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Abstract 
Siemens Industrial Turbomachinery AB (SIT) is a company that produces and delivers medium 

sized industrial gas turbines to customers all over the world and is located in Finspång. The 

Service section of SIT handles the aftermarket of turbines with both planned and unplanned 

inspections/repairs. SIT-Service experience that their lead time to customers is too long and a 

yearly survey with customers confirmed this. Service strives for a higher customer service and 

since the company suspect that internal processes have safety time built into can time quickly 

build up. Service has different service lines depending on what kind of maintenance needed and 

if planned/unplanned. Different options in a combination with several departments involved in 

these big projects make the flow hard to visualize and makes it complex.  

This report has studied how SIT-Service can enable a lead time reduction from order to delivery 

where the flow for Parts was chosen to be mapped and analyzed for one of the service lines. 

This orientation of the study was partly based on directions from the company and partly 

delimitations by the writers of the report. Directions from the company were for example to 

investigate a standard scope and to visualize the flow by mapping it, all with a focus on lead 

time. Delimitations developed to exclude sales and transportations as well as to only investigate 

one turbine type and one service line. To be able to follow the flow was a decision made to 

investigate the flow for Parts.  

The study has mapped times and activities in the Parts flow from received purchase order (PO) 

from customer to when parts are ready to leave SIT Finspång. This mapping includes several 

departments and several transactions in the ERP-system, activities, tasks, queues and 

uncertainties. The mapping investigated how the lead time was built up by the system and one 

angle of the mapping was to investigate if the times in the system were consistent with the 

matching times in reality.  To be able to suggest any changes in the Parts flow regarding lead 

time, the mapping was classified based on value-adding/non-value-adding, wastes, critical chain 

and bottlenecks. This was followed by a use of different principles in how to enable lead time 

reduction. These principles were: elimination, simplification, parallelization and a combination 

of critical chain and bottlenecks.    

The results and conclusions based on the two analysis parts have been divided into two parts 

where suggestions in the first one are believed to have a larger impact on the total lead time. 

This part consists of five big areas of time with several suggestions, from concrete to more 

general. One of the most important areas is that SIT needs to improve how the company uses 

the Planned delivery time; to standardize and to make sure that it is used in the same way by all 

involved which could eliminate unnecessary times built in. Another important area is that the 

Goods receiving process time could be reduced for a majority of material in the ERP-system 

since this differs today even if material is handled the same in reality. The second part 

consisting of 14 smaller areas of suggestions are believed to have a smaller impact on the total 

lead time but are still considered to be important to implement. All suggestions have an order of 

implementation which recommends what should be done first for SIT-Service. If the suggestions 

are implemented is it believed that SIT-Service can shorten the lead time in the Parts flow and 

also to get a more efficient organization.   



 

iii 
 

Sammanfattning 
Siemens Industrial Turbomachinery AB (SIT) är ett företag lokaliserat i Finspång som 

producerar och levererar gasturbiner till kunder över hela världen. Service-sidan av SIT är 

verksamma på eftermarknadssidan av turbiner med både planerade och oplanerade underhåll 

och reparationer. SIT-Service upplever att deras ledtid till kunder är för lång och detta 

bekräftades också av en årlig undersökning med kunderna. Service eftersträvar en högre 

kundservice och eftersom företaget misstänker att det finns säkerhetstider och marginaler 

inbyggt i olika processer kan tiden till kund snabbt byggas på. Service har olika servicelinjer 

beroende på vilken typ av underhåll som behövs och om det är planerat eller oplanerat. De olika 

kombinationerna och att flera avdelningar är inblandade i dessa stora projekt gör att flödet är 

väldigt komplext och svårt att visualisera. 

Denna rapport har studerat hur SIT-Service kan möjliggöra en ledtidsreduktion från order till 

leverans där flödet för delar valdes att kartläggas och analyseras för en av servicelinjerna. 

Denna inriktning på studien var delvis baserad på direktiv från företaget och delvis på 

avgränsningar gjorda av författarna till rapporten. Direktiven från företaget var till exempel att 

undersöka ett standard fall och att visualisera flödet genom kartläggning där båda direktiven 

skulle ha fokus på ledtid. Avgränsningar som växt fram under studiens gång var att exkludera 

säljprocesser, transporter och att endast undersöka en servicelinje och en turbintyp. För att 

kunna följa ett flöde på ett bra sätt togs beslutet att undersöka flödet för delar.  

Studien har kartlagt tider och aktiviteter i flödet för delar från en mottagen kundorder till delar 

är redo att levereras ut från SIT i Finspång. Kartläggningen inkluderar många olika avdelningar 

och många olika transaktioner i affärssystemet, aktiviteter, arbetsuppgifter, köer och 

osäkerhetsfaktorer. Kartläggningen visade hur ledtiden byggs upp av systemet och en 

infallsvinkel var att undersöka om tiden från systemet motsvarande tiderna som finns i 

verkligheten.  För att kunna föreslå förändringar i flödet avseende ledtid så klassificerades det 

som kartlagts baserat på värdeadderande/icke värdeadderande, slöserier, kritiska kedjan och 

flaskhalsar. Detta följdes av en tillämpning av olika principer i hur en ledtidsreduktion kan 

möjliggöras. Principerna byggdes på: eliminering, förenkling, parallellisering och en 

kombination av kritiska kedjan och flaskhalsar. 

Resultaten och slutsatserna baserade på de två analysdelarna har delats in i två olika delar där 

förslagen i den första delen tror ha en större påverka på den totala ledtiden. Den första delen 

består av fem stora områden med tider vilka innehåller flera förslag, vissa konkreta och vissa 

mer generella. Ett av de viktigaste områdena är att SIT behöver förbättra hur de arbetar med 

”Planned delivery time” vilken innebär att de rekommenderas att införa en standard i hur den 

används och att alla använder den likadant vilket kan reducera ledtiden. Ett annat viktigt 

område är ”Goods receiving process time” där tiden tros kunna minska för majoriteten av allt 

material som finns registrerat i systemet idag eftersom material ändå behandlas likadant ute i 

verkligheten. Den andra delen av resultat och slutsatser består av 14 mindre områden av förslag 

som tros ha en mindre påverkan på den totala ledtiden men anses fortfarande viktiga att 

implementera. Alla framtagna förslag har en ordning i vilka de rekommenderas att bli 

implementerade efter. Om förslagen blir implementerade tros ledtiden för SIT-Service kunna 

minskas för flödet för delar och det tros också kunna ge en effektivare organisation.  
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Glossary 
Activity A specific task is being performed where several 

activities can be performed to transform an input to 

an output 

Consumable part Non expensive parts that are used in big quantities 

such as screws and nuts 

Field Service Means the service that is performed at customer site 

where field service personnel perform maintenance 

on gas turbines 

Dangerous goods Goods that can be dangerous to the environment or to 

people. These goods need to be treated specially. 

Flow A flow runs through the processes and links them 

together to a unit 

Inspection Siemens check the gas turbine at customer site in 

different intervals where the inspections are different 

in extent  

LTP Long term program, a service line where the customer 

buy a level of service often containing a number of 

inspections 

Major Repair A customer has a forced “stand down” of the gas 

turbine and that the unit is not in operation and is in 

need of repair 

Mod´s and Up´s An upgrade or modification outside the maintenance 

plan and it is an implementation or improvement of 

the customers gas turbine.  

MRP Material Requirement Planning. SAP updates this plan 

for how material is required every night. 

Noble Part   Expensive, important parts in a gas turbine. 

Order point The point in the flow where the customer places the 

final order 

Overhaul A service line where the customer only by one 

inspection at the time. 

Process A process is a chain of activities with a distinct 

beginning and a distinct end that is not limited to one 

function or department 

RE Regional Entities. Regional sale offices spread all over 

the world. 
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SAA Sales department  

SAC   Sales engineers department  

SGT Siemens gas turbine, the description for the different 

gas turbines: SGT-500, SGT-600 and so on 

SIT Siemens Industrial Turbomachinery AB  

SLL Logistics department responsible for prognosis, 

warehouses and logistics in general for Service 

SLM Supply managers for unplanned maintenance. Major 

Repair and Mod´s and Up´s 

SLP Supply managers for planned maintenance. Overhauls, 

Parts and LTP 

Tools and Instrument Tools and instrument used at customer site to 

perform the inspection 

TSO Technical Scope Overview – A scope which includes 

all parts for an inspection 

 



1.1 Background 

1 
 

1 Introduction 
The following chapter introduces the background to the study and why it has been initiated. The 

background describes the problem in general and leads to a purpose followed by directives from 

the company and a discussion about it. The introduction intends to give the reader an 

understanding of the study, the company and the problem. 

1.1 Background 
Siemens Industrial Turbomachinery AB, henceforth SIT is a company located in Finspång 

Sweden. SIT is a part of Siemens AGs energy section where the company produces and delivers 

medium sized industrial gas turbines to the whole world. SIT in Finspång have the whole 

product chain from development to the aftermarket and service of the machines. SIT is divided 

into two sections which are called the New-unit and the Service section. The Service section 

takes over the responsibility of the turbines from the New-unit section two years after a sold 

turbine. Service is operating in the aftermarket with both planned and unplanned 

overhauls/repairs. Service has different service lines which work with different types of 

customer requirements. (Ahlgren, 2015) 

SIT experience that their lead time in the business division Service is too long. This opinion is 

also shared with the customers, which was discovered through a yearly survey of customer 

satisfaction showing that the lead time from order to delivery was perceived as too long. 

Definition of too long regarding time is hard but Service sometimes has lead times up to, or 

over, one year from confirmed order to execution of the ordered work (Hellqvist, 2015). 

“Time is money” is perhaps an old expression but in logistics management it is really a core 

issue. Long lead times mean a slower response to customer requirements and given the 

importance of short delivery times in today’s internationally competitive market, lead time is 

subject for discussion. (Christopher, 2005) 

The Service section is working actively with improvements. Customer surveys showed that 

Service was poor in on time delivery (OTD) and lead time therefore a project was carried out to 

improve OTD. Thus is the long lead time next in line for the Service section and a reduction in 

lead time is a goal. (Norberg, 2015) 

Service at SIT suspects that their processes have safety time built into and because of the 

complexity of the flow can the time quickly build up. The flow includes material and 

information, and both the administrated time and the time in the material flow might be where 

unnecessary time is being built on. (Ahlgren, 2015) 

A problem with these kinds of projects is the complexity and the number of people working on 

each project which makes it hard to get a holistic view of the whole flow. The different projects 

are big and people from different departments are included in the flow so the time in between 

adjacent processes is hard to visualize. At the moment Service does not know where the lead 

time is long and the causes of the problem. SIT-Service believes that changes in the flow might 

lead to a reduced lead time overall (Ahlgren, 2015).  
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Service strives for higher customer satisfaction and a shorter lead time from order to delivery is 

a tool for reaching that. Also, a reduction of lead time might reduce the cost overall within the 

projects because every hour is charged.  

1.2 Purpose of the study 
The purpose of this study is to suggest changes that can enable a reduction in lead time at SIT-

Service in the flow from order to delivery. 

1.3 Directives 
 Analyze the Service section and not the New-unit section.  

 Investigate the flow for gas turbines with focus on lead time  

 Visualize the flow by mapping  

 Investigate a standard scope  

 Exclude the processes including site work 

1.3.1 Directive discussion 
The directives were discussed between the writers of the report and those represented by SIT, 

where some of the directives were clear and determined from the start while a few of them 

emerged along the way. The determined directives from the start were to only analyze the 

Service section and to investigate gas turbines. The Service section initiated the study and there 

is no need to look at any other division within the company. Steam turbines were excluded from 

this study since they are more individual with many individual parts for all the turbines. Steam 

turbines do not have a standard maintenance plan with replacement parts as the Gas turbines. 

This together with long intervals between the maintenance leads to less opportunity to 

investigate steam turbines and therefore were those delimited. Time is important for SIT-

Service and since the customers shown dissatisfaction and the company does not know what 

builds lead time was one directive to focus on lead time in the flow. A first step was to visualize 

the flow by mapping the processes. SIT needs to understand what builds lead time internally 

and the company has problems to visualize what builds lead time.  

A standard scope means to investigate a scope with processes that are repetitive. Service argued 

that there was no need to increase the efficiency of a process that happens only once or seldom 

and that was why a standard scope should be investigated instead.  A standard scope occurs 

under several occasions continuously during a year and this is where a lead time reduction can 

make an impact.  

The actual work on customer site includes unplanned activities due to when the gas turbines 

are disassembled, anything might be wrong and no case looks like the other. This means that the 

processes including field service are customer specific and therefore different with no 

standards. 

A clarification regarding the purpose and the directives is that the regarded processes in this 

study are all internally for SIT meaning that processes for external units such as suppliers or 

transportation companies are not considered.  
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1.4 Academic demands 
This report follows a scientific approach which means that the approach has its basis in 

scientific theories and methods. The study ended with a presentation at the University of 

Linköping and there are some demands when writing an academic report. 

According to Björklund and Paulsson (2012), academic work has the characteristic that the 

writers of the report show that they are aware of existing theories in the studied area and that 

the study is based on these theories, models and data. Björklund and Paulsson (2012) argue that 

the result of the study should be discussed and compared to existing theories and also that new 

knowledge or discoveries that the study generates should connect to the existing knowledge of 

the subject which expand or deepen it. 

This report mix the writers of the report own thoughts and views together with theoretical 

sources and if nothing else is mentioned it is the writers own text. The reference system used in 

the report is the Harvard system. 

Another characteristic for an academic report according to Björklund and Paulsson (2012) is 

that it addresses issues that both have a general interest as well as a theoretical dimension. This 

study is considered to meet both characteristics because the general interest is linked to the 

company’s wish to improve their operations, where the theoretical dimension has its base in the 

theoretical frame of reference that is used throughout the report. Björklund and Paulsson 

(2012) argue that the different parts of the study should have a logical connection throughout 

all chapters including: the title, the purpose, the method, theories, the empiric part, analysis and 

result. The last thing according to Björklund and Paulsson (2012) is that the reader of the report 

has to get the opportunity to personally decide and consider what conclusions one wants to 

make. With this in mind, the writers of the report intend to present facts and empirical data in 

an objective way and not jump to any conclusions in beforehand.  
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2 SIT 
The chapter intends to give an overview and short history of Siemens AG and SIT. In addition to 

that, the Service section is explained. This is followed by a clarification of the current situation at 

the Service section and an explanation of the meaning of inspections, parts, processes and flow to 

give an understanding of the problem. 

2.1 Siemens AG 
Siemens AG is one of the largest technology companies in the world with approximately 

360 000 employees in 190 countries. Siemens AG was founded in 1847 in Berlin and their 

headquarters are today placed in both Berlin and in Munich. The company is active in 9 

different product groups; Automation, Building Technologies, Drive Technology, Energy, 

Healthcare, Mobility, Financial Solutions, Consumer Products and Services. SIT is a part of the 

Energy section and the Service section. (Siemens AG homepage, 2015) 

2.2 Siemens Industrial Turbomachinery AB 
SIT is located in Finspång where the company has a long tradition of building turbines; both 

steam and gas turbines. The gas turbines operate in complete power plants reducing electric 

power and heat, or as compressor and pump drives for the oil and gas industry. In Finspång has 

there been companies building turbines since 1913, when the Ljungström brothers established 

a turbine factory. Since the Ljungström brothers handled the factory have a number of 

cooperation exceeded each other of the ownership. Siemens took over from Laval in year 2003 

and since then Siemens has been producing turbines in Finspång. SIT has grown over the last 

couple of years and today has 2 800 employees. SIT operates in Trollhättan as well where the 

company produces different parts to turbines. (SIT homepage, 2015) 

SIT has the whole life chain of the turbines and handles every stage in the process of developing, 

producing, selling and installing either a single turbine or a complete power plant. SIT, from 

Resource and Development to the aftermarket, goes under the category Medium Gas Turbines. 

SIT is divided into several departments and the general description of SIT is that the company is 

twofold where one section handles new products, new production and the other one handles 

service and the aftermarket. The section concerned in this study is the Service section which has 

roughly 840 employees. The Service section responsibility is approximately two years from 

when a machine is sold until it no longer can be operated. (Ahlgren, 2015) 

2.2.1 The Service section 
The Service section underwent reorganization in June of 2012 where the company went from a 

cross-section team organization to a more process/functional orientation. This was done firstly 

due to that the department had grown rapidly, and to stabilize the processes and define a 

standardized way of working. When the work was in cross-section team, the team was 

responsible for a certain region and the way the customers were handled could vary. (Norberg, 

2015)  

The Service section is working actively with improvement and has recently finished a big 

project regarding defining and mapping all the processes regarding the Service section’s 

processes. This was done to stabilize and to standardize all the processes so that further 

improvement projects would have a stable and accurate documentation of the processes.  
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The focus of this project was to identify the different tasks and the work way. There was no 

focus on either mapping the flow or the lead times.   

Before this, another project was done with an assessment of their OTD (on time delivery) due to 

complaints of this in a yearly customer survey. The OTD measured if the delivery was made to 

the promised date and how much it differed if it was not to the promised date.  It was through 

the OTD-project that SIT-Service realized that their processes needed to be defined and 

standardized.  Another problem that was brought to the light by the survey was that the 

customers experienced dissatisfaction with the lead times. (Norberg, 2015) 

2.3 Current situation 
SIT produces five different gas turbines: SGT-500, SGT-600, SGT-700, SGT-750 and SGT-800; 

where the SGT-500 is the oldest and the SGT-750 is the newest. The responsibility that lies on 

the Service section is to perform maintenance on the machines from when the machines are 

handed over from the New-unit when the warranty period of the machine has expired. (Ahlgren, 

2015) 

When a customer buys a turbine there is also an option to buy standard service packages. The 

maintenance that is conducted by the Service section is divided in two different groups; planned 

and unplanned. The standard planned maintenance is divided in to three subgroups: The Long 

Term Programs (LTP), Overhaul and Parts. If the customer signs a LTP-contract there are 

guarantees of service level which often include an inspection plan. A customer can also buy one 

inspection at a time and this is called Overhaul. The customers are also able to buy spare parts 

which the customer can change on their own. The customer can also buy more complex parts 

that must be installed by a Mechanical Engineer or Commissioning Engineer and these are 

bought preventively to an inspection or in case of an incident. These three categorizes as 

planned events and purchases and are over seen by the department SLP. (Ahlgren, 2015) 

Outside the standard business with planned maintenance SIT-Service also has the service lines: 

Modifications and Upgrades (Mod’s &Up’s) and Major Repair, which is handled by the 

department SLM. The Mod’s & Up’s are planned business but is often sold outside the 

maintenance plan and it is an implementation or improvement of the customers unit that gives 

a higher effect or changes the units design after the implementation. A Major Repair is when the 

customer reports that they have a forced “stand down” and that the unit is not in operation and 

is in need of repair. (Ahlgren, 2015) 

All service lines are summarized in Table 1 below. 

Table 1: Different service lines at SIT 

Service line 

Planned (SLP) Overhaul LTP Parts 

Unplanned (SLM) Mod’s and Up’s Major rep 

 

2.3.1 Inspections 
The different inspection types that can be acquired at a LTP or at an Overhaul are A, B, C and D 

inspections. These inspections are each at a different magnitude where the complexity rises 

from A to D.  
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An inspection is needed when the turbine has past 10 000 EOH Equivalent operation hours 

since the last inspection and the full scheme for a gas turbine is shown below in Figure 1. 

 

Figure 1: Inspection scheme for a gas turbine 

There are maintenance programs for all the machine types and the programs vary a bit between 

the different turbine types. To the inspections there are standard packages, planned parts that 

always are changed at the different levels of inspections. An inspection therefore contains a 

standard scope; the parts needed for the planned maintenance for that turbine and that level of 

inspection. It also contains personnel (Field service) and tools and measurement instruments. 

Depending on the situation at customer site there is also a category for 

unplanned/unconditioned parts which means parts that the field service notices need changing 

when the personnel open up the machine; these are linked to how the customer has used the 

machine. (Björkholm, 2015) 

At an A-inspection SIT-Service do not open up the turbines, instead the personnel do a check 

with optic technology. A-inspections have the purpose to check the status of the machine. The 

first A-inspection is called A1 and the second is called A2 which are the same for the other 

inspections, such as B1, B2, C1, and C2 and so on. At the B-, C- and D-inspections the 

units/machines need to be optic inspected, visual inspected and dissembled for inspection and 

replacement of parts. The parts that are changed are changed due to the different tear and wear 

and placement in the unit/machine and also according to the components life cycle according to 

the EOH. At the first B1-inspection SIT replace all components with new parts but from there on 

some of the components are refurbished and restored with new life time and are replaced at the 

next B, C or D-inspection. At a D-inspection, apart from the maintenance, SIT-Service also does a 

LTA and a LTE which mean Life Time Assessment and Life Time Establishment. This is where 

SIT analyzes the remaining operation hours of the turbine based on the condition of the turbine 

and possible exchange of parts and maintenance. (Ahlgren, 2015; SIT intranet, 2015) 

2.3.2 Processes in the flow 

There is a difference between processes, flow and activities. In this study an activity is 

considered to be a specific task that is performed which means that a person can perform 

several activities to transform an input to an output. A process is a chain of activities with a 

distinct beginning and a distinct end that is not limited to one function or department. A process 

can have different levels of details from a more holistic perspective to more specific functions 

within a department. A flow runs through the processes and links them together to a unit.  
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A flow is a movement through processes which can include how information or material makes 

their way from the first activity in the first process till the last activity in the last process to 

fulfill a customer demand. 

Even if there are different service lines and different inspections the majority of the processes in 

the flow are the same.  

It is uncertain when the unplanned service lines are needed and how often which means that 

the approach can differ from case to case. The planned service lines on the other hand have the 

same structure and the different processes can be divided into three stages where different 

people have the responsibility, see Figure 2 below. (SIT intranet, 2015) 

The flow in these service lines can be divided into the following three stages:  

 Stage 1 – Sales: The stage where the scope is developed and established, first by Service 

themselves and then together with the customer. 

 Stage 2 – Internal logistics: When the scope is fixed and the order is placed a project 

manager is assigned and the project group works with all that is needed for the project. 

This includes parts, shipments, purchasing, field service planning, and quality controls. 

 Stage 3 – Field service: This is where the field service personnel are working on 

customer site. 
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Figure 2: The three stages in the processes for planned service lines. 

The processes are fairly similar overall for an Overhaul and a LTP and the highest level of 

processes are shown in Figure 3 below.  

In addition to this are there more levels within the processes shown and for some processes, 

this continue with even more levels of processes so there are a lot of steps in a project like this. 

The six big arrows in Figure 3 are the main processes, the highest level, which the other 

processes are connected to. (SIT intranet, 2015) 
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Figure 3: Highest level of processes 

2.3.3 Parts 
The components that are used in the different inspections have different properties. The 

properties are regarding what kind of component it is, how it is stored and how the parts are 

obtained and also what kind of classification the components have. The different kinds of parts 

that exist are: noble, consumables, dangerous gods, replacement and refurbished parts. 

(Ahlgren, 2015) 

The noble parts are expensive, important and often have a long lead time. Consumables parts 

are such as screws and nuts.  Dangerous goods can be categorized as chemicals or goods 

dangerous for people and the environment. Refurbishment parts (rep) are parts that have been 

repaired and restored. (Ahlgren, 2015) 

The different kind of parts can then have two more categorizations, one which are based on 

procurement and the other is a classification based on revenues. Parts can either be produced at 

SIT or purchased; the majority of all parts are purchased. The parts can be made to stock (MTS), 

made to order (MTO) or based on prognosis (which only concerns noble parts). MTS is that 

there should be a certain level on the shelf, called safety stock and a specific order point 

determines if parts need to be ordered. Noble parts made or purchased on prognosis should be 

available in stock when it is time for shipment, the difference from regular MTS material is that 

these noble parts are ordered one at the time. There is also MTO which is used when the parts 

needs to be produced or purchased for a specific order. The last category for a component is an 

ABC-classification where the A stands for: Significant material, B for: Medium significance and C 

for: Low Significance. Which classification a material will be classed as is depending on how 

much revenues a material generates. (Ahlgren, 2015) See Table 2 below for summation.  
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Table 2: Different parts to a gas turbine 

Properties of component 

Sort  Noble Consumables Dangerous gods Rep 

Procurement 
Production/ 
Purchasing 

Made to stock Made to order Prognosis (Only Noble)  

Classification A B C 

 

2.3.4 Lead time 
Lead time for the Service section differs depending on what the order is, sometimes an order 

consists of an inspection including parts, personnel, tools and instruments and a lot of planning 

while sometimes an order consists of a few parts. This combined with the complexity of the 

processes included makes it hard to overview the total lead time in different situations.  

SIT uses SAP as the enterprise software and some lead times are available for the different 

stages in a project but there is no overview showing the total lead time and all sub lead times. 

The lead time stored in SAP includes safety time and other circumstances so the actual time for 

completing a task/activity can differ a lot. There are some continuous measurements at some 

departments at SIT where the focus is on lead time. This is done for example in the Picking-, 

Packing- and Dispatch departments. (Ahlgren, 2015) 

The different possible outputs that can be generated by the Service section are substantial when 

taking in count that there are five different turbines, five different service lines, four different 

inspection types and five different inspection packages that also can be combined with each 

other. Because of the vast variation and the number of pieces and departments that need to 

come together to create an output, the produced flow becomes very complex and time can easily 

be built up.  

2.4 Summary 
The chapter starts with a short history of Siemens AG and also for SIT before the Service section 

is explained. The different organizations schemes are shown before the current situation is 

explained in detail. The current situation is divided into a general description, inspections, parts 

and processes in the flow. Maps over which people who are involved in the different stages are 

presented together with an overview of which processes that are included for the planned 

service lines. The current situation shows the complexity of the flow and all different situations 

and paths a project might take. This gives a ground on which theory in the study will be based 

on.   



2.4 Summary 

12 
 

  



3.1 Overview of the theoretical frame of reference 

13 
 

3 Theoretical frame of reference  
The following chapter intends to introduce which theories used in the study. The first chapter 

explains how the theory is connected to the purpose of the study and the current situation. The 

theory is then divided into general logistics to give the reader an understanding in what fields the 

study covers followed by affecting factors and tools. The last two parts are intended to give a base 

for the task specification and the analysis in how to reduce lead time. A delving in the theories that 

have been found relevant is made to get an understanding in affecting factors and tools regarding 

lead time and mapping.  

3.1 Overview of the theoretical frame of reference 
The Service section works after a lean-concept and that is why the frame of reference and the 

following work will have influences of lean production. The Service section strives after a better 

understanding of their processes, both material and information; this concludes how the flow 

move through different departments and the time frame of these movements. Because of this, 

the theory to address the problem has been divided in to three parts, where the first part 

concerns general theory of logistics regarding processes and flow and lead time. These two fields 

are the core of the problem at hand and are supposed to set a frame of the basic ideas of the 

problem.  

The second part of the theoretical frame of references purpose is to get a deeper understanding 

of affecting factors of processes, flow and lead time. It is important to know how these are 

affected by different actions and what limits the continuous flow. The affecting factors that are 

in focus are: Information, Value, Waste, Bottlenecks and Critical chain. Because the flow consists 

of both information and material, it is considered to be important to include factors affecting 

both the information and material flow. 

To be able to on a structured way map the flow and analyze it tools are needed. The third part of 

the chapter is therefore concerning a section of tools to reduce lead time and visualize the flow. 

That is why different tools are studied and compared. The different tools that have been chosen 

as relevant for this study are: Lead time analysis, Process mapping to get a view of the current 

state, Value stream mapping, Swim-lane-charts and Ishikawa-charts. The tools are divided into 

tools that visualize the flow and processes and this links to that the Service section suspects that 

their processes have safety time built into them and that it is hard to know without seeing the 

big picture. This safety time can on the other hand be handled with the other part of the tools, 

lead time reduction. These three parts of the theoretical frame of reference are summarized in 

Figure 4 below. 
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Figure 4: Overview of the theoretical frame of reference divided into three different parts. 

3.2 Logistics 
3.2.1 Processes and flow 
Processes 

Oskarsson et al. (2013) discuss the importance of the word process and on what conditions a 

company can use it. The authors argue that the requirement of using the word process can be 

summarized in: 

 A process is a chain of activities with a distinct start and a distinct end.  

 A process is both planned and repetitive. 

 A process consists of clear goals and what result that is expected.  

 A process involves several activities, often both operative and administrative that 

exceeds function boundaries.  

Ljungberg and Larsson (2001) agree about that a process is repetitive and the difference 

between a process and a project is that a project is time-definite and it “dies” when it is feasible. 

Lumsden (2006) describes a process as a number of activities that transform input of material 

or such to an output consisting of a product or a service. Lumsden (2006) agrees with 

Oskarsson et al. (2013) on the first two requirements of using the word process and adds a few 

more criteria: 

 A process creates value. 

 A process satisfies customers. 

 Sub processes can be identified. 

Ljungberg and Larsson (2001) agree mostly with Lumsden and Oskarsson et al. (2013) but 

stress that without customer needs, processes cannot exist.  Customers can be both internally 

and externally but one cannot talk about processes or mapping of them without considering the 

customer need and a process describes a totality, for instance from order to delivery (Ljungberg 

& Larsson, 2001).  

Problem 
Description

Logistics

-Processes & Flow
-Lead time

Affecting factors

-Information
-Value
-Waste

-Bottlenecks
-Critical chain

Tools

-Lead time analysis
-Process mapping

-Value stream mapping
-Swim-lane model
-Ishikawa-charts
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This is something Jonsson and Mattsson (2011) emphasize on and argue that the final customer 

decides on how effective the previous processes have been. Jonsson and Mattsson (2011) argue 

that even though the process next in line is the primary customer is it important to have the 

final customer in mind. 

Flow and decoupling points 

Oskarsson et al. (2013) state that everyone in a flow oriented company works with the flow 

linked to a specific product or customer even though they belong to different functions within 

the company. The authors argue that the effect from this is that the company tries to optimize 

this flow (or processes) instead of individual functions. Wikner (2014a) argue that flow 

basically means a “change” or a transformation and the rate of that transformation. The concept 

of flow can be defined from a customer perspective as: “A flow represents the value-adding for 

customers through a set of transformation processes” (Wikner, 2014a, pp. 174). Christopher 

(2005) thinks logistics is essentially a planning orientation and a framework that looks to create 

a flow, a single plan, of products and information through the business. 

 

There is a point along the flow, called decoupling point, where a product becomes a specific 

customer order and the flow before this is based on the principle make to stock (Storhagen, 

2003). Wikner (2014a) argues that traditionally have decoupling points had the objective to 

disconnect the flow into sub-flows to enable more focused and local flow-management. He 

continues to state that decoupling points usually are associated with stock points and without 

them the flow becomes more sensitive to disturbance. Oskarsson et al. (2013) also discuss 

decoupling points and the authors describe the lead time gap as the time in the flow up until the 

decoupling point which means that those activities must be performed with uncertainty. 

3.2.2 Lead time 
Oskarsson et al. (2013) argue that lead time in a process is the time from requirements 

identification to order fulfillment and the total lead time can be divided into several lead times 

in the sub processes. The authors discuss further the difference between various processes and 

how the time is measured where some processes automatic register time from order to delivery 

and some smaller processes do not so these must be studied closer if necessary.  Bartezzaghi et 

al. (1994) argue that a time concept is time as a resource itself, consumed by the process and 

this is lead time. The authors agree with Oskarsson et al. (2013) and discuss that lead time of a 

given process can be computed as the lapse from the moment all inputs to the first activity are 

available to the delivery of output. Olhager (2010) is not far off and define lead time as the time 

running from the point of demand of an activity or activities to the point of knowing that an 

activity has been carried out.  

 

Lumsden (2006) on the other hand discusses the difference between initial need and order; he 

argues that there is a big difference and that the difference in time between need and order 

might be relative big. Lumsden (2006) explains lead time seen from the customers’ perspective 

and that it is less important what that time really consists of, what is important is the total lead 

time and sometimes this is called delivery time which stresses the waiting time for the 

customers. Kuhlang et al. (2011) summarize it fairly good and argue that lead time viewed at a 

high abstract level is the period of time required by any process to transform inputs into 

outputs.  
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Olhager (2010) argues that there are three different types of lead time and those are: 

 Lead time in developing a new product. 

 Lead time in delivery from the customers’ perspective. 

 Lead time in production from internal perspective. 

He continues to describe that lead time is the common factor between different steps in the 

supply chain and that lead time exists in production, inventory, transportation and information. 

Olhager (2010) discuss that lead time in information consists of two elements: the transmission 

time for an order and the frequency of orders.  Lead time is build-up of five different 

components queue time, setup time, run time, waiting time and transport time (Olhager, 2013). 

Björnland et al. (2003) argue that lead time normally consist of administrative lead time and a 

physical lead time where the physical lead time implies the actual movement of a product. 

3.3 Factors affecting lead time and flow 
3.3.1 Information 
Flow of information 

The classic factors of production are natural resources, human labor and capital but Storhagen 

(2011) argues that another factor is necessary for organizations these days and that is 

information; companies would not work properly without it. Christopher (2005) agrees with 

this and discusses synchronized activities through shared information which implies that all 

parties in the entire supply chain “marching to the same drumbeat”. Krovi et al. (2003) talk 

about if process efficiencies are to be realized there is a need to look into the infrastructure 

based on parameters affecting the flow of information. Ljungberg and Larsson (2001) take it a 

step further and argue that a process requires information to work properly. 

Storhagen (2011) discuss the need of information in the flow, especially in between different 

organizational functions that do not necessary have a logistical function, for example in between 

functions as purchasing and production or market and customers. Fawcett et al. (2007) agree 

about the importance of information and imply that information perhaps has received the 

greatest attention as critical when implementing the strategic supply chain response in 

companies. Oskarsson et al. (2013) argue that the exchange of information becomes more 

important with increasing time requirements and both parties (customer and supplier) need 

information about each other which today is possible through information technology. Jonsson 

and Mattsson (2011) sum it up and state that information flow is essential to achieve effective 

flow of material. 

Connectivity and willingness 

Fawcett et al. (2007) argue that there are two distinct dimensions to information sharing and 

those are connectivity and willingness, where connectivity creates the capability to share 

information. Storhagen (2011) discusses that the concept of connectivity means that the flow of 

information moves faster as well as finding new ways for the information to reach the right 

person who can use it. This is often based on new applications of modern communication 

(Storhagen, 2011). 

Fawcett et al. (2007) argue that whether the capability to share information is available, it is up 

to people to make the decision regarding what to be shared and not. The authors discuss the old 

expression “information is power” which leads to that individuals are unwilling to share 

information due to the risk of placing the organization at a competitive disadvantage.   
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Storhagen (2011) argue that the demands on quick and up to date information are constantly 

increasing, but that is not enough, information needs to reach the right person who really can 

use it. Fawcett et al. (2007) take this further and argue that technology is too often viewed as 

the answer to the information problem rather than the enabler. The authors imply willingness 

as a key and that sharing is the key word but that will only happen when managers are 

comfortable with different relationships and confident that shared information will lead to 

improvements.  

3.3.2 Value, value-adding time and non-value-adding time 
Tyagi et al. (2015) discuss value and argue that value only can be defined by the customer and it 

can measure efficiency of the manufacturer when the product is delivered at an appropriate 

time, in the right amounts and at a reasonable price. Christopher (2005) agrees and claims that 

value-adding time is time being spent on something that creates a benefit to the customer which 

the customer is prepared to pay for. Christopher (2005) also states, like Tyagi et al. (2015), that 

“the right product in the right place at the right time” summarizes the whole idea of customer 

value-adding activities. 

 

Storhagen (2011) discuss that to use the potential in logistics we question what adds value in 

the flow and what does not. He thinks that one of the most usual reasons to lack of value-adding 

is that there are unnecessary activities or activities that do not connect to each other in a correct 

way. Rutner and Langley (2000) identify three key themes of logistic value: customer service, 

cost/profit and quality, and then add some combinations of exceeding expectations, extra 

service, and/or gaining competitive advantage to value-adding components.  

Liker and Meier (2006) show an example of value-adding and non-value-adding in a sawing 

operation but argue that this is fairly typical for manufacturing operations. The authors argue 

that the only value-adding task is “Blade cutting wood” and the non-value-added task are for 

example: “Load saw”, “Unload saw”, “Change blade”, “Clean up”, “Meetings”, “Waiting for wood” 

and so on. Liker and Meier (2006) show by this example that all other activities than cutting 

wood are non-value-added activities and argue that the first priority is to address the issue that 

directly affects the value-adding activities. 

