where to ship, ship it (put in a box, determine who pays shipment 

(shipping terms need to be clarified by HQ))  

“Ganska avancerad process för att fixa kredit och betalning mellan två warehouses”  

  

Compliance issues with moving spare parts around (from country to country)?   

Financial rules?  

Shipping terms?  

Who pays cost?  

M3 set up for this?  

Duties outside EU?  

Import rules (Export/Bringing back?)  

Stock taking at subs might not be very accurate!  

Need to remember safety stock levels: Setting safety stock levels is important, otherwise we 

would perhaps ship away safety stock that will be ordered instantly (?)  

• Would the activities be the same for PG and AS spare parts?  

Same steps. Would probably more limited in usage for PG (low consumption). Gold 

contracts PG (24/7 service) would have an impact – need to be careful what parts to 

move around so as not to cause shortages.  

• Would the activities be the same regardless of the subsidiaries?  

Within Europe: no customs. Outside of Europe you will get customs.  

[RQ5] Suppose that you were to source a spare part from a supplier to a local 

warehouse. Could you, step by step, describe the activities and actors involved 

in this process?  

DO: Automatic: SS level reached (?), DO triggered, picking list printed automatically 

(warehouse), pick up picking list + labels (warehouse), pick up picking list (export), shipped 

to sub (export), Export will send an internal invoice to the sub, sub receive it in M3  

CO: Manual order in 002, picking list is printed in 002 -> picking and shipping to 

customer, Export send internal invoice to the sub, sub receives the part.  

Would the activities be the same for PG and AS spare parts?  

When doing a DO, the DO is automatically triggered for AS and PG spare parts. The 

picking list automatically created for AS spare parts, but has to be manually pushed 

through M3 for PG spare parts.  

Would the activities be the same regardless of the local warehouse?  

Yes.  
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[RQ7] Suppose that you were to distribute a spare part from a local warehouse to 

the central warehouse. Could you, step by step, describe the activities and 

actors involved in this process?  

Global spare parts (Therese/Per) request pull-back through email, perhaps goes via Claims 

(?), sub raises a Cappa (problem database) case, sub ships part back to HQ; goods received 

at Claims, inspection at Claims, credit issued to sub (if spare part is whole), parts put in 

M3  

   

Shipping?  

Duty?  

• Would the activities be the same for PG and AS spare parts?  

Probably yes for all activities.  

• Would the activities be the same regardless of the local warehouse?  

Yes.   

For outside of EU, what value would the part be of on the customs shipping paper work 

(vad skulle man säga att delen är värd). Importing and exporting rules (THIS IS 

IMPORTANT FOR ALL FOUR SCENARIOS MENTIONED). This differs between different 

countries (not inside EU probably).   

The tax can be quite a substantial amount of money. I don’t know exactly how it works with 

customs, I’m sure there is a way around paying duties for the same spare part several times, 

but I don’t know. The duty rules are quite complex.  

[RQ7] Suppose that you were to source a spare part from a supplier to the central 

warehouse. Could you, step by step, describe the activities and actors involved in 

this process?  

For purchased spare parts: Starts with demand in M3 triggered by either a CO or DO. 

Operational Purchase place order on supplier. Goods received. (and then Ship to sub or ship 

to customer). Some spare parts have to be manufactured.   

For the manufactured spare parts: a demand will be triggered from either a CO or DO, 

which will then trigger a MO proposal in M3. Then there is a production review of the M3 

proposals, if OK the proposal is converted into a firm MO’s. The proposed MO will trigger 

demand for the subparts needed (maybe only once the firm MO is confirmed, but Kate 

thinks it’s when the proposal arises).  

• Would the activities be the same for PG and AS spare parts?   

Pretty much the same.  

  

Interview 2: Therese Spångvall, Global Spare Parts department, 

Mycronic 

 
[RQ5] Suppose that you were to redistribute a spare part from one local 

warehouse to another local warehouse. Could you, step by step, describe the 

activities and actors involved in this process?  

För AS “går det inte” p.g.a. finansiella skäl.  