Christopher (2005) argues that the difference between value-adding time and non-value-adding 

time is crucial to understand how logistics processes can be improved, and that an elimination 

of non-value-adding time would not lead to a reduction of benefit to the customer. Storhagen 

(2011) implies that non-value-added time can be unnecessary waiting time, double work or 

other inefficient use of time.   

3.3.3 Waste in Lean 
Lean production has its roots in the Toyota Production System where Liker and Meier (2006) 

discuss that the foundation of the Toyota Way is based upon the simple yet powerful goal of 

identifying and eliminating waste in all the work activities. Storhagen (2003) argue that the 

Lean approach means to eliminate everything unnecessary and search for perfection by a focus 

on value. 
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Lumsden (2006) identifies five steps to achieve a lean organization: 

 Step 1 - Always specify the value from the customers point of view. 

 Step 2 - Identify processes that add value for the company. 

 Step 3 - Create flows, ideally one piece flow. 

 Step 4 - Create pull flow through the production. 

 Step 5 - Strive for perfection regarding quality. 

How to do step 1 and 2 are identified by the Toyota Way where it is recommended for the 

person that should do a value stream mapping to begin mapping backwards. By doing so one 

can see what adds value for the customer from the customers’ point of view. (Lumsden, 2006)  

Liker and Meier (2006) discuss that Toyota has identified seven major types of non-value-

adding activities in processes, both manufacturing and business. These are described below in 

Table 3 with a short description and an example regarding information flow according to Tyagi 

et al. (2015): 

Table 3: Non-value activities and an example with information flow 

Non-value activity Description Example: Information flow 

1 .Overproduction 
To produce items or products earlier or 
in greater quantities than the customer 
demands. 

Creating too much of 
information 

2. Waiting (time on 
hand) 

Where workers mostly stand around 
waiting for the next processing step, 
tools, material and so on. 

Waiting to process the 
information or waiting to get 
the information 

3. Transportation or 
conveyance 

Moving work in process from place to 
place or having to move materials or 
parts in and out from storage. 

Moving information from 
one place to another place 

4. Overprocessing or 
incorrect processing 

Unneeded steps, for example providing 
higher quality than is necessary. 

To process the information 
more than required to get 
the output. 

5. Excess inventory 

Excess raw material or finished goods 
which hides problems such as 
production imbalance or late deliveries 
from suppliers. 

Having more information 
than needed. 

6. Unnecessary 
movement 

Any motion employees have to perform 
during the work which does not add 
value to the product. 

Moving people to 
access/process the 
information. 

7. Defects 
Production of defective parts leading to 
repairs and rework. 

Error or mistakes that cause 
to correct the problems or 
redo the efforts. 

 

Lumsden (2006) agrees with both Liker and Meier (2006) and Tyagi et al. (2015) with the seven 

different forms of waste or non-value activities as they phrase it, but he adds two more wastes: 

when resources are not being used or being used wrongly. Ljungberg and Larsson (2001) settle 

with the statement that waste is activities that neither creates value for the customer, 

organization itself nor any other stakeholder.  

Blackburn (1992) implies that there has been a great stride in factories to move from job shops 

to process flow lines but this cannot be said about offices.  
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The author discuss that there appears to be a great similarity between administrative processes 

and factory floor processes which means that there are huge opportunities for companies to 

undertake the challenge to reduce waste in the white-collar activities.  

3.3.4 Bottlenecks 
According to Olhager (2013) a bottleneck is a limiting factor in the value stream that constrains 

the flow. Lumsden (2006) describes a bottleneck as a capacity limitation in the system that 

controls the output. Christopher (2005) defines a bottleneck as the slowest activity in a chain.  

Olhager (2013) describes it further with that a bottleneck is a resource that has a load of a 100 

% or more.  Olhager (2013) argues that a bottleneck can be more than just a machine in the 

process flow, it can be the access of personnel, the access of raw material and even the market 

itself and to this Christopher (2005) adds the information flow.  

Olhager (2013) implies that it is important that a bottleneck is used at full capacity, 100 % and it 

is important that the input in a bottleneck is of high quality so that the bottlenecks limited 

capacity is not waste on input that will not become an output. Lumsden (2006) also finds it 

important to locate the bottlenecks and to use their full capacity. It is advised by Lumsden 

(2006) to protect the bottlenecks against fluctuations in the flow by having a buffer in front of 

the bottleneck securing that it can always be used. Christopher (2005) says that it is important 

to clarify which activities that are bottlenecks and non-bottlenecks because these two types of 

activities should not be treated the same way. Regarding to if the capacity of a non-bottleneck is 

increased it will only lead to an excess of inventory (Christopher, 2005). Olhager (2013) 

describes how bottlenecks can be eliminated by raising the capacity of the bottleneck; this will 

increase the total capacity of the process.   

Olhager (2013) describes a method of identifying and eliminate bottlenecks in five steps: 

1. Identify the limitations of the system. 

2. Decide how the identified limitation should be used. 

3. Subordinate the other resources of the decision of how to use the bottleneck. 

4. Increase the identified bottleneck of the system. 

5. If the limitation have been eliminated - start from step one. 

3.3.5 Critical chain 
Mattsson and Jonsson (2003) define the critical chain as the activities that are the in a time 

perspective the longest chain in a network and are the activities that determine the total 

throughput time. Newbold (2010) has a similar meaning when he describes the critical 

chain as the chain of tasks that determines the timing of a project’s end point. Olhager 

(2013) explains it as the chain of activities that do not have any gap time. 

To fully embrace a critical chain method Wikner (2014b) stresses that changes needs to be done 

regarding the perception of deadlines and lead times. Wikner (2014b) implies that with too long 

lead times are the risks for Parkinson law, which means that the workload will expand to fill the 

time that is available. Wikner (2014b) also means that instead of passing the work forward 

(handing it in) one keeps working on it because it is not believed that work that is finished early 

is of high quality.  
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According to Newbold (2010) is the last step when applying a critical chain to synchronize 

the non-critical chain tasks so that the activities are ready to be used when needed and thus 

protecting the critical chain from unnecessary delays. 

3.4 Tools to reduce lead time and visualize the flow 
3.4.1 Lead time analysis 
Oskarsson et al. (2013) describe a lead time analysis as a structured way of analyzing a flow of 

information or material (or both) with the purpose of reducing the total lead time in the flow. 

They further discuss that a given prerequisite is that flow mapping is done and that time can be 

divided into active and passive time. Active time is when some sort of activity is performed and 

the rest of the time is then passive, for example a product in a buffer or an errand just waiting in 

the inbox to be read (Oskarsson et al., 2013). The authors argue that it is not unusual that 99 % 

of the total lead time is passive time and this is mainly where efforts should be made to reduce 

lead time.  Storhagen (2011) on the other hand argues that the non-value-added time often is up 

to 95 % of the total time. Kuhlang et al. (2011) focus on the value-adding time and discuss that a 

short lead time through a value stream results in a higher output which increase the 

productivity and the overall added value within the given period of time. Björnland et al. (2003) 

on the other hand focus on the disadvantages with long lead time and argue that a long lead 

time leads to an increased uncertainty in lead time and a reduced flexibility because it locks the 

freedom of action within the company.  

 

Storhagen (2011) recognizes a checklist about the efficiency in time: 

 Lack in delivery service to customers. 

 Unstable times – operations can sometimes be fast but the time in between them can be 

long. 

 Frequent call-outs – Orders or requirements that must be prioritized which means that 

other things need to be delayed. 

 Lack in quality. 

 Lack in flexibility. 

 Long setup time. 

 A higher share of non-value-adding time than value-adding.  

 

Storhagen (2011) continues his reasoning and argues that there is a simple kind of analysis by 

mapping efficiency of time, a so called lead time analysis. This is similar to Oskarsson et al. 

(2013) and both theories are summarized in Figure 5 below. 

 
Figure 5 Non-value-adding time and Value-adding time 
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The total lead time is determined from case to case depending on the analysis, sometimes from 

order to delivery and sometimes more limited to for instance parts from inventory to a certain 

machine in the plant (Storhagen, 2011). To determine the time for the activity can be hard, 

Wikner (2014b) recommends using, if similarly activities exist, historic data or to preform time 

studies. All activities that consume time need to be mapped, according to Storhagen (2011) and 

he suggests a working process in lead time analysis consisting of nine steps: 

1. Define and determine the total lead time. 

2. It should include both administrative and physical flow. 

3. Identify all activities that consume time. 

4. Identify value-adding time. 

5. Identify non-value-adding time. 

6. Questioning all time that have no customer value. 

7. Analyze and give suggestions to new solutions. 

8. Carry out. 

9. Follow up. 

 

Reduction of time in processes and flow 

Oskarsson et al. (2013) argue that there is no certain answer how to reduce lead time and that it 

depends on the specific situation but the authors have made a selection of measures that can be 

used in any flow or process: 

 Eliminate – Means that an activity should be deleted if it does not add any to the 

company or the customer. One example is duplication of work where the same thing is 

done in several places in the flow.  

 Simplify – Means to simplify the activities that needs to be done which makes them less 

complex.  

 Integrate – Merge activities that are performed separately and do not add any value on 

their own. One example is that the operator does the quality control in connection with 

the process instead of having a separate quality department in the flow. 

 Parallelize – Perform independent processes parallel and not in sequence. If the next 

process downstream does not depend on the process before, then it could be done 

parallel to it.  

 Synchronize – Means that the flow is controlled so the next activity in line can start 

exactly when the activity before is finished which means that the passive time is 

removed or at least reduced.  

 

These five measures should be performed in that order because there is no meaning in 

integrating activities if they then are being eliminated. The following measures are more of the 

general type: 

  Prepare – Means to prepare all necessary material or instructions ahead before 

starting the activity. 

 Communicate – Means to increase the efficiency in communication by example faster, 

safer and more correct information in the flow, 

 

Björnland et al. (2003) agree with Oskarsson et al. (2013) in that lead time can be reduced by 

parallelize, synchronize or eliminate activities but the authors imply that it is important to set 

high goals for the lead time reduction.  
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Björnland et al. (2003) argue that a small reduction often leads to that the same tasks are done 

as before but just a bit faster and this can lead to negative aspects such as overtime, extra costs 

and quality problems. The authors discuss that the goal instead should be set high to drastic 

reduce the lead time. 

Person (1995) comes up with nine principles for reduction of time and process developing, 

some of them are the same as Oskarsson et al. (2013) have described but some of them differ: 

 Redistribute lead time which means that when reducing lead time, not all response 

cycles (a series of activities) are equally important. This means that some products are 

more important than others and this can be products of high volume value, major 

customers or such. The redistribution of lead times then means that the reduction for 

one cycle is at the expense of another one. The author argues that it is usually the 

administrative part of lead time that is easy to reduce because that is where the largest 

share of inactive time can be found. Björnland et al. (2003) agree with this and argue 

that in an order cycle the administrative is the part that is easiest to affect. Björnland et 

al. (2003) also discuss the option of redistributing lead time depending of the 

importance of for instance products (more important if the material has a high volume 

value).  

 Reduce or adapt to the uncertainties which means to be less dependent to the 

uncertainties such as volume (need or demand) and capacity (the process itself, quality, 

service and waste). It is important to use different methods to reduce the uncertainties, 

such as forecasting techniques. A closer cooperation and development with the supplier 

may reduce planning uncertainties in the supplier-client relationship.  

 Differentiate, which means measures that find new and more effective ways to 

categorize and group products, processes or systems. Criteria’s may be item demand, 

lead time, and types of demand (consumables vs repairable and spares). By defining 

different groups one can then apply different principles, methods or techniques 

depending on the importance of the group.  

Blackburn (1992) describes the need for a firm to compress activities that also lie outside the 

factory walls, the white-collar activities and argues that the processes of the office is an 

attractive target for time reduction. He continues and argues that it is harder to track and chart 

an administrative process than a manufacturing process because of the complex activities and 

the jumbled flow. Blackburn (1992) discusses the similarities between manufacturing processes 

and administrative processes and argues that the batch size (meaning the amount of 

information to be processed) should be reduced to the smallest unit possible. He argues that a 

small unit size for information processing can produce leaner, faster administrative processes. 

3.4.2 Process mapping 
To succeed with changes within the company a first step is to get knowledge about the current 

state and processes to see if the changes lead to improvements (Oskarsson et al., 2013). The 

authors argue that a mapping of the flow clarifies how many activities, people and points of 

inventory the flow contains. Ljungberg and Larsson (2001) are on the same track and imply that 

a company or organization can be described using process mapping which in an easy way shows 

how the different functions within a company relates to each other and how the processes 

contribute to the customer value. 
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Information must be limited for practical reasons when mapping processes, due to the users, 

and the map is clearest if it does not consist of too much information (Ljungberg & Larsson, 

2001). The authors imply that this limits the usability and complicate deeper analysis. The map 

should be supplemented by several process specifications or descriptions of the processes, one 

for each of the processes (Ljungberg & Larsson, 2001). 

Champagne et al. (2008) argue that process mapping is a simple yet powerful tool and that it 

helps companies to look beyond functional activities to reveal an organizations core processes 

and in the end see what parts that work together to serve the customers.  

Oskarsson et al. (2013) present some common symbols when mapping the flow in Figure 6 

below: 

 

 

Figure 6: Common symbols in process mapping (Oskarsson et al., 2013). 

Ljungberg and Larsson (2001) present an eight stage model when developing a process map: 

1. Define the purpose with the process and the start and end points. It is important to 

determine the interfaces between processes and the extent of the different processes. 

2. “Brainstorm” all the eventual activities in the processes and write them on sticky notes. It 

is a practical method to write the activities on sticky notes and then place them on a 

withe-board or similar to put together the puzzle.  

3. Arrange activities in the right order. This is facilitated by the sticky notes. 

4. Merge activities and add activities. In this stage it is clear that some activities describe 

the same things or that something is missing.  

5. Define input and output for every activity. When the different activities are defined it is 

time to look at the input and output and put activities together to processes. 

6. Make sure that the activities link via the in- and output. This is a control to see if some 

activities are missing and if the input in the first activity really leads to the output in the 

last one.  

7. Control that the activities are on the same level of details and they have appropriate 

names. When the description of the process is coherent one should control the names 

and the level of details. 

8. Correct until there is a satisfying description of the process. Finally it is important to have 

a holistic view of the map and correct details until the description of the process is good 

enough.  

 

Decision point Paper document 

Operation/activity Inventory Computer system 

Flow of material 

Flow of information 
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Champagne et al. (2008) state: a process map has specified boundaries and is a visual 

representation of a process. The authors present, just as Ljungberg and Larsson (2001), a model 

of steps when developing a process map but it is more focused on the actual execution by the 

personnel. Champagne et al. (2008) do add an important contribution with all the questions that 

should be asked for all the steps throughout the process: What/When/Where is happening? Who 

is doing it? How long does it take? How/Why is it being done? 

3.4.3 Value stream mapping 
The roots of value stream mapping can be traced to Toyota Motor Corporation and the visual 

mapping technique known as “material and information flows” and value stream maps offer a 

holistic view of how work flows through entire systems (Martin & Osterling, 2014). Hines and 

Rich (1997) argue that the collection and use of this kind of tools is to help researchers or 

practitioners to identify waste and to find an appropriate way to reduce or remove this waste. 

Martin and Osterling (2014) imply that value stream maps provide a highly visual, full cycle 

view of work which means the progress from a request to fulfilling the request (for instance 

order to delivery or request to receipt). They continue their argument with that the value 

stream map reflect work flow from the customer perspective versus the internal focus of typical 

process-level maps. Liker and Meier (2006) discuss that value stream mapping is more than a 

neat tool, it helps a company to see linked chains of processes and it is also a philosophy of how 

to approach improvements.  

Serrano Lasa et al. (2008) state the five phases in value stream mapping: 

1. Selection of a product family. 

2. Current state mapping. 

3. Future state mapping. 

4. Defining a working plan. 

5. Achieving the working plan. 

This is similar to Martin and Osterling (2014) with the difference that the first phase is called 

Prepare followed by: Understand Current State, Design Future State, Develop Transformation 

Plan and lastly Execute Transformation Plan. The first step is thus to do some kind of 

preparation and then visualize the current state for the company.  Liker and Meier (2006) agree 

with the other authors but add that the big bang with value stream mapping comes from setting 

up a system where material flows smoothly across the processes based on the rate of customer 

demand.  

Martin and Osterling (2014) as well as Tyagi et al. (2015) suggest two steps in the current state 

mapping, including some kind of a walk (Gemba walk according to Tyagi et al. and first/second 

walk according to Martin and Osterling) followed by compilation of the walk using sticky notes. 

The compilations intends to collect all times and data in each and every process.  

Tyagi et al. (2015) suggest that seven different colors of sticky notes should be used to select 

data during Gemba walk and the template should include: Input from last step, Step number, 

Total time, Step description, People/department involved, Value-added time and Output from 

this step. Martin and Osterling (2014) argue that after the second value stream walk the sticky 

note should include: Activity, Function(s), Barriers to flow, Number of people in process, 

Process time (PT), Lead time (LT) and Percent Complete and Accurate (%C&A, which means 

process time divided with lead time). The writers show this in a box, see Figure 7 below:  
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Figure 7: Sticky note, or box, after the second value stream walk (Martin and Osterling, 2014). 

A basic value stream mapping consists of these kinds of process boxes and symbols shown in 

Figure 8 below:  

 

Figure 8: Value stream mapping basic symbols (Liker & Meier (2006); Tyagi et al. (2015); Martin & Osterling (2014); 
Kuhlang et al. (2011)) 
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3.4.4 Swim-lane model 
In some non-manufacturing operations, according to Petersson et al. (2009), it can be desirable 

to use another method of illustrating the process flow than VSM. Petersson et al. (2009) 

promote the Swim-lane method to better illustrate the transitions between different 

departments. Petersson et al. (2009) argue by illustrating the flow by using the Swim-lane 

method it helps to clarify which stage documentation located at various points in the flow.  

The use of the Swim-lane method, according to Petersson et al. (2009), starts with identifying 

the concerned departments and then giving each department an own swim lane where all the 

activities of the departments are illustrated and ordered after when the activity happened.  This 

leads to a clearer view of the flow (Petersson et al., 2009). 

3.4.5 Ishikawa-chart 
Ishikawa-chart also known as cause-effect-diagram or fish bone diagram, is a method of 

illustrating how different causes can be connected to the studied problem. The idea of the chart 

is to list possible reasons that can generate the problem at hand, see Figure 9 below. First on a 

general level and later on more thoroughly analyze the reasons behind the different possible 

reasons and how these affect the invested problem. (Bergman & Klefsjö,2010)  

 

Figure 9: An illustration of an Ishikawa- chart, to the left is a general level and to the right is how it can look at the end 
(Bergman & Klefsjö, 2010) 

3.5 Summary of the theoretical frame of reference 
The chapter starts with a holistic approach of the key words and core problems described in the 

background and stated in the purpose of the study. This includes basic understanding in what 

lead time is and what defines a process. These parts intend to give the reader a base to stand on 

when continuing with what factors that affect the lead time and the flow.  

Terms such as value, bottlenecks, wastes and information flow are presented and the chapter 

ends with a part that describes different tools to visualize the flow and to reduce lead time. The 

different parts in the theoretical frame of reference intend to give the reader an understanding 

of the theory behind the problem as well as to give the analysis depth. It also helps the writers 

of the report to continue with the task specification where different ways to solve the problems 

becomes clearer. 
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4 Task specification 
This chapter intends to first introduce the breakdown of the purpose showing the structured way 

to fulfill the purpose followed by the studied system with delimitations for the problem. Thereafter 

a focus area follows which intends to narrow the problem down to a reasonable degree. A problem 

discussion is presented and the main questions of the study are presented for the first time. These 

main questions are the base on which sub questions develop which leads to the final structure on 

how the problem will be solved. The importance of the chapter is to show WHAT will be answered 

in the study. 

The approach for the task specification is divided into four parts such as Figure 10 below shows.  

 

Figure 10: The approach of the task specification and structure of the chapter. 

4.1 Breakdown of the purpose 
4.1.1 The logical way to fulfill the purpose 
The purpose of this study is “to suggest changes that can enable a reduction in lead time at SIT-

Service in the flow from order to delivery” which implies that suggestions will be made regarding 

lead time reduction. Oskarsson et al. (2013) describe a lead time analysis as a structured way of 

analyzing a flow of information or material (or both) with the purpose of reducing the total lead 

time in the flow. To be able to analyze lead time is it, according to Oskarsson et al. (2013), 

important to divide the lead time into active and passive time. The authors argue that that it is 

not unusual that 99 % of the total lead time is passive time and this is mainly where efforts 

should be made to reduce lead time. Björnland et al. (2003) imply that 95-99 % of the lead time 

is waiting time where no value is created. Based on this is one argument to only look into the 

passive time of the flow but since the passive time always is connected to the active time is it 

necessary to investigate both parts of lead time. An activity in this study can have both active 

and passive time, just as according to Oskarsson et al. (2013), Björnland et al. (2003) and 

Storhagen (2011).  

Principles 

With the lead time divided into active and passive time is the next step how to reduce it.  
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•Main questions
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4.4 Problem  discussion
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Björnland et al. (2003) suggest three principles to reduce lead time: perform activities in the 

flow paralleled, reduce the waiting time in between the activities by synchronizing them or to 

eliminate activities entirely. These principles are the same as Persson (1995) presents. 

Oskarsson et al. (2013) also suggest eliminating, parallelizing and synchronizing for reducing 

lead time and add simplifying and integrating activities in the flow. Persson (1995) discuss 

more principles but agrees with Oskarsson et al. (2013) that simplifying activities in the flow 

will reduce lead time. These authors come up with different principles in how to reduce lead 

time but to use them, the different times and activities in the flow need to be classified. Another 

way of attacking the problem with lead time is to question why there is passive time. The 

passive time can be queue time, due to the active time is connected to an activity that is a 

bottleneck. A bottleneck is, according to Olhager (2013), a limiting factor in the value stream 

that constrains the flow and according to Lumsden (2006), a bottleneck limits the capacity in 

the system. Olhager (2013) suggests five steps in how to eliminate a bottleneck. This includes 

increasing the capacity of the identified bottleneck of the system which therefore will reduce 

the queue time before it which will lead to a reduction of the passive lead time. The different 

principles are summarized in Table 4 below. 

Table 4: Principles to reduce lead time 

Authors Eliminate Simplify Integrate Parallelize Synchronize 
Eliminate 
bottleneck 

Oskarsson et al. 
(2013) 

x x x x x  

Björnland et al. 
(2003) 

x x  x x  

Persson (1995) x x  x x  

Olhager (2013)      x 

Lumsden (2006)      x 

 

Based on Table 4 are the principles: Eliminate, Simplify, Parallelize, Synchronize and Eliminate 

bottlenecks chosen since at least two different sources support the methods. For the principles 

to have the largest impact is it important that they are applied in that order. This because it is 

unnecessary, according to Oskarsson et al. (2013), to for example simplify an activity that later 

is eliminated. To be able to use these principles, activities and times in the flow need to be 

classified.  

Classification 

Eliminate in this study means to remove/delete time in the flow, which could mean eliminating 

activities. The next step is then to determine what in the flow that can be eliminated. This 

means, from a lead time perspective, if an active time is deleted all passive time connected to the 

active time is also deleted. According to Liker and Meier (2006) is Lean production based on the 

simple yet powerful goal of identifying and eliminating waste in all work activities. Storhagen 

(2003) agrees and argue that a Lean approach means to eliminate everything unnecessary. 

These authors together with Lumsden (2006) identify nine wastes in total but the most relevant 

wastes for this study are: Waiting (time on hand) and Transportation or conveyance because 

these are considered as strongly connected to lead time. Especially when seen from an 

information perspective, referring to theories from Tyagi et al. (2015), which in this study is 

considered to be a big part of the flow. Also, investigating all nine wastes in the whole flow 

would be time consuming, why these two most important are chosen.  
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Eliminate can also be connected to non-value-adding time which should be removed from the 

flow. Storhagen (2011) argues that the non-value-added time often is up to 95 % of the total 

time. Regarding time and lead time Storhagen (2011) imply that non-value time can be 

unnecessary waiting time, double work or other inefficient use of time. The different times can 

be classified as value-adding, non-value-adding but necessary or non-value-adding. If non-

value-adding, it should be eliminated and otherwise the analysis continues with the other 

principles.  

The principle to simplify in the flow will be used if lead time can be reduced by simplifying: 

tasks, information sent or complex system solutions. The classification will determine if 

activities in the flow or information are too complex and will therefore be subject to the 

principle of simplifying. This can relate to do unneeded steps or a form of waste in information, 

according to Tyagi et al. (2015) theories, to process information more than required. The waste: 

Overprocessing or incorrect processing (Liker and Meier, 2006), will therefore be added and 

investigated.  

To use the principle to parallelize is it necessary to know what activities that depend on other 

and which can be performed separately. Mattsson and Jonsson (2003) define the critical chain 

as the activities that are the in a time perspective the longest chain in a network and are the 

activities that determine the total throughput time. Newbold (2010) and Olhager (2013) have 

similar explanations about the critical chain and that the chain does not have any gap time. If 

activities in the flow are in the critical chain and dependent on the output from the activity 

before means that there can be no parallelization but if not, activities can be classified as 

possible for parallelization. 

Synchronizing is connected to eliminating waiting time in between activities and will therefore 

be classified in the same way as the principle Eliminate.  

Bottlenecks are the last part of the classification that needs to be identified. To identify 

bottlenecks is to find, according to Olhager (2013), a resource that has a load of 100 % or more 

and he argue that the resource can be a machine, access of personnel, access of raw material and 

Christopher (2005) adds the information flow. The queue time before an activity determines if 

there is a bottleneck or not which means that the passive time needs to be divided into queue 

time or other passive time.  

This classification for the activities and the flow is summarized in Table 5 below with examples 

of how it can be classified.  

Table 5: Classification of activities 

Activity/time 
Value-
adding 

Non-value-
adding 

Non-value-
adding but 
necessary 

Waste  
Part of 
the CC 

Bottleneck 

1 x     x 

2  x  x x  

3  x  x   

n   x x   
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Mapping 

To be able to accomplish the classification needed for the principles, the current state needs to 

be known which means that the flow will be mapped. A mapping will therefore be made with 

the purpose to identify all activities and times in the flow to be able to classify these and 

afterwards apply the five principles to enable a reduction in lead time. The flow can be divided 

into activities and times where both need to be mapped out to get the holistic view. The 

structured breakdown of the purpose can be summarized in Figure 11 below. 

 

Figure 11: The breakdown of the purpose 

4.1.2 Main questions 
To be able to fulfill the purpose, some main questions are needed which answers should lead to 

suggestions in how to reduce lead time. The five principles discussed in how to reduce lead time 

for SIT-Service leads to the first main question: 

 Are there any possible changes in the flow that can enable reduction in lead time? 

To be able to answer that question, activities need to be classified like in Table 5 and this leads 

to the next main question that need to be answered before practicing the five principles: 

 How can the flow be classified?  

The classification needs input and regarding lead time is it important to determine what times 

that exist in the flow which leads to the first main question of the mapping phase: 

 What times are there in the current flow, both active and passive? 

To be able to locate all times in the flow must the whole flow be mapped including all activities 

within it and therefore is the second main question of the mapping phase:  

 What is the current flow from order up until delivery? 

The main questions need to be answered in the right order to fulfill the purpose. The analysis 

phase with the principles is depending on the analysis phase with classification which in turn is 

depending on the two parts in the mapping phase. This leads to that the first step for fulfilling 

the purpose is to complete the mapping phase followed by analysis phase one (classification) 

and thereafter analysis phase two (principles). These relations and the logical work order for 

the study to come up with suggestions that can reduce lead time for SIT-Service are summarized 

in Figure 12 below.  

Purpose

Principles

Classification

Mapping
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Figure 12: Main questions divided into mapping or analysis and what part that depends on other parts 

4.2 Studied system  
Based on the purpose of the study, directives from the company and present situation, an area 

of interest developed. The purpose states that the flow studied is from order to delivery which 

means that it starts from the order point, also known as decoupling point, and ends when the 

order is ready for delivery. All sale processes including negotiation and customer contacts 

before the order is placed vary a lot because different customers have different demands and 

act at different speed, leading to that the flow and times will differ between customers. The 

transport itself is a complex process with different laws and customs depending on which 

country the customer is in. SIT-Service strives for that the customers pick up their own goods. 

Because of this, the sales processes and the transport part of the flow will not be included.  

Jonsson and Mattsson (2011) discuss the system perspective and argue that depending on 

where the boundaries are drawn, a system can have an internally-, externally- or a network 

perspective. An internally perspective means that the logistic system has same boundaries as 

the company studied has which means that suppliers and customers are external components in 

the systems environment. According to this is the studied system in this study considered to 

have an internally perspective of the system because customers or suppliers outside SIT are not 

directly included.  

Björklund and Paulsson (2012) argue that it is important to motivate why the focus area is 

chosen, the delimitations made and what consequences it entails.  
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The main reason that the studied flow is from order to delivery is that this is where standard 

cases exist and where the lead time exist for the customer in form of the delivery time. This 

relates to the directives from the company to investigate a standard scope and not to look into 

processes including site work; as well as a reasonable extent about time and workload for the 

writers of the report. 

Arbnor and Bjerke (2009) argue that a system is a set of components which can be subsumed 

into subsystems and also the relationship and linkage between them all. The authors discuss 

that the system includes borders and that a system can either be open or closed where an open 

system is studied in the context of their environment and a closed system is not. The studied 

system in this report needs boundaries and since sales processes are excluded as well as work 

on customer site leads to that the studied system is chosen to be stage two excluding transports. 

This means that stage one with order entry will be excluded and the processes leading to a final 

order from the customer will also be excluded. Boundaries are drawn from the point when a 

customer places the final order. The studied system at SIT-Service is seen in Figure 13 below. 

 

Figure 13: Studied system for this study. 

Both material flow and information flow are included in the studied system and inside the 

boundaries. The systems environment is outside the boundaries of the system and usually seen 

as factors that are important to the system but beyond control (Arbnor and Bjerke, 2009). For 

SIT-Service are factors outside the boundaries not beyond control but due to the complexity and 

absence of standard cases, this leads to a tough situation to get control of. Even though the 

studied system does not include some parts of the total flow, the environment of the system 

needs to be in mind to avoid sub optimization. This is in line with Jonsson and Mattsson (2011) 

thoughts of that decision in separate parts of the flow should not have a negative impact of the 

whole and lead to sub optimization.  

4.2.1 Delimitations 
Björklund and Paulsson (2003) stress the importance of a clear description of the studied area 

and to achieve this, it can be necessary to complement the purpose with a focus area and 

delimitation. The first delimitation in this study is that only one kind of turbine will be studied 

and this is due to the time limit and possible extent of the report. 
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The Service section has many different processes between order and delivery and a delimitation 

that is made is that the processes that will be studied must be standardized and a recurring 

process, this is for making it possible to use and compare historical and current data with each 

other. Another restriction is that the studied flow should be an isolated flow, meaning that it 

should have a clear beginning, middle and an end. This leads to the conclusion that the service 

line which should be studied is Overhaul since it has a clear start, a clear end and is separated 

from other processes since it is sold one at a time. The reason that it should be an isolated flow 

is because it limits the interfering of surrounding processes. 

Due to the pre-conditions of choosing a standard scope are there only two turbine types that 

comply with the delimitations, the SGT-600 and the SGT-800. The SGT-500 is an older machine 

type and the scope can vary from time to time although it has a standard scope foundation. The 

SGT-750 is the newest turbine and there are only two in operation in the world which limits the 

access of both historical and current data. Neither will a SGT-700 be studied since there is not 

that many in operations, which also limits the access of data. 

The inspection type that is chosen is a B1-inspection because it is an inspection big enough to 

require a change of noble parts and it only contains new parts which limits the vastness of the 

flow. A C-inspections includes repaired, old parts which increase the complexity of the total flow 

and the flow of repaired parts itself is very extensive. That is why a B-inspection is chosen and a 

B1-inspection is chosen because that the uncertainty increases with higher operation hours 

(B2-inspection at 60 000 for example). 

The studied system and delimitations are: 

 Stage two excluding transports – From order to delivery. 

 A standard scope. 

 Service line Overhaul. 

 SGT-600 or SGT-800. 

 B1-inspection. 

4.3 Focus area 
Even with delimitations of the studied system is the scope still considered as complex, big and 

hard to get an overview of, it is still necessary to narrow the study. There are several 

perspective that can be studied and different areas that can be in focus. Björklund and Paulsson 

(2012) stress the importance of both delimitations and focus area. In this case the studied 

system is considered as too big why a focus area should be identified. A focus area intends to 

limit the study so that there is a realistic extent of it and also make choices for what will be 

studied closer. There is a risk that the study would be too shallow if the whole flow of an 

Overhaul would be studied and also a risk that no problem area could be identified. This leads 

down to the question at issue:  

What is most relevant area for this project to study and how to do it? 

This should include information from SIT-service in why the project was initiated, what the goal 

is and what results expected. In addition to this the limitation of time is important to have in 

mind. To be able to study a flow it is important to have the ability to follow something within it.  

It is recommended by Björnland et al. (2003) to study flows that are representative for the 

company and that there is an access of data.  
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The study intends to investigate both the information flow and the material flow but to this, the 

opportunities are better if the different flows are connected to a physical thing,  

To complete an Overhaul inspection three different main areas need to be combined: the 

personnel to do the inspection, the parts needed and the tools and instrument to be able to do 

the work. These different outputs are required through different processes but are linked to 

each other through planning, sub processes and information and because of these links is the 

entire flow so complex. 

Björnland et al. (2003) continue talking about the access of data, meaning that it is hard to 

investigate a part of a flow that cannot be connected to anything or measured in any way. Parts 

in the flow are possible to follow, there is data connected to them and the connection between 

information and material is much clearer than the Project Managers processes in the flow for 

example. Tools and instruments and the planning of the field service personnel have a lot of 

variables that interfere with the planning of them both and therefor will not be considered as an 

isolated standard flow. 

The promoters of the study work in the Operations department and their main interest is of 

course their own processes, which is the Parts flow, even if the initial thought was to investigate 

the whole flow. This is why the Parts flow is most relevant to study and chosen as the focus area. 

See Figure 14 below where the studied system has been further developed and limited.  

 

Figure 14: A rough mapping of an Overhaul inspection 

The main reason to set these boundaries and have this focus area relates to Björklund and 

Paulsson (2012) theories that this part is the most interesting to study. This relates because the 

Operations department is directly connected to the Parts flow and the writers of the study can 

easily relate to the logistics within this flow, why this is more interesting than other parts of the 

flow. The perspective of the study will be in the order perspective where focus will be how an 

order connects to both the information and the material flow.  

The information and material flow 

For this study the Parts flow has been divided in to two different categories regarding the way 

of the flow: material flow and information flow. With material flow it means the products that 

are the output of the Parts flow, the different kind of physical parts (materials).  
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With information flow it means everything that is not the material flow but makes the material 

move forward in the flow, especially between activities. Different causes that can trigger 

movement in the material flow are actions such as IT-system transaction, documentations, 

certifications, e-mails, decisions, endorsements, telephone calls and more administrative tasks; 

all of these actions can be said to belong to information activities. It is interesting to investigate 

how the information flow runs through the Parts flow and what that means for the material 

flow. From when the order is placed by the customer, what triggers the actual movement for the 

parts? The connection between information and material can be where a lot of time is wasted 

and therefore a reason to investigate what happens in between activities.  

An example is showed below in Figure 15 to show the complexity and what steps that can be 

included in the total flow with both information and material being transferred. The example 

shows that the four first activities include sending information back and forth and that these 

belong to information flow. The last activity is the actual movement of a physical thing, the part 

in this order why it is considered to be part of the material flow. This is the meaning in how the 

information flow triggers the movement of the material, the material flow.  

 

Figure 15: The connection between order and the material flow, meaning how the information flow triggers a movement of 
the material flow. 

4.3.1 The Parts flow 
With the choice made that the Parts flow will be studied, next step is to determine what 

different parts that will be studied. The delimitations that an Overhaul B1-inspection will be 

studied means that refurbished parts (rep) will be removed from the study due to only new 

parts are used in this inspection. This leaves three kinds of parts: noble, consumables and 

dangerous gods.  

Next step is to get a Technical Scope Overview (TSO) including all parts in a standard B1-

inspection. There are no advantages or disadvantages to investigate a SGT-800 over a SGT-600 

or the other way around and the reason that one of them is selected is that the parts inside them 

differ. Meaning that due to the approach of following parts in the flow, this will only include one 

gas turbine where the flow differs depending on what kind of parts chosen. What is important is 

to include the different flows and the departments connected to them.  
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Meaning that regardless the specific parts the study intended to investigate the flow including 

both Purchasing and Production which both end up in the Goods receiving department. All these 

are linked to the Parts flow. Specific parts are chosen only to be able to follow these in the flow 

and to see the different ways that are possible.  

The reason why it is required that noble parts are selected is because a noble part passes 

through the entire flow. This will enable the possibility to study the information flow that is 

necessary for the part to flow through the processes, both historical and current. A noble part 

can both be purchased and produced in house, referred to as “F = External procurement” or “E = 

In house production” in SAP. This makes it possible for the part to take different routes in the 

flow. A purchased part will have a different route from order to delivery than a produced part 

why both parts be studied. 

There can also be the possibility for a noble part to be made to order (MTO) or made to stock 

(MTS) where MTO is directly connected to a specific customer order and MTS is based on 

prognosis. But for this study only MTS will be concerned since MTO do not exist in a standard 

order. This means that there are two different noble parts that are relevant for this study and 

whose flow will be studied and these different parts can be traced in the system via the material 

number.  

A standard inspection consists mostly of consumables parts but also dangerous gods, both 

which flow also will be studied. These kinds of parts are never produced by Siemens meaning 

that both consumables parts and dangerous gods are purchased. These purchased parts are 

only MTS making it four parts in total that will be studied. The fifth category that will be 

followed through the flow will be the order itself, both to be able to link the different parts 

movements to the order and to study the movements of the order. For the chosen parts see 

Table 6 below where the parts are considered to be representative for a standard Overhaul B1-

inspection.  

Table 6: Parts chosen for the study 

Sort Obtained by Code in SAP 

Noble In-house production E 

Noble Purchasing F 

Consumables Purchasing F 

Dangerous gods Purchasing F 

 

These parts need to be chosen in specific to be able to follow them in the flow. There are 

historical data from Overhaul, B1-inspections where every inspection has a list of the parts 

included in it, called a technical overview scope (TSO). Supply managers know best which parts 

that are most common in these TSO's and most representatives for this study, that is why parts 

will be chosen together with a Supply manager which can be found in chapter 6. These 

representative parts can enable a visualization of the Parts flow by following them why it is 

considered important to pick specific parts. A TSO is always the same for standard inspections 

regarding parts. 
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4.3.2 Modified main questions with regard to the focus area 
The area that has been identified as the most relevant area to study is the Parts flow from 

confirmed order to ready for dispatch. This is made because of the relevance of the fields for the 

promoters of the study and the availability of data.  

As Björnland et al. (2003) argue is it hard to investigate a flow without being able to connect it 

to a physical thing. By choosing the Parts flow will there be both a material and an information 

flow to study. By choosing four different parts representative for all of the parts and follow them 

through the flow, four possible routes might be identified and by them the entire intended flow 

will be known. This is considered to be the most relevant area and following specific parts in it 

is how it will be studied. 

The focus area can link to the questions developed in 4.1 which lead to modified main 

questions: 

 Are there any possible changes in the Parts flow that can enable reduction in lead 

time? 

 How can the Parts flow be classified?  

 What times are there in the current Parts flow, both active and passive? 

 What is the current Parts flow from order up until delivery? 

4.4 Problem discussion 
The breakdown of the purpose, delimitations of the studied system and the focus area ended up 

with main questions. The answers to these are intended to fulfill the purpose of the study. These 

questions need to be answered in the right order which starts with the mapping followed by the 

first analysis and lastly the second analysis. The main questions by themselves are too big to be 

answered right away and that is why a breakdown of them is necessary where more specific 

questions develop which together will help to answer the main question. This is divided into 

mapping questions and analysis questions. 

4.4.1 Mapping questions 
Mapping of flow 

The questions below are formed to answer the question “What is the current Parts flow from 

order up until delivery?” which is the first part of the mapping phase. 

F1 

The whole flow for SIT-Service is not visualized more than a map with the different 

departments included and a rough way for what happens during a project. The current situation 

described in chapter 2 combined with the focus are needs to be mapped at a better detail level 

including activities. 

Oskarsson et al. (2013) argue that to be able to make changes in the current state it is important 

to know what the current state is. To get to know the current state Oskarsson et al. (2013) argue 

that a good tool to use is process mapping. Oskarsson et al. (2013) define a process by stating 

that it should be planned and repetitive, which is true for the chosen process. Oskarsson et al. 

(2013) also state that a definition of a process is that it is built up by linked activities, with a 

clear beginning and a clear end. To know the current state is it important to map out the 

processes and to do this the activities need to be known.  
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Walking the flow and tracing inputs and outputs is believed to be how the existing flow can be 

mapped out in a detailed way. Champagne (2008) also recommends that in every step on the 

way ask the following questions: What/When/Where is happening? Who is doing it? How long 

does it take? How/Why is it being done?  

To be able to map all processes in the flow and how the processes connect to each other, it 

requires that all activities and tasks within a process are known. To map the current flow, the 

first question that needs to be asked is: 

F1 - What activities are included in the current Parts flow? 

By knowing the activities included in all processes is it possible to map how inputs are 

transformed to outputs. The first step of mapping the current flow is complete when all 

activities are known and documented which makes it possible to see and map the connections 

between them. The answer of F1 gives by itself not the answer to the main question but it gives 

the first piece. 

F2 and F3 

The Parts flow includes material and information, and both the administrated time and the time 

in the material flow might be, according to SIT-Service, where unnecessary time is being built 

on. By studying the method of process mapping of Oskarsson et al. (2013) and Champagne et al. 

(2008) is it clear that the theories separate information flow and material flow and to get a 

complete picture of the current state is it important to know both flows. Since the output of the 

studied processes is parts to an Overhaul inspection is it essential to trace the material flow to 

see what lies behind the seen result of the flow of the parts process. 

Oskarsson et al. (2013) define activities in a process to be both administrative and operative 

and Jonsson and Mattsson (2011) arguing that to achieve an efficient flow of material is it 

essential to have an information flow.  Ljungberg and Larsson (2001) stress the significant of 

information when the authors say that a process requires information to work properly.  

Storhagen (2011) means it is important to have connectivity in information flow for the 

information to move faster in the flow and more likely to reach the right person. Fawcett et al. 

(2007) imply that willingness is a key with sharing as a key word and it will only happen when 

managers are comfortable with sharing information. Petersson et al. (2009) imply that by 

illustrating the flow using the Swim-lane method helps to clarify which stage documentation is 

located at various points in the flow. 

Martin and Osterling (2014) imply that the roots in value stream mapping that gives a holistic 

view of how work flows through entire systems is known as “material and information flow”. 

Even if all activities are mapped, it is interesting to see how they are connected to each other 

and the dependency between the activities. Liker and Meier (2006) argue that a value stream 

mapping helps companies to see linked chains of processes. Serrano Lasa et al. (2008), Liker 

and Meier (2006) and Martin and Osterling (2014) all agree that a current state mapping is an 

important step of value stream mapping. Theories make clear that some kind of walk in the flow 

and a compilation of it using sticky notes is a good step in mapping the flow. The rough mapping 

of the Parts flow in the focus area together with the information of what activities that are 

included leads to next sub questions: 
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F2 - What is the information flow? 

F3 - What is the material flow? 

The answers to these questions complement F1 – What activities are included in the current flow. 

These three sub questions give a complete picture of the current flow and opportunities to get 

the holistic view which makes it possible to continue with the classification. 

F4  

The flow is known to consist of both information and material, but it is interesting to know how 

the information triggers movement on the material. Since Ljungberg and Larsson (2001) argue 

that a process requires information to work properly and since the material flow is what the 

customer might perceives as value, it is interesting to know how these two different flows are 

linked. Information is both essential for the process and can be as Tyagi et al. (2015) state 

considered as waste when for instance one is waiting to get information or moving information 

from one place to another. To see these connections one needs to know why the information is 

needed and since information according to Bergman and Klefsjö (2002) is a support process it 

needs to be compared to the main process that generates value, the material flow. How the flow 

of information triggers movement in the material flow leads to the question: 

F4 - How is the material and the information flow connected? 

With this question answered is it possible to see how the different flows of information and 

material are connected in the map and the main question can be answered.  

Mapping of time 

The questions below are formed to answer the question “What times are there in the current 

Parts flow, both active and passive time?” 

T1 

Lead time from order to delivery consists of times in several processes and activities. Lead time, 

according to Oskarsson et al. (2013), is build up by passive and active time.  

Both the active and the passive time will be analyzed and to be able to this, all available time 

needs to be mapped. Kuhlang et al. (2011) discuss the transformation of inputs into outputs and 

Björnland et al. (2003) discuss different lead time such as physical lead time and administrative 

lead time. Olhager (2013) discuss that lead time consists of queue time, setup time, run time, 

waiting time and transport time. All these theories imply that lead time consists of different 

kinds of time which makes it interesting to figure out what the total lead time consists of and if 

the lead time is considered as active or passive.    

Lead time for the Service section differs depending on what the order is and the total lead time 

is hard to overview. SAP gives lead time for some activities but only on a high level because one 

activity can include safety time, administrative time and operative time. Wikner (2014b) argue 

that it can be hard to determine the time for activities and recommends the use of historic data 

or performing time studies. 

By tracing the different inputs needed for the activities to start, what kind of output it generates 

and for whom it triggers a new activity, the next activity in the flow is mapped. From lead time 

perspective is it interesting to know the lapse of time for each activity generating an input into 

output.  
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It is also interesting to know how much time that is assigned for a specific task or activity 

according to the system. Oskarsson et al. (2013) argue that a given prerequisite is that flow 

mapping is done and that time then can be divided into active and passive time. To be able to 

divide time into active or passive time all times need to be known which leads to the sub 

question:  

T1 - How long time does each and every activity take and how much time is assigned? 

The answer to T1 is essential to first see what times there are in the current flow but secondly 

to enable a lead time reduction. It is impossible to reduce a time that is not mapped and given so 

therefore is it essential to map all times in the activities and also if it differs from the assigned 

time.  

T2 

Time for performing an actual activity is considered to be relatively easy to figure out but to get 

the total lead time in a flow all times need to be considered. Oskarsson et al. (2013) argue that 

the active time is when some sort of activity is performed and that the rest of the time is then 

passive. The passive time might be 99 % of the total lead time (Oskarsson et al., 2013) or 95-99 

% (Björnland, 2003). According to these authors is it crucial to focus on the passive time.  

Blackburn (1992) argues that it is harder to track and chart an administrative process than a 

manufacturing process because of the complex activities and the jumbled flow. As the current 

situation and the focus area shows are there several people and departments involved in the 

Parts flow and that information sends back and forth in the flow. Storhagen (2011) discuss the 

need of information in the flow, especially in between different organizational functions, for 

example in between functions as purchasing and production. From a lead time perspective is it 

interesting to know not only what routes the information flow takes but also the time in 

between different activities which leads to the next sub question: 

T2 - How long time is it between the different activities? 

With a compilation of the times in the activities and also between the activities is the map 

complete regarding times which makes it possible to analyze it regarding classification and to 

find changes which could enable a reduction in lead time. 

These mapping sub questions are summarized in Figure 16 below. 

 

Figure 16: The mapping phase with sub questions 
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4.4.2 Analysis questions  
Analysis phase one 

When a mapping is done regarding the flow (information and material) and time is it possible to 

continue with the analysis phase one. The first analysis phase intends to answer the question 

“How can the Parts flow be classified?” The flow is analyzed with different perspectives to enable 

a lead time reduction in the end. The classification is divided into four parts regarding Value, 

Waste, Critical Chain and Bottlenecks.  

 

C1 

Strongly connected to the Lean approach is the idea of value-adding or non-value-adding. Tyagi 

et al. (2015) and Christopher (2005) argue that value-adding is connected to the customer and 

Rutner and Langley (2000) identifies three key themes of logistic value. Regarding time and lead 

time Storhagen (2011) imply that non-value time can be unnecessary waiting time, double work 

or other inefficient use of time. This means that the flow and the activities can be considered in 

a value perspective. The mapping of the entire Parts flow gives an opportunity to analyze if 

different activities add value to the customer and if the time is value-adding or non-value-

adding. The non-value-adding activities can be activities that do not add value to the customer 

but are necessary for value-adding activities, such as printing the picking list to be able to pick 

the parts in customer order. This leads to the first sub question of the classification: 

C1 – What is value-adding, non-value-adding but necessary and what is non-value-adding 

in the Parts flow? 

Classifying times and activities after value/non-value make it easier to know what in the Parts 

flow that should be subject for elimination or other changes.  

 

C2 

Both Liker and Meier (2006) and Storhagen (2003) argue that eliminating waste is crucial in a 

Lean approach. The authors together with Lumsden (2006) imply that there are nine possible 

wastes in both manufacturing and business. Tyagi et al. (2015) contribute to these theories by 

giving examples of wastes in the information flow. Since SIT-Service works with Lean 

production is it interesting to figure out if there are any wastes in the mapped flow. Blackburn 

(1992) implies that there are huge opportunities for companies to undertake the challenge to 

reduce waste in the white-collar activities. The three wastes: Waiting (time on hand), 

Transportation or conveyances and Overprocessing or incorrect processing, chosen for this study, 

will therefore be in focus when classifying the mapped activities.  

The theories mentioned above makes it clear that it can be an advantage for SIT-Service to 

eliminate waste in the flow. There is a need to classify the different activities and times to be 

able to eliminate waste in the Part flow and that is why the three wastes will be investigated 

throughout the whole flow. By mapping the Parts flow will different problem areas be identified 

which can be classified as waste. Based on this the next sub question to classify the activities is: 

C2 – Are there any wastes in the Parts flow? 

The answer to A2 makes it possible to suggest how the wastes can be handled in the further 

analysis and if wastes are linked to time, enable reduction in the total lead time. 
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C3 and C4 

With the mapping of the flow is it possible to visualize the different parts way through it and 

with a mapping of times for activities and in between the activities limitations can be identified. 

Mattsson and Jonsson (2003), Newbold (2010) and Olhager (2013) present the critical chain 

which defines the activities that are in a time perspective the longest chain. This together with 

Wikner (2014b) theories about prioritizing and deadlines gives a possibility to categorize the 

Parts flow into where it is considered to be critical. If activities in the Parts flow can be 

performed independent to other activities or without deadlines, they are not considered to be 

critical.  

These activities are then subject to be parallelized to each other. The other interesting thing in 

the Parts flow is to identify the activities and times that are critical and which are depending on 

the previous activity or the next. Identification of limitations in the flow makes it possible to do 

something about it which could enable a lead time reduction for SIT-Service. Olhager (2013) 

argue that a bottleneck is a limiting factor in the value stream and Lumsden (2006) describes a 

bottleneck as a capacity limitation. Olhager (2013) describes how bottlenecks can be eliminated 

by raising the capacity of the bottleneck; this will increase the total capacity of the process. To 

be able to do this and enable a reduction in lead time, bottlenecks need to be found. The 

mapping of the Parts flow will give the opportunity to identify bottlenecks throughout the flow 

and if activities are a part of the critical chain or not which leads to the sub questions: 

C3 - What is in the critical chain? 

C4 – What bottlenecks can be identified in the Parts flow? 

All sub questions belonging to the analysis phase one and the connection to the mapping phase 

is summarized in Figure 17 below. 

 

Figure 17: Analysis phase one with sub questions 
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The main question of this analysis phase is “Are there any possible changes in the Parts flow that 

can enable reduction in lead time?” and this will be based on the five principles in the specific 

order presented. The classification: value-adding, non-value-adding, non-value-adding but 

necessary, wastes, critical chain  and bottlenecks makes it possible to see if there are any 

possible changes in the flow that will enable a reduction in lead time for SIT-Service and the 

Parts flow.  

The analysis will be based on the classification and the five principles see Table 7 below. 

Table 7: Classification with which principle that should be used 

Activity 
Value-
adding 

Non-
value-
adding 

Non-value-
adding but 
necessary 

Waste  
Part 

of the 
CC 

Bottleneck Principle 

1 x     x 
Increase 

resources? 

2  x  x x  Simplify? 

3  x  x   Eliminate? 

n   x x   Parallelize? 

 

The classification in the previous analysis part needs to be analyzed and a holistic approach is 

necessary where sub questions C1-C4 are considered together. The holistic approach gives the 

possibility to see where the main problems occur throughout the Parts flow and with the 

classification in mind; the analysis of it should generate an output of where action needs to be 

put in.  

The analysis phase two will follow the order of the principles starting with Eliminate where 

activities that are non-value-adding should be eliminated as well as waste within the activities 

that are value-adding and non-value-adding but necessary. The mapping should show if there 

are any unnecessary times or extra times in the Parts flow that can be eliminated to reduce the 

total lead time. This leads to the first part of analysis part two: 

P1: What in the Parts flow can be eliminated to reduce lead time? 

The next step is to find what can be simplified in the Parts flow based on value-adding or non-

value-adding but necessary which relates to if information is too complex or activities are too 

complex. To be able to reduce lead time by simplifying in the Parts flow, the following question 

needs to be answered: 

P2: What in the Parts flow can be simplified to reduce lead time? 

If the activities are part of the critical chain or not determine if they can be performed 

independent to other activities or without deadlines. If not part of the critical chain, activities 

can be parallelized and thus reduce lead time which leads to the next question: 

P3: What in the Parts flow can be parallelized to reduce lead time? 

If an activity is identified as value-adding with no wastes, part of the critical chain and 

considered as a bottleneck. That activity can, according to Olhager (2013) theories, then follow 

the steps on how to manage a bottleneck by deciding how the limitation should be used, 

subordinate the other resources and increase the identified bottleneck of the system. This leads 

to the last question: 
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P4: Are there bottlenecks that can be eliminated to reduce lead time? 

This question ends the analysis phase two and it is all summarized in Figure 18 below. 

 

Figure 18: Analysis phase two with the main question 

 

4.5 Summary task specification 
The task specification consists of one mapping phase divided into two parts followed by first the 

analysis phase and then the second analysis phase. All these phases intend to lead to 

conclusions and these should fulfill the purpose of coming up with suggestions in how to enable 

lead time reduction for SIT-Service. This is summarized in Figure 19 below. 
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Figure 19: Summarized task specification including all phases and what it leads to 
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5 Method 
This chapter aims to describe the course of action and choices made during the study and HOW the 

issues raised in the task specification are answered. The first part of the chapter intends to describe 

the methodical approach that the report is based on. Thereafter is each and every part of the study 

in detail presented and lastly is lesson learned and methodology criticism discussed.    

5.1 Methodical approach 
This study is considered to be a normative study. Björklund and Paulsson (2012) explain that a 

normative study is used when some knowledge of the studied area exists and some 

understanding of the research area where the goal is to propose measures and provide 

guidance. The writers of the report are specialized in Logistics at their Master of Science why 

there are some knowledge of the research area as well as the studied area. The results of the 

report aim to propose improvements in the flow which enables a reduction in lead time if 

implementing, and this study is therefore considered a normative study. 

There are different approaches to a study of this kind; Arbnor and Bjerke (2009) identify three 

approaches: the analytical view, the systems view and the actors view. Björklund and Paulsson 

(2012) agree with this and explain that the system view means to see reality in an objective way 

and that relations between different parts in the system is important. The authors argue that the 

systems view means that the whole often is more than the sum of all parts together and that 

synergies are emphasized.  The study includes a lot of different processes and activities which 

by themselves cannot give any definitive answers; the relationship and linkage between all 

parts need to be studied. The approach to not only investigates the different parts by 

themselves but also the connection between them and the order, is why the study is considered 

to have a system view. 

Lastly the approach of the study is considered to be a combination of a qualitative- and a 

quantitative study. The qualitative part consists of interviews with personnel at SIT-Service and 

the quantitative part consists of data from the business system and historical data. Björklund 

and Paulsson (2012) imply that a quantitative study consists of information that can be 

measured and that a qualitative study is used when reaching for a deeper understanding of a 

specific problem or situation. Based on this and the approach intended is it realistic that the 

study is a combination of them both.  

5.2 Study approach  
5.2.1 Models 
Oskarsson et al. (2013) say that it is not important exactly which model is chosen but that the 

work way is performed in a structured way. This study’s method of approach consists of four 

main parts including different steps and gates. With inspiration of Lekvall and Wahlbin (2008) 

“the Wahlbin U”, Figure 20, the path of the study’s approach will be formed as a u, where the 

first part is linked to the fourth part and the second and the third part are linked to each other.  

The four different main parts of this study are built up by a number of sub steps and the theory 

of the sub steps are mainly from two different models: Oskarsson et al. (2013) “steps in a process 

change” and Lekvall and Wahlbin (2008) model “the Wahlbin U” with complementary theories 

from Arbnor and Bjerke (2009). The models describe how a problem can be approached in 

different steps, see Figure 20 below.   
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Figure 20: To the left: Steps in a process change (Oskarsson et al. 2013). To the right: The Wahlbin U model (Lekvall & 
Wahlbin, 2008) 

 

The first main part of this study intends to clarify the conditions and formulating the problem 

by describing the present situation and relevant theories. This is founded in theories from 

Oskarsson et al. (2013), Lekvall and Wahlbin (2008) and Arbnor and Bjerke (2009).  Arbnor and 

Bjerke (2009) theories of a system approach includes a first step where it is required to 

formulate potential finality relations. This relates to both Oskarsson et al. (2013) model that it is 

necessary to firstly clarify the conditions as well as Lekvall and Wahlbin (2008) model which 

starts with a first step of analyzing decision situations. Oskarsson et al. (2013) argue that some 

common conditions needs to be clarified in the start of a project of this kind and they are: clarify 

the goal, clarify what parts of the company that will be included, clarify what resources are 

available and what time that is available to the project. These three theories imply that a first 

step in a study like this should include a problem description and a clear purpose.  

The second main part of this study relates to Lekvall and Wahlbin (2008) model of specifying 

the task, choosing method, approach and to plan the continued work. This also relates to Arbnor 

and Bjerke (2009) theories of planning the continuation followed by designing methods for 

collecting data. These two theories state that the task needs to be specified and that the actual 

work later on in the study needs to be planned in a structured way. That is why this study goes 

in to part two where the task intends to be specified and models, techniques and planning of the 

empirical data collection are developed. Oskarsson et al. (2013) on the other hand argue that 

the next step is to describe and analyze the present situation or suggest alternative solutions. 

The present situation is described in part one but a deeper understanding of the present 

situation will on the other hand be discussed in part three as well as suggestions of change will 

be in part four.  
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Oskarsson et al. (2013) model is used in the third main part of the study as well as both Lekvall 

and Wahlbin (2008) and Arbnor and Bjerke (2009). The two later references agree that at this 

part of a study the actual field work or collecting of data takes place. Arbnor and Bjerke (2009) 

and Lekvall and Wahlbin (2008) agree that a sort of analysis of the field work or collection of 

data follows before any results or conclusions are given. Depending on the empirical data 

collection and how detailed the present situation is Oskarsson et al. (2013) step: compare 

present situation with alternative solutions might be a part of the analysis phase might be a 

source of inspiration to the next step. Either way is it clear what this part should consist of and 

that is why part three of this study includes the empirical data collection and the analysis.  

The last main part is to tie it all up and to: suggest alternative solutions (Oskarsson et al., 2013), 

conclusions and suggestions (Lekvall & Wahlbin, 2008) or reporting the results (Arbnor & Bjerke, 

2009). This means that the last part of a project or study like this is to present the results and 

come up with solutions, why those will be included in part four of this study. The one thing that 

differs in Lekvall and Wahlbin (2008) model is that the first initial problem and situation should 

connect directly to what the result of the study is. This seems like a good approach for this study 

since it takes place over a relative long period of time. It seems appropriate because that means 

that the whole approach have the initial purpose or problem description in mind through the 

whole process. This means that the models above can be modified with the different parts 

mentioned, see Figure 21 below. 

 

Figure 21: Models (Lekvall & Wahlbin, 2009: Oskarsson et al., 2013) divided into different parts 
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 5.2.2 Model for this study 
A study approach can follow any of these alternative theories but it is important to adapt to the 

current situation and that is why the model in this study is not a copy of any other model. The 

disadvantage of doing so is that a new model is not tested in any other similar situations but if 

the model is based on already known models and not so far of, it should not be a problem. The 

model of this study is based on all theories mentioned but mostly from ”the Wahlbin U” and the 

four parts in the model are created to fit for this study, see Figure 22 for the model of this study. 

 

Figure 22: Model of this study. 

5.3 The work way of the study 
Part one consisted of meetings with tutors at the University (Håkan Aronsson) and the company 

(Annica Ahlgren and Alexander Hellström) as well as interviews and basic literature regarding 

logistics. The purpose of part one was to form the first three chapters in the report including: 
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theoretical frame of reference. With a general understanding of the problem and with a base of 
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Part three consisted of the empirical data collection followed by the analysis part. This part 

included interviews, collection of data and other empirical work followed by the analysis of it. 

The gate in this part was when the analysis was done and it was obvious that some conclusions 

would fall out from it. 

Part four was to put together all analysis and to make conclusions, which followed by a 

discussion and finally suggestions or results. This part ended with a fulltime seminar and the 

final presentation.  

Figure 23 below shows how the work was structured and planned during the study and what 

different tasks and chapters that was included in the different parts. A more detailed description 

of the parts follows in 5.3 - Detailed description of the parts in the study. 

 

Figure 23: The work way of the study 
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1 

5.4 Detailed description of the parts in the study 
5.4.1 Part one  
First interviews, directives and problem description 

The information regarding the background description and the purpose of the 

study was compiled by interviews, attending meetings and reading literature 

regarding the subject’s problem areas. The interviews with Annica Ahlgren, 

Alexander Hellström and Emma Östberg regarding collection of information 

concerning the background had an unstructured form. According to the definition about 

unstructured form of Björklund and Paulsson (2003), the structure of the interviews was of a 

conversation format where the questions arose during the interview. The reason why this 

configuration was chosen was because at that moment the knowledge regarding the subject was 

too low to be able to ask pre-constructed question and to hear the respondents’ view and 

opinion of the problem was desirable.  

 

To get a wider knowledge of how SIT works with processes was a course attended regarding 

processes called DPW. The course material was compiled together with the SQ department and 

the process owners of the concerned processes. From this a better understanding of the 

complexity of the different processes and how SIT works with processes was gained. To get an 

even better understanding of the complexity of analyzing these kinds of processes and how to 

do it, a meeting with one of the persons behind the DPW-course, Ronny Norberg was booked. 

The interview that was held with Ronny Norberg was of a semi-structured character, according 

to the definition of Björklund and Paulsson (2003), where some questions were pre-decided but 

still of an open characteristic.  

Through the interview with Ronny Norberg the writers of the report became aware of that the 

problem of lead time is something that customers to SIT have identified as a problem. Ronny 

and the SQ department have through customer surveys identified problem areas such as lead 

time and diverseness in the agreed delivery date and the actually delivery date. Due to this the 

SQ- department started an on-time-delivery project (OTD) which was followed by a project 

regarding an identified problem that the processes was too instable to be properly analyzed and 

improved, This led to the DPW-project, where the main purpose was to map and stabilize the 

processes and according to Ronny Norberg was the next step to analyze lead times. For this 

interview it was the right choice to have a semi-structured interview because otherwise would 

not the existence of the previous projects been discovered. 

To get a clearer view of the operational work and see the everyday problems that occur was 

department meetings for SLM attended and also a cross-section meeting between SLM/SLP and 

MLC. They discussed the communication problems between the departments and the supposed 

workload for the warehouse employees. A similar meeting between the MRP-personal and the 

SLM/SLP departments was attended with the same goal. By attending these kinds of meetings 

the understanding of everyday problems complexity and the importance of communication was 

increased. 

With the information gathered from the above mentioned meetings, interviews and course 

combined with theory regarding lead times, a background of the problem was formed from 

which the purpose of this study developed. For dates and times for the course, meetings and 

interviews see Appendix 1 – First meetings and reconciliations.  
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More interviews, understanding the problem and literature 

After initial interviews and a rough understanding of the problem, a combination of more 

interviews, a deeper understanding and theory of the area followed. This part of the study was 

iterative where theory was mixed with an understanding of the problem.  

The purpose of the report together with the background was the base on which the theoretical 

frame of reference was developed. Different areas of literature and theory were identified and 

the literature search started with basic logistics books from previous courses and well known 

authors in logistics.  

A search was made at the Valla library where several books were picked up and used especially 

in explaining terms such as: lead time, processes, flow, value, waste and so on but also for actual 

tools to reduce lead time.  Inspiration to scientific articles was found in reports from previous 

logistics projects and other similar studies like this as well as structured searches in different 

databases. Björklund and Paulsson (2012) argue that information in a literature search often is 

produced in another purpose than the current study. With this in mind was it important that 

articles was not too far off in the subject or industry. Some interesting sources were found using 

“snowballing” method meaning that references in an interesting article or report (some 

interesting reports from the course TETS38) were used. An initial goal was to try to find articles 

only produced in recent years to get as new information in the field as possible. Some articles 

found are much older than that but still considered as a contribution to the subject.   

The structured literature search included words such as: lead time, information, information 

flow, value stream, lead time reduction, processes, flow, value-adding-time and mapping. 

Additional to this was often the requirement that “lead time” should be in the title or at least as 

a key word, see Table 8 below for an example of a structured literature search.  

Table 8: An example of a structured literature search 

Authors Title Contribution 
Searched 

for 
Data 
base 

Date Year Hits 

Tyagi, 
Choudhary, 
Cai & Yang 

Value stream 
mapping to 

reduce the lead 
time of a 
product 

development 
process 

Case at 
Siemens and 
value stream 

mapping 

Title: 
Lead time  

And: 
Value 

stream 
mapping 

Bibl 
Liu 

2015-01-20 2015 33 

 

The requirement regarding lead time was due to the purpose of the study and also regarding 

Björklund and Paulsson (2012) theories about secondary data, that the purpose of the article 

often is not the same as in this report. The theoretical frame of reference was divided into three 

parts because the logic of the report was considered to be better if the chapter started with a 

basic understanding of the key words in the purpose followed by factors affecting them and 

ended with tools to actually reduce lead time and visualize the flow. 

Parallel to the literature, interviews and collecting of information were made to get a deeper 

understanding of the problem and the company. Information included previous master theses at 

the Service section, presentations of the company and the intranet. To get a wide perspective of 

the flow and the problem, interviews were held with process owners in the whole flow 

including some departments that most likely would be outside the studied system.  
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The reason was to understand what the Service section works with in general and how different 

departments describe lead time. These interviews were of a semi-structured form, referring to 

Björklund and Paulsson (2012), meaning that the subject areas were determined but follow up 

questions and other questions developed over time.  

These interviews lasted about one hour but there were only 5-10 questions prepared which 

means that the questions were of an open kind. One example of a question was “Can you 

describe the processes you and your department are involved in?” and a detailed template of these 

interviews can be found in Appendix 3 – Interview template with process owners in part one of 

the study.  

The interviews together with other information led to the second chapter in the report 

including a description of the company and the Service section followed by the current situation 

explained in detail. To get a clearer image of the task and the flow, the processes were roughly 

sketched, divided into three stages and the order point was also located. Based on the 

background and the purpose of the report, one stage was identified as the most relevant to 

study further. This led to a lot of questions and a realization of the complexity in the problem 

and the flow. There were seven interview objects and process owners (detailed information in 

Appendix 2 – Interviews with process owners in part one of the study.) and after completing 

these interviews one reflection was that with semi-structured kind of interviews was it easy to 

spin off in another direction than intended. This led to too much information and left the writers 

of the report with more questions than answers. This is shown by the interval between different 

interviews where sometimes new information was gathered from one interview, leading to that 

a new interview with a different department, previously unknown, was booked.  

With chapters two and three structured and the base of them completed, the first gate was 

reached. This gate was sort of a test for the writers of the report. In order to know how to 

proceed with the task specification was it necessary that the knowledge of the problem, current 

state and relevant theories were enough at the time.  

5.4.2 Part two 
 All the information from completed interviews and the knowledge from 

literature led to the next step, which was to make delimitations and to specify 

the task. An attempt was made to break down the purpose and to structure 

main questions that would answer the purpose. A studied system was 

developed, stage two from order up until delivery, but the breakdown was hard 

and the complexity of the problem really appeared and also the big extent of the study. This 

relates to Arbnor and Bjerke (2009) theories that systems reality is presumed to be 

multidimensional and complex which complicates the work. An initial thought was to go on with 

the task specification but further narrowing of the problem was necessary. To be able to narrow 

a problem one needs to understand the system and if one cannot describe the entire system, one 

does not understand it well enough (Stahre, 2014). The writers of the study were not sure that 

the system could be fully described at this point and that lea to meetings with the tutors.  

A meeting with the tutor Håkan Aronsson at the University was held and shortly after a meeting 

with all involved at the company. These meetings helped a lot in what direction the study was 

meant to be heading. The meeting with Aronsson confirmed the complexity and extent of the 

study and the need for more information before setting the actual problem area. A suggestion 

was to do a pre study, Initial study, which would help with the specification of the task.  



5.4 Detailed description of the parts in the study 

55 
 

That was discussed first with the tutor at the University and then the involved at the company. A 

meeting with Alexander Hellström and Pontus Johansson at SIT was held when this direction of 

the study was discussed and also the actual purpose and reasons behind the study. The writers 

of the report came up with an idea on focus area due to the possibility to follow material 

throughout the flow.  

This meant that it was the Parts flow that would be studied and a meeting with tutor Annica 

Ahlgren was held to discuss this. A presentation was made regarding the approach of Parts flow 

and the presentation was held for Kristina Stockberg Gustavsson (Head of Operations, SL), 

Emma Östberg (Head of Logistics, SLL), Annica Ahlgren (Tutor and Head of SLM) and Alexander 

Hellström (SLL). This meeting confirmed that it would be the Parts flow in focus and different 

possible approaches were discussed. Next step was to pick out what parts that should be 

followed in the flow. The initial study started out with the studied system and with 

delimitations made. All meetings and work up until the breakdown of the purpose are 

considered to be part of the initial study. Other meetings than mentioned above were with two 

Purchasers, a Supply manager and a strategic developer for the Picking-, Packing and Dispatch 

department.  

A Supply manager looked into the history for B1-inspections and found a technical scope 

overview (TSO) that was representative for standard inspections Overhaul. The TSO was for a 

SGT-800 and because of this the SGT-600 was delimited. Since the parts in a TSO are different 

for the different gas turbines only one was picked. An option was to investigate parts from two 

TSOs, one for SGT-600 and one for SGT-800 but this were considered to be too time consuming. 

Also, the processes and activities were said to be the same in the flow either way; why it 

confirmed the delimitation. 

This TSO was discussed with Alexander Hellström where four parts was picked out based on 

their different ways through the flow and their characteristics. Two noble parts were picked, 

one produced at SIT and one purchased. This because the flow differs between them and noble 

parts have in general long lead times and are considered to be critical components in the 

inspections. A consumable part was picked out where the only requirement was that it had a C-

classification in SAP and that it was purchased. A dangerous goods part was not meant to be 

studied at first but after another discussion with Alexander Hellström it was picked because it is 

included in a standard inspection and might have a different way through the flow. This was 

confirmed with Veronica Söderberg (Strategic Developer) who said that several problems occur 

in the Packing and Dispatch department when handling dangerous goods.  

The first classification of parts was meant to be based on if the parts was made to order (MTO) 

or made to stock (MTS) but since the study investigated a standard scope, no parts were MTO. 

All parts with long lead times, especially noble parts are ordered on prognosis and that was why 

the classification instead was based on parts and if purchased or produced at SIT. The 

interviews with two Purchasers gave a better understanding of the purchasing activities and 

also the information that purchasing of noble parts based on prognosis was made by SLL and 

not the purchasing department.    

After completed the initial study, a phase with creative sketching of the task specification was 

made. The approach was trying to visualize the results and the way of getting there which 

started with the purpose of the study.  
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3 

The approach of this was to figure out what questions were meant to be answered and 

regarding what system, this with inspiration to the model and lecture by Stahre (2014).  

The purpose was broken down and main questions were developed. Main questions were 

meant to be the bridge between the purpose and sub questions where main questions were big 

and needed to be broken down to be answered. This was also made to easier visualize the 

structured approach in how to solve the problem.  

Different phases were identified and a model developed showing that a mapping phase would 

take place first followed by the first analysis phase and then the second analysis phase where all 

these phases would lead to the conclusions. The reason that the analysis was divided into two 

phases was that the second phase was depending on the results from the first one. This model 

was developed by sketching what stages the study was meant to include. It was also developed 

by tracing the study backwards , meaning that the writers of the study started by asking the 

question “What would fulfill the purpose?” and then tracing it backwards; what input is 

necessary for fulfilling the purpose and so on. 