Scenario USA->GER AS-reservdel:   

M3 mässigt så går det inte. Då måste man väga in AB (002), då skickar vi den I M3 från 

USA->SE->GER så då måste man skicka en kredit (för lagervärdet) till dotterbolaget och 

även inventera in materialet I 002. Sen kan materialet skickas ut till Tyskland (I M3). Som 

det är uppsatt idag så får inte subs kreditera varandra I M3. Finns ingen som riktigt vill ta 

ansvar för att skicka krediten till USA eftersom sakerna aldrig är här och vänder. Hade 
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materialet faktiskt kommit hit så hade claims tagit emot det och skickat kredit. Senast var 

det Service som var inblandad I att skicka ut Kredit, och så kanske det oftast är även fast 

det inte borde vara så.   

Kan vara så att tyskland frågar therese efter en del -> Therese kollar systemet -> 

kontaktar sub som har delen, hon blir mellanhand för att skapa manuell distribution o.s.v. 

“Kan man inte se I M3 om saker finns?” - Jo men det kan vara nyinkommen order eller att 

det är en lagerdiff på just den delen, därför frågar man alltid subsen.  

Fysiskt går det enkelt. USA bokar någon form av frakt (vem som står för vilka kostnader 

kan bero på fraktform). Skickar trackingnummer till Tyskland. Tullar etc. Skeppar 

reservdelen som sedan tas emot.   

Scenario JAP->KOR PG-reservdel:  

På PG-sidan får dotterbolagen hjälpa varandra (det är t o m uppmuntrat), pga låg 

förbrukning och dyra reservdelar. Skulle ha väldigt höga lagerkostnader annars. Det är 

också mycket end of life (mycket produkter som inte går att införskaffa på nytt), pga små 

volymer – ingen leverantör som vill upprätthålla väldigt små flöden i många år. Mycket 

specialframtaget material designat av Mycronic som man vill att leverantörerna ska fixa.  

Både fysiskt och I M3 funkar det.   

Materialet kommer faktureras mot kunden direkt när det lämnar Japan. Enligt M3 går det 

direkt till kunden. Man vet dock inte om det är den här produkten som orsakar problemet 

hos kunden. Rent fysiskt kan delen då ligga I lager I Korea länge (enligt kundens 

önskning). Den kan också fysiskt gå ut till kunden direkt. Hur det går till när en produkt I 

M3 har blivit lagd hos kunden men den fysiskt I slutändan hamnar på lagret (för att den 

inte behövdes I reparationen) är lite oklart. Det finns ingen standard för hur man ska göra.  

Varför man inte kan göra distributionsorders mellan subs (man måste göra CO) vet inte 

Therese. “Det hade varit smutt.” - Therese  

Rent fysiskt går produkter från sub till sub till kund för PG. För AS... blir det nog samma.  

Något som skiljer dem är att det oftast är lättare att veta exakt vilken del man behöver när 

det gäller AS eftersom det är enklare maskiner. För PG är det ofta så att man behöver ett 

sort gäng delar som   

För att flytta PG mellan två subs måste Den sub som vill ha saker skapa en kundorder.   

KONTAKTA TOBIAS BÖÖK OM VI VILL VETA MER OM FINANSIELLA 

SVÅRIGHETER KRING DISTRIBUTIONER SUB->SUB   

Would the activities be the same for PG and AS spare parts?  

Nej, se ovan.  

Would the activities be the same regardless of the subsidiaries?  

För olika dotterbolag kan det vara olika med vem som står för den veckoliga 

fraktkostnaden, Tyskland står alltid för den själva. Men aktiviterna ovan för AS skulle inte 

vara annorlunda.   

[RQ5] Suppose that you were to source a spare part from a supplier to a local 

warehouse. Could you, step by step, describe the activities and actors involved in 

this process?  

“Hur den ser ut nu eller I framtiden...” Det kan komma att ändra sig.   

Som det ser ut nu: För både AS och PG: Allt material köps in hit, sen skickas det ut, både 

till slutkund och dotterbolag-sen vidare. Skulle vara HÖGST undandtagsfall att subs köper 

själva.   

Nuvarande process (samma för AS och PG): Det köps in från supplier (av operative 

purchase), skickas sedan till produktionslager (HQ) där det kommer en plocklista till 

Warehouse för att flytta till reservdelslager, sedan en liten flytt (av Warehouse) av 

lagerplats till reservdelslager (HQ), sedan plocklista I reservdelslager -> plock av reservdel 



164 

 

-> packning, åker sedan med DO till dotterbolag (Therese tror att de flesta dotterbolag 

betalar för frakten själva).  