Sub questions to the mapping phase as well as the two analysis phases were identified and these 

were meant to answer the main questions which would lead to conclusions to fulfill the 

purpose. The sub questions were bases on the present situation at SIT-Service and different 

literature. Four main questions and eleven sub questions were considered to be enough where 

the detail level was not too deep. This was intentionally and the deeper detail level was meant 

to be saved for interviews in the empirical data collection. 

Part two included this chapter, the method, which started with the methodical approach 

followed by the study approach. The study approach developed from known models where the 

best parts were picked out and put into an own model which was a mix of how the approach 

should be and what had been done so far. The writing of the method chapter was facilitated 

because the writers of the report continuous wrote a summary of what had been done during 

the week every Friday. Part two of the study ended with a halftime seminar where the first five 

chapters in this report were discussed with Håkan Aronsson and the opponents where focus 

was on the task specification.  

5.4.3 Part three 
 After finishing part two and the halftime seminar, some feedback and new inputs 

were received which were processed and discussed. This led to some changes in 

the planning for the empirical data collection, the logical sequence of purpose 

breakdown, the level of detail of the background and SIT was lowered and the 

purpose of the study was clarified. All of the parts of the report were also edited from a 

linguistic perspective before part three actually started. 

The main collection method of empirical data was decided to be interviews since the main 

character of the study was qualitative and the knowledge that was going to be collected was the 

personnel's. Interviews were chosen instead of surveys as a primary source because of 

recommendations from the tutor Annica Ahlgren where she indicated that that the answering 

rate for surveys was historically low. By choosing the method of interviewing instead of surveys 

was it believed that the quality of the received information and data would be significant higher, 

this since it would be possible to ask follow up questions.  
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Another reason why surveys were not regarded a suitable method was because in some cases 

there were only a few persons that were relevant to question, which means that the advantage 

of surveys in collecting a big number of data was non-existing. 

 

The empirical data collection, the mapping phase, started with contacting the people needed for 

interviews and a booking of these. The parts chosen from the TSO decided which different 

Purchasers to contact and what part of the production that was contacted. For the departments 

or processes where all parts went through in the same way regardless the characteristics; the 

chosen parts were not considered. Instead a more holistic approach was used. The interviews 

started with the first department in the flow, Sales engineer, and then followed the order or 

material for each and every one on the four parts chosen. The interviews were of a semi-

structured character but more pre-determined than the initial interviews in the study.  

 

Björklund and Paulsson (2012) argue that validity means to that extent it really measures what 

it intends to measure. To make sure that the right person was interviewed, the process owners 

were e-mailed with the problem description and scope where they were asked to recommend 

employees for interviews. When booking a time for interview the subject with delimitations was 

described in detail and some of the questions were written out; this to prepare the interviewee 

and not waste time during the interview. Even if the mapping phase was divided into two parts, 

interviews were held regarding the whole phase meaning that all questions regarding both 

activities and times were asked at the same occasion. The respondents were asked to sketch 

their processes to make sure the picture that they conveyed was perceived in the same way of 

both the respondent and the interviewer, this was believed to increase the studies reliability 

since it were regarded as a control question. 

The reason that the interviews were of semi-structure character were to help the interviewees 

to stay on topic but also to make room for complementary questions. The reason why 

complementary questions were considered important was because the flow was complex and 

that the respondents had a higher level of knowledge than the interviewers; if only structured 

questions were asked was it believed that important information could be missed out. To better 

see the linkage between the different departments and better follow the flow, the order of the 

interviews where the same as the order flow. 

During the interviews was the task of asking questions given to one of the interviewers and the 

other one had the responsibility of taking notes. The reason the task were divided were because 

it was believed that the quality of the notes would be better and that the questions would be 

asked in a more consistent way that would make it easier for the respondents to focus and 

respond. But both interviewers had the responsibility to ask follow-up question, to ensure that 

information were not missed since it was believed that the two interviewers would found 

different kind of information valuable for the study. 

The interviews were recorded to avoid important information to be lost and the reason that the 

initial interviews were not was that the purpose was to get a general understanding and not 

retrieve detailed information about the work processes. The recordings were later used when 

the interview notes were retyped to add information and to help with complementary 

questions. The complementary questions were e-mailed to the concerned respondents and if 

needed follow-up meetings were held.  
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The e-mails and the meetings were used both to retrieve missed information and confirm that 

information had been perceived correctly, which is believed to have increased the reliability of 

the results from the interviews. The respondents were asked for every meeting, to bring their 

work laptop to the interviews to show what steps that were taken when working with the order.  

To complement the interviews, to get a higher understanding of the operative work tasks and to 

get a more detailed insight in what kind of problems that could exist were observations 

performed, The observations were concerning; creations of the order from SAC and from 

purchase, the creation of deliveries and shipment actions by Supply managers and the process 

of pick-pack and dispatch. The observations consisted of “walking the flow” where every step 

was followed in the right order. 

The Parts flow was mapped out using the information gathered from the interviews and as 

Tyagi et al. (2015) suggested, by using sticky notes as a tool. The flow was mapped out using 

Swim-lane model to better see how the flow moved between the different departments. The 

mapping of the flow helped to locate areas that needed further investigation and using the 

sticky notes helped to rearrange the flow and add and subtract information if needed. The 

mapping also helped to locate the problems in the flow. When the interviews and observations 

were completed was the flow re-mapped using Oskarsson et al. (2013) symbols for process 

mapping.  

There were areas where quantitative data could be accessed due to material data in the system 

and different measurements concerning the Picking-, Packing- and Dispatch departments. Since 

there were continuous measurements made in these departments regarding time, this part of 

the flow had a more quantitative approach. This relates to Björklund and Paulsson (2012) 

theories that quantitative studies are based on information that can be measured or valued 

numerically. This also relates to the quantitative data for the materials’ GR processing time and 

Planned delivery time that were compiled to show the variations for the materials. A survey was 

used concerning fluctuations in the use of Planned delivery time to verify that variation existed. 

To get a greater understanding for how the system calculates lead times and uses the entered 

numbers concerning material data were e-mails sent to different key-users for different parts of 

the flow; to later combine the information from the different parts to a whole flow. A detailed 

description in how the different mapping questions were answered follows in 5.4.1 mapping 

phase. 

The analysis was divided in two phases where the second phase depends on the first one. The 

analysis phase one, classification, was built on the mapping phase and the frame of reference. 

The different activities, tasks and problem areas identified in the mapping phase were classified 

as; value adding, non-value adding but necessary, non-value adding, wastes, critical chain and 

bottlenecks. The classification was done with the base in the frame of reference and by the 

writers of the report. The second phase of the analysis was done by using the classifications of 

the first phase and theory of which principles could be applied regarding the known theories.  A 

detailed description in how the different analysis questions were answered follows in 5.4.2 

Analysis phase. 

Part three in this study ended with gate 3 which was when all three phases (mapping, analysis 

one and analysis two) were completed and the study was ready for next step. 
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This meant that no more complementary interviews or data collection were considered to be 

necessary and that the analysis could lead to some conclusions.  

Three different types of observations were made, one type to get an overview and better 

understanding for the observed processes, one type for verification of a believed result and one 

type for walking the flow.  

The different observations were all of a non-participation-structure where the observations 

purpose were to get a greater understanding of the work done with the different material and to 

see the actual flow and the restrictions that exist in the material flow. All of the participants of 

the observation were aware of that they were being observed. Since the purpose of the 

observations was to increase the knowledge about the flow and not to analyze the work way 

was it considered that the presence of the observers would not affect the data collected from the 

observations. Even though observations can be time consuming were the observations 

considered to be necessary for the study since it was a good way to grasp the otherwise complex 

and detailed work tasks and flows, see Table 9 for a summary of the observations. 

Two of the observations focus areas were to get a feeling of how the company’s production 

works and to get an understanding of the products that are produced at SIT. One of them was 

held by the company guide to get an insight of the cooperate view of the production and the 

second was held by one of the trainees at SIT to get a different view. The purpose of the third 

observation was to get a better understanding of the flow, to see how the activities are 

preformed and see the different parts at their storage facilities. The third observation was 

organized by Veronica Söderberg who performed the tour through the mentioned departments. 

She had also located different key person for the different activities that are performed so they 

could be introduced and interviews could be booked with the right person.  

An observation were also conducted at the goods receiving was performed by registering which 

days were written on the plastic notes which indicated what day the goods arrived at SIT. The 

days on the plastic notes indicated that the Goods receiving department personnel’s perception 

that goods were received no later than the following day from the delivery to SIT was accurate. 

The third kind of observation that was conducted was walking the flow where the personnel 

performed their operational tasks and questions were asked if clarification of the tasks were 

needed. The observation were executed to better understand the work way, to better 

understand why tasks needed to be performed, what was essential for the tasks and what 

problems existed. 
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Table 9: The different types of observations for the study. 

Guide Studied area Date Duration Purpose 

A better understanding of the company and processes 

Lotta 
Flenhagen 

Company 
guide 

Production  2015-03-06 2 hours Get an insight in the 
company 

production Maja Bärring Trainee Production  2015-03-11 2 hours 

Veronica 
Söderberg 

Strategic 
developer 

warehouse, 
pick, pack 

and 
dispatch 

Warehouse, 
pick, pack and 

dispatch 
2015-03-15 2 hours 

Get an overview of 
the pick, pack and 
dispatch process 

Verification of data 

Performed without a guide 
GR processing 

time  
 

15 min a 
day for 
1 week 

Verification of Gr 
processing time 

Walking the flow 

Marie 
Johansson  

Sales 
engineer 

Creation of an 
order 

 1 hour 

Deeper 
understanding of 
the creation of an 
order both time- 

and operation-wise 

Sara 
Martinsson 

Purchaser 
Placement of 

order to 
supplier 

 1 hour 

Viktor Wall 
Supply 

manager 

Creation off 
delivery and 

shipment 
actions 

 0,5 hour 

Mattias Essen 
Picking 

personnel 

Receiving of 
delivery action 

and picking 
 0,5 hour 

Patric Ilar 
Packing 

personnel 

Receiving of 
shipment action 

and packing 
 0,5 hour 

Pia Hagstedt 
Dispatch 

personnel 

Creation of 
transport 

documentations 
 0,5 hour 

 

5.4.4 Part four 
From the second analysis phase conclusions developed and that was the base 

for the actual results in this study. The results were in form of suggestions in 

how SIT-Service could change to make improvements in lead time and also the 

mapping resulted in maps for the flow. The suggestions as results were a 

summarized list of improvements enabling a reduction in lead time.   

The results concerning lead time were separated depending on if they were believed to have 

larger or smaller impact on the lead time. The suggestions that were believed to have a larger 

impact were all classified to be a part of the critical chain. To suggest an implementation order 

for the larger impact suggestions were the suggestions weighted in correlation to each other in 

the categories: how difficult it is to implement, importance for the company and the impact on 

lead time. The weighting was done by ranking each suggestion one to five where one is the best 

and five is regarded as a fifth placement.  

4 
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The value of the ranking was then multiplied and suggestion with the lowest score was 

considered to be the first to be implemented and so on, see Table 10 below. The suggestions 

with smaller impact were ranked after the same categories but on a scale of one to three. The 

different categories were multiplied with each other and the suggestions were rearranged by 

ascending order to get the implementation order, see Table 11. When suggestions resulted in 

the same value a discussion was held by the writers of the report to decide which one that 

should be implemented first. 

Table 10: The weighting method of the larger impact suggestions 

Suggestion 
Critical chain 

Implementation Importance 
Impact on 
lead time 

Value 
Implementation 

order 

Nr 1 4 3 3 36 4 

Nr 2 2 5 4 40 5 

Nr 3 3 1 1 3 1 

Nr 4 1 4 4 16 2 

Nr 5 5 2 2 20 3 

 
Table 11: The ranking method of the smaller impact suggestions 

Suggestion Implementation Importance 
Impact on 
lead time 

Value 
Implementation 

order 

Nr 1 1 1 1 1 1 

Nr 2 3 3 3 27 4 

Nr 3 2 3 2 12 3 

Nr n 1 2 2 4 2 

 

The conclusion and results part was followed by a discussion where the writers of this report 

discuss different angles and what factors that can have affected the results. Other areas of 

interest were discovered throughout the study and those were summarized in this part where 

the writers of this reports suggest areas to look into for SIT-Service.  

The last part ended with a full time seminar where feedback and tips were given by opponents 

and the tutor at the University. This was processed and the report was finished before 

presentations were held first at SIT-Service followed by the final presentation at the University. 

5.5 The answering of questions from the task specification 
5.5.1 Mapping phase 
More specific regarding the different questions: 

F1 - What activities are included in the current flow? 

To prepare for the different interviews, information about the parts was examined and the 

internal documents concerning their predefined work tasks were studied. The study of the 

different activities was started in the Sales engineer department and the different flows of the 

parts and the order were followed in the direction it went. This meant that the flow was divided 

and went in different directions depending on the specific parts that were chosen from the TSO. 

The interviewee was asked specific questions about what activities those are included in their 

work but also asked to sketch their work flow with all the activities and input/output. This was 

done for all involved in the flow and was followed from the start until the end which ensured 

that no activities were missed.  
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All sketched papers from the interviews were collected and put together to get the holistic view 

of the entire flow. From the observation of walking the flow were more detailed information 

collected concerning the activities in the flow. The information concerning the activities in the 

flow was compiled using the theories in process mapping, VSM and Swim-lane-charts. This by 

walking the flow and then compiling the information by using sticky notes as well as the 

interviewees own sketched papers.       

F2 - What is the information flow? 

The question F2 was answered with semi-structured interviews by asking specific question 

about information, what triggers the work process and what initiates the start to work. 

Observations regarding walking the flow were also used to get a clearer view of what kind of 

information that was actually needed to perform the work assignments. By using Swim-lane-

charts was the information flow illustrated to see how it passes through different departments.  

The reason why Swim-lane-chart was chosen was because it was a good way to illustrate how 

the information travels through the company. VSM was also used to attach the documentary 

flow with the activities. The flow was mapped out using sticky notes on a big whiteboard. 

F3 - What is the material flow? 

To learn how the material flow moves through the company were questions in the interviews 

concerning the material flow asked. The observation held by Veronica Söderberg contributed 

with a holistic knowledge of the material flow and the observations concerning walking the flow 

of pick-pack and dispatch gave a detailed knowledge of the operational work tasks. The 

information collected at both the mentioned observations and the interviews were compiled 

and the flow was illustrated. The material flow was illustrated by using process mapping and 

VSM and to locate the materials movement, a Swim-lane-chart was used. The flow was mapped 

out using sticky notes on a whiteboard. 

F4 - How is the physical and the information flow connected? 

How the material and the information flow were connected was done by using the information 

of the different flows movements and connecting them using VSM, process mapping and Swim-

lane charts. The main focus of this question was to locate what triggers the movement of the 

information and the material flow. Interview questions with the purpose to gather the 

information and the data needed to map the flow of both information and material can be found 

in Appendix 4 – Interview questions in the empirical data collection. 

T1 - How long time does each and every activity take and how much time is assigned? 

The focus of this question was to locate how long an activity takes to perform by asking 

questions regarding how long the activity itself takes to perform. The personnel were asked in 

the interviews to estimate the time their work tasks take to perform. To validate the results 

were observation in some cases made to verify the estimated times. 

To verify the time for the Goods receiving processing time were an observation conducted with 

duration of a week. The results of the observation confirmed the personnel’s estimation and 

were believed to be representative since the observation was conducted during a week with a 

normal occupancy. To verify the operation times that it takes for a Sales engineer, a Purchaser, a 

Supply manager, a Picker, a Packer and a Dispatcher to handle an order were an observation 

made where the writers of the report walked the flow. Due to measurements conducted on the 

pick-, pack, and dispatch process the assigned time could be verified. 
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T2 - How long between the different activities? 

By comparing the time for how long the activities take to perform and both the believed and 

actual assigned time, the time between the activities could be identified.   

Questions regarding T1 and T2 can be found in Appendix 4 – Interview questions in the 

empirical data collection. A summarized table of how all mapping questions were answered is 

shown in Table 12 below. The result of all of the mapping questions can be found in chapter 6. 

Table 12: How the questions in the mapping phase were answered 

Mapping 
Question 

Semi-structured 
interviews 

Observation Quantitative data Tools 

F1 X x  VSM, process 
mapping, Swim- 

lane charts, 
information 

F2 X X  

F3 X X  

F4 X X  

T1 X X X Data analysis 

T2 X X X Data analysis 

 

5.5.2 Analysis phase one and two 
Same for all analysis questions were that they were based on the information received from the 

mapping phase. The information that was gathered in the mapping phase was analyzed from 

four different theoretic perspectives to classify all the different activities, times and the 

movement between the activities. How all the analysis questions were answered is summarized 

in Table 13.    

C1 – What is value-adding and what is non-value-adding in the flow and activities? 

The question was answered by analyzing the information gathered from the mapping phase 

from a value-adding and non-value-adding perspective. By analyzing the input and output for 

each and every activity as well as analyzing it with the customer in mind was it possible to 

determine what was value-adding, non-value-adding or non-value-adding but necessary. This 

was based on both the interviews by themselves, the observations and also the compiled 

mapping of the Parts flow showing which activities that were needed to create value for the 

customer. By asking question around the specific work tasks and locating common problems 

non-value tasks were located. Non-value-adding but necessary classification was for tasks and 

activities if some changes would enable the activities to be non-value and therefore subject for 

elimination.  

Value-adding was defined as activities that had a direct correlation to the order taking a step 

closer to the customer and was vital for the Parts flow. Distinct non-value-adding time that was 

searched for was waiting time, double work or other inefficient use of time. By looking at the 

flow as a unit and using the theories of Ishikawa could activities be traced back to its origin, to 

decide if they were non-value adding but necessary or non-value adding. An activity was 

considered to be necessary if its existence has occurred to compensate for an existing error in 

the process or essential for other value-adding activities. Meaning that the necessary activity 

cannot be eliminated before the reason of its existence has been eliminated. The reason why the 

activities were chosen to be classified as value adding or non-value was because the writers of 

the report regarded it as a foundation for further analysis.   

C2 – What wastes are there in the flow and activities? 
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The question was answered by analyzing the information gathered from the mapping phase 

from a waste perspective. The three wastes identified as most important in the task 

specification and searched for in the mapping were: Waiting (time on hand), Transportation or 

conveyances and Overprocessing or incorrect processing. Especially the answers of F2-F4 

where the different flows (information and material) and the connection between them were 

mapped gave indications on where wastes could be found.  

To locate the different waste was it important to know: the time between when an input were 

available and when it was used, how input and output were received and send, what needed to 

be done with the given input before it could be used and how the input was transformed before 

sending it further.  

If time passed between when an input was ready to be used and when it was used, it was 

considered as a waiting time waste. If an output needed to be transported before it could be 

available as an input it was considered to be a transport and conveyances waste. If the input 

needed to be overly transformed before it could be used and a number of transactions needed to 

be used, it was considered to be overprocessing. The wastes were chosen because they were 

regarded as relevant to the angel of the study since it was information and material flow in 

internal processes and not pure production work.  

C3 - What activities are in the critical chain? 

The critical chain was defined by studying how SAP calculated the lead time for an order and 

using the information received from interviews. If the activities in the flow could be performed 

independent to other activities or without deadlines, they were not considered to be critical.  

Critical chain was chosen as a classification because it was considered to be important to know, 

as Mattson and Jonsson (2003) defines the critical chain to be, the chain of activities that 

determines the total throughput time. This led to the conclusion about if lead time of the flow is 

to be reduced; the time of the critical chain needs to be shortened. 

C4 – What bottlenecks can be identified in the flow and activities? 

By analyzing the time in the perspective of passive, active and if the passive time was queue 

time or not for activities could bottlenecks be identified. This together with the description of all 

activities and the answers to if the activities needed the time given or if more time was 

necessary indicated if the capacity was enough or not. If a resource was considered to have a 

load of a 100 % or more or be a stopping factor for the order, it was considered a bottleneck. 

The reason that bottleneck was chosen as a classification was because a bottleneck is a limiting 

factor and to be able to reduce lead time to a certain point is it believed that bottlenecks needs 

to be identified so that actions towards them can be made.  

The questions for analysis phase two were answered by analyzing the results of the analysis 

question C1-C4 from a lead time analysis perspective with the principles presented earlier in 

this report.   

P1: What in the Parts flow can be eliminated to reduce lead time? 

The question was answered by using the classification of the activities and the surrounding 

problems. If the task was classified as non-value adding it could be eliminated. If tasks were 

classified as wastes further analysis were made if necessary to find the reasons behind the 

wastes and so it could be decided if the reason or waste should be eliminated. Bigger problem 

areas were also considered to contain times that could with further investigation be eliminated. 
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Possibilities of eliminations were also found when the actual time it took to perform an activity 

differed from the given time in the system.  

The reason why eliminated was chosen as a principle was because it is regarded as the first step 

of lead time reduction by  Björnland et al. (2003) and Oskarsson et al. (2013) since there is no 

use of improving a activity if it in the next step will be eliminated. 

P2: What in the Parts flow can be simplified to reduce lead time? 

By using the classification different tasks and activities were defined to have a possibility to be 

simplified. An activity was considered to need to be simplified when the activity was needed for 

the process but performed in a complex way. The writers of the report defined tasks and 

activities as complex by comparing differences between departments when performing similar 

tasks and what the writers considered as reasonable. The writers’ opinions were based on a 

ratio between how much work needed to be performed to achieve an output and the estimated 

consequence due to missed information in a complex work task. 

A lot of tasks and activities that were regarded as complex had their origin in non-value adding 

but necessary and in the waste overprocessing or incorrect processing. The activities and tasks 

were traced back to their cause by using the mindset of Ishikawa and by this linking problems 

to each other and finding, in some cases a common primary cause.  

The reason of why simplifying was chosen as a principle was because it is regarded as the 

second step in the logical order lead of time reduction defined by Oskarsson et al. (2013). 

P3: What in the Parts flow can be parallelized to reduce lead time? 

By regarding the critical chain and investigating if activities were directly fixed to 

previously/next activities, an analysis if activities could be parallelized was made. 

Parallelization is also regarded to be one of the first steps of the logical order regarding lead 

time reduction defined by Oskarsson et al. (2013) and was because of this chosen. 

P4: Are there bottlenecks that can be eliminated to reduce lead time? 

Possible bottlenecks must be further analyzed to determine if they can be eliminated since it 

depends of what the limiting factor is for that specific order. The questions were instead 

answered by confirming which areas those were most important to do something about. The 

reason of why bottlenecks were chosen was because it is believed to have a large impact on the 

lead time of the flow. 

Table 13: How the questions in the analysis phases were answered 

Analysis Question Based on Theory Answered in chapter 

Phase one 

C1 

F1-F4, T1-T2 

Value, value-adding 7.1 

C2 Waste in lean 7.2 

C3 Critical chain 7.3 

C4 Bottlenecks 7.3 

Phase two 

P1 C1-C4 Elimination 8.1 

P2 C1-C4 Simplification 8.2 

P3 C1-C4 Parallelization 8.3 

P4 C3-C4 
Critical chain and 

bottlenecks 
8.4 
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5.6 Method critics 
One issue that can have affected the study is the fact that the initial interviews easily drifted off 

into other directions than intended. This was due to the open kind of interviews and the open 

questions where the interviewee was allowed to talk about all kinds of problems that they 

experienced. This might have led to less focus on the actual problem but on the other hand was 

this kind of questions preferred due to get the holistic view of SIT-Service. It might also have led 

to that the objectivity of the study was affected due to the interviewees personal values, 

especially the initial interviews might have been where the writers of the report were affected 

of these values. 

Another aspect that can have affected the result is that the main source of information came 

from interviews and the personnel’s perceptions of different problems. The information 

regarding the problems have been regarded with care, since it is easy to believe that problems 

are bigger than what they are and draw conclusion of why different problems exists. To verify 

the given information a second source was sought and data from the system or from 

measurements were used, if available. 

5.7 Lessons learned from the study 
One thing that has facilitated the writing of the method chapter was the continuous compilation 

of the ongoing work every Friday. This made it sure that no information was lost regarding what 

meetings or interviews that had been done or for example what decisions that were made that 

week.  

To use the gap time between the date from handed in report for halftime and the halftime 

seminar, for proofreading was regarded as a good decision since otherwise it is easy to want to 

start working with the next step before the first one is finish. It is easy to down priority the task 

for a later time, when it is a risk there is not a time frame for it. The same applied to the decision 

to correct both the major and minor errors observed at the half time seminar before the data-

gathering phase began. This resulted in that the writhers of the report could focus entirely on 

the remaining parts when the data collection had begun. 

A lesson learned was to dedicate a long period of time for data collection and to include follow-

up meetings and e-mails in the time. It varied a lot in how fast response it was possible to get 

from different people so to have a longer period of time helped when booking the interviews. It 

was also considered to be advantageous to be stationed with own desks at the company. It 

helped when trying to understand the company and to easier get in contact with essential 

people.  
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6 Mapping 
This chapter intends to describe what emerged during interviews, observations and other data 

collection which will be the base on which the analysis stands on. The mapping starts with which 

parts that was chosen for the study and continues with a general description of the flow. The flow 

is then divided into sections which are described in detail to give a deeper understanding of the 

current situation and discovered problems.  

6.1 Parts chosen 
A Supply Manager presented upon request a Technical Scope Overview (TSO) from 2013 which 

was representative for a standard inspection. The TSO presented was for a SGT-800 meaning 

that the gas turbine SGT-800 was chosen to be studied and not the SGT-600. The requirements 

for the parts included in the study were that two parts should be Noble, one Consumable and one 

Dangerous good. All parts except one Noble part should be purchased where the last should be 

produced by SIT themselves. With these requirements known, four representative parts were 

chosen; see Table 14 below where details about these parts can be found in Appendix 5 – 

Properties of the parts. (Davidsson, 2015) 

Table 14: Parts chosen to study closer 

Sort Obtained by 
Code in 

SAP 
Name  

Material 
number 

Purchaser ABC-class 

Noble Production E 
Combustor 

chamber 
2424101-B - A 

Noble Purchasing F 
Heat 

shields 
2423313-1 

Robin 
Holmberg 

A 

Consumables Purchasing F 
Locking 
washer 

T3904-178 
Sara 

Martinsson 
C 

Dangerous 
gods 

Purchasing F 
Pfinder 871  
(Developer) 

A7840172-
022 

David 
Hellstedt 

C 

 

The combustor chamber is produced in SIT plant in Trollhättan. This noble part was chosen 

because it is an important and critical part to change in a B1-inspection. Since Trollhättan is a 

part of SIT and that the plant uses the same systems as Finspång the only real difference in 

choosing this noble part is that the transport from Trollhättan to Finspång is included.   

Dangerous goods are often parts with chemical substances or parts including chemical 

products. A part including chemicals does not necessarily need to be classified as dangerous 

goods, the information in a products safety data sheet determines if it is dangerous or not. 

Dangerous goods are parts that can cause harm for people or the environment but this is 

different depending on which country the parts are supposed to be delivered to and this makes 

it hard to get a standard for dangerous goods. This complexity motivates why a dangerous 

goods part was chosen. (Hellstedt, 2015) 

The two other parts were chosen to make it possible to study the purchase flow for noble and 

consumables parts. The choices were made with the requirement that the parts would have 

been used recently and still have upcoming demands. 
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6.2 The flow 
The flow starts at the order point which is defined as when a customer places an order to a 

regional office, called RE (Regional Entities). There has been a lot of work done before this point 

by Sales, Application engineers and other departments but that is not included in this study. The 

customer places the order, called Purchasing Order (PO), and this is when the lead time starts. 

Which RE that receives the PO depends on where the customer geographically is. The PO is then 

sent by RE to Finspång and the Sales department (SAA). SAA checks if the PO has any 

discrepancies compared to the initial offer before sending it to the Sales engineering 

department (SAC). This is where the order for parts is created automatically in the enterprise 

business system and the order is later on divided depending on if parts need to be produced, 

purchased or if part are already in stock. At this part of the flow there is only information 

moving through different departments; no material is yet in movement. After SAC creates the 

order in SAP the order is also handed over to the Supply manager who takes over the 

responsibility. (Hermansson, 2015; Johansson, 2015; Ripskog & Thorsell, 2015) 

The whole order created in SAP is divided and different parts take different routes in the flow 

depending on if a requirement is triggered in production or if the reorder point for a part is 

reached. If parts are available in stock no action is needed until it is time for delivery. If a part 

needs to be purchased, a demand is triggered in a predetermined purchase queue. When it is 

time to purchase, an order is sent to a supplier which then delivers to SIT. If the part needs to be 

produced by SIT, a demand is triggered in the production. For noble parts with long production 

time, a prognosis is often made long before the actual order comes in which makes it possible to 

deliver on shorter lead times. After the production is completed the parts are delivered to the 

same place as parts from suppliers which is the goods receiving. (Ripskog & Thorsell, 2015; 

Martinsson, 2015; Hellstedt, 2015; Holmberg, 2015; Glanberg & Thinter, 2015; Hellström, 2015) 

When parts reach the goods receiving, the first group (MLC-1) unloads the goods from the 

arriving trucks or from internal transportation from the production and a quick delivery check 

is performed. Then parts reach the second group of the goods receiving (MLC-2) which makes a 

quick control of the goods and register it in the system, if all quality certificates are approved. 

The next step is storing the parts in either the automated warehouse system or in pallet racking 

depending on the size of the goods. If parts are large, bulky or raw material the MLC-1 group 

does this step with registering and storing material. When the parts are stored and registered 

with a specific location in SAP, it is possible to create a delivery and shipment with these parts 

included. (Maltenäs & Hertz, 2015; Eriksson, 2015) 

The whole order, for all parts, is monitored by the Supply manager throughout the whole 

purchasing and production processes and until the inspection at customer site is completed. 

When all parts are through the goods receiving and stored in the warehouse, next step starts by 

the Supply manager. Both a delivery and a shipment action are created in SAP with the required 

parts included and sent to the Picking department. (Ripskog & Thorsell, 2015; Wall, 2015) 

The Picking department only uses the delivery action created by Supply managers and when the 

delivery is received in the picking queue it is printed and later on picked. When it is done 

depends on the current work load and if the order is prioritized or not. After picking the parts 

are delivered to the Packing department where the goods end up in a queue before the actual 

packing. The packing of parts depends on shipment requirements and where the customer is 

located geographically and the information is retrieved from the shipment action.  
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When the parts are packed and ready the next step is for the Dispatch department to handle all 

documents needed for the shipment before the order is ready for delivery from SIT. The last 

step is to notify the Supply manager that the order is ready and the customer is then contacted. 

(Essen, 2015; Artursson, 2015; Hagstedt, 2015; Ripskog & Thorsell, 2015) 
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Figure 24: Mapping of the Parts flow from order up until delivery. The bold lines indicates the material flow and the dotted 
lines belongs to the information flow 
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6.3 The different sections in the flow 
The following sub chapters will describe the different sections in the flow more in-depth using  

more define descriptions of the activities, maps, tables, data and problem areas. More detailed 

maps of the flow can be found in the Appendix 6 – Detailed mapping of the flow. The order of 

the different sections will follow the order flow previously illustrated in Figure 24. This means 

that the chapter will start with: order point and internal order, which is the flow from the RE to 

creation of demand by SAC. The next part of the flow that is described is Purchasing parts, which 

will clarify the flow of procurement of purchased materials to the moment where materials are 

available in storage at SIT.  

After Purchasing parts, will the flow that happens parallel to it, the Production of parts be 

explained. The next step in the flow for both purchased parts and produced parts are to be 

stored at SIT which means that the next section to be described is Goods receiving of parts and 

storing in warehouse. This follows by a clarification of the Supply managers’ role and creating 

delivery and shipment that partly will occur parallel to both the procurement of purchased parts 

and the production of produced parts. Lastly will the sections for the Picking-, Packing- and 

Dispatch flow be described.  

6.3.1 Order point and internal order 

                        

Figure 25: An overview of the flow from customer to Sales engineer 

The flow starts when a customer places an order to RE and this is considered to be the order 

point and therefore from which the lead time starts to count. The local RE that receives the PO 

transforms the purchasing order to a sales order, using the initial offer as reference, which also 

is sent as a confirmation to the customer that the PO is received. This sales order is later 

converted to an internal PO which is sent by e-mail to the responsible person at the Sales 

department (SAA) in Finspång. This PO includes all aspects of an inspection, including parts, 

instrument and tools and required field service personnel. The first task for SAA is to check the 

PO for discrepancies, meaning that SAA investigates if there are any differences in the final PO 

from the initial offer that was sent to the customer. If no discrepancies, the next step is to assign 

sub tasks for all aspects in the order; this means that for the order of parts is the responsibility 

given to the Sales engineering department (SAC) and the PO is sent in the archiving system 

EasyDMS. This does not trigger any notification for SAC so a complementary e-mail is often sent. 

Since the delivery time of the order starts when the customer confirms the offer and return the 

PO, extra time (a couple of weeks for an inspection) is added by the Sales department, to count 

in the administration time. (Hermansson, 2015; Langeland, 2015) 

  

Customer Regional 

office  
Sales  Sales 

engineer  

PO PO PO 
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SAC checks EasyDMS for updates regarding new orders and after receiving a new order for 

parts is the next step to check the PO in detail for discrepancies regarding all parts. If the parts 

in the PO are the same as in the initial offer, next step will be to create the parts order in SAP but 

firstly the PO is confirmed back to the Sales department. A Sales engineer creates the parts 

order in SAP by using the offer as a reference and when it is done the system needs to run a 

nightly update where the MRP generates requirements to the right recipient. Actions that are 

included in the creation of order are to control the delivery dates, enter PO-dates and PO-

number, and also to control the delivery address. The address is retrieved from the PO where 

the customer enters the desired delivery address. When SAC creates the order a Sales engineer 

enters the terms of delivery and adds a low margin (two extra weeks) or a high margin (four 

extra weeks) due to uncertainty in the different transportation routes, but it is also used as 

safety time for administrative work. The low margin is entered as a default and will also exist 

even if the customer will collect goods at SIT. (Johansson, 2015; Norberg, 2015) 

The parts order is divided and sent automatically in SAP to different departments depending on 

the procurement type and if parts are in stock or not. Parts that are not stock material or have 

reached their reordering point are sent to the responsible Purchaser and parts that need to be 

produced are sent to the responsible Production planner at each plant concerned. This is where 

the system handles specific parts but the order still needs to be processed before handing it 

over to a Supply manager. (Johansson, 2015) 

The processing of order includes that the order needs to be signed by one manager and the 

Sales engineer that created the order if the total value for the order is considered to be low (less 

than 500 000 SEK). If the total value is higher, which it always is for B1-inspections, the order 

needs to be signed by both a higher leveled manger and the financial department. The financial 

department signs orders twice a day, one time in the morning and one in the afternoon. After 

getting the order, the order calculation and the DAMEX (a document that verifies that SIT is 

allowed to deliver to the customer and the country) are signed, SAC archives all relevant 

documents linked to the order in EasyDMS. Relevant documents include: PO for parts, the order, 

the order calculations, DAMEX and e-mails regarding the order. When all this is done, the order 

is ready to be handed over to a Supply manager. SAC hands over the order by releasing a task in 

the created order. The releasing generates that the order is placed in the order queue for the 

Supply manager and this ends the processing of the order by SAC. The task is a form of a 

checklist containing different actions that needs to be done with the order. The task-list is 

created by the Sales engineer when the initial offer to the customer first is created. (Johansson, 

2015) 

A detailed mapping of the flow from order point to created order in SAP can be found in 

Appendix 6 – Detailed mapping of the flow and all activities included are shown below in Table 

15.  
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Table 15: Activities from order point to created order in SAP and handover to Supply manager where all activities are in 
the information flow 

Steps in the flow Department 
Actual 

 lead time 

Assigned/ 
Added 

 lead time 

1. Regional entity receives PO from customer RE 
~1-3 days 

“Couple of 
weeks” 

2. Transforming the customer PO to an 
internal PO and sending it to Sales department 

RE 

3. Receiving PO and checking for discrepancies 
compared to the initial offer 

SAA 

~0-3 days 

4. Sending PO for parts to the Sales 
engineering department 

SAA 

5. Receiving PO for parts in EasyDMS SAC 

6. Checking the parts PO for discrepancies  SAC 

7. Confirming PO to the Sales department  SAC 

8. Creating order for parts in SAP and MRP 
update at night 

SAC 
1 h + one 

night  

9. Getting the order signed by the financial 
department and management 

SAC 
 

0,5-1 day 

Not defined 
10. Archiving all documents linked to the PO in 
EasyDMS 

SAC 1 h 

11. Handing over parts order to Supply 
Manager in SAP, release task 

SAC - 

 

(Hermansson, 2015; Johansson, 2015; Langeland, 2015) 

6.3.2 Purchasing parts 

        

Figure 26: An overview of the flow from purchasing to when parts are delivered to SIT in Finspång 

A demand from SAC for a purchase is placed automatically by SAP in a purchase queue after a 

nightly update for the MRP. The demand is placed in different queues depending on what 

Purchaser responsible for the procurement of the specific material in question. When an order 

enters its opening period the demand will transform to a purchase requisition and appear in the 

responsible Purchasers’ queue. A Purchaser is, because of the opening period, able to see 

upcoming requisitions which make it possible to plan its work and even out the workload. This 

opening period is often set to default ten days in SAP for all material. After the opening period 

has past is the purchase requisition released and the Purchaser has five days to make the 

purchase. A Purchaser checks its queue several times a day to see what needs to be purchased 

quickly and to see upcoming purchases. The purchase requisition includes all information 

needed for the buy. The included information might be: who is responsible for the order, the 

supplier, item number for the supplier, shipment address and customer order. 

Goods 

receiving 
Stored   Purchase Supplier  

Demand Order Delivery 
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The requisition is picked out of the Purchasers queue and by using information in the purchase 

requisition a purchasing order is created in SAP. The purchasing order states required date and 

quantity as well as terms of delivery. (Martinsson, 2015; Holmberg, 2015)  
 

After creating the order it must be released by two other Purchasers and different level of 

managers also needs to release the order depending on the economic value of the order. The 

purchase is given a code depending on the economic value and the code determines which level 

of managers who need to release the order. If the code is 60 or 50 is it enough that two other 

Purchaser releases the order. For code 40 and 30 a manager needs to release the order and also 

the manager for the section where the purchase is made (the manager for either Service or 

New-unit). For level 20, the CEO for SIT needs to be involved and for purchases coded with the 

number 10 the managers in Germany will need to approve the purchase. For purchases that are 

standard, the release of orders is often done several times a day. The order is then sent to the 

supplier either using the EDI system, which is a system that connects SIT and the suppliers, or 

via e-mail where a PDF is attached containing the order. A completed purchase, from released 

requisition and sent to a supplier is often done in the same day or by latest the day after. 

(Martinsson, 2015; Holmberg, 2015)                                       

 

The supplier then has time to produce or provide required material which is called Planned 

delivery time in SAP. The Planned delivery time is including the time to provide/produce 

material and also the transportation to SIT. This time is measured in calendar days unlike 

opening period or Purchasing time which are measured in work days. A supplier has ten 

workdays to confirm the order with required date and quantity but these are not included in the 

Planned delivery time. If a supplier has made changes in the order and cannot deliver as 

required, for instance changes in the quantity or the delivery date, these changes needs to be 

approved by the Purchaser. The confirmation from suppliers is either way reviewed by the 

Purchaser. If the order is placed via the EDI system a notification will appear if the confirmation 

differs from the placed order, otherwise the changes are detected when the Purchaser manually 

checks the confirmation. (Martinsson, 2015) 

 

Depending on the terms of delivery the supplier will either handle the transportation to SIT or 

Siemens handle the transportation themselves. When Siemens is in charge of transportation the 

supplier notifies the Purchaser when the order is ready for delivery. The Purchaser will in that 

case notify the Transportation department which will make the arrangement for the order to be 

transported to SIT. Either way, the time for transportation is included in the Planned delivery 

time which ends when goods have arrived at SIT. When the goods are transported to SIT the 

MLC-1 department unloads the goods and transports it to the right goods receiving place. At the 

goods receiving the goods will be registered in SAP and this ends the Purchasers’ responsibility 

of the goods. During the time between a placed order to the moment the goods have been 

received, the Purchaser has the task of order control. The task of order control is an important 

but time consuming task. To gather all necessary information for the order control, the 

Purchaser needs to use a number of different transactions which are compiled in an excel file. 

The file is used so that all information is collected in one place to get a better holistic 

perspective and to use different filters to sort out information. Since different transactions are 

used for withdrawing different information, the content of order control and execution differs 

between Purchasers. (Martinsson, 2015; Holmberg, 2015) 
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The activities for purchasing are summarized in Table 16 below, in the order which the 

activities are preformed and a completed map is found in Appendix 6 – Detailed mapping of the 

flow. 

Table 16: Activities for purchasing and the flow of parts where the gray shaded activities are in the material flow and the 
other are in the information flow 

Steps in the flow Department 
Actual lead 

time 

Assigned/ 
Added lead 

time 

1.Purchase requisition SLI Over night 

Purchasing 
time. 

5 days 

2. Purchase queue SLI 
Checked 

daily 

3. Creating order SLI 

1-2 days 
4. Release queue  

5.Releasing order, by two other Purchaser  SLI (or higher) 

6.Placing an order to supplier SLI 

7.Starting to produce  Supplier 
Planned 
delivery 

time 

Planned 
delivery time. 
Depends on 
the material 

8. Confirming order Supplier 
10 workdays 

to confirm 
the order 

9.Checking order confirmation SLI Not defined 

10.Controlling order SLI Not defined 

11.Goods ready for transportation Supplier Not defined 

12.Notifying the Dispatch department  SLI Not defined 

13.Booking transportation Transportation Not defined 

14.Transporting Supplier 
Sweden: 4 

days 
Europe: 10 

days 
Outside 

Europe: 21 
days 

15. Delivery arrived at SIT 
Transportation 

company 

16.Goods receiving   MLC1-2 2 days 0-6 days 

 

(SAP, 2015; Martinsson, 2015; Holmberg, 2015) 

 

An example of lead time for a purchase is shown in Figure 27 below where the responsibility for 

a Purchaser ends when the delivery has arrived at SIT. In SAP a Purchaser has five days to its 

disposal to complete a purchase from released requisition. (Lennartsson, 2015) 

 
Figure 27: Time line for an example of a purchase 

 

Purchase requisition 

transformed 

2014-10-13 

Purchase requisition 

released 

2014-10-27 

Delivery arrived 

at SIT 

2015-03-03 

Last day to purchase 

2014-11-03 

Purchasing time Planned delivery time 

5 days (work) 120 days (calendar) 

Opening period 

10 days (work) 

GR 
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The transportation time is often four days for delivery in Sweden, ten days for delivery in 

Europe and 21 days for the rest. A survey with Purchasers showed that the Planned delivery 

time is used differently depending on the Purchaser. Each Purchaser is responsible to set and 

update the Planned delivery time in SAP for all material that each Purchaser has but since a 

Purchaser has a large number of material is it hard to keep up with this. Some material has not 

been updated for several years, for example Heat Shield that was last updated five years ago 

regarding the Planned delivery time. The survey showed that some Purchasers include 

transports in Planned delivery time but some Purchasers do not include it. This depends on 

what kinds of terms of delivery are used and this adds confusion and uncertainty in the trust of 

the information. When the transport is not included is it because SIT is managing the 

transportation and the transportation time will then be added manually in the order. Since 

there are uncertainties what actually is included in the Planned delivery time some “safety time” 

is built-in in SAP to make sure that goods will arrive according to time. The delivery date is 

sometimes set to a week earlier than suggested by SAP because of these uncertainties and to 

make sure that the delivery arrives on time. (Survey, 2015; Martinsson, 2015; Holmberg, 2015; 

Wallin, 2015) 

 

The Planned delivery time is different for each and every part where the different times for 

consumables for a B1-inspection are shown below in Figure 28. Planned delivery time is 

measured in calendar days and most of the parts are delivered in full weeks as the figure shows. 

(SAP, 2015) 

 

 
Figure 28: Planned delivery in calendar days for consumables from the TSO 

A purchaser is able to force the required date for material to be available at SIT in Finspång. 

There is a function in SAP to remove the Goods receiving process time to see when goods 

hypothetically could be available at SIT. If a Purchaser contacts a Goods receiver is it possible to 

force this specific part and to prioritize this order. The lead time is then shortened and another 

way to shorten lead time is to contact the supplier to see if the supplier is possible to force the 

order. A reason to do these measures is if the requested date is in a closer future than the actual 

lead time for the material. (Holmberg, 2015) 
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A problem that can occur when a demand is triggered is that the demand is placed in a purchase 

queue that is not assigned to a specific Purchaser. These kind of unmonitored queues are 

checked once a week and the different materials are allocated to different Purchasers. A reason 

for a material to be placed in an unmonitored queue can be that the material has not yet been 

given a queue since it has never been purchased before. (Ripskog & Thorsell, 2015; Martinsson, 

2015)  

A problem that occurs at the Purchasing department on the Service side is that the task of order 

control is often down prioritized and this is due to that the personnel have a lot of other tasks to 

perform. A task that a Purchaser spends the majority of its time on is to trace the components 

that are included in units that have been sold to a customer through a function purchase. These 

units include a lot of different parts and later when parts need to be exchanged in the unit, the 

product specification is lacking in information. Since these kinds of purchases are not assembled 

at SIT the company is depending on their suppliers to know what is included in these units and 

what has been sold. Another task that is time consuming is when a product that needs to be 

purchased no longer exists and a substitute needs to be found and purchased. Order control is 

down prioritized due to these kinds of tasks, which is harmful for the procurement process 

since order control is an important task because if used correctly, delays for material can be 

prevented. (Martinsson, 2015)    

 

A system problem that is related to the complexity of order control is when the confirmed date 

from a supplier differs from the initial requested date. This might be changed due to that the 

need is more urgent that the actual lead time and the supplier might be able to force the order, 

or that the supplier needs more time to deliver. When a Purchaser has accepted the new 

delivery date that the supplier has confirmed, the initial date is overwritten in SAP and the only 

way to see the difference in time is to locate this in another transaction. Since this is not 

highlighted in SAP when it happens, this might be missed and a purchase order might be late 

without anyone noticing. (Martinsson, 2015) 

6.3.3 Production of parts 

        

Figure 29: An overview of the flow from production to when parts are delivered to SIT in Finspång 

The production in Trollhättan is concentrated to combustor chambers and its components 

where the critical line for a combustor chamber is 193 work days. That means the time from the 

first sheet of metal to a completed combustor chamber and the production is for stock. The 193 

days include everything from each and every operation in the production as well as measuring, 

testing, controlling the completed combustor chamber and reviewing by a production engineer. 

The last operations often take place in the middle of the week and the combustor chamber is 

usually ready for transport on early Fridays. (Glanberg & Thinter, 2015) 

Goods 

receiving 
Stored   

Production 

Demand Delivery 



6.3 The different sections in the flow 

78 
 

The critical line is 193 work days but when all needed components are completed is the last 

step for the combustor chamber 35 work days in production. This includes a floating time 

before and after production, two days each, which means a safety margin time. The in-house 

production time in Trollhättan includes setup time, processing time and interoperation time. 

The interoperation time includes these four days of float before and after production but also 

moving time, queue time and waiting time between different operations so the total 

interoperation time for this combustor chamber is five days. This leaves 30 days for setup time 

(5,93 days) and processing time (23,90 days). (Jerenius, 2015; SAP, 2015) 

The combustor chamber 2424101-B has two different Goods receiving process times in the 

system, the first is one day in Trollhättan and the second is five days in Finspång. The Goods 

receiving process time in Trollhättan is an internally time to get the combustor chamber ready 

for delivery to Finspång. The five days Goods receiving process time for Finspång includes 

transportation but this time is not included in 193 Total replenishment time or 35 work days for 

production. The Goods receiving process times together with the float after production means 

that a combustor chamber has eight days from last operation in Trollhättan to get a position in 

the warehouse in Finspång and a location in the system. The additional five days for Finspång 

GR time to the 193 for the actual production makes it 198 days from the first sheet of metal to 

when the combustor chamber is registered with a location in Finspång warehouse. (Jerenius, 

2015; SAP, 2015) 

An example of a planned order for the last step in the production is shown below in Figure 30 

(Jerenius, 2015; SAP, 2015). A more detailed map of the flow from production order to parts 

delivered to SIT can be found in Appendix 6 – Detailed mapping of the flow. 

 

Figure 30: Time line for the last production step for combustor chamber in Trollhättan and Goods receiving process time in 
Finspång 

When the combustor chamber is completed and the last operation is finished, the combustor 

chamber is rust protected, packed and ready for transport to Finspång. The transport takes 

place every Friday and if everything is according to plan there is no need for communication 

between the plants. Trollhättan also handles repaired combustor chambers and these are also 

rust protected and packed in the same way but the difference is that those combustor chambers 

are sent directly to customer sites instead of Finspång. (Glanberg & Thinter, 2015)  
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The production demand for the Service section is controlled by a prognosis made by the 

department SLL in Finspång which overviews the demand for customer sites together with 

Project management and the Sales department.  

The prognosis extends over 2019 and it is updated once a month. 13 months before the actual 

demand date is the prognosis locked and everything that has been procured for the production 

cannot be changed. When an actual need for a combustor chamber is registered and confirmed, 

the prognosis “dummy material” is shut down and the actual need overtakes the prognosis place 

in the production queue (Hellström, 2015)  

For Trollhättan plant there is no difference between a demand based on prognosis or based on 

actual needs. The production is rate based to finish roughly one combustor chamber a week and 

every Monday is the demand checked to see if the rate needs to be changed. Trollhättan works 

continuously to reduce lead time and that includes that Purchasing tries to reduce the delivery 

time from suppliers. (Glanberg & Thinter, 2015) 

The TSO for SGT-800 inspection included 14 parts that are produced by SIT themselves. These 

are divided into five noble parts and nine consumables meaning that no dangerous goods are 

produced by SIT in this TSO. As shown in Table 17 below are parts that are noble more likely to 

have a longer Total replenishment time and the one with the longest time is over a year since it 

is measured in work days. (SAP, 2015) 

Table 17: Work days for material with procurement type - In house production 

Material Total replenishment time – Work days 

Consumable 29 

Consumable 29 

Consumable 42 

Consumable 47 

Consumable 52 

Consumable 66 

Consumable 69 

Consumable 74 

Noble 160 

Consumable 172 

Noble 193 

Noble 193 

Noble 196 

Noble 296 
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6.3.4 Goods receiving of parts and storing in warehouse 

                                    

The Goods receiving department receives both purchased and produced material. Internal 

transports or external trucks deliver goods where the first goods receiving group (MLC-1) is 

responsible for unloading. If necessary, goods are repacked and protected from wetness and 

moisture depending on the quality of the load carrier.  

All suppliers are supposed to deliver goods on EUR-pallets but sometimes are this not the case 

and goods need therefore to be repacked to new EUR-pallets because that is the standard for 

SIT. This is also the case when suppliers send goods on EUR-pallets in poor condition. (Maltenäs 

& Hertz, 2015) 

The arrival date is registered by MLC-1 by placing plastic notes with the arrival date on top of 

the goods and these dates are later registered in the system. If the goods are of the 

characteristic of large and bulky or raw material, MLC-1 is responsible for the whole process of 

goods receiving and placing goods into stock with registration in SAP. That includes checking 

the accompanying documents, register material number and C-number in SAP and also making 

a quick control of the goods. This is the case for example the combustor chamber where it is 

unloaded from a truck and placed into an outside tent where it gets a warehouse position and 

MLC-1 registers it in SAP. The combustor chamber arrives on Fridays and the whole process of 

unloading and getting it in the system is often done the same day or on the following Monday as 

latest. If goods are not large and bulky, MLC-1 places goods (pallets or smaller, or goods that 

needs to be stored inside) for MLC-2 to process. MLC-1 places the goods on "the square" in the 

warehouse from where MLC-2 retrieves it. (Maltenäs & Hertz, 2015) 

MLC-2 handles the goods from “the square”, both pallets and trolleys with goods.  If goods are 

received from a new supplier, a control is made; otherwise the control is bought from the 

supplier and included in the purchase price. The personnel checks documents and certifications 

and if anything is missing, a special report needs to be written and goods need to be traced and 

investigated. Material number and C-number are then registered in SAP and this ends the first 

part of goods receiving where material has the location of Finspång Warehouse but not a 

specific storage place. (Eriksson, 2015; Maltenäs & Hertz, 2015) 

A confirmation of the goods receiving is then printed and placed on the goods in question. The 

registration in SAP gives material the location of Finspång warehouse but as long as material 

has not been given a specific position in the pallet rack or in the automated Warehouse 

Management System (WMS), a material cannot be reserved or booked for delivery. After the 

registration is it possible to see in SAP that goods are received and somewhere in the 

warehouse. (Eriksson, 2015) 

The last step for MLC-2 is to place goods into stock and register the position in SAP which will 

make the material available for picking.  
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How this is done depends on the size of the goods; small size goods are placed in the WMS and 

pallets are placed into pallet racks. Small size goods (under 20 kg) are placed on trolleys after 

goods receiving and a physical place is generated by the WMS based on the dimension of the 

goods that has been entered by an employee in the WMS. The employee places the goods at the 

given place and the system confirms the placement when the employee pushes a button. If 

goods are bigger than 20 kg, an employee chooses a physical place in the pallet racks and notes 

its position, to later on register it in SAP. (Eriksson, 2015) 

All material without a few special cases are handled the same by personnel at the Goods 

receiving department. This means that majority of the goods are not separated and specially 

treated in the Goods receiving department regardless of the price or what classification it has. 

(Eriksson, 2015; Maltenäs & Hertz, 2015) 

All activities are summarized in Table 18 below and a detailed map of the flow can be found in 

Appendix 6 – Detailed mapping of the flow.  
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Table 18: Activities in the flow from goods receiving to when parts are stored in warehouse and in the system where the 
gray shaded activities are in the material flow and the other are in the information flow 

Steps in the flow Department 
Actual lead 

time 

Assigned/ 
Added lead 

time 

1. Unloading goods MLC-1 

0-2 days 0-6 days 

2. Repacking and protecting of goods if 
necessary 

MLC-1 

3. Registering arrival date and place note with 
the date on goods 

MLC-1 

4. Placing goods for goods receiving MLC-1 

5.1a. Goods receiving – large 
bulky goods and raw material 

MLC-1 

5.2a. Accompanying documents 
and certifications are checked 
and material number and C-
number are registered in SAP 

MLC-1 

5.3a. Quick quality control MLC-1 

5.4a. Placing goods into stock 
and register the position in 
system 

MLC-1 

5.1.b. Goods receiving – pallets 
or smaller or goods that need to 
be placed inside 

MLC-2 

5.2.b. Accompanying documents 
and certifications are checked 
and material number and C-
number are registered in SAP 

MLC-2 

5.3.b.  Quick quality control MLC-2 

5.4.b. Placing goods into stock 
and register the position in 
system 

MLC-2 

5.4.b.a. Small size goods are 
placed in WMS. Responsible 
person choose a place 
physically for the goods and it 
gets a position automatically in 
the system by the WMS 

MLC-2 

5.4.b.b. Goods in pallets are 
placed in pallet rack and are 
given a position in the system 
manually by responsible person 

MLC-2 

 

(SAP, 2015; Eriksson, 2015; Maltenäs & Hertz, 2015) 
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A delivery must be complete to be goods received and it is complete when following 

documentation is included:  

 Purchasing order number. 

 Material number. 

 Delivery note. 

 Labeling. 

 Certification (not needed for all material). 

If anything of this is missing, a report (NCR) should be written and the Purchaser responsible 

for the delivery should be contacted. This is later followed up with suppliers every quarter of 

year or monthly. (Internal document SIT, 2015) 

A problem for the whole Goods receiving department (both MLC-1 and MLC-2) is that 

certifications are missing. The majority of time for MLC-2 is spent on searching for different 

types of documentation to be able to get material in the system. It is also time consuming to 

write NCRs and to contact Purchasers or suppliers. Another problem is when defective pallets 

or pallets in poor conditions are sent to SIT. Since SIT has a standard of only using good quality 

EUR-pallets, MLC-1 has to spend time on repacking. The Goods receiving personnel chooses to 

change pallets to guarantee high quality pallets when uncertain of the quality of the received 

pallets due to safety. (Eriksson, 2015; Maltenäs & Hertz, 2015) 

When Purchasers make orders this includes a lot of different conditions; for example that 

packing must be delivered on EUR-pallets. These conditions do not state the quality of EUR-

pallets. (Internal document SIT, 2015) 

If goods are not registered and received in SAP as latest the following day from when received, 

personnel reports that the work load is too high on the daily control meetings. This is done by 

checking the plastic notes containing the arrival dates that are placed on top of goods. If for 

example goods unloaded on Monday are still not registered in SAP on the daily morning control 

meeting on Wednesday the workload is considered to be high and the personnel consider them 

to be “red”. Otherwise personnel consider them to be “green”. If the personnel is “red” a 

relocation of personnel is made to help out those who are considered to have a high workload. 

(Eriksson, 2015) 

Goods are often unloaded and registered the same day as delivered. The goods are then often 

placed into stock and registered in the system with a specific location the following day. This 

means that goods arriving at SIT are often placed into stock in a maximum of two days. 

(Eriksson, 2015) 

Observations during a week in the goods receiving department showed that goods unloaded 

were received and registered as latest the following day. The TSO for the SGT-800 inspection 

including 69 purchased consumables parts showed that the Goods receiving process time varies 

between the materials in a range of one to six work days in SAP, see Figure 31 below.  

When the time to requested date is longer than the actual lead time for a purchased material is a 

safety time added after the Goods receiving process time and this time is also different for 

different parts.  
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Figure 31: Goods receiving, work days for purchased consumables from the TSO 

For goods that are produced by SIT in the TSO the Goods receiving process time stretches in a 

range from zero to six work days. The part with six work days is the combustor chamber where 

the six days are divided into one day in Trollhättan and five days in Finspång which makes it an 

exception. The majority of produced parts have five work days as Goods receiving process days, 

as shown in Figure 32 below. 

 

Figure 32: Goods receiving days, work days for in house production material from the TSO 
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6.3.5 Supply managers role and creating delivery and shipment 

 

Figure 33: An overview of the flow from supply manager to created delivery and shipment 

The main responsibility of a Supply manager in the Parts flow is to deliver the right parts to 

right place in the right time. The Supply manager has the main responsibility for the delivery of 

parts; from the handover from SAC to make sure that the final payment after the inspection has 

been made. (Ripskog & Thorsell, 2015)  

The flow for the Supply manager starts with the order being handed over from SAC trough SAP. 

The Supply managers often check the order queue to locate new orders. The Supply managers 

have responsibility for different markets and a Supply manager will move the order from the 

general queue to its own if the order is regarding its market. Before the Supply manager will 

accept the responsibility of the parts order from SAC, the Supply manager will control that the 

order is ready to be handed over. For the order to be ready for a handover, certain information 

needs to be available in the order in SAP and in EasyDMS. When the Supply manager accepts the 

order from the Sales engineer; the Supply manager changes the name of responsibility in the 

order tasks to its own. (Ripskog & Thorsell, 2015) 

Since all the demands have been triggered by the Sales engineer, the main responsibility 

includes order control and to make sure that the parts have been stored in time so that the 

Supply manager can create a delivery and a shipment action. Order control is made separately 

for each order by using a transaction in SAP where a list of all the materials for the specific 

order will be generated and color coded. The coding is made by the system where a green color 

stands for everything is okay and red stands for that the material needs to be investigated. A 

reason for a red code can be that a purchase has not been made in time, the level in the 

warehouse is too low or the confirmed delivery date to SIT differs from the requested. When the 

parts have been stored and the actions created, the picking-packing-dispatch-process can start. 

After the picking-packing–dispatch process is done, the Supply manager needs to verify the 

transport information with the customer before transportation. (Ripskog & Thorsell, 2015) 

To initiate the delivery and shipment processes the Supply manager needs to create a delivery 

and a shipment action in SAP. This is done by starting to control the availability of the material 

concerning the order. This need to be done since there is a bug in the system that allows a 

Supply manager to create a delivery with material that is not available. It can be material that 

only has been goods received and not stored, material that has not been checked out by the 

Dispatch department but are already picked and even material that has not yet arrived to SIT.  
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After the availability control is it also necessary to control the order queue so that one does not 

intrude and jump the material queue. When both these controls are made it allows the Supply 

manager to create the delivery and the shipment where the Supply manager begins with the 

delivery. (Ripskog & Thorsell, 2015; Wall, 2015) 

A delivery action is created based on the order number in a specific transaction in SAP. After a 

delivery action is made it is necessary to fill in specific information regarding the order such as 

address to the customer, what kind of order it is and delivery conditions. This information 

needs to be entered in three different places in the delivery action and desired dates for picking, 

packing and dispatch also needs to be entered. After information and dates have been entered, 

the action is saved and a delivery number is generated. (Ripskog & Thorsell, 2015; Wall, 2015) 

After the delivery action is made, a shipment action can be created. The shipment is created on 

the delivery number and for the Service section a specific code is also entered which makes it 

possible to monitor the physical location for the order in the pick-pack-dispatch-process in a 

different transaction. When the action has been created, the information from the order needs 

to be generated. Also, additional information that was added in the delivery transaction needs to 

be added in three different places and the dates needs to be corrected. After the additional 

information has been added, the shipment action can be saved and a shipment number is 

generated. To finish the task the Supply manager needs to fill in the check-out box for the 

creation of delivery and shipment actions in the shipment transaction. The Supply manager also 

needs to make sure that all the information in the tasks created by SAC is correct, for example 

that the Supply manager stands as contact person and the date of the creation of the delivery 

and shipment actions. (Ripskog & Thorsell, 2015; Wall, 2015) 

All activities included in this part of the flow can be found in Table 19 below and a more detailed 

map can be found in Appendix 6 – Detailed mapping of the flow. 

Table 19: Activities for Supply managers where the gray shaded activities are in the material flow and the other are in the 
information flow 

Activity Department 
Actual lead 

time 

Assigned/ 
Added lead 

time 

1. Controlling  of order SLP 
1 day 7 days 

2. Accepting the order responsibility  SLP 

3. Order controlling SLP 
5 minutes 

every 14 day 
Not defined 

4. Parts stored and registered in SAP MLC-1/MLC-2 - - 

5. Creating delivery and shipment SLP 

0-2 hours 
4 days 

according to 
SAP 

5.1 Controlling availability of 
material 

SLP 

5.2. Controlling the order queue SLP 

5.3. Creating delivery SLP 

5.4. Creating shipment SLP 

6. Picking Picking 0-2 days 

7. Packing Packing 0-2 day 

8. Preparing for dispatch Dispatch 0-1 day 

9. Confirming documentation to customer SLP Not defined Not defined 

 

(SAP, 2015; Ripskog & Thorsell, 2015) 
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To make the rest of the delivery and shipment process continue smoothly, it is important that 

the extra added information is entered correctly; otherwise it impedes the pick-pack-dispatch-

processes and it will take more time than necessary. If the information is not filled out correctly 

it can result in that goods will be handled in an incorrectly way that can cause delays since some 

actions might be necessary to re-do. For special cases as when an order is labeled Prio or Hurry 

is it essential that the information is written in the correct form and places. Since a prioritized 

order is supposed to be ready for shipment in one day, the Picking, Packing and Dispatch 

departments need to know that this order is needed to be prioritized and jump the queue to be 

ready in one day.  For the order labeled Hurry the Picking department needs the information to 

know that if possible this order should be prioritized before other regular orders. For pack and 

dispatch the order will be treated as a regular one. (Ripskog & Thorsell, Essen, 2015)  

A different problem regarding information is that a Supply manager is experiencing that the 

information given to them sometimes is incorrect. This means distrust towards the information 

given, since it has been proven that the information has been inaccurate in the past. Examples of 

information that can be incorrect are the customers’ addresses, the lead time for different 

material and the transport conditions. If information is lacking or is incorrect it should be 

returned to its origin, but this is not always done because it is perceived to be faster to correct it 

yourself. (Ripskog & Thorsell, 2015) 

It is also important to be observant when a delivery and a shipment are created since goods 

classified as dangerous are not allowed to be shipped together with regular goods due to 

specific shipping regulations. This means that dangerous goods need to be sorted out from the 

order to create a separate delivery and shipment actions. If this is missed it is usually noticed in 

the packing process and the delivery and shipment needs to be reversed in the system and new 

deliveries and shipments needs to be created. Other cases when deliveries and shipments needs 

to be reversed in the system is when the material in the delivery no longer are needed, wrong 

material in the delivery or the order needs to be separated into several deliveries. When a 

delivery or a shipment needs to be reversed it needs to be done both physically and in the 

system, to the point of before the delivery and shipment were created by the Supply manager. 

Depending on how far in the pick-pack-dispatch process the order has proceeded, the 

complexity varies since the work done in each step needs to be reversed before the correction 

can be made. Since different departments are involved, reversing an order creates extra time 

and effort for all involved departments. (Ripskog & Thorsell, 2015) 

A problem that often arises is that a Supply manager does not know where the order is located 

in the purchase flow or in the pick-pack-dispatch flow. It is hard to locate the status of the order 

in the purchase flow at the suppliers and the delays are often noticed when the materials are 

not delivered to SIT as requested. Another problem is that there are unmonitored purchase 

queues which might result in that if not noticed, the order will not be purchased in time. For the 

pick-pack-dispatch flow there are no indicators of when a task is started, only finished. This 

results in a lot of e-mails and phone calls to identify the position of the order both in the 

purchase flow and the pick-pack-dispatch flow. (Ripskog & Thorsell, 2015) 
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6.3.6 Picking 

                           

Figure 34: An overview of the flow for pick, pack and dispatch with pick highlighted 

The created delivery actions from Supply managers are placed in a queue in SAP which the 

Picking department checks continuously. Deliveries are sorted after required picking date and 

the personnel starts with deliveries from top if there are no prioritized deliveries. If a delivery is 

prioritized it means that it can jump the queue and it is picked first. A specific part can be stored 

in several locations in WMS, in pallet racks or even in another warehouse (LA02 – Norrmalm in 

Finspång). The locations are checked by personnel and the picking is based on the basic 

principle FIFO (First In First Out). (Essen, 2015) 

Next step is the physically picking of parts and this depends a lot on what kind of delivery it is. 

The amount of positions in a delivery varies a lot and might be everything from one position to 

over 200. A position is one line in the delivery which contains one material number but the 

quantity of the material number might be more than one. It may for example be one line with 

screws in a delivery but an inspection needs 150 pieces of screws which then counts as one 

position. The range of different amounts of positions in a delivery means that the actual picking 

time varies and another factor is if a delivery is picked as a kit. Picking kits are time consuming 

since these often consist of many positions and more than a usual delivery. If the delivery 

consists of parts that are placed outside, such as bulky or large, the Picking department contact 

MLC-1 for the picking of these parts. (Essen, 2015) 

After picking all positions, parts are checked out in SAP confirming that those parts no longer 

are available in stock. This is then controlled in another transaction in SAP to see that 

everything was done correctly. When the picking is completed is it also checked out in the 

shipment. A Supply manager can trace its delivery and shipment in SAP after these check outs 

but still there is a lot of communication between the Picking department and Supply managers 

regarding deliveries and parts in form of e-mails and calls. The last steps for the Picking 

department are to print labels and place all parts for the Packing department. Depending on the 

size of the parts included in the delivery, this is done by either a fork lift or by simply walking 

over with the parts to the Packing department. (Essen, 2015) 

All activities for the Picking department are summarized in Table 20 below and a detailed 

mapping of the flow for this section can be found in Appendix 6 – Detailed mapping of the flow.  
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Table 20: Activities for the Picking department from receiving a delivery to handing over parts for packing where the gray 
shaded activities are in the material flow and the other are in the information flow 

Activity Department 
Actual lead 

time 

Assigned/ 
Added lead 

time 

1. Receiving a delivery in queue Picking 

0-2 days in 
~73 % of 
the cases 

1,5 days 
according to 

SAP 

2. Controlling the delivery queue Picking 

3. Controlling availability in stock, choosing 
places to pick from and printing the picking 
list 

Picking 

4. Picking all parts included in the delivery Picking 

4.1. Contacting MLC-1 Picking 

4.2. Picking parts that are large, 
bulky or placed outside 

MLC-1 

5. Checking out the parts in SAP 
Picking/ MLC-

1 

6. Controlling the check out in another 
transaction in SAP 

Picking/ MLC-
1 

7. Checking out a complete picking of the 
delivery in the shipment in SAP 

Picking/ MLC-
1 

8. Printing labels 
Picking/ MLC-

1 

9. Placing goods for the Packing department 
Picking/ MLC-

1 

 

(SAP, 2015; Essen, 2015) 

A problem that occurs for the Picking department is when a delivery is created with material 

that has not yet been stored with a location in SAP or material that even has been delivered to a 

customer. Supply managers are able to book this material and include them in a delivery even if 

the material physically only has passed the goods receiving or has left SIT. These deliveries 

cannot be picked because the material needs a location in the warehouse and this causes an 

extra effort for the Picking department personnel. The extra effort contains of contacting the 

Supply manager to notify a delay and either wait for the material to be stored or try to locate 

them at the goods receiving. (Essen, 2015) 

Another problem for the Picking department personnel is when a delivery consists of both 

dangerous goods and other goods. A mix of these cannot be sent and where this error occurs in 

the flow differs but sometimes this is detected late in the flow (sometimes even when material 

has left SIT) and the delivery then needs to be reversed in the system and physically. Reversing 

material is a tricky procedure since material needs to physically be moved back in the flow and 

placed somewhere meanwhile a Supply manager creates separate deliveries and shipments for 

dangerous goods. Material must also be reversed when customers changes their minds and no 

longer require the order. (Essen, 2015) 

Information is important for the Picking department personnel when handling deliveries; it 

must be clear if a delivery is prioritized, part of a kit or holds other crucial information. This 

information must be filled in to two separate columns in SAP otherwise the information will not 

appear either in the first queue or on the printed picking list. If information is missing it might 

cause delays and longer lead time than necessary. (Essen, 2015) 
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According to a newly signed contract (Serviced Level Agreement, SLA), between Service Supply 

Chain and the department responsible for picking, packing and dispatch, 75 % of all deliveries 

should be picked within two days. Two days means in this case the day the delivery is created 

and the following day where time of day for creating the delivery is not taken into account. This 

means for example that of all deliveries created on a Monday (regardless what time of the day) 

should 75 % of them be picked and completed by the end of Tuesday. This applies for deliveries 

that are not prioritized because prioritized deliveries should in 90 % of the cases be picked the 

same day if the delivery is created before 11 am. The contract also states that if it is created 

more the 30% of prioritized deliveries during a week, an investigation of the reason for the 

prioritized deliveries needs to be performed. (Internal document SIT, 2015) 

The time between when a Supply manager creates a shipment and when the Picking 

department checks out a complete picking in SAP are measured and data exists from 2012. The 

data contains of a part from 2012 but all of 2013 and 2014 as well as the first quarter of 2015. 

The lead time is measured from created shipment to a complete picking and the percentage for 

each year for maximum of two days and maximum of three days are shown in Table 21 below. 

Table 21: Lead time for picking 2012-2015 for shipments 

Picking 2012-2015 

Year Number of shipments 
Lead time maximum 

of two days 
Lead time maximum 

of three days 

2012 450 76,0% 90,4% 

2013 3562 76,3% 88,7% 

2014 3464 71,8% 89,0% 

2015 929 72,2% 88,8% 

 

6.3.7 Packing 

                         

Figure 35: An overview of the flow for pick, pack and dispatch with pack highlighted 

The first part in the flow for packing is that goods are waiting in a physical queue. This queue is 

divided into two separate packing sections where one handles “small packages” under 15 kg 

and the other one handles bigger packages (everything over 15 kg).  
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For small goods is this queue a table and bigger goods are placed in dedicated lines on the floor. 

Packing is done strictly after FIFO unless there is a prioritized order. (Artursson, 2015; Ilar, 

2015) 

After waiting in queue goods are ready to be packed. This starts with that personnel controls 

the transport order (TO) in SAP. Information controlled is such as: 

 Country to deliver to – Special conditions to countries as Russia, Nigeria and Bolivia. 

 Type of delivery – By sea, by air, by truck. If nothing else mentioned in the information, 

the Packing department personnel packs for a delivery by air.  

 Limitation in packaging – If the transport is by car a part of the way or a helicopter. 

Certain information of how much weight a package can contain and what dimensions a 

package can have is necessary and this must be controlled before packing.  