Would the activities be the same for PG and AS spare parts?  

Ja. För PG går det nog oftast via DO till dotterbolag, snarare än CO till kund. För AS är det 

lite blandat.  

Would the activities be the same regardless of the local warehouse?  

Ja.  

[RQ7] Suppose that you were to distribute a spare part from a local warehouse to 

the central warehouse. Could you, step by step, describe the activities and actors 

involved in this process?  

Det är nog samma lika process för både AS och PG. (Det börjar med att man har en 

tekniker ute på maskin, man har en trasig produkt som teknikern tar tillbaka till lokala 

lagret, de vill att HQ ska felsöka så de vill skicka tillbaka produkten). Så sub skickar 

returförfrågan till HQ som de behöver ha godkännande på innan de returnerar det. 

Förfrågan går via Cappa, så det skiljer sig mellan AS och PG vem den går till. För AS 

godkänns allting utav claims. Ponera att det är en stor pullback, då är det idag vi på Global 

spare parts som tar fram en urvalslista på vilka produkter som eventuellt ska skickas 

tillbaka (subsen får själva granska vilka som är rimliga, claims är även involverade).   

Sen när vi får hit materialet ska allting även krediteras, alla transaktioner samt krediteras 

måste ske under en kalendermånad för att finansiellt ska bli bäst. Det kan försvåra ifall 

man måste vänta med att göra transaktioner osv.  

Det kan också skickas fysiskt innan det överförs digitalt. Man vill kreditera saker 

samtidigt som man får materialet fysiskt.   

När det gäller skrotning får de också göra ett cappa-case så att HQ kan kreditera subsen 

även om skrotningen sker lokalt. Kolla med Yousef Gholamshahzari.  

Subs skapar cappa->claims godkänner cappa (om AS) / Global spare parts godkänner (om 

PG) så tycker dock inte Therese det borde vara. ->subsen skickar när godkänt -> sen tas det 

emot av lager som ger det till claims. -> Claims gör någon form av ankomstkontroll -> 

eventuellt någon form av testkörning, där är det också lite rutinbrist skulle Therese säga. 

det finns en brist I ägandeskap när de får in en produkt och är osäkra på kvalitén, då vet de 

inte riktigt vem de ska vända sig till för att testa produkten. I allra flesta fall vänder de sig 

till spar men kan ibland sakna tid eller kunskap så det tar lång tid mellan att artiklar 

kommer till claims och att det hamnar på accessbar hylla I lager.  

Om produkten är helt ny då? Det kan finnas olika anledningar till att den behöver 

kontrolleras ändå, t.ex. p.g.a. shelf life. Batterier kan urladdas t.ex. Det är inte alltid 

jättelätt att se hur länge en artikel har legat på hyllan (I så fall hade det varit lättare att 

se).   

Tidigare har det gjorts pullbacks där mycket av materialet var använt och det såg lite ut 

som hej hoppsan. Det borde skrotats, därför görs ankomstkontroller av claims.   

Kunderna ser inte våra produkter på samma sätt när det gäller PG/AS, för AS kan en kund 

gå in själv och ratta på grejer. På PG får aldrig kunder vara inne och pilla  

Would the activities be the same for PG and AS spare parts?  

Ja.  

Would the activities be the same regardless of the local warehouse?  

Det skulle inte skilja sig från dotterbolag och hit, däremot kan det skilja sig mellan kund 

och dotterbolag. NVM det skulle varit om saken var sönder.  

Tullkostnad? Nja, det skulle kunna skilja sig men ingen större skillnad.  
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[RQ7] Suppose that you were to source a spare part from a supplier to the central 

warehouse. Could you, step by step, describe the activities and actors involved in 

this process?  

Se ovan, fast skippa sista steget. (Kan vara så att dotterbolag eventuellt köper själva från 

icke-ordinarie leverantörer. Men då bör de gå via flera instanser hos HQ för att kolla att det 

är ok. Detta är undantagsfall. Historiskt har det varit ganska vanligt I Japan, vi har 

försökt bli av med det för dem har då lagt in artikeln på eget artikelnummer (sm inte 

stämmer överrens med Mycroincs artikelnummer) vilket har strulat till det.   

Det har avtagit över tid, den här typen av agerande?  - Kan inte svara på det, men de har 

fått bättre förståelse för vad som händer om de gör det.   