If goods are extra big or in need of special condition some extra special packaging or wrapping 

sometimes need to be ordered which might take a few extra days. The Supply manager 

responsible is contacted about the delay if this is the case. (Artursson, 2015; Ilar, 2015) 

After the control of TO is completed, a prepack list is printed where all positions are controlled 

and in some cases photographed. When packing all parts are checked in the prepack list and 

sometimes photographed depending on country to deliver to since some countries require 

photos of all parts included in a package. Some countries also require that each and every part is 

re-weighted and documented with three decimals. After completing packing, the package is 

photographed before closing it and photographed afterwards as well. This is only for Packing 

departments’ internal use in order to prove that all material was originally packed according to 

requirements. This is done for all shipments so the data base for photos builds up quickly and is 

already extensive. (Artursson, 2015; Ilar, 2015) 

The combustor chamber is brought in to the Packing department where the big wooden box is 

opened (2.44 x 2.44 m). Personnel brace and tighten the combustor chamber into the packaging 

so it will be stable during the transportation. (Artursson, 2015) 

Next step is to register, in SAP, the time consumption for this shipment and also register what 

and how much packaging that was used. Dimensions and weights, both gross and net weights, 

are also registered in SAP after packing. A packing list is compiled and this list is placed 

physically in the out box after moving the goods into the area for outbound delivery. The 

packing activity ends when the Packing department personnel checks out the box in the 

shipment transaction that registers that the packing completed. There is also a box in SAP that 

packing personnel can check out when packing for a specific shipment has started, but this is 

seldom used.  (Artursson, 2015; Ilar, 2015) 

Activities for the Packing department are shown in Table 22 below and a more detailed map of 

the flow can be found in Appendix 6 – Detailed mapping of the flow.  
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Table 22: Activities for the Packing department from receiving goods physically to handing over a packing list for Dispatch 
department where the gray shaded activities are in the material flow and the other are in the material flow 

Activity Department 
Actual lead 

time 

Assigned/ 
Added lead 

time 

1. Receiving goods in the physical queue (one 
for small size goods and one for bigger) 

Packing 

0-2 days in 
~ 90 % of 
the cases 

1,5 days 
according to 

SAP 

2. Collecting information about goods from 
SAP via the transport number 

Packing 

3. Controlling the shipment for special 
information or conditions for load carriers 

Packing 

4. Packing goods and checking that everything 
is included 

Packing 

5. Photographing separate parts and the 
package (Details depends on country to 
deliver to) 

Packing 

6. Registering times for packing and packaging 
in SAP 

Packing 

6. Registering dimensions and weights in SAP Packing 

7. Compiling a packing list Packing 

8. Placing goods for outbound delivery Packing 

9. Placing packing list physically in outbox Packing 

10.Registering that the packing is done in the 
shipment transaction 

Packing 

 

(SAP, 2015; Artursson, 2015; Ilar, 2015) 

The Packing department experiences problems when a shipment needs to be repacked due to 

that terms of delivery are changed or not specified. Terms of delivery might regard if the 

delivery is supposed to be by boat or air or if there are any requirements in dimensions for 

packaging and such. Sometimes the packing needs to be redone when the packing of the 

shipment is completed before information that changes the terms of delivery is received.  

Information is important for the Packing department and information must be included in 

several columns in SAP, otherwise it might be missed and unnecessary work might be done in 

form of repacking. (Artursson, 2015) 

Information about big projects or major incidents at customer sites might be useful for the 

Packing department personnel. That information would help the department to prepare for big 

shipments or a higher workload. In the past when there was a special delivery or an unusual big 

delivery, a kick off was held where personnel from the Packing department were included but 

this is not the case at present. The meetings were seen as a good thing from the Packing 

departments’ point of view because it helped the Packing department to prepare both with the 

packaging needed and the area in-house needed for the shipment.  (Artursson, 2015) 

Another problem is when dangerous goods are mixed in a shipment with other goods. 

Whenever this occurs in the Packing department is it reported as an incident in a system called 

KRIMA. It might be tricky to know if a part is classified as dangerous or not, for example might a 

certain amount of batteries be classified but under that amount is it okay.  
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If the Packing department personnel are unsure if parts are classified as dangerous goods or 

not, there is a data base called KLARA where information can be found.  

After discovering a mix of dangerous goods and other goods, the shipment must be reversed 

and the Supply manager responsible must be contacted. This is time consuming since a report is 

written in KRIMA, the shipment is canceled and responsible people need to be contacted. 

(Artursson, 2015) 

Packing department personnel experience that their work becomes more and more 

administrative since detailed photos and weights are required in a greater extent. The detailed 

photographing is especially required for Russia and that is time consuming. When Supply 

managers call to check where their orders are in the flow instead of checking it in the system is 

another time consuming task. One reason why these calls might exist is that the Packing 

department personnel does not use the check-out column in SAP which indicates that packing of 

a shipment has begun. (Artursson, 2015; Ilar, 2015) 

According to a newly signed contract, between Service Supply Chain and the department 

responsible for picking, packing and dispatch, 90 % of all shipments should be packed within 

two days. (Internal document SIT, 2015) 

The time between when the Picking department personnel checks out a complete picking for 

shipment in SAP to the Packing department personnel checks out a complete packing is 

measured. This lead time is including the waiting time for goods before starting the packing and 

the percentage for each year for maximum of two days and maximum of three days in lead time 

are shown in Table 21 below. 

Table 23: Lead time for packing 2012-2015 for shipments 

Packing 2012-2015 

Year Number of shipments 
Lead time maximum of two 

days 
Lead time maximum of 

three days 

2012 419 98,3% 98,6% 

2013 3515 94,1% 97,6% 

2014 3444 92,1% 96,5% 

2015 920 90,1% 97,2% 
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6.3.8 Dispatch 

                           

Figure 36: An overview of the flow for pick, pack and dispatch with dispatch highlighted 

The role of the Dispatch department is to provide documentation so SIT can be able to ship 

goods to the customer. Someone from the Dispatch department collects packing lists several 

times a day from the Packing departments’ outbox and walks back to the Dispatch department 

and places all list in an inbox. For prioritized shipments the packing lists are brought directly to 

the Dispatch department by the Packing department personnel. All personnel at the Dispatch 

department pick lists from the inbox to work with and the principle is to start with documents 

that arrived in the inbox first or when the work on site is supposed to start. The Dispatch 

department is thus working with FIFO and start dates on customer sites where the only 

exception is prioritized orders. (Hagstedt, 2015) 

Next step is to prepare and fix documentation and the Dispatch department is responsible for 

providing this documentation for SIT to be able to ship goods. Compiling of documentation 

includes: 

 Organize and “clean up” the packing list which means that only information intended for 

the customer should be included. 

 Customs invoice and pro forma (outside EU). 

 Certification from the delivery in SAP. 

 Terms of delivery from the shipment in SAP. 

 Other important information is retrieved from the shipment in SAP. 

When all documents are compiled are these registered in the shipment file in SAP and this 

includes: 

 Shipping method. 

 Pro forma and customs invoice. 

 E-mails for this order. 

 The packing list. 

 The waybill. 

 If there has been any problem with the order. 

(Hagstedt, 2015) 
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After registering all documents in SAP, the Dispatch department makes a goods issue for all 

parts included in the order. This means that everything that has been picked from warehouse is 

booked. After this is completed, a check out in the shipment in SAP is made and this is when 

goods are ready to leave SIT physically. The responsible Supply manager is contacted and all 

documents are also sent for approval. The Supply manager then contacts RE and sends these 

documents. With some customers located outside EU it might be necessary to verify to what 

address the shipment will be sent to. The Dispatch department books transportation in the 

cases where SIT is responsible for it or if a customer demands it. (Hagstedt, 2015) 

All activities for the Dispatch department are summarized in Table 24 below and a mapping of 

the flow can be found in Appendix 6 – Detailed mapping of the flow.  

Table 24: Activities for the Dispatch department from collecting packing list to completing shipment where all activities 
are in the information flow 

Activity Department 
Actual lead 

time 

Assigned/ 
Added lead 

time 

1. Collecting packing list from the Packing 
department 

Dispatch 
0-1 day in 
~60 % of 
the cases 

1 day 
according to 

SAP 
2. Preparing and fixing documentation Dispatch 

3. Registering documentation in shipment Dispatch 

4. Booking goods issue Dispatch 

5. Notifying Supply managers by e-mail Dispatch Not defined Not defined 

6. Sending documentation for approval Dispatch Not defined Not defined 

6.1. Verifying address to 
customer, e-mailing RE 

SLP Not defined Not defined 

6.2. Verifying address for 
delivery with customer  

RE Not defined Not defined 

7. Booking transportation in some cases Dispatch Not defined Not defined 

 

(SAP, 2015; Hagstedt, 2015) 

A problem for the Dispatch department is incorrect addresses or incorrect terms of delivery to 

the customer. This leads to unnecessary work to figure out where goods will be sent. Incorrect 

addresses can be found by anyone in the flow handling documents but this is often found by 

either the Supply manager or by the Dispatch department. (Hagstedt, 2015) 

Information is important for the Dispatch department and especially on the front page of the 

packing list. Information is crucial for the Dispatch department to be able to do their work in a 

time efficient way and information that is important is for example: 

 Addresses. 

 Contact person. 

 Date for when work is supposed to start at customer site. 

 Inward processing. 

 Dangerous goods. 

If any of this information is missing is it a problem for the Dispatch department. Information for 

Supply managers is also important and contact between the departments is usual to control 

where goods are in the flow instead of controlling it in SAP.  
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The Dispatch department checks out a box in the shipment in SAP and this is possible for Supply 

managers to see and control. (Hagstedt, 2015) 

Measurements were made for 2014 about deliveries with incomplete information but these 

have been discontinued.  A measurement that still is active is if deliveries are created with 

correct dates or not. These dates are from when a Supply manager creates the delivery and 

correct dates is when the Picking department has two days to pick goods, The Packing 

department has two days to pack goods and the Dispatch department finally has one day to 

complete the shipment. These measurements can be found in Table 25 below where the total 

rate with errors in deliveries for 2014 was 17,6 %.  

Table 25: Errors in deliveries 2014 

Deliveries  

Deliveries created 2014 4159 

Deliveries with incomplete information 255 

Deliveries with incorrect dates 487 

Deliveries with both errors 9 

Delivery rate with errors 17,6% 

 

Dangerous goods is recommended by the Dispatch department to be in separate deliveries 

because it is from the delivery which the customs invoice is created. In the case where 

dangerous goods are mixed with other goods might the shipment be unnecessary expensive 

because all goods will be evaluated as dangerous goods which have a higher customs price. 

Another reason why dangerous goods should not be mixed with other goods is the risk of delay 

in customs where dangerous goods are more likely to be delayed and the risk is then that the 

customer does not receive any goods at all. SIT has special tasks when sending dangerous goods 

which include customs invoice, a special declaration and a special labeling of goods. After 

sending dangerous goods there is another control by Cargo center and then another control at 

Arlanda (if sent by air). (Hagstedt, 2015) 

According to a newly signed contract, between Service Supply Chain and the department 

responsible for picking, packing and dispatch, 75 % of all shipments should be completed within 

one day in the Dispatch department. One day means that shipments that arrive during the day 

should be processed and completed in 75 % of the cases regardless what time the shipment is 

packed. (Internal document SIT, 2015) 

The time from when the Packing department personnel checks out a complete packing for 

shipment in SAP to when the Dispatch department personnel checks out a complete shipment 

ready to leave SIT in SAP is measured. This lead time and the percentage for each year for 

maximum of one day and maximum of two days in lead time are shown in Table 26 below. 
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Table 26: Lead time for dispatch 2012-2015 for shipments 

Dispatch 2012-2015 

Year Number of shipments 
Lead time maximum of 

one day 
Lead time maximum 

of two days 

2012 425 59,5% 88,5% 

2013 3504 57,2% 87,4% 

2014 3436 64,1% 89,4% 

2015 765 61,3% 90,7% 

 

6.3.9 Total lead time for picking, packing and dispatch 
The total lead time for picking, packing and dispatch is set to five days according to the newly 

signed contract. The contract states that an order should in 90 % of the cases have five days, or 

less, in overall total lead time. It is not stated what one day actually means and this also differ 

between how SAP counts days compared to how personnel counts days.  

SAP calculates four whole days for the Picking-, Packing- and Dispatch departments but it is 

uncertain when this time starts and what happens in the interface from the Goods receiving 

department. According to SAP is the four days divided into three days for the Picking- and 

Packing department and then one day for the Dispatch department. (Internal document SIT, 

2015; Johansson, 2015) 

The contract states that prioritized orders should in 90 % of the cases be picked in one day if the 

order is registered before 11 am. This one day actually means the same day by personnel and 

that applies for all other agreements as well, for example number of days to pick or number of 

days to pack. It is only prioritized orders that have a time before when orders must be 

registered. All other orders can be registered at any time of the day and that still counts as the 

first day of the total of five. It is up to the Supply manager who creates deliveries and shipments 

to set the dates for the order and there is no agreement in how this is done. (Internal document 

SIT, 2015) 

The total lead time for picking, packing and dispatch can be measured in two ways, one 

regarding shipments and the other regarding deliveries. Total lead time for shipments is 

measured by counting the amount of days between creating a shipment (done by a Supply 

manager) until booked goods issue (done by the Dispatch department) where one day is 

measured as the day when the shipment was created. Table 27 below shows the lead time in 

days measured in percentage for each year (SAP, 2015) 
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Table 27: The total lead time for shipments 2012-2015 for picking, packing and dispatch 

Total lead time from creating a shipment until booked goods issue  
2012-2015 

Year Number of shipments 
Lead time 

maximum of 
four days 

Lead time 
maximum of 

five days 

Number of 
prioritized 

orders 

Lead time 
same day or 
the day after 

2012 453 86,3% 87,0% x x 

2013 3589 79,4% 85,6% x x 

2014 3445 79,0% 85,9% 453 94,7% 

2015 772 80,2% 90,2% 141 92,9% 

 

The total lead time for shipments above in Table 27 show the percentage for a maximum of four 

or five days but the trends for 2013 and 2014 regarding the interval of one to six days are 

shown below in Figure 37. 

 

Figure 37: Trends for the total lead time in the interval of one to six days in 2013 and 2014. 

Total lead time for deliveries is measured by counting the amount of days between picking day 

(desired picking date set by a Supply manager) and actual goods movement day (same as 

booked goods issue) where one day is measured as the first day that is set as the picking day. 

Table 28 below shows the lead time in days measured in percentage for each year. (SAP, 2015) 

Table 28: The total lead time for deliveries 2012-2015 for picking, packing and dispatch 

Total lead time from picking date for a delivery until booking goods issue 
2012-2015 

Year Number of deliveries 
Lead time 

maximum of 
four days 

Lead time 
maximum of 

five days 

Number of 
prioritized 

orders 

Lead time 
same day or 
the day after 

2012 452 83,6% 84,3% x x 

2013 3579 76,7% 82,8% 590 88,0% 

2014 3481 78,1% 84,9% 730 90,1% 

2015 920 83,6% 91,0% 142 90,8% 
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The trends for the deliveries regarding the interval of total days in lead time follow the same 

pattern as for shipments above in Figure 37. 

The amount of shipments differs from the amount of deliveries and this is because an order 

might consist of several deliveries within a shipment and vice versa. The total lead time for 

deliveries is what SIT measures and this is presented at a weekly meeting regarding the 

collaboration between Service and the department of picking, packing and dispatch. (Söderberg, 

2015) 

Prioritized orders in Table 27 and Table 28 above is measured with deliveries and shipments 

completed in the same day or at latest the day after. This is since SAP does not show any times 

of the day which makes it impossible to know if orders have been registered before 11 am or 

not. The contract states that a delivery should be picked in one day 90 % of the cases but the 

measurements above are for the whole flow (picking, packing and dispatch) and for both 

shipments and deliveries. The contract does not state anything about prioritized orders for 

packing and dispatch but according to personnel, one day is accepted for the whole flow for 

prioritized orders. (Söderberg, 2015; Internal document SIT, 2015) 

Deliveries with orders that consist of kits are excluded in the measurements above. Kitting of 

material is sometimes used for big or special orders and these are often time consuming for 

especially the Picking department. According to personnel at Picking-, Packing- and Dispatch 

department is a total lead time through this flow accepted to six days instead of five days but the 

contract does not state anything about extra time for orders including kits. (Essen, 2015; 

Eriksson, 2015; Artursson, 2015; Internal document SIT, 2015) 

Deliveries with kits for 2013, 2014 and the first quarter of 2015 are shown in Table 29 below 

where deliveries shown had a maximum lead time of six days through the whole flow with 

picking, packing and dispatch. (SAP, 2015) 

Table 29: Deliveries lead time when an order consist of kits 

Year Deliveries with kits 
Lead time maximum of six 

days 

2013 306 53,6% 

2014 448 44,0% 

2015 54 90,7% 

 

6.4 SAP lead time for Parts flow 
SAP calculates the earliest possible delivery date for an order by calculating the requirement 

time for the material with the longest requirement time in the order. That will then determine 

when material has the earliest day for availability to create a delivery and a shipment. The rest 

of the materials procurement dates are based on that date. SAP will count backwards from the 

earliest possible date to deliver up to the time necessary for the rest of the materials to be able 

to be delivered to customer. (Norberg, 2015) 

SAP works in a way how to calculate confirmed delivery date to customer. For a purchased 

material is the lead time built up by: 
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1. Idling time (if time available before opening period). A time where nothing happens 

with the order because the part does not need to be purchased yet due to the lead time 

is shorter than the amount of time until requested date. – Depends on the requested 

date. 

2. Opening period – Default 10 days (if time available before Purchasing time). 

3. Purchasing time– 5 days. A Purchaser has five days from a request in the queue until a 

complete purchase. 

4. Planned delivery time (transport included) – Differs from material to material. 

5. Goods receiving process time – Differs from material to material. 

6. Safety time after goods receiving (if time available) – Differs from material to material. 

7. Pick, pack and dispatch – 4 days default. 

8. Low or high margin – Default 2 weeks for low margin and 4 weeks for high margin. 

9. Transportation (not included in this study). 

(Norberg, 2015) 

For material with a requested date in a closer future than the lead time is it first the idling time, 

then the opening period and last the safety time that will be removed by the system. When a 

customer requires parts in an inspection the time line for a purchased material will be as shown 

in the Figure 38 below. The times shown in the picture are based on different materials from a 

B1-inspection and it is measured in work days for all except Planned delivery time which is 

measured in calendar days. The shaded area in Figure 38 below is based on how SAP builds up 

the lead time where the first part with RE, SAA and SAC is not included in the calculation of lead 

time to the customer but those times are still included in the total lead time to customer.  

 

Figure 38: A time line for purchased material included in an inspection where the opening period, idling- and safety time is 
removed. 

This means that if the requested date from customer is later than the actual lead time; idling 

time, opening period and safety time will be added by the system to enable that the work load 

can be evened out. A minimum lead time for a purchased material includes a Purchasing time of 

five days, the Planned delivery time (supplier time), Goods receiving time (material dependent), 

pick, pack and dispatch of four days and transportation (customer dependent).  (Norberg, 2015) 
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An example of how a total led time can be build up can be seen in Figure 39. The two weeks in 

the beginning is an assumed time that a PO from customer can take to be generated as a 

purchase requisition. 2015-04-27 is assumed to be the date of when a purchase requisition is 

generated; this is done by a nightly MRP-run on the night between the 26 and the 27. The 

Purchaser then has five work days to complete an order to the customer; this means that 2015-

05-04 is the last day for the Purchaser to create the order. When the order has been sent, the 

supplier has 28 days at its disposal to make the material available at SIT and this is called the 

Planned delivery time. This means that the delivery will arrive at SIT 2015-06-01. The delivery 

can arrive at any time this day which means that the entire day is dedicated for arrival. Even if 

the Purchaser places the order before the last day, it does that affect the delivery date to SIT; it 

only means that the supplier gets a longer time do deliver the order. (Lennartsson, 2015) 

The following five days are the time assigned to the Goods receiving department to enter the 

goods in the system and store it. It is not entirely clear which day that counts as the first day for 

the Goods receiving department in SAP, it differs depending on the respondent asked. After this, 

four days are the days dedicated to the Supply manager to create a delivery and shipment 

transaction and for the Pick-, Pack- and Dispatch department to make the goods available and 

ready for transportation to the customer. The last two weeks are an extra time, low margin, 

added by the SAC when entering terms of delivery in the order where this is an option. 

(Lennartsson, 2015; Söderberg, 2015) 

 

Figure 39: An example with dates and lead time for a purchased material  

In the example above the times for idling, opening period and safety time has been removed to 

only show the time that exists for a time critical part.  

The times in the figure are given as they are in SAP but the perception of what one day is, 

sometimes differs between what the system believes to be one day and what the personnel 

believes. A day in SAP is counted as 24 hours which means that it depends on when the previous 

activity or transaction was made. In the example above in Figure 39 the date 2015-04-27 is 

when the purchase requisition is released and this happens at night between 2015-04-26 and 

2015-04-27. (Norberg, 2015; Ripskog & Thorsell, 2015) 

The following times are a part of the total lead time to customer but not specified and added 

manually: 

 RE:  The time it takes for RE to convert the customer PO and send it to SIT. 

 SAA: The time it takes for SAA to control the PO against the initial offer. 

 SAC:  The time it takes for SAC to control the parts PO against the initial offer. 
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Times for material available in stock and produced material differ a bit. For material available in 

stock the time needed to be ready for delivery is the time after the goods receiving time.  

Produced material is built up using the Total replenishing time which replaces the Purchasing 

time and the Planned delivery time but otherwise is the same as the lead time for purchased 

materials. (SAP, 2015)      
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7 Classification 
Classification is the first step of the analysis phase and is the foundation of what the following 

parts will rest on. The different activities in the Parts flow will be classified and the surrounding 

problem areas and sub tasks connected to activities that have been discovered during the mapping 

phase will also be classified. The first part intends to discuss and classify what in the Parts flow 

that is value-adding and what is not. This is followed by the Lean concept of identifying and 

classifying wastes based on the mapping phase. The last part intends to discuss and classify what in 

the flow that is a part of the critical line and therefore might be subject to be classified as 

bottlenecks.  

7.1 Value or non-value 
The definition of what is value-adding in this study is based on both theories of what value is 

and also the character of the specific study. This means that for this study a wider view of what 

adds value has been used where value-adding is considered to be when something in the flow 

directly connects to the final product and the final customer. Christopher (2005) defines value-

adding time as time being spent on something that creates a benefit to the customer which the 

customer is prepared to pay for. Tyagi et al. (2015) argue that value only can be defined by the 

customer. Both theories imply “the right product in the right place at the right time” and that the 

customer defines value but in this study is no customer interviewed which makes it hard to get 

its opinion. 

In this study are activities/tasks/transactions and such in the Parts flow that are directly related 

to the final customer and the final product defined as value-adding. Liker and Meier (2006) 

state that in a sawing operation is the only value-adding activity “Blade cutting wood” and that 

this is fairly typical for manufacturing operations. This study has the orientation where 

information is important and therefore cannot Liker and Meier (2006) theories be directly 

adapted. A lot of parts from SIT to the customer are procured or produced by suppliers and it is 

essential to receive these parts to fulfil the customers’ request. Activities and transactions 

connected to the procurement process are therefore considered to be value-adding since it 

contributes to get the order closer to the final customer in the Parts flow.  

Storhagen (2011) gives examples of what non-value time can be and these are; unnecessary 

waiting time, double work or other inefficient use of time. Based on this theory and especially 

the inefficient use of time and waiting time; this study is classifying activities in the Parts flow as 

non-value-adding when not directly connected to the final product, not contributing to the value 

for the customer or performed inefficiently. Christopher (2005) discusses that elimination of 

non-value-added time would not lead to a reduction of benefit to the customer. However, all in 

the Parts flow that is non-value-added cannot be eliminated since some activities serve as a 

function to other value-adding time and activities. This motivates the implementation of the 

classification of non-value-added but necessary which means that it is necessary for the Parts 

flow to work.  

A lot of non-value-adding in the Parts flow are activities/tasks/transactions that are preformed 

to support the value-adding or essential to be able to perform a value-adding activity. Non-

value-adding but necessary can therefore not be eliminated directly without investigating the 

underlying causes why it is considered as inefficient use of time or waiting time for example. 
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Non-value-adding has often started to exist due to counter act an error in the Parts flow and 

cannot today be eliminated before investigating these causes. 

Non-value-adding in the Parts flow has been revealed by asking questions about how and why 

activities are performed and this results in that activities/tasks/transactions that have been 

found as non-value adding can both be subparts of an activity or a task that is performed in 

connection to an activity. Non-value-added can also be defined as necessary to face system 

complications that exist, meet safety aspects or to convey essential information from one place 

to the other.  

7.1.1 Value-adding 
Value-adding in this study is considered to be is essential to the Parts flow and is directly 

connected to the order taking a step closer towards the final customer. The first activity that is 

considered to contribute to this is the creating of an order in SAP by SAC because this activity 

gets the ordered parts closer to the customer. Same is applied for all in Table 30 below where all 

activities are considered to be value-adding. The purchase requisition must exist for a Purchaser 

to be able to create the order which together with the placing of order also is considered to be 

value-adding since these three contribute to actions in the Part flow.  

The production in Trollhättan is perhaps where it is most clear what is value-adding and what is 

not. The operation time in the machines are considered, just like Liker and Meier (2006) 

theories, be where value is added to the customer unlike setup time or interoperation time 

which is considered to be non-value-adding.   

Table 30: Value-adding in the Parts flow 

Section in the Parts flow  Value-adding in the Parts flow 

Order point and internal order 
8. Creating order for parts in SAP and MRP 
update at night 

Purchasing parts 

1. Purchase requisition 

3. Creating order 

6. Placing an order to supplier 

7. Starting to produce 

14. Transporting 

Production of parts Operation time 

Goods receiving of parts 

1. Unloading goods 

4. Placing goods for goods receiving 

5.1. Goods receiving 

5.4. Placing goods into stock and register the 
position in system 

Supply managers role and creating delivery 
and shipment 

5. Creating delivery and shipment 

Picking 
4. Picking all parts included in the delivery 

9. Placing goods for the Packing department 

Packing 
4. Packing goods and checking that everything 
is included 

8. Placing goods for outbound delivery 

Dispatch 
2. Preparing and fixing documentation 

7. Booking transportation in some cases 
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7.1.2 Non-value-adding but necessary 
Ideally is the Parts flow only consisting of value-adding where the customer is in focus all the 

way but the current situation in the mapping phase shows differently. The mapping shows that 

there are a lot in the Parts flow which support the value-adding and are essential for some 

value-adding activities. Non-value-adding but necessary can support the value-adding in 

different ways where some activities performed by personnel are connected to that information 

must be shared or be verified for the next step to be reached. These are considered to be non-

value-adding since information that must be shared or verified before the next step can proceed 

is inefficient use of time and holding back the value-adding.  

However cannot Christopher (2005) theories for non-value-adding be adapted fully and to 

eliminate all activities that are not a part of the value-adding Parts flow. Still some non-value-

adding are necessary for the total flow to run and for example is the activity of checking the PO 

for discrepancies compared to the initial offer necessary today. This is not considered to add 

any value but if not performed can errors occur later on or important information can be 

missed. Same is regarded the next step where SAA sends the PO for Parts to SAC which is 

necessary for the Sales engineer to be able to later create the order, however is it not considered 

to add any value since this information was waiting to be forwarded. 

There are also non-value-adding that are system related which corresponds to the limitations of 

the SAP system and how the different transaction needs to be performed. It can also relate to 

problems in the system that could be classified as bugs and are not meant to exist or cause the 

specific problem. A system related category is considered to be non-value-adding but necessary 

for value-adding activities to be performed. Some errors in the system must be corrected before 

continuing with value-adding in the Parts flow. In the Picking department for example are the 

steps of controlling the delivery queue and controlling availability in stock associated to the 

system related category for non-value-adding but necessary. This because the queue must be 

checked, or otherwise no deliveries will be picked but the system could help with the 

controlling and the same applies for controlling the availability which the system could perform 

automatically. 

Some activities are today performed to redo a previous error and this is considered to be non-

value-adding since it is, according to Storhagen (2011) theories, double work because of errors 

in the previous step. This applies for example when the Goods receiving personnel must repack 

goods because of low quality EUR-pallets or pallets with wrong dimensions. This activity is 

however necessary because there would be a risk to store goods on low quality EUR-pallets in 

the high pallet racks and pallets with other dimensions that do not fit in the warehouse. The 

valuation of when repacking is necessary is done by the personnel at MLC-1 when believed that 

it is dangerous for both personnel and the goods to not change the pallets. Correcting other 

personnel’s work and doing this repeatedly instead of returning the incorrect information to its 

origin is considered as non-value-adding. This is performed repeatedly by both Purchasers and 

Supply managers which results in that less time is devoted to their actual work tasks.      

Next category that non-value-adding but necessary can be divided into is security which means 

when internal policies prevent value-adding steps in the Parts flow to proceed. Two examples of 

this category are that the parts order must be signed by the financial department and 

management before sending forward to a Supply manager and the same for a purchase order 

where two Purchasers must release it before it can be sent to a supplier.  
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Liker and Meier (2006) theories that “Blade cutting wood” is the only value-adding activity in a 

sawing operation are applied in production where the only value-adding is the actual operation 

time. The setup time is then considered as non-value-adding and also inefficient use of time 

according to Storhagen (2011) theories about long setup time. Operations cannot however be 

carried out if the machines are not setup before the operations. That is why all setup time is 

considered to be non-value-adding but necessary.  

The different categories for non-value-adding but necessary are:  

 Information verification. 

 Information sharing. 

 System related. 

 Redo a previous error. 

 Security. 

 Preparing. 

These categories are representative of all of the necessary but non-value-adding 

activities/tasks/transactions that are a part of the Parts flow and are applied in Table 31 below.  

 

Table 31: Non-value-adding but necessary in the Parts flow 

Section in the 
Parts flow 

Non-value-adding but necessary in the flow Category 

Order point and 
internal order 

2. Transforming the customer PO to an 
internal PO and sending it to Sales 
department 

System related  

3. Receiving PO and checking for 
discrepancies compared to the initial offer 

Information verification     

4. Sending PO for parts to the Sales 
engineering department 

Information sharing  

6. Checking the parts PO for discrepancies Information verification     

7. Confirming PO to the Sales department Information sharing 

9. Getting the order signed by the financial 
department and management 

Security 

10. Archiving all documents linked to the PO 
in EasyDMS 

Information sharing 

Purchasing parts 

4. Release queue Information verification     

5. Releasing order, by two other Purchaser  Security 

8. Confirming order Information verification     

9. Checking order confirmation Information verification     

10. Controlling order Information verification     

11. Goods ready for transportation Information sharing 

12. Notifying the Dispatch department  Information sharing  

13. Booking transportation  

Production of 
parts 

Setup time Preparing 

Goods receiving of 
parts 

2. Repacking and protecting of goods if 
necessary 

Redo due to a previous 
error 

3. Registering arrival date and place note with 
the date on goods 

Information sharing 
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Supply managers 
role and creating 
delivery and 
shipment 

1. Controlling  of order Information verification     

2. Accepting the order responsibility  Information sharing 

3. Order controlling 
Information verification, 
Redo due to a previous 
error 

9. Confirming documentation to customer Information verification     

Picking 

2. Controlling the delivery queue System related 

3. Controlling availability in stock, choosing 
places to pick from and printing the picking 
list 

System related, 
Information verification 

5. Checking out the parts in SAP System related 

6. Controlling the check out in another 
transaction in SAP 

System related, 
Information verification     

7. Checking out a complete picking of the 
delivery in the shipment in SAP 

Information sharing 

8. Printing labels Information sharing 

Packing 

2. Collecting information about goods from 
SAP via the transport number 

Information sharing 

3. Controlling the shipment for special 
information or conditions for load carriers 

Information sharing 

5. Photographing separate parts and the 
package (Details depends on country to 
deliver to) 

Information sharing, 
security 

6. Registering times for packing and 
packaging in SAP 

Information sharing 

6. Registering dimensions and weights in SAP Information sharing 

7. Compiling a packing list Information sharing 

9. Placing packing list physically in outbox Information sharing 

10. Registering that the packing is done in the 
shipment transaction 

Information sharing 

Dispatch 

1. Collecting packing list from the Packing 
department 

Information sharing, 
System related 

3. Registering documentation in shipment Information sharing 

4. Booking goods issue 
Information sharing, 
System related 

5. Notifying Supply managers by e-mail Information sharing 

6. Sending documentation for approval Information verification     

 

Within value-adding in the Parts flow can sub activities or sub tasks be non-value-adding but 

necessary, such as the activity when a Supply manager needs to enter information in three 

different places in both the delivery and the shipment. This is essential for later steps in the 

Parts flow. The information entered in these two different but alike transactions is needed in the 

pick-pack-dispatch flow later on and if the information is missing or incorrect it adds time to the 

process. That is why it is considered to be non-value-adding but necessary.  

An activity that both can be regarded as necessary and non-value-adding is when Supply 

managers e-mail and call the personnel of the pick-pack-dispatch flow to locate their orders. 

The situations it can be regarded as necessary are when Supply managers need the information 

to be able to plan an upcoming step in the process and in need to know which hour it will be 

finished.  
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Otherwise is this action non-value-adding when the values of the information that can be given 

do not surpass the value of not interrupting the work flow of the personnel in the pick-pack-

dispatch flow. 

Another value-adding activity that contains double work is that the Goods receiving department 

personnel needs to trace the origin of the goods due to missing documents and goods certificate. 

These documents are supposed to arrive with the goods but this is not always the case. But 

since these documents are essential to be able to goods receive are this regarded necessary but 

non-value-adding.       

7.1.3 Non-value-adding 
The remaining activities/tasks/transactions in the Parts flow are also considered as non-value-

adding but not necessary for the flow. Waiting time in different queues, extra margin time in the 

system and such are considered to be non-value-adding. None of these can be linked to the 

value and to directly connect to the final product and the final customer. Non-value-adding time 

is low and high margin since it is a margin that has been placed in the system and is therefore 

considered as inefficient use of time, which Storhagen (2011) defines as non-value-adding. 

Non-value time also exist in the production where, as mentioned before, the setup time is non-

value-adding but necessary. Additional to this is time placed between the operations and this is 

a waiting time and therefore regarded as non-value-adding, based on theories by Storhagen 

(2011). 

Inefficient use of time within the activity packing is when the Packing department personnel 

needs to redo a packing due to lacking of information regarding the route and limitations of the 

transport. This classifies as double work since personnel needs to redo the packaging and this is 

therefore considered as non-value-adding. In the Packing department is the waiting time in the 

queue considered as non-value-adding as well. 

Table 32: Non-value-adding in the Parts flow 

 

7.2 Wastes 
Close connected to value-adding or non-value-adding time is wastes within the flow. By 

investigating problem areas in the different section in the Parts flow is it possible to find wastes. 

The classification of the flow regarding wastes is divided into the three wastes chosen: Waiting 

(time on hand), Transportation or conveyances and Overprocessing or incorrect processing.  

7.2.1 Waiting (time on hand) 
The first waste is waiting time which according to Liker and Meier (2006) can be summarized as 

when workers mostly stand around waiting for the next processing step and such.  

Section in the 
Parts flow 

Non-value-adding in the flow Category 

Purchasing parts 2. Purchase queue Waiting time  

Production Inter operation  Waiting time  

Packing 
1. Receiving goods in the physical queue 
(one for small size shipments and one for 
bigger) 

Waiting time 

Overall Low and high margin Inefficient use of time 
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Tyagi et al. (2015) add that the waste can include that information is waiting to be processed or 

waiting to get the information. Wastes should be eliminated according to Liker and Meier 

(2006) and Storhagen (2003) and time on hand as waste must be classified.  

The important thing is to identify wastes in the flow regardless if the waste is within an activity, 

an entire department or built-in in the system.  

The time from when a customer sends a PO until SAC are able to create the order in SAP is a part 

of the total lead time for the customer. This PO has information that SAC needs to be able to 

create the order but there are several steps before the PO reaches a Sales engineer. Tyagi et al. 

(2015) argue that waiting to get information is a waste and the waiting time before creating the 

order is considered to be classified as waste. This since it according to the mapping is added “a 

couple of weeks” for the administrative processes before the parts order is completed. The 

actual lead time for RE is 1-3 work days and for SAA and SAC is it not more than 1-2 work days 

in normal cases. This confirms that there is time in these administrative processes that contains 

waste.  

When SAC creates an order is it default that low margin is added to the transportation route and 

sometimes is it changed to high margin. This was introduced after a project regarding on time 

delivery since there were uncertainties about the transportation time. However is this time 

always added either way if SIT is responsible for the transportation or if customers will pick up 

the goods in Finspång. This is extra time built-in in the system which according to personnel is 

there for internal administrative time. This is extra time on hand which is not actually 

connected to the transportation time but exist so that the measurements for on time delivery 

will look good which sub optimize and instead gives the customer a longer lead time. With Liker 

and Meier (2006) theories is this considered to be extra time on hand where the system “stands 

around” waiting for the next step and therefore considered as waste. 