Hur mycket insikt har ni I hur de gör det här? - Det gör vi inte. Vi kan se att det finns 

artikelnlummer (de felaktiga) som vi inte kan styra på, där det kan finnas stora värden.   

Lokala inköp förekommer väl på lokal nivå ibland också, och även där lägger de det på egna 

artikelnummer. Av någon anledning har en serviceteknikern en artikel I byrålådan som 

man då kvitterar in på ett dummynummer och sen sälja via det. Man gör så eftersom det är 

lättare att göra så än att kvittera in det via en inventeringsdiff t.ex.   

Would the activities be the same for PG and AS spare parts?   

Ja. Dock tillverkas en del PG inhouse. Delkomponenter kommer dock från någon 

leverantör. 

 

Interview Guide – RQ5 and RQ7 - Cost Estimation 
 

Interview 1: Erik Carlwaller, Business Controller, Mycronic 
 

[RQ5/RQ7] How can each of the costs identified in the table below be estimated 

by Mycronic?  

Cost Category  Cost Parameter  Actors  

Administrative 

Costs  
Order handling and 

forwarding  
GSP, local warehouse, Claims 

and Service   

Purchasing and inventory 

management  
GSP, local warehouse  

Common administration and 

overhead cost  
  

Operational Costs  Premises (rent or depreciation)    

Maintenance    

Machines and equipment  Central and local warehouse  

Operational personnel  Central warehouse, local 

warehouse and Production  

Capital Costs  Tied-up capital  Central and local warehouse   

Obsolete stock  Central and local warehouse  

Insurance  Central and local warehouse  

Transportation 

Costs  
Standard transports  Local warehouse  

Express transports    

Communication & IT 

Cost  
Information systems    

Packaging Costs  Packaging for transportation 

and warehousing  
Central and local warehouse  
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Other Logistics 

Costs  
Costs specific to the system in 

focus, e.g. working at 

overcapacity or other costs 

incurred by logistic decisions  

Central and local warehouse  

Shortage Costs  Cost of lost sales (opportunity 

cost)  
Central and local warehouse  

Loss of future sales (due to lost 

goodwill, lost customers)  
Central and local warehouse  
  

  

Cost Parameters and Identified Activities  

Cost Parameter   Activity   Actor  

Order handling and 

forwarding  
Communication with local 

warehouse  
GSP department  

File special case issue  Local warehouse  

Communication between local 

warehouses  
Providing local warehouse, 

receiving local warehouse  

Order placement  Receiving local warehouse  

AS: digital transferral of 

spare part to HQ from 

providing local warehouse  

GSP department (?)  

AS: credit from HQ to 

providing local warehouse  
Claims department OR 

Service department  

AS: digital transferral of 

spare part to receiving local 

warehouse from HQ  

GSP department (?)  

CO: manual customer order 

for a new spare part  
Local warehouse  
  

Prepare shipping documents  Export department  

Purchasing and inventory 

management  
Issue credit to local 

warehouse and update ERP 

system  
   

Claims department  
   

Update safety stock level 

after moving spare part  
GSP department  

Update ERP system after 

receival  
Receiving local warehouse  

PG: invoice to receiving local 

warehouse  
Providing local warehouse  

Order spare part from 

supplier  
Operative Purchasing 

department  

Invoice to local warehouse  Export department  

Update ERP system after 

receival  
Local warehouse  

Common administration and 

overhead cost  
      

Premises (rent or 

depreciation) 
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Maintenance        

Machines and equipment   Wear of warehouse 

equipment needed to move 

spare parts  

Local warehouse, central 

warehouse, providing 

local warehouse, 

receiving local warehouse  

Operational personnel  
  

Finding spare part at local 

warehouse  
Local warehouse  

Picking and packaging of 

spare part  
Local warehouse, central 

warehouse  

Goods receival  Central warehouse, local 

warehouse  

Some spare parts: Assembly 

of components into whole 

spare part  

Production department  

Picking up picking list and 

labels  
Warehouse department  

Moving spare part to Spare 

Parts Warehouse  
Warehouse department  

Inspection of spare part  Claims department  

Quality control  SPAR department  

Tied-up capital  Reduced inventory  Local warehouse  

Increased inventory  Central warehouse  

Obsolete stock  Reduced inventory  Local warehouse  

Insurance   Reduced inventory  Local warehouse  

Increased inventory  Central warehouse  

Standard transports  Shipment of spare part  
Shipping cost with weekly 

shipment  

Local warehouse (?)  
Local warehouse (?)  

Express transports        

Information systems        

Packaging for transportation 

and warehousing  
Packaging material for spare 

part  
Local warehouse  

Costs specific to the system in 

focus, e.g. working at 

overcapacity or other costs 

incurred by logistic decisions  

Customs when shipping  Local warehouse (?)  

Purchase price of spare part  Central warehouse  

Cost of lost sales (opportunity 

cost) 
Higher stock availability 

(negative cost?)  
Central warehouse  

Loss of future sales (due to 

lost goodwill, lost customers) 
Higher stock availability 

(negative cost?)  
Central warehouse  

  

  

• For each cost already tracked by Mycronic:  

o How to calculate the cost?  

• For each cost not currently tracked by Mycronic:  

o What relevant data is available?  

o How to approximate this cost using available data?  
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Spontant känns det som att det är ett väldigt stort jobb att göra. 

De första (Administrativa kostnader), då skulle det vara lönekostnader som man br

yter ner då.  
På vilken nivå?  

Kostnader bryts ned i: Konto, kostnadsställe , produkt/projekt, kund, 

land, ordernummer “referens till kvoteringsregel”   
Konto: exempelvis fraktkostnader, lönekostnader, hyreskostnader  

Kostnadsställe: Avdelning  

Konto, kostnadsställe är obligatoriskt. Beroende på konto fyller man sen på med övri

ga dimensioner.   
  
Det här är I själva affärssytemet. Sen finns även I Qlikview (extended general 

ledger) där det finns ytterligare grupperingar  

Kan man dela upp deras lönekostnader på specifika projekt? - Om de 

driver ett projekt så skulle man kunna snappa upp det där, men 

nu antar jag att det är en bulkkostnad. Då får man titta på den avdelningen, vad dri

ver de för kostnader? Det är inte uppdelat på något sätt vad man jobbar med. 

Det är mest för R&D projekt och större projekt man delar upp lönekostnaderna på pr

ojektnivå. Exempelvis inte för Exportavdelningen.  

Scenario: Vi har kommunikation som ska ske mellan export sub, 

vi skulle då vilja approximera tid och multiplicera med lönekostnader.  
• Jo så kan man fördela om 

man intervjuar och frågar hur mycket tid de lägger på det här. Lägger de 10% av 

sin tid på kommunikation med subs så kan man säga att 10% 

av lönekostnaderna är kostnaden för den kommunikationen.  

Förtydligande: 

Det här är hypotetiska aktiviteter, inte nödvändigtvis något som sker idag.  

• Jo men det borde gå ändå.   

• Man måste också bestämma vilken tidsperiod man 

ska titta på, rullande tolv månader eller något annat... 

Man måste titta på något average. Beroende på hur strukturen ser ut, kan vara 
många konsulter på en viss avdelning I perioder.  

  
Maskiner och equipemnt: Man kan kolla vilka tillgångar som finns och vilka avskriv

ningar som görs. Det går att få fram per kostnadsställe. 
(anläggningstillgångar). Man får titta på avskrivningskostnaden, sen får man bestä

mma vilket kostnadsställe man vill titta på. Sen vet jag inte hur man gör I 

Japan t.ex. hur man bokför där. De kanske bara har ett kostnadsställe där vi har 

fem olika.   
Är det stor skillnad på dessa kostnader mellan länder/PG,AS? Vet inte, men 

det är inga jättebolag så man kan nog klura ut var kostnaderna ska ligga.  

Är det skillnad på hur integrerade finanserna är per dotterbolag, hur mycket de bokf

ör lokalt som ni inte har koll på t.ex. - Vi bokför ingenting, de har 

sina lokala kostnader som de bokför.   



169 

 

Har ni tillgång till deras bokföring - Ja, I samtliga fall då de 

har samma affärssystem (Alltså inte de nyförvärvade bolagen).  
Håller du med 

om att personnel och administrativa och operational främst kan approximeras med l

ön och tid – Ja.  