The fact that a Purchaser is given five work days to complete a purchase when it is unknown to 

a Purchaser is considered as a waste. This since the time set in the system is longer than needed 

because according to the mapping is most of the purchases done in the same day as the 

requisition is released or by latest the day after. This time only gives a supplier more time to 

deliver on time so this extra time on hand is considered to be a waste. 

Time on hand can also be applied for parts in the flow that are given more time than necessary 

by the system. The mapping showed a range of one to six work days in SAP in Goods receiving 

process days for consumable parts that are purchased. For produced parts by SIT were the 

range zero to six work days. This is set separately for all different parts but according to 

personnel at the Goods receiving department are all parts handled the same with a few 

exceptions. Goods arriving to SIT are often placed into stock in a maximum of two days which 

observations during a week confirmed. The daily control meeting determines if the work load 

for the personnel is high and this is also determined if goods have not been registered in the 

system by latest two days after arrival. This extra time that exist for all parts with a Goods 

receiving process time on three or more days are therefore considered to be time on hand and 

classified as a waste in the system. A part with a Goods receiving process time of five days is 

handled the same way as a part with a Goods receiving process time of two days which makes it 

a waste.  
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The same applies for the combustor chamber which has five work days for goods receiving in 

Finspång but this is often completed in the same day or at latest the following work day. This 

Goods receiving process time does on the other hand include transportation time but the actual 

time in Finspång is a maximum of two work days which makes the extra time on hand to be 

classified as waste.  

7.2.2 Transportation or conveyances 
Waste in form of transportation or conveyances can, according to Tyagi et al. (2015), be moving 

of information from one place to another. This applies for the information in the PO from the 

customer that SAC needs for creating an order. This information is according to the mapping 

going through several steps including two other departments before reaching SAC. Information 

regarding parts is not processed along the way why it is considered to be an unnecessary 

movement and therefore a waste. 

Another waste regarding transportation or conveyance is considered to be the movement of 

both personnel and information between the Packing department and the Dispatch department. 

After completing the packing is the packing list physically placed in an inbox which personnel 

from the Dispatch department walks over to get.   

7.2.3 Overprocessing or incorrect processing 
The last waste that was investigated is Overprocessing or incorrect processing which according 

to Liker and Meier (2006) might be unneeded steps or according to Tyagi et al. (2015) to 

process information more than required.  

The mapping showed that different Purchasers use the Planned delivery time for parts 

differently in SAP. Some Purchasers always include transportation time while some do not. A 

survey showed that there is no general understanding in how it should be used and this leads to 

incorrect processing. A Purchaser is responsible that the Planned delivery time is correct and 

updated but if one does not know what it includes is it likely that it is wrong and especially if a 

Purchaser uses it to add extra margin time due to the complexity. Some Purchasers believe that 

the Purchasing time is included in the Planned delivery time which adds extra time to it. There 

is no real standard in how the Planned delivery time should be used so how Purchasers use 

Planned delivery time is therefore considered to be a waste in form of incorrect processing. 

An activity that is considered to be a waste is that all purchases must be released by two 

Purchasers regardless if the purchase is of low value or standard. This is considered to be 

Overprocessing and especially if the purchase has been done several times before. If the 

purchase of a part has been done several times before with the same supplier and to the same 

price is it considered to be an unnecessary step that two Purchasers must release the order 

before it is sent to the supplier.   

When the requested delivery date is overwritten by a new date, both if it is sold on a shorter 

lead time or if the delivery date has been postponed, this is not highlighted in SAP. As soon as 

this new date is confirmed the only way to see the initial requested date is to locate this in 

another transaction. A Purchaser makes up to 20-30 purchases a day and has responsibility for 

a lot of parts which makes it easy to miss if a purchase order has changed delivery date from the 

initial requested delivery date. This is considered to be unnecessary complex and incorrect 

processing by the system which makes it a waste.   
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The mapping showed that order control is a time consuming but important task. The problem 

with the Purchasers’ order control is that it is hard to obtain a holistic perspective. A number of 

transactions are needed to acquire the needed information which classifies the order control as 

overprocessing. Due to high workload at the Service section is order control also a victim of 

being down prioritized and not performed. The task of not performing order control has been 

classified as incorrect processing.  

Supply managers experience a problem with information from previous senders since 

information sometimes is incorrect regarding customers’ addresses, lead time for different 

material and transportation conditions. According to work agreement should incorrect 

information be sent back in the flow to its origin but it is sometimes perceived to be faster to 

correct it yourself. If a Supply manager does not give feedback when something is wrong from 

the previous step is it more likely that the problem will occur again. This is considered to be 

incorrect processing in the first step which then leads to overprocessing by Supply managers in 

the next step and therefore a waste according to theories by Liker and Meier (2006) and Tyagi 

et al. (2015).  

A similar problem with the same kind of waste is when a Purchaser needs to investigate old 

purchases to locate sold parts. This often ends with that the Purchaser needs to ask the supplier 

to help due to that the information regarding purchased parts is insufficient. These kinds of 

activities should already be completed and not needed to be done by a Purchaser. Other 

activities that should have been done when a purchase request is made is that the price and lead 

time should be available, but this is however not always the case. Similar to the situation with 

the problems of a Supply manager will no feedback be presented to the responsible person 

concerned.    

Dangerous goods in deliveries and shipments are a problem since if these are mixed with non-

dangerous goods, the order must be reversed if it is discovered before leaving SIT. If it is not 

discovered at SIT the whole shipment will in worst case scenario be held up in customs and no 

parts will reach the customer. A small error while creating deliveries and shipments can lead to 

big consequential effects. Even if it the error is discovered before the order leaves SIT is it time 

consuming to back the order physically and in the system. When a Supply manager is about to 

create a delivery for an order which contains both dangerous goods and non-dangerous goods 

must separate deliveries be created. This means that dangerous goods will be in a separate 

delivery which then gets a separate shipment completely disconnected to the other delivery and 

shipment to avoid higher taxes and problems for the whole shipment. SAP does not give any 

help to distinguish dangerous goods from non-dangerous goods in an order. The only way to 

distinguish these is to have experience of dangerous goods or to check all material that one is 

uncertain of; which is done by manually checking the material numbers towards a dangerous 

gods list. This check can only be done for one material at the time so the whole order cannot be 

checked all at once. If a Supply manager is stressed or simply not that experienced is it easy to 

miss a material that is classified as dangerous. This can, as mentioned, give big consequential 

effects and therefore is the work method regarding dangerous goods considered to be very 

complex and a waste in form of incorrect processing and overprocessing.  

The following flow after creating deliveries and shipments depends a lot on that information is 

entered correctly by Supply managers. According to personnel can information that is not filled 

out correctly result in that goods will be handled in an incorrectly way.  
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For prioritized orders or orders labeled Hurry is it essential that information is written correct 

and in several columns in SAP while creating deliveries and shipments. The shipment is created 

after the delivery and it is based on the delivery number, still is it necessary that the same 

information is entered for both the delivery and the shipment. Information is entered in three 

different places in the delivery action as well as in the shipment action. To work in two different 

transactions and entering the same information is considered to be double work and 

overprocessing.  

This especially since information is so important for the following steps in the flow, why it is 

considered a waste that these transactions do not cooperate.  

A waste concerning the Packing department is regarding combustor chambers. Trollhättan 

performs both reparations of used combustor chambers and production of new ones. According 

to production personnel in Trollhättan are repaired and new combustor chambers packed in the 

same way for transport. The repaired ones are sent directly to customers all over the world and 

the new ones to SIT in Finspång. When the new combustor chambers later are prepared for 

transportation to customer from Finspång, the personnel in Finspång will open the packaging 

made in Trollhättan. This is done to brace and tighten the combustor chamber to the packaging 

to make it more stable during the transportation. This is not done at all in Trollhättan even if a 

combustor chamber is sent to a customer far away. This indicates that there is no standard in 

how combustor chambers should be packed before sending it out to a customer. Either 

Trollhättan personnel is lacking a step because the bracing and tightening is important or is 

Finspång personnel performing an unnecessary step in the Packing department. This waste is 

either incorrect processing by personnel in Trollhättan or overprocessing by personnel in 

Finspång so regardless is it considered to be a waste. 

7.2.4 All wastes summarized 
Wastes in form as Waiting (time on hand) are:  

 Time before SAC is able to create the order for parts. 

 Low and High margin. 

 Purchasing time 

 Goods receiving process time for parts that has more than two days registered in SAP. 

Wastes in form as Transportation or conveyances are:  

 Information transporting through different departments before getting to SAC. 

 Unnecessary movement of personnel and information when handling the packing list 

between the Packing department and the Dispatch department.  

Wastes in form as Overprocessing or incorrect processing are:  

 Planned delivery time is used differently by Purchasers. 

 Release of a standard purchase by two other Purchasers. 

 Overwriting of initial requested delivery date makes it hard for Purchasers to see if 

orders are changed. 

 Order control is performed in a time consuming way and sometimes not performed at 

all. 

 Incorrect information from previous step in the flow leads to overprocessing and no 

improvements. 
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 Dangerous goods when creating deliveries are not highlighted in SAP. 

 Separate transactions for deliveries and shipments create extra work with especially 

entering information that is important for the following steps in the flow. 

 There is no standard in how combustor chambers should be packed before reaching a 

customer since it differs between Finspång and Trollhättan. 

7.3 Critical chain and Bottlenecks 
Activities in a flow are not considered to be critical if performed independent to other activities 

or without deadlines, according to theories by Mattsson and Jonsson (2003), Newbold (2010) 

and Olhager (2013). The same theories imply that, activities which are depending on the 

previous or the next are considered as critical and a part of the critical chain. Mattsson and 

Jonsson (2003), Newbold (2010) and Olhager (2013) imply that the critical chain is defined as 

the activities that are in a time perspective the longest chain. Christopher (2005) then defines a 

bottleneck as the slowest activity in a chain. For this study the critical chain will be linked to 

how SAP calculates the time to customer. 

SAP calculates the earliest possible delivery date for an order by calculating the requirement 

time for the material with the longest requirement time in the order. In addition to this are the 

first steps from PO to RE until SAC has created the order in SAP also included in the lead time 

build up. The different time lines in the mapping chapter showed what builds lead time for a 

purchased material and a produced material. The mapping chapter also showed the amount of 

work days for in-house production material for a standard B1-inspection. The longest Total 

replenishment time is for fuel injectors which is 296 work days and the combustor chamber has 

193 work days. However, critical parts with long lead time are produced on prognosis which 

makes it hard to see the actual lead time from a confirmed PO until delivery; so this depends on 

when a customer places the PO. The complexity of this arises with the fact that 13 month 

(roughly 260 workdays) before the actual required date is the prognosis locked. Production in 

Trollhättan does not distinguish if a demand for a combustor chamber is based on prognosis or 

an actual need since production is for stock.  

This means that it might be a purchased material that instead has the longest time in the critical 

chain. The TSO in the mapping chapter showed that the material Heat shield has the longest 

Planned delivery time with 139 calendar days. If this purchased material must be purchased 

and is the material with the longest requirement time where the requested date is as soon as 

possible, the critical chain will be compiled of: 

 The activities from when RE receives PO from customer until SAC has created the order 

for parts in SAP and the nightly MRP-run is done. 

 A Purchasing time of five work days. 

 Planned delivery time including transport to SIT of 139 calendar days. 

 Goods receiving process time of five work days. 

 Creating deliveries and shipments followed by picking, packing and dispatch a time of 

four work days. 

 Low margin as a default, two weeks. 

All these steps above are depending on the previous or the next and therefore considered to be 

a part of the critical chain for a purchased material. On the other hand, the mapping shows that 

it is possible to force almost every step above to be performed faster.  
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For example can the low margin be removed, the Goods receiving process time can be removed 

and a supplier might be able to force the order.  

This makes it even harder to determine what a limiting factor is in the total critical chain for a 

B1-inspection. A capacity limitation is according to Lumsden (2006) a bottleneck and Olhager 

(2013) agrees and adds that a bottleneck is a limiting factor in the value stream.  

The section of the critical chain that often contribute with the longest lead time is for purchased 

material Planned delivery time and for produced material Total replenishment time. See 

different options for the critical chain in Figure 40 below. 

 

Figure 40: Critical chain depending on if the critical material is purchased or produced. 

Wikner (2014b) argues that with too long lead times is there a risk that the workload will 

expand to fill the time that is available, called Parkinsson law. According to personnel in 

Trollhättan are work continuously done to reduce lead time and that includes that purchasing 

tries to reduce the delivery time from suppliers. Parkinsson law is therefore not considered to 

be the case for production in Trollhättan but it might be the case with suppliers. The mapping 

showed that the majority of purchased consumables parts have a Planned delivery time in 

whole weeks (14-21-28-56-70-77-126 calendar days) which might indicate that those times are 

not optimized by the supplier. Another part of the flow that neither seems to be optimized is the 

first part from RE to SAC where according so Sales personnel, “a couple of weeks” can be added 

to secure that all administrative tasks can be performed and still fulfill the requested date to the 

customer. The same applies for low margin time that is added regardless if the transportation 

time is accurate or not.  

With all this in mind and with Wikner (2014b), Mattsson and Jonsson (2003), Newbold (2010) 

and Olhager (2013) theories about critical chains and bottlenecks are there several suspects in 

the flow to be the capacity limitation. Which area and times that are limiting the capacity 

depends on the specific order by a customer but the following needs to be investigated further 

regarding bottlenecks: 

 The time between PO from customer until an order is created by SAC. 

 The Total replenishment time in production for parts. 

 The Planned delivery time for purchased material. 

But if the material is available in stock the critical chain will consist of: 

 The activities from when RE receives PO from customer until SAC has created the order 

for parts in SAP and the nightly MRP-run is completed. 

”Weeks” 

4 

RE SAA Pick, pack & 
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time 
Planned delivery time 

SAC Purchasing 

time 

5 

Lead time build up by SAP 
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 Four work days for creating deliveries and shipments followed by picking, packing and 

dispatch. 

 Two weeks low margin as default. 

In this case the critical chain will consist of mostly undefined time regarding the RE-SAA-SAC 

activities of couple of weeks and the default time of two weeks for low margin (if not removed 

when creating the order). 

The different scenarios regarding the critical chain are summarized in Table 33 below. 

Table 33: Critical chain depending on the procurement type 

Order Produced part Purchased part Parts in stock 

RE-SAA-SAC RE-SAA-SAC RE-SAA-SAC RE-SAA-SAC 

Longest time to 
require a part 

Total replenishment 
time 

Purchasing time 

 Planned delivery time 

GR- processing time GR- processing time GR- processing time 

Pick, pack and 
dispatch 

Pick, pack and 
dispatch 

Pick, pack and 
dispatch 

Pick, pack and 
dispatch 

Low margin Low margin Low margin Low margin 
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8 Principles 
The chapter intends to analyze how the classification and the mapping can provide a basis for 

suggestions in how to reduce lead time. No conclusions are made but the analysis intends to 

generate an output of where actions might be put in to enable lead time reduction. The chapter 

starts with a holistic approach discussing the classification and the mapping which is followed by 

the principles developed.    

The mapping and classification showed where there were potential to use the principles. Like 

the purpose of the study states are changes in the Parts flow that can enable reduction in lead 

time in focus. The different time lines presented in the mapping chapter showed how the lead 

time is built up which determines the date for delivery to customers. The mapping chapter 

showed the difference between assigned/added lead times versus actual lead times in different 

departments. The mapping together with classification showed that there is a potential for lead 

time reduction in almost all sections of the Parts flow and especially where there is a big 

difference between assigned/added lead time and the actual lead time. This as well as where a 

lot of waste were identified or where the actual lead time was uncertain. A holistic approach is 

used when applying the principles for lead time reduction where focus is on where the largest 

impact can be made.  

Measurements for the Picking-, Packing- and Dispatch departments showed that the goal of that 

90 % of all orders should be completed in a maximum of five days have been hard to reach. This 

section of the Parts flow is therefore not considered as subject to any drastic lead time 

reduction. The Goods receiving process time on the other hand has potential for lead time 

reduction since the mapping chapter showed different times in SAP for different material where 

personnel treats everything the same. This holistic approach is how this chapter is structured 

where the classification of the Parts flow is considered all together.  

The classification showed what in the Parts flow that is value-adding and what is non-value-

adding. Storhagen (2011) argues that inefficient use of time is a higher share of non-value-

adding time than value-adding. Storhagen (2011) and Oskarsson et al. (2013) discuss non-

value-added time and passive time which sometimes stands for 95-99 % of the total lead time 

and this is where focus should be regarding lead time reduction. Non-value-adding in the 

classification is subject to elimination but the majority of non-value-adding are considered to be 

necessary. To be able to eliminate an activity or a time that is considered to be non-value-adding 

but necessary, the underlying causes must be located where Bergman and Klefsjö (2010) 

theories with Ishikawa philosophy is used. Storhagen (2011) implies that all times that have no 

customer value should be questioned. If changes can be made to make it non-necessary, then it 

is possible to eliminate it in the Parts flow. All activities/tasks/transactions/times classified as 

non-value-adding but necessary are not subject to this theory. The mapping chapter and a 

holistic approach showed that the Picking-, Packing- and Dispatch departments were not 

subject to any drastic lead time reduction. Suggestions and changes could instead be focused on 

where the largest impact can be made and this relates to Björnland et al. (2003) theories about 

goals in reducing lead time should be set high. 

Björnland et al. (2003) argue that the total lead time normally consist of administrative lead 

time and a physical lead time where the last one implies the actual movement of material.  
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The classification showed that value-adding defined for the Parts flow is considered to consist of 

both administrative and physical lead time and to be directly connected to the final customer. 

Björnland et al. (2003) and Persson (1995) argue that it is usually the administrative part of 

lead time that is easy to reduce because that is where the largest share of inactive time can be 

found. Blackburn (1992) discusses the huge opportunities for companies to undertake the 

challenge to reduce waste in white-collar activities. Based on these theories above together with 

the classification of value-adding is the actual movement of material not subject to the 

principles to reducing lead time. Wastes within value-adding must however be eliminated, 

according to Liker and Meier (2006) and Storhagen (2011) theories. That is why the classified 

wastes still are considered even if these are within a value-adding activity or time. The 

complexity arises when the classification showed that some of the Goods receiving process time 

are considered as waste where some activities for that department are value-adding. Value-

adding should not, according to theories, be eliminated while waste should why a holistic 

approach is necessary for the Parts flow.  

The principles are based on theories about elimination, simplification and parallelization from 

Oskarsson et al. (2013) and Björnland et al. (2003) where these can enable a lead time 

reduction when used. Elimination means to eliminate something in the Parts flow which might 

be times (in the system or in the interfaces), activities, sub-activities or wastes which are 

considered likely to reduce lead time. By simplifying activities, sub-activities, the work way or 

how the system is used is it considered possible to reduce lead time. This by making non-value-

adding but necessary in the Parts flow to non-value-adding and thereby subject to elimination. 

Theories imply that by parallellizing activities in the flow is it possible to reduce the total lead 

time.   

The last part of principles is used to see if bottlenecks detected can be eliminated to reduce lead 

time.  The classification showed several areas that might be where bottlenecks are and this 

might be depending on the situation which makes it complex. The principle of bottlenecks can 

therefore serve more as confirmation in where resources could be deployed by the company.  

8.1 Elimination 
The principle of elimination applies to theories from Oskarsson et al. (2013) and Björnland et al. 

(2003) to eliminate in the flow to enable a lead time reduction. It also applies to lean theories 

according to Liker and Meier (2006) as well as Storhagen (2011) to eliminate all waste within a 

flow. The classification showed potential in the Parts flow that could be eliminated and it also 

identified wastes. What has been classified as non-value-adding and non-value-adding but 

necessary is subject to elimination. Liker and Meier (2006) argue that the first priority is to 

address the issues that directly affect the value adding activities. That is why the first part of 

elimination is regarding times in the system and in the Parts flow that directly affect the lead 

time to customers. The second part of elimination is activities or sub activities that could be 

eliminated to enable a lead time reduction.  

8.1.1 Times in the Parts flow 
The mapping and the classification showed that there are several times in the system that are 

not equivalent to the actual lead times in the Parts flow. The classification also showed different 

margin times within the different times or independent margin times added to secure on time 

delivery. To eliminate means that what does not add any value to the customer or the company 

should be deleted.  
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The discussion about active and passive time is concentrated to eliminate passive time but 

sometimes this is superfluous, for instance in the Packing department where the mapping 

showed that it takes approximately two days to get a pallet through. The waiting time is of 

course non-value-adding, just as the classification showed, but the waiting time is due to that 

the work force in not unlimited. That is why the total time for the Picking-, Packing- and 

Dispatch department is not considered to be subject to any large reduction in lead time since 

the mapping showed that the time spent on an order is close to what expected.  

Time for administration in the RE-SAA-SAC section 

The classification showed that the time from the ordering point until the parts order is created 

in SAP is a waste in form of waiting and also that the information going through several 

departments is considered as a waste. Some activities in this time are considered to be non-

value-adding but necessary, such as checking for discrepancies to avoid that errors occur later 

on. The information about parts from the customers is still waiting to reach SAC for personnel to 

be able to create the parts order. This time is according to the definition in this study a part of 

the total lead time where an elimination of some of this time would enable a lead time reduction 

to customers. A more direct communication between the departments or a quicker process time 

after receiving the PO could lead to a shorter lead time. The extra added time for these 

administrative processes is according to the mapping sometimes “a couple of weeks”. By 

investigating closer what happens from when a PO is received at a RE until it is handed over to 

SAC can enable an elimination of some of the added time to the customer and thereby a 

reduction of the total lead time. 

Planned delivery time 

The Planned delivery time is crucial for purchased material and some of this time is classified as 

a waste since Purchasers use it differently why it is considered as incorrect processing. This 

time can of course not be eliminated since it is the time for suppliers to supply materials to SIT 

but parts of it might be subject to elimination. According to advanced key users in SAP should 

Planned delivery time always include transportation time regardless the geographical location 

and the delivery conditions. The extra margin time added in Planned delivery time due to 

uncertainties and complexity could be eliminated with a clarification in what the Planned 

delivery time should include. Another option is to separate the time for the supplier to produce 

materials and the transportation time which would eliminate other margin time added into it 

Planned delivery time. A separation could give a better control how much time a supplier needs 

to produce material and also more accurate transportation time. These times could be easier to 

update and other wastes could be identified with a separation. A result of separation of a 

supplier’s production time and the transportation time could be a greater control over the flow 

and if an order needs to be at SIT at an earlier time is it easier to know which counter actions 

are suitable to use.  

 

The Purchasing time of five days are not known to Purchasers which sometimes leads to that a 

margin is added into the Planned delivery time to be certain that material arrives on time. The 

mapping showed that if Purchasers make the purchase earlier than five days, the supplier gets 

more time to deliver if no dates are changed from the initial requisition in SAP. This extra “air” 

in the system that Purchasers add is the same as extra “air” for uncertainties with delivery 

conditions or transportation time.  
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A clear definition of what the Planned delivery time should include would give every Purchaser 

the opportunity to correct and update these times in SAP for all material responsible for. A 

standardized Planned delivery time would enable a lead time reduction since extra margin time 

then could be eliminated.  

The Planned delivery time is often set to full weeks, as the mapping showed, and seldom 

updated which makes it possible to questioning the credibility of it. The mapping showed for 

example that the material Heat Shield was not updated in the last five years. An update of all 

material could eliminate parts of the Planned delivery time and also if Purchasers demand a 

delivery time in days instead of full calendar weeks.  

Purchasing time 

The classification showed a waste with the Purchasing time because Purchasers do not know 

that it exists. SAP has default five work days for a Purchaser to complete a purchase but 

according to the mapping is purchases often done in the same day as the requisition is released 

in the purchase queue. One can question a set time of five work days in the system if personnel 

does not know that it exist and also when an earlier purchase means that suppliers are provided 

with more time to deliver. Why is it five work days when purchases often are made in a fraction 

of that time? An elimination of some of these five work days would enable a shorter lead time to 

customers.  

The classification showed that a waste, in form of overprocessing, for a Purchaser that affects 

the lead time is that two Purchasers must release a purchase regardless the value or if a 

standard order. If the purchase is of a standard and has been done several times before can one 

option be that one step can be eliminated which means that only one Purchaser needs to release 

the order. This means that the purchase order can be sent more quickly and therefore can the 

time for when material reaching SIT be shortened. The elimination of this sub activity can be an 

argument to that a part of the Purchasing time could be eliminated or that time will be freed for 

the other Purchaser to be spent on other value-adding activities.  

Another activity connected to a Purchaser that is classified as non-value-adding  but necessary 

is that a supplier sends a confirmation of the purchase order. This is considered as necessary 

but the time of ten days is considered as too long. Even if a part of this confirmation time is 

eliminated does it not affect the total lead time to customer unless the dates are changed. 

Changed dates for the delivery to SIT might affect the delivery date to the customer and since 

information is important can an elimination of a part of this confirmation time lead to a quicker 

response and information sharing with customers. The quicker reponse and update about 

changes in the order to the customer, the better relation and better oppurtunuties to do 

something about it. This relates to Jonsson and Mattsson (2011) theories that information flow 

is essential to achieve effectiv flow and also Oskarsson et al. (2013) theories that both customer 

and supplier need information about each other with increasing time requirements.  

Goods receiving process time 

Waste as extra time on hand is classified for the Goods receiving process time where it is 

considered to be given more time than necessary. The Goods receiving process time cannot be 

eliminated entirely since it takes time to unload, receive, place and register goods. An 

elimination of a part of the Goods receiving process time can however enable a lead time 

reduction for Parts. All parts have the Goods receiving process time set separately in SAP where 

the mapping showed a range from zero to six work days for purchased or produced material.  
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The classification showed that all material is handled the same and goods arriving to SIT are 

often placed into stock in a maximum of two days which means a waste when a material has a 

Goods receiving process time of three days or more. An elimination of this time in SAP for parts 

with a Goods receiving process time of three work days or more enables a lead time reduction 

and a faster procurement process. It is not entirely clear when SAP starts to calculate the Goods 

receiving process time where the first day might be the delivery date to SIT or the day after. 

Elimination can especially be made for consumables parts that are purchased since these are 

never tested or controlled by personnel. SIT has a large number of materials registered in SAP 

and by eliminating these extra Goods receiving process times is the probability increasing that a 

part changed is the limiting factor in the total lead time which means that it enables a lead time 

reduction to the customer.  

Low and high margin 

The default low margin time is considered as waste and non-value-adding and an elimination of 

it would enable a lead time reduction of two weeks in a standard order, or four weeks when 

high margin is used. When high margin is used is it often because some circumstances and 

uncertainties with the transportation route, for example if an extra-long route or troubled 

countries to deliver to. The low margin on the other hand is default and standard when creating 

the parts order by SAC. This margin adds two week to the delivery date and it is uncertain 

where this margin is used in the Parts flow. It is not actually connected to the transportation 

route as first intended when introduced; anyway is it considered to be sub optimization to make 

sure that on time deliveries are met while the total lead time is increased. If safety time or 

margin time must exist can one option be to connect it to where it is needed instead of having a 

general margin time for the whole flow that is not dedicated to any specific departments or 

activities. An elimination of this low margin could enable a lead time reduction for customers.  

8.1.2 Activities and sub activities in the Parts flow 
Activities or sub activities that are non-value-adding should be eliminated as well as waste 

within the Parts flow or the causes behind non-value-adding but necessary. Bergman and 

Klefsjö (2010) theories are used when enabling elimination of the underlying causes which then 

might lead to that non-value-adding but necessary can be classified as non-value-adding and 

then eliminated. The classification showed a majority of non-value-adding but necessary in the 

Parts flow and the question is what activities or sub activities that could be eliminated to enable 

a lead time reduction.  

Incorrect information from previous step “right from me” 

An activity classified as waste as overprocessing or incorrect processing is when Supply 

managers correct errors from previous senders. SIT works with the principle of “right from me” 

which means that before sending forward should the information be correct. If corrections of 

previous errors is eliminated and feedback is provided instead, is it believed that the next time 

is it more likely to be correct and “right from me”. This would enable an elimination of Supply 

managers overprocessing and more time could be spent on value-adding activities. The same 

applies for Purchasers when needed to ask suppliers about old purchases or that prices and lead 

times are not updated. The same also applies if information is missing in the packing list for the 

Dispatch department personnel, which makes the task of fixing the documents harder. The 

mapping showed that 17,6 % of all deliveries for 2014 contained some sort of error which 

confirms that “right from me” have room for improvements.  
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If these corrections of previous errors are eliminated and feedback to the ones responsible is 

given, “right from me” could be achieved the next time and time could be saved.   

Repacking goods  

Another activity classified as non-value-adding but necessary due to previous errors is that the 

Goods receiving personnel must repack and protect goods that arrive on low quality EUR-

pallets or pallets with wrong dimensions. The time to receive goods of this sort is longer than 

goods on good quality EUR-pallets. Today is this activity necessary since pallets arriving to SIT 

are of varying quality. The mapping showed that the only requirement when purchasing goods 

is that it should arrive on a EUR-pallet with no information about the quality. With stricter 

requirement to suppliers about the quality could the activity with repacking be eliminated and 

the time for goods receiving could be shortened on average. This could be another argument to 

shorten the Goods receiving process time.  

Excessive information control  

An activity that is classified as non-value but necessary is concerning the Packing department 

personnel and the Supply managers are when Supply managers call and e-mail the Packing 

department to locate an order. The phone calls and e-mails are made because it is hard to 

identify where in the packing process the order is located. The only notifications used today are 

the indication that the picking or the packing is done. If the packing department starts to use the 

notification in the system that indicates that the packing activity has started, unnecessary phone 

calls and e-mails could be reduced and time spent on answering and making these calls and e-

mails could be eliminated. Time that the Packing department spends on answering the calls and 

e-mails could instead be spent on packing orders.   

It is not just the Packing department that receives e-mails and phone calls that interfere with 

the work tasks; this is the same for the whole pick-pack-dispatch process. These calls and e-

mails are considered as non-value adding when the information that is sought can be located in 

the system. But the calls and e-mails have an origin of experience with that the system has not 

been updated and incorrect information has been given instead, and in these cases are the calls 

and e-mails non-value adding but necessary. To reduce the calls and e-mails the information in 

the system needs to be updated so a greater trust can be given to the information which could 

lead to that the system will be used instead. If the system is used the need for calls and e-mails 

could be reduced and the calls regarding information that is in the system could be eliminated. 

This could lead to that time today spent on answering calls and e-mails regarding information 

that can be located in the system could be used for more value adding activities.        

Excessive transportation of documents 

The movement of personnel and information between the Packing department and the Dispatch 

department is classified as a waste. The activity could be eliminated with another solution than 

today where personnel must walk back and forth to collect the information. This could enable a 

quicker handling of the order after packing goods which could lead to that the whole lead time 

for the Dispatch department could be shortened.  

Packing of combustor chamber 

An activity that could be eliminated by the Packing department personnel in Finspång is to 

brace and tighten the combustor chamber since this is not necessary when sending repaired 

combustor chambers directly to customers from Trollhättan. The problem today is that there is 

no standard in how combustor chambers should be packed and tightened.  
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If repaired combustor chambers can be sent all over the world without bracing and tightening 

can one question if that activity is unnecessary in Finspång. These routines could be 

investigated and if found that a combustor chamber does not need to be tightened and braced is 

it possible for a shorter lead time in the Packing department for this specific part. Time would 

also be freed for other value-adding activities which could increase the efficiency in the Packing 

department. If the investigation instead shows that the tightening and bracing is necessary, this 

activity could be performed in Trollhättan which means that personnel in Finspång would avoid 

that the wooden packaging is opened; it could be sent to customer in the condition it was 

received.  

Waiting time 

The classified non-value-adding such as waiting time in the purchase queue, waiting time 

between operations in production or waiting time in the packing queue could be eliminated but 

this require a deeper analysis to figure out if it is possible. A Purchaser checks its queue 

continuously which makes it hard to determine how much waiting time there is which also 

differs between different Purchasers. This also applies for the physical queue before packing 

goods. The inter operation time consists of floats before and after the production as well as 

other margin time which could be eliminated and thus could the Total replenishment time be 

reduced which could enable a reduction of the total lead time where produced material are 

critical.  

8.2 Simplify  
Oskarsson et al. (2013) suggest simplification as an action towards complex activities. By 

simplifying activities that are complex could the time it takes to perform the activities be 

reduced. Lead time could also be reduced if activities that today are necessary to handle  due to 

the complexity could be eliminated with simplification which leads to that those activities no 

longer would be needed. To be able to reduce or eliminate classified non-value adding but 

necessary in the Parts flow, the reason why it is classified as necessary must be investigated. To 

find the underlying causes why non-value-adding but necessary exist is Bergman and Klefsjö 

(2010) theories about Ishikawa-charts methods used. By following the connections in the Parts 

flow made in the mapping phase and tracing them back to its origin, the underlying problem 

could be found.   

Non-value adding but necessary activities and problem areas have been identified in the 

classification and the mapping, showing that some activities are performed in a comlex way and 

some problem areas have been classified as waste. The classification showed reasons why 

activities are classified as necessary even when classified as non-value-adding. The complexity 

in several activities is a big reason and this is considered to be time consuming which also leads 

to mistakes are easily made. The classification showed that several verifications of information 

and correction of previous errors are a result of this complexity. 

Controlling if input has been received 

The mapping showed that personnel in several departments must check transactions, queues 

and other systems not to miss any important information. This is the case for example when a 

Purchaser checks its queue for newly released requisitions or when a Supply manager checks if 

material is registered in SAP to be able to create a delivery. If personnel do not conduct this 

check there is a risk that an important task will not be noticed which would accumulate the 

waiting time.  
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The reason of why personnel do these checks is because there are no notifications of when the 

task is ready to be processed by them. A simplification for the whole Parts flow could be that 

notifications are sent when an input is received for a department to be processed. This could 

lead to a reduction in waiting time and that personnel in the different departments prioritize an 

order for parts instead of other tasks that do not add any value to customers. If waiting time in 

different queues is reduced is it possible that the total lead time could be reduced.  

Order control 

The mapping and classification showed that the task of order control of purchased material 

today is a time consuming and complex process. Different transactions are used and the 

different information is often compiled in an Excel-file. The current situation with order 

controlling is time consuming and it is hard to get a holistic view of all purchases in progress. A 

simplification could be made in SAP which would enable a Purchaser to overview all purchases 

in progress. A Supply manager is able to get this holistic view of all orders in progress so a 

similar solution for a Purchaser should not be impossible. This simplification could lead to a 

better control of all purchased material and a better control of suppliers which in the end could 

lead to a safer purchase process regarding lead time. Less time could also be spent on order 

control with a simplification so Purchasers could spend time on more value-adding activities. 

A problem that can be traced down to complexity is the classified waste of overprocessing for 

Purchasers. The overwriting of initial requested delivery dates makes it hard for Purchasers to 

see if orders are changed. The classification showed that this is unnecessary complex and this 

information is beneficial for Purchasers when performing an order control which gives a greater 

control of the purchase flow. If a second column could be added with the requested date in the 

overview of purchases, a greater control could be reached. This could simplify the daily work for 

Purchasers and a quicker response could be reached when dates are changed which customers 

could appreciate. This second column could also simplify for measurements regarding how the 

requested date responds to the confirmed for purchased material which gives concrete data 

when evaluating suppliers.  

Dangerous goods 

The mapping showed that several departments in the Parts flow experience problems with 

dangerous goods. The classification showed that the work method regarding dangerous goods is 

considered to be too complex and also that small errors can lead to big consequential effects. 

When goods labeled as dangerous are missed to be separated from other goods, the complexity 

of correction area will increase by every step it takes in the Parts flow. A Supply manager is 

intended to sort out dangerous goods from other goods when creating deliveries and shipments 

but there is no help from the system in the sorting process. This is time consuming and by 

simplifying the whole process with dangerous goods could time be saved. A classification for 

dangerous goods could be added in the system which would enable for all goods classified as 

dangerous to be highlighted in the material list. This would simplify the activity of creating a 

delivery for Supply managers. Goods are classified as dangerous or not depending on the 

country to deliver to. This means that the classification in the system could be based on the 

specific country. This simplification could first of all save time when creating deliveries for 

Supply managers but it could also save time later in the Parts flow since activities regarding 

correcting errors with dangerous goods could be eliminated.  
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If a delivery does not need to be reversed in the system, time can be spent on value-adding 

activities instead and by not mixing dangerous goods with other goods the possibility arises that 

the majority of parts will reach the customer in time.  