Sen finns hyra och så, den delas upp per avdelning via internfördelning.   
OBsolete, kassation, försäkring: Då måste man räkna på bundet kapital och sätta en

 ränta på det. Skrapping bokförs, 

men där måste man välja mellan inventory diffar och ren skrapping, vad ska gillas. 

Men det finns det ganska detaljerad info om.  

Vi har ingen löpande uppföljning på kapitalbindning. Kalkylränta, det har vi nog 

men jag har den inte I huvudet.   

Försäkringskostnad finns bokförd, Man måste se hur stor del 

av försäkringspremien som täcker lagret. Det finns flera olika försäknignar, 

det finns transport, egendom, lager, driftsstörningar, externa 

lager, allt möjligt. Så då måste man uppskatta hur mycket som är rena lagerkostnad

er. För att få fram en procent måste man göra en vidare utredning, 

det blir ett projekt att göra det.  

Transportkostnader: De ligger bokförda på ett kostnadsställe I 

bulk. För att få mer I detaljer måste man ha ett fraktsystem. Där man 

ser våra frakter, men det finns inte. Det vi har 

I dagsläge finns egentligen bara fraktfakturor för att se vad en frakt kostar, och då 
måste man se en frakt I taget. Olika konton för in och utfrakter, 

men frakt från Japan eller från Motala 

ligger på samma konto så det vore missvisande att göra något slags genomsnitt. 

Det syns inte I affärssystemet varifrån de kommer, då gäller återigen att gå ner på fa

kturanivå.   

Tullkostnader? - de 

sitter mer på fraktavtalen. Man måste återigen kolla på fakturor alternativt fraktavt

alen från inköp.   

Emballage: Ja, fast I klump Vi köper hem olika typer av emballage som 

vi kostnadsför på ett eget konto. Sen ser man alla transaktioner på det kontot, men 

det är på fakturanivå, inte på fraktnivå eller så. 

Det går inte att hänföra till specifika transporter. Kan 

man dela upp embalagen på olika subs? Ja, men det blir samma problem senare, 

man vet inte hur stor del av embalagen till kund/HQtransport  

(Fraktkostnaden, hur stor del av den vi delar ut till dotterbolag... Vi 

har köpt in frakt för 10 miljoner, och whatever skit samma).  

Inköpspris: Vi köper ju in från leverantör, om 

man tittar på vårt lagervärde så lägger vi på ett påläg för omkostnader (några proce

nt på inköpspriset, för att   

Två typer av pålägg, ett för saker som köps in, och en annan för tillverkningskostna

der. Olika för olika affärsområden  

Ska täcka inköpsavdelning lageravdelning, tillverkningsomkostnader.  
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Hur skapas påläggen? Vi har 

en kostnadsmassa, denna kostandsmassa ska täckas av 

det totala pålägget. Så man försöker fördela ut kostnadsmassan på artikelnivå.   
Kan man se hur stort pålägget är, ja procentsatserna finns nedskrivna någonstans. 

Det finns någonstans nedskrivet vad denna ovannämnda kostnadsmassan består av. 

Erik kan gräva lite för att få fram dem, men 

det är väldigt trubbigt. Påläggen ses över årligen men ändras inte nödvändigtvis varje. 
  
Bristkostnad: Är det något ni tar hänsyn till eller förljer upp? - Vi har 

en uppföljning på quality, men det är en annan sak. 

Finns nog ingen opportunity kost. Det beror helt på vad det är, om 

det är en accesory som vi inte kan leverera, går kunden då någon annanstans eller v

äntar den? Förmodligen blir det något prisavdrag då den förmodligen väntar. 

men ingen som följs upp eller så.   
Viteskostnader? Det kan vara så beroende på vad det står i avtalet. Vi har 

haft kvalitetsrelaterade problem som kanske har lett till minskade intäkter i 

omförhandling av avtal.  

Finns det viten I serviceavtalen?  - Det finns säkert, vet inte på rak arm.   

Finns det något konto för viten?  - Det finns garantikostnader, det är om 

det är fel på maskinen. Om vi missar att leverera.... 

det är inte jättevanligt att vi får sådana grejer. 

Det blir nog snarare prisavdrag I så fall. De syns inte direkt, 

men i så fall på intäkterna. Det kräver att man vet vilka kunder som har haft 

problem och jämför fakturor mellan problemen uppstod.  

Goodwill: Det är som du säger väldigt väldigt flummigt. Det är inget vi jobbar med.  