Non-available material 

The mapping showed a problem that occurs in the Picking department when a delivery is 

created with material that actually not has a location registered in SAP. This material could be 

received by the Goods department personnel but not registered with a location in SAP or even 

delivered to customers. For some reason is it possible for Supply managers to include this 

material in deliveries. This leads to that when the Picking department personnel later will pick 

the order is it not possible. All material is checked when controlling the delivery by the Picking 

department personnel so this activity is unnecessary if the delivery contains of material that is 

not available. The delivery must then be canceled and later recreated when material is available. 

Blocking material that is not available in the warehouse and registered in SAP with a location 

could lead to that the activity with creating deliveries by Supply managers could be simplified. 

This blocking or correcting by the systems’ available check could simplify the activity for Supply 

managers and time spent on deliveries with unavailable material could be eliminated which 

could lead to that personnel could spend time on value-adding activities.  

Deliveries and shipments in separate transactions 

Both the mapping and the classification showed the importance of information sharing and that 

correct information is entered in the system. When a Supply manager creates deliveries and 

shipments is it easy to miss entering information because information must be entered in six 

different places which make the action unnecessary complex. This is linked to the classification 

with the waste of working in two different transactions entering the same information. This sub 

activity within the value-adding activity of creating a delivery and a shipment is also classified 

as non-value-adding but necessary since information is essential for later steps in the Parts flow. 

By simplifying this and reduce the total places where information must be entered could time be 

saved and errors later in the flow due to missing information could be eliminated. The 

simplification could mean that the different transactions are connected to each other and 

information only needs to be entered once or that both the delivery and the shipment are 

included in the same transaction. A simplification could either way reduce the number of places 

needed to enter information in which could reduce errors, and also personnel in the Picking-, 

Packing- and Dispatch department could instead spend time on value-adding activities. Delays 

could be avoided and the total lead time to customers could be shortened.  

Perception of time 

The mapping showed that time is treated differently depending on which part of the flow it is 

regarding.  In addition to this, SAP counts one day in one way while personnel count it in their 

way which leads to lack in clarity. Storhagen (2011) argue that frequent call-outs (prioritized 

orders leading to delays of other things needed) can affect the efficiency in time. This relates to 

the contract showed in the mapping where 30 % of deliveries created can be prioritized and 

also that 90 % of those should be completed in one day. This if the delivery is created before 11 

AM. This however cannot be measured since SAP-measurements only shows the days and not 

the times which makes it hard no know if the contract is fulfilled or not. A clarification or 

simplification about times in the system and in the reality could help all departments to 

understand how much time each and every one has to their disposal.  
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The mapping showed for example that orders including kits are time consuming and that only 

44 % of those kinds of orders in 2014 were picked in six days or less. All involved are aware of 

the problems existing with orders including kits but the contract does not state anything about 

it. If all departments know how SAP counts and what one day actually means it could lead to a 

better understanding and that margin time could be eliminated which enables a shorter lead 

time.  

8.3 Parallelize activities 
According to Oskarsson et al. (2013) should independent activities be performed parallel and 

not in sequence to enable a lead time reduction. Newbold (2010) stresses the importance of 

synchronizing the non-critical chain activities so that these activities are ready to be used when 

needed and by doing so, protecting the critical chain from unnecessary delays. By taking in 

regard what both Newbold (2010) and Oskarsson et al. (2013) imply, conclusions can be made 

that activities that are not included in the critical chain could be parallelized. The classification 

and the mapping showed some problem areas that could be avoided by performing activities in 

another order.  

The classification also showed that a lot in the Parts flow that are classified as non-value-adding 

but necessary are connected to information sharing and information verification. Storhagen 

(2011) stresses the importance that the right information reaches the right person regarding 

information sharing. This combined with Fawcett et al. (2007) theories about willingness and 

connectivity regarding information sharing gives an argument to question why some in the 

Parts flow are considered as non-value-adding but necessary connected to information. The 

mapping showed that information is sent through several departments at SIT which makes it 

harder and more complex to get it right. This information sent between different departments is 

important to get right, according to Storhagen (2011) theories about the need of information in 

the flow. 

Information regarding delivery conditions 

A problem that the mapping showed that could affect the lead time to customer is when the 

Packing department personnel must control and order special packaging due to extra big 

shipments or special requirements. This activity is classified as non-value-adding but necessary 

and this information is not received until goods are ready to be packed. The special packaging 

can add extra days or weeks depending on where the packaging needs to be order from. Krovi et 

al. (2003) discuss the need to look into parameters affecting the flow of information to make 

processes more efficient. Related to this could an option with this activity be to counteract 

possible delays by sharing information earlier in the flow. By performing this activity parallel to 

other activities could lead to a reduction in the total lead time. Meetings were held before 

including the Packing department with the purpose of sharing this kind of information but these 

stopped for some reason. An option could be to continue with these where important 

information could be shared and thereby prevent delays and longer lead time to customers. This 

kind of information, according to the mapping, could also help the Packing department to 

prepare for a higher workload. 

An activity classified as value-adding is the packing of goods and checking that everything is 

included. The mapping showed that this activity sometimes needs to be redone due to that 

terms of delivery are changed or not specified from the start.  
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An interference with a value-adding activity should be avoided since it is considered to be 

essential to the Parts flow and directly connected to the lead time to customer.  

The mapping showed that a problem that sometimes occurs is that a whole shipment is packed 

before information reaches the Packing department about other delivery conditions than 

expected. This information sharing and sub activity of confirming delivery conditions could be 

performed in an earlier stage of the Parts flow. That would mean that unnecessary double work 

in form of packing could be avoided and eliminated by parallelizing the information sharing and 

the sub activity. By avoiding this double work could time instead be spent on value-adding 

activities and the efficiency of the whole department could increase.   

Verification of customer information 

The activity by Supply managers to confirm documentation to customer is classified as non-

value adding but necessary and some of this activity could be parallelized. The information 

about the shipment address to customer could be confirmed earlier in the processes to enable a 

quick shipment, instead of waiting to receive this information from the Dispatch department. A 

parallelization of this sub activity could speed up the processes for having goods ready for 

shipment and also could double work regarding documents be avoided. The shipment does not 

need to wait for the customer to confirm the correct shipping address if this is confirmed in an 

early stage which could shorten the total lead time.  

8.4 Critical chain and bottlenecks 
The critical chain is defined by Mattsson and Jonsson (2003) as the longest chain in a network, 

from a time perspective and to reduce lead time the authors argue that the area of critical chain 

must be analyzed. When analyzing the critical chain, according to Olhager (2013), it is also 

important to take in account that a bottleneck can be more than a machine; it can also be 

personnel, access of material, the market itself or, as Christopher (2005) adds, the information 

flow. The classification of the critical chain showed that what is included in the chain depends 

on the specific situation and what parts included in the order. It could be a produced part that is 

the limiting factor and therefore determines the longest chain in the network but this part can 

also be produced based on prognosis which makes a purchased part possible to be the limiting 

factor. 

Olhager (2013) and Lumsden (2006) stress the importance that a bottleneck is used at full 

capacity. After identifying bottlenecks Olhager (2013) suggest that a decision should be made 

how the limitation should be used followed by subordination by other resources. The 

classification regarding bottlenecks showed four possible areas that needed a further 

investigation and analysis. These areas contain an excess of time, which directly adds to the lead 

time to customer. To subordinate other resources and to increase the capacity of the identified 

bottlenecks could, according to Olhager (2013) theories, eliminate the bottlenecks. The 

identified bottlenecks are however big areas and situational which makes it hard to fully use 

this theory. The analysis of critical chain and bottlenecks can instead serve as a factor and 

another argument in what could be eliminated, simplified or parallelized. The four areas 

identified from the classification are: 
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 The time between PO from customer until an order is created by SAC. 

 The Total replenishment time in production for parts. 

 The Planned delivery time for purchased material. 

 Two weeks low margin as default. 

The first area, the RE-SAA-SAC process, is undefined, it varies from time to time and the 

classification showed that it contains waste. This area adds to the total lead time to customer 

and could in some cases be regarded as a bottleneck why it could be investigated further for a 

possible reduction of the excess of time in the process. 

The Total replenishment time is a big contribution to the total lead time as the TSO in the 

mapping showed with range of 160-293 work days for noble parts in the production. The 

classification showed this area as a possible bottleneck but the prognosis makes it harder to 

determine if it is. The classification also showed non-value-adding times within the Total 

replenishment lead time consisting of inter operation time including float time before and after 

production. The long times in total for production even with prognosis or not makes the Total 

replenishment time an area that could be investigated further for a possible reduction of lead 

time if unnecessary waiting time and wastes are analyzed.  

Another part of the classified critical chain that contains variation in the usage, an excess of 

undefined times and built in safety time is the Planned delivery time. The mapping and the 

classification showed that it exist inconsistencies in the Planned delivery time and it could 

therefore be a possible area to investigate further for possible reduction of lead time. The 

Planned delivery time is, as well as the Total replenishment time, a big contribution of the total 

lead time to the customer and a time in the critical chain should not be longer than needed. 

These times differs depending on the purchased material (139 calendar days for Heat shields 

for example) but any possible elimination of time in the critical chain enables a shorter lead 

time for the customer which justifies a further analysis of the Planned delivery time.  

The last area identified as part of the critical chain and as a possible bottleneck is the low and 

high margin which time directly adds to the total lead time to the customer. This margin time 

could be investigated and analyzed to see if it is necessary and where it is actually used by any 

department in the Parts flow. The classification and mapping showed that the margin time is not 

used for transportation routes as intended when introduced which makes it a possible target for 

elimination. A first step to see if the margin time could be eliminated and thereby shorten lead 

time could be to define what it should include and how to use it.   
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9 Suggestions  
This chapter intends to give concrete suggestions based on the two previous analysis chapters 

where focus with the suggestions is to enable a lead time reduction. The chapter is divided into two 

parts where the first one is suggestions that are considered to have a large possible impact on the 

total lead time and the second part is suggestions that are considered to have a smaller possible 

impact on lead time. The suggestions with large possible impact are based on what is possible, 

according to the principles, to eliminate and also if it is considered to be a part of the critical chain 

and a possible bottleneck. Both parts end with an illustration of how easy the suggestions are 

considered to implemented, how important it is for the company and also the possible impact on 

lead time.  

9.1 Suggestions with large possible impact on lead time 
All suggestions below are considered to have a rather large possible impact on the total lead 

time if implemented or applied. These areas are all part of the critical chain and in some cases 

possible bottlenecks. The principles showed five different areas and times that could be partly 

eliminated or entirely eliminated to reduce the total lead time and those are considered to have 

a large possible impact. All suggestions are therefore intended to reduce the total lead time in 

one way or the other.  

9.1.1 Time for administration in the RE-SAA-SAC section 
A discovered problem area is the RE-SAA-SAC, due to that it is undefined from a time 

perspective and contains variations and unclear steps in the work process. The principles 

showed that this time is a part of the critical chain and also that it could be a bottleneck. 

Eliminating waste within this time could lead to a lead time reduction. To reduce or eliminate 

these problems is it suggested that the perception of time for the RE-SAA-SAC is changed to 

create an understanding that this time is directly correlated to the total lead time to customer. A 

suggestion is therefore to further investigate what steps that are made and necessary from the 

point where the customer sends a PO until SAC is ready to create the order for Parts. The focus 

should be on reducing all unnecessary waiting time in the process which is believed to shorten 

the lead time to customer.  

A suggestion is also to investigate how much time that is added in this section to secure that all 

administrative tasks can be performed. The lead time for parts is dependent of when SAC 

creates the order so a suggestion is to investigate if all activities before could be performed 

faster or reduced in some way. The goal should be that Parts, as the limiting factor, should be 

ordered as quickly as possible after receiving a customer PO. An option could therefore be 

standardize work methods that make sure that the customer PO is prioritized to be transferred 

to SAC as quickly as possible.  

9.1.2 Planned delivery time 
The Planned delivery time is believed to contain unnecessary times due to uncertainties in what 

it should contain and since it is a crucial part of the lead time for parts is it important to clarify 

it. The principles showed that these unnecessary times could be eliminated to reduce lead time 

and also that an update of the time from suppliers could shorten the lead time.  By making a 

standard of what the Planned delivery time should contain is it believed that it could reduce 

unnecessary margins and safety time embedded in the Planned delivery time.  
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This could clarify that these margins and safety time are not needed. Therefore is a suggestion 

to implement a standardization of the Planned delivery time.  

A standardization of the Planned delivery time is suggested to only contain the time spent by 

suppliers and not include the transportation time. By only having the suppliers’ times in the 

Planned delivery time and having a different column/tab for transportation time is it believed 

that these times could be more accurate since it is believed to be easier to handle separate 

times. The uncertainties could then be eliminated when no extra safety time is added and these 

separate times should be more regularly updated. This column/tab for transportation should 

state what shipping conditions that exist for each and every supplier. The standardization 

should also state that the time for a Purchaser to complete the purchase it not included in the 

Planned delivery time. Today when Purchasers complete a purchase in less than five days, it 

gives the supplier more time to complete the order to the requested date. If the time for a 

supplier to produce or procure a material is clear should a purchase be ordered based on the 

Planned delivery time instead of the date given by the system. This would keep the extra margin 

time within the company because the departments in the Parts flow from goods receiving and 

forward would get more time to its disposal instead of suppliers getting more time. 

Even if it is not possible to add a separate column/tab for the transportation in SAP is it believed 

to be important to standardize the use of Planned delivery and clarify how the transportation 

time should be added within it. The standardization of Planned delivery time should be 

documented in a way so that personnel involved can easily access the information. Another step 

in to get an accurate Planned delivery time could be to have higher requirements for the 

suppliers. The time from suppliers should be in the exact number of days needed and not in full 

weeks as in the current situation with a lot of material. The Planned delivery time used in a 

more effective way and in a standardized way is believed to reduce lead time for a lot of 

material. 

9.1.3 Purchasing time 
The principles showed a potential to eliminate some of the Purchasing time to reduce the total 

lead time. This since Purchasers do not know that their time available for a purchase is five days 

and that a purchase often is made in the same day or by latest the day after from when a 

requisition is released. The Purchasing time could be changed to two days in SAP. A suggestion 

is however to change the default Purchasing time in SAP from five work days to three work days 

and evaluate after a month. The evaluation should include differences in on time deliveries into 

SIT to see if the changed Purchasing time affects the delivery time or not. If it does not, a 

Purchasing time of two work days could be tested. 

Another suggestion which could speed up the purchasing process is that standard and recurrent 

purchases only need to be released by one other Purchaser. This could be done by classifying 

purchases where standard purchases below a certain value could be released by only one 

Purchaser which would shorten the purchasing process. After the order is sent to a supplier is 

another suggestion that the confirmation back to SIT should be sent in less than ten days. A 

quicker response when the requested day is changed is important so the confirmation should be 

received faster than ten days. A suggestion is to require a confirmation in five days or less from 

suppliers to be able to act quicker if the demand cannot be fulfilled. 
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9.1.4 Goods receiving process time 
The principles showed a potential in eliminating extra time in the Goods receiving process time 

since it was discovered that time for different parts varies. It is believed that these different 

Goods receiving process times could be the same since it is no difference in how materials are 

handled. In most cases are material placed in storage and registered in SAP within two days and 

this concerns all material that is not tested or treated in any specific way. There is no reason 

that material should have different Goods receiving process time in SAP when treated the same 

in reality. A suggestion is therefore to change the Goods receiving process time for all purchased 

material except the ones which are tested or treated specially. A new default Goods receiving 

process time could be set to three work days and then evaluate after a month if it affects the 

delivery date to customer and the internal times for the department. If not, a test with two work 

days could be done. A standardization of the Goods receiving process time should either way be 

implemented since material is treated the same in the Goods receiving department. This 

changed time would reduce the total lead time for a lot of material. 

This suggestion is believed to be technical simple to implement but will probably be time 

consuming since each material might need to be changed individually. If it is changed, it will 

probably reduce purchased materials lead time with two to three days depending on the 

original time. 

For material produced by SIT the mapping showed that a majority of parts have a Goods 

receiving process time of five work days. It is uncertain what this time contains of regarding 

these more complex parts than purchased parts. A suggestion is to investigate if in-house 

produced parts have any controls or test included in the Goods receiving process time. If not, it 

is possible to reduce this time and otherwise, a separate column/tab could be added in SAP 

showing the control time or other times separate to the Goods receiving process time. The 

combustor chamber has for example a transportation time included in the five work days Goods 

receiving process time, so a clarification of what is included could help the understanding.  

9.1.5 Low and high margin 
Low margin is an extra time added to protect the projects against delays in the OTD 

measurements due to insecurity in newly added routes. But during the two year period as the 

margin has existed, the purpose of its existence has been altered to be an administrative safety 

time. The principles showed that an elimination of the low margin would reduce lead time and 

that its use is considered to be sub optimization. A suggestion is therefore to remove the low 

margin as default when creating order for Parts. This would reduce the lead time to customers 

with two weeks. A test period or a test for a certain order could show if the removed low margin 

affects the on time delivery to customers or not. The low and high margin should still be an 

option when creating an order but it should only be used when needed and not set as default. A 

strive should be to reduce lead time to customers and therefore is the suggestion to remove low 

margin as default. Before removing it, an investigation should take place regarding what this 

margin time includes and why it still exists. 

9.1.6 All suggestions summarized and illustrated in weighting diagram 
A. Time for administration in the RE-SAA-SAC section 

 Investigate what steps that are needed and necessary or if steps can be performed 

faster. Eliminate unnecessary steps and speed up the whole process. 



9.1 Suggestions with large possible impact on lead time 

132 
 

 Create a common understanding that this time is a part of the total lead time and that 

the order for parts should be prioritized so it is created by SAC as quickly as possible. 

B. Planned delivery time 

 Standardize so all Purchasers use the Planned delivery time in the same way. 

 The standardization should include a separation of the times needed for a supplier and 

the time needed for transportation. This could be done in two ways: 

o By a separation in SAP where a column/tab for transportation time is added 

where also the shipping condition is included.  

o By a standardized document with easy access for all Purchasers that clearly 

states how these times should be used and added together for the total Planned 

delivery time. 

 The Planned delivery time should only include the time needed for a supplier and the 

transportation time and this should be known for all Purchasers. 

o It should not include any Purchasing time. 

o It should not include any other added time to secure that parts are delivered at 

the right date.  

 Purchasing should be done by using the number of days stated in the Planned delivery 

time instead of the requested date by SAP. This means that regardless the day that the 

Purchaser completes the purchase should the number of days for a supplier to complete 

the order be the same. If a Purchaser works fast and completes a purchase in the first 

day after the requisition is released should this extra time be kept in the company and 

given to the departments from when goods arrive and forward.  

 Time needed for suppliers should be updated because this could eliminate a lot of time 

since examples showed that material sometimes not have been updated in five years. 

This update should also include that suppliers specify the time needed in exact number 

of days and not in full weeks. 

C. Purchasing time  

 Change the default Purchasing time from five work days to three work days in SAP and 

evaluate it.  

 Standard purchases below a certain amount should only be released by one other 

Purchaser. 

 The time to confirm an order from suppliers should be reduced from ten days to five 

days or less. 

D. Goods receiving process time 

 Implement a standard Goods receiving process time for all purchased material that are 

not quality tested or treated specially. This time should be changed for all material to 

three work days in SAP and then evaluated.  

o If not implemented, an investigation should take place regarding why there are 

different Goods receiving process times for different material. 

 An investigation should be done in what the Goods receiving process time includes 

regarding in-house produced Parts.  

o If it does not include any tests or controls, the same time as for purchased 

material should be set in SAP.  

o Otherwise a separate column/tab could be added in SAP showing the different 

times.  
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E. Low and high margin  

 Investigate what the low margin consists of and why it still exists. Is it necessary? 

 Remove the low margin as default when creating order for Parts. Only use the low and 

high margin when needed for uncertainties in transports.  

All suggestions are visualized below in Figure 41 where the placement is a relative order based 

on how easy a suggestion is believed to be implemented, how large impact it has on the total 

lead time and also how important it is considered to be to the company. How this order has 

been determined, the motivations and the weighting can be found in Appendix 7 – Weighting of 

suggestions. The weighting has been done based on the writers of the reports perception of the 

different problems. In Figure 41 below is the largest circle considered to have the largest impact 

on lead time and the other two categories follow the axis. 

 

Figure 41: Suggestions based on how easy it is to implement, the importance of it and also the impact on lead 
time. 

9.2 Suggestions with smaller possible impact on lead time 
The suggestions below are considered to have a smaller possible impact than those states above 

but however are some suggestions considered to be important for the company and a step 

closer to get a more efficient organization. The suggestions are based on the analysis with 

classification and principles where the goal is to enable a reduction in lead time for the Parts 

flow.  

9.2.1 ”Right from me” 
During the mapping and analysis phase it has been discovered that several departments’ 

personnel spends time on correcting other people’s errors. This leads to personnel over loaded 

with work and own work tasks are sometimes be given less time. Therefore is a suggestion that 

the personnel should be more reluctant to correct other people’s mistakes and return the errors 

and feedback to its origin for correction. If this is done in a greater extent it is believed to lead to 

that fewer errors are made and a bigger focus can be placed on to perform the intended work 

tasks instead of correction. 
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The return of errors is especially important that the Purchasers at the Service section perform 

since today personnel perform tasks that are not their responsibility. These tasks include 

replacing outdated components which demands a technical scope that should be done by 

application. Another task is to track down components that are a part of a function purchase 

done by the New-unit. These components should be documented by the New-unit at the 

purchase of the function to simplify for further purchases connected to it. Other areas where 

“right from me” should be used more accurately are information to Supply managers and 

information on the packing list for the Dispatch department personnel. 

This suggestion is believed to be important to implement and the implementation is regarded as 

semi-hard, since it is a mindset of the personnel that need to be changed and not a costly 

implementation. It is believed to be important that personnel accept the way of working and 

regards the return of errors as help to improve not to be a know-it-all.   

9.2.2 Dangerous goods 
Dangerous goods have been identified as a problem area that involves several departments. 

Errors with dangerous goods could give big consequential effects when being mixed with other 

goods and a reason why an order could get stuck in customs. To avoid these cases and 

unnecessary double work is it recommended that dangerous goods continue to be created on 

separated deliveries and shipments actions. A suggestion to simplify this is believed to help 

avoid the customs problems and other problems in the Parts flow. To reduce the possibility for 

double work and overprocessing is it believed that to separate dangerous goods from the rest of 

the order in the system it could reduce the problem concerning dangerous goods and the 

irritation and energy it consumes from the personnel. The suggestion is to highlight dangerous 

goods from other goods so that dangerous goods are clearly visible when creating deliveries. 

This could be done based on the country to deliver to where parts classified as dangerous are 

highlighted when creating a delivery. An inquiry should be performed to find a suitable way to 

separate dangerous goods from other goods. It is recommended to use the pre-study performed 

by Ronny Norberg concerning dangerous goods and to converse with Supply managers to find a 

suitable solution.  

It is believed to be important to solve the problems regarding dangerous goods since it affects 

the whole process from Supply managers to the customer and also affects the lead time. The 

implementations are considered to be semi-hard since existing functions in the system need 

changes. That could simplify the work task regarding dangerous goods but it needs to be 

applied which could take some time.   

9.2.3 Perception of time 
The total lead time for the Parts flow is overall hard to define since it is so complex and contains 

of so many different departments and activities. Even if the whole Parts flow has been mapped 

and all involved has described their work way is the connection between SAP and the reality 

hard to grasp. Different advanced key users are specialized in their own area but no one has the 

overall holistic view of how SAP calculates lead time. This might lead to that unnecessary times 

in the interfaces between departments exist. A suggestion is therefore to take a holistic 

approach and figure out how all times that build the total lead time are functioning in SAP. This 

approach should result in a standardized documentation for all personnel to have access to.  
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This should include how the total lead time for an order is built up and how much time every 

department has to its disposal. It should also include examples showing what one day actually 

means, if one day means that a task should be completed that day or by latest the day after. 

Another suggestion connected to the perception of time is to start to use all functions where 

different times can be logged in SAP. One example is that the Packing department personnel 

could start to use the button when the Packing is about to start. Another example is that people 

involved in the order process register the different task-dates when completed. By doing this is 

it possible to see the total lead time for an order and also possible to follow up and see where 

there is potential for lead time reduction in the future.  

The contract between Service and the Picking-, Packing- and Dispatch department is a good first 

step for everyone to see perception of time in the same way. Some content in the contract can 

however be discussed in how it should be measured. Prioritized order should be picked in the 

same day in 90 % of the cases when the delivery is registered before 11 AM but this cannot be 

measured with methods used today. The contract does not state anything about orders 

consisting of kits when those are known to be more time consuming than others, just as the 

mapping showed. The perception of time should be consistent through the whole Parts flow 

which it is not considered to be in the current state. A suggestions is therefore to only have a 

contract that include times that can be measured in a correctly way and to be consistent in the 

whole flow how a day is defined. This should also correlate to how SAP calculates one day to 

avoid confusions. The perception of time should include that regardless where in the Parts flow 

a day is added is as important as the other. Efficiency and measurements have been executed for 

the Picking-, Packing- and Dispatch department while some other departments have not been 

given any attention regarding lead time. The suggestion about perception of time includes to be 

consistent and to treat the whole flow the same regarding efficiency. 

These suggestions about perception of time are considered to be important for the company 

since all departments in the Parts flow should have the same view and understanding about 

time. The implementation can however be semi-hard especially to get the holistic view in SAP 

which is considered to be time consuming and a big task.   

9.2.4 Information sharing regarding delivery conditions 
A suggestion to avoid unnecessary waiting time of delivery of packaging is to continue with 

meetings concerning to prepare the Packing department for big deliveries. If the Packing 

department personnel would be notified when an incident occurs could it ease the workload for 

personnel, since the Packing department could prepare for the shipment. The preparation is 

believed to help the packing process to work more smoothly and lead to that the order will 

contain less waiting time. To avoid double work concerning repackaging deliveries due to 

change delivery conditions is a suggestion to make sure that the right delivery conditions are 

entered for all types of deliveries before a delivery is created. To avoid repacking due to unclear 

delivery condition is it recommended to always enter information regarding if the order will be 

transported by air or ship.  

To minimize the risk of errors is it recommended to always state the delivery condition in the 

shipment. The Packing department could act as a safety net if the information is missed to be 

entered by checking with the Supply manager responsible regarding the delivery condition to 

avoid repacking. This, however, requires that the Packing department personnel always checks 

the packing information before starting to pack if it should lead to improvements.  
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This suggestion is believed to be simple to implement and have a great impact on enable 

reduction of the lead time. The reason of why it is regarded as simple is because the concept of 

the tasks already exists and it only needs to be added to the daily work. 

9.2.5 Order control  
A problem area that has been identified is the order control performed by Purchasers. The 

problem is concerning that it is a complex task and to simplify the task of order control is it 

recommended simplifying the information collection regarding the order control. This by 

making a system change that could give a better holistic perspective, similar to the one a Supply 

manager uses. The change is believed to give Purchasers a greater control over their purchases 

and to quicker be able to locate discrepancies. It is also recommended to conduct a work shop 

between Purchasers at both the New-unit section and at the Service section to share 

experiences, ideas and to learn from each other. Variation has been discovered in execution and 

knowledge in the performance of order control, why a work shop could be favorably. 

The change is believed to be important since it is crucial to have a good knowledge over ones 

purchases when the lead time is critical. The implementation of the change is considered partly 

hard and partly easy. To conduct a work shop does need some planning but is regarded as easy 

but to conduct the changes in the system is believed to be complex and an investigation needs to 

be done to see if it is possible to execute. 

9.2.6 Non-available material 
There is a possibility to create deliveries with non-available materials but the as the analysis 

showed could this problem be solved by blocking this bug in the system. To eliminate the 

possibility to find material that is not available is a system change believed to be necessary 

where that material is blocked. This would simplify the daily work and avoid unnecessary work 

steps. The suggestion is not believed to have a substantially effect on the lead time but it is 

believed to remove overprocessing of an order for both Supply managers and for the Picking 

department personnel, which could lead to a more effective process. The suggestion is believed 

to be hard to implement since it concerns correcting a system error that is not supposed to be 

there and could therefore be hard to find.  

9.2.7 Higher demands on suppliers 
Different problems that occur in the Goods receiving department are because of errors made by 

suppliers. This includes that goods must be repacked due to low quality EUR-pallets or other 

dimensions on the pallets. It also includes lack of documents needed to register the goods. A 

suggestion to eliminate these time consuming activities is to require a higher demand on 

suppliers including that goods must be delivered on high quality EUR-pallets and how the 

documentation should be provided. Siemens is considered to have the position where the 

company can demand high standards on the suppliers and if these are not followed some kind of 

punishment could be handed out to the supplier in question. These demands are suggested to be 

developed by the Purchasing- and the Goods receiving department together because those are 

directly affected by it. This new demands should also include the new suggested confirmation 

time (from Purchasing time). The suggestion is considered to be easy to implement and also 

rather important to the company since double work is avoided as well as non-value-adding 

activities are avoided. 
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9.2.8 Waiting time in production  
Regarding produced material has waiting times and float time been identified in the Total 

replenishment time. The analysis showed that this time could sometimes be a bottleneck and a 

limiting factor for the total lead time. To remove unnecessary extra time added in the 

production is therefore important. To continuously work and strive to reduce and eliminate 

extra time in the production is recommended and a suggestion is to continue to conduct 

projects concerning lead time reductions in the production chain. This should be applied for all 

produced material with a long Total replenishment lead time. The float time for the combustor 

chamber before and after production could for example be investigated if needed.  

SIT work with improvements for production and the suggestion is to start investigating the time 

for inter operations where non-value-adding time is added to the total lead time for material. 

Regardless how developed the production process is for a material would an improvement 

project probably be complex and big. 

9.2.9 Excessive demand of information, trusting the system  
A behavior that is repeated throughout the Parts flow is that there is a distrust of the 

information given by the system and that personnel would rather send e-mail or call to locate 

the information than to use the system. This behavior is recommended to be changed since it is 

believed that the constant interruptions in the work process created by the phone calls and the 

e-mails affects the lead time in a negative way. By starting to use the system and updating the 

information so it can be trustworthy is it believed that the system could be used to extract 

information that today is received by e-mails and by phone calls. An example of this is if the 

Packing department starts to use the notification that indicates that the packing process has 

started. This could lead to that a Supply manager would not need to call to check if the goods are 

about to be packed. This implementation is considered to be simple. 

But to get people to stop making unnecessary calls is believed to be harder since it is a well-

established procedure. The implementation difficulties are believed to more be a question of 

time and not complexity. The suggestion is not regarded to directly result in reduction in lead 

time but it could give the Picking-, Packing- and Dispatch department personnel more time to 

spend on value-adding activities which in the end could lead to a shorter lead time for material 

through these departments. 

9.2.10 The packaging of combustor chamber 
Discrepancies in the shipments of the combustor chambers have been identified and analyzed 

as an area for improvements. An investigation could be conducted to eliminate the variations 

and possible double work that is connected to the combustor chamber concerning how the 

combustor chambers should be packed. Depending on the result of the investigation could 

either the combustor chamber stop being braced and tightened, to eliminate unnecessary work. 

Or else could the activity of bracing and tightening the combustor chamber be relocated to 

Trollhättan to eliminate double work concerning; open, closing and repacking the box at SIT. 

During this investigation should a standardization of how goods should be packed in both 

Finspång and Trollhättan be done to avoid discrepancies and it could also give a more unified 

image to customers.  
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This suggestion is not believed to have a large impact on reduction of lead time but more 

unnecessary work task could be identified and eliminated with this investigation. That could in 

the end lead to that more focus is given to value-adding activities and it could then lead to a 

possibility to reduce lead time. The implementation is considered as simple since only two 

departments (The Packing department in Finspång and in Trollhättan) would be involved. If the 

activity of bracing and tightening would be relocated to Trollhättan, the knowledge of it is 

considered as simple to pass on.  

9.2.11 Verification of customer addresses 
A suggestion regarding parallelization is the verification to the customer concerning addresses 

could be performed before a delivery is created. This to eliminate double work at the Dispatch 

department and unnecessary waiting time concerning the time that passes before the customer 

has replied on the verification. This suggestion is believed to be easy to implement since the 

performance of the task would be the same only performed earlier. But it is considered not to 

have a direct significant impact on the lead time. 

9.2.12 Notifications in the system 
It has been noted from the analysis that to detect new information sent between departments 

are regularly checks needed to control if work has been sent forward from a previous process 

step. The controls are believed to possibly be reduced by creating notifications in the system 

that notify the concerned personnel regarding when new work tasks are available. A suggestion 

is therefore to implement notification in the Parts flow where actions must be taken for the 

order to move forward. For example should SAC get a notification when an order for parts is 

ready to be created; all to speed up the activities connected to the critical chain. The same 

applies for when the requested date is changed for a purchase which would result in a 

notification to the Purchaser responsible.  

This change is believed to simplify the daily work for personnel and to eliminate that important 

information is missed but the impact on the lead time is not considered to be significant. The 

implementation of the suggestion is believed to be a complex change it should probably need 

changes in multiple places in the system. Today this is handled by sending e-mails to ensure a 

faster notice, which has been considered as enough.   

9.2.13 Delivery and shipment improvements in the system 
To simplify the problem area regarding deliveries and shipments is it believed a greater 

connection between the two actions could simplify activities in the Parts flow. A suggestion is 

that information could be copied automatically between the transactions which would reduce 

the risk to miss entering information. Another suggestion is to change the structure how the 

delivery and shipment are created which could gain a greater control and make it easier to 

locate information. By changing the structure so that the shipment and the delivery are created 

and connected to the customer order, it would be possible to see which shipments that are 

connected to which deliveries and information concerning the order could easy be found. For an 

example how this could look like, see Figure 42. 
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Figure 42: Illustration of the possible layout for the new function linking all deliveries and shipments to one customer 
order. 

This suggestion is believed to not have a large impact on the lead time since even if today’s work 

ways are regarded as overprocessing is it not time consuming. The implementation is also 

believed to be both complex and expensive since it requires a big change in the system. 

9.2.14 Excessive transportation of documents 
To eliminate the physical transportation of shipment document is a suggestion that the process 

could be done electronically by using a similar solution as for the queue where the Supply 

managers, the Purchasers or the Picking department receive their orders. This would make 

activities in the critical chain more effective and speed up the process. It is not believed to not 

have a substantially effect on the lead time but it is believed to minimize the risk of document 

being misplaced or lost. The suggestion is believed to be semi-hard to implement depending if 

functions are available in the system or not. 

9.2.15 Illustration of suggestions impact on lead time, possibility to implement 
and importance to the company 
All suggestions with a possible smaller impact on lead time are visualized below in Figure 43 

where the placement is based on a ranking from 1-3 in how easy a suggestion is believed to be 

implemented, how large impact it has on the total lead time and also how important it is 

considered to be to the company. How this order has been determined, motivations and the 

weighting can be found in Appendix 7 – Weighting of suggestions. The weighting has been done 

based on the writers of the reports perception of the different problems. In Figure 43 below are 

the largest circles considered to have the largest impact on lead time and the other two 

categories follow the axis.  

A. “Right from me”. 

B. Dangerous goods. 

C. Perception of time. 

D. Information sharing regarding delivery conditions. 

E. Order control. 

F. Non-available material. 

G. Higher demands on suppliers. 

H. Waiting time in production. 

I. Excessive demand of information, trusting the system.  

J. The packaging of combustor chamber. 

K. Verification of customer addresses. 

L. Notifications in the system. 

M. Delivery and shipment improvements in the system. 

Order number: 5055XD 
 
Shipments                  Deliveries 
-S1              - D1.1 
                                        - D1.2  
 
-S2                                  - D2.1 
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N. Excessive transportation of documents.  

 

Figure 43: Suggestions based on how easy it is to implement, the importance of it and also the impact on lead time. 

9.3 Implementation order and suggestion discussion 
SIT-Service is recommended to implement the different suggestions in an order based on how 

large the possible impact is believed to be, how hard it is to implement and also how important 

it is considered to be for the company. Since the suggestions are divided into largest impact on 

the total lead time and smaller impact is the obvious order to start with the five large areas 

regarding the largest impact. 

9.3.1 Implementation order for suggestions with large possible impact on lead 
time 
The illustration above showed that the most important area to adjust and change is the Planned 

delivery time where a lot of time is believed to be reduced or eliminated if suggestions are 

implemented. The same then applies in a descending order where all suggestions are believed 

to contribute to a possible lead time reduction but to varying degrees. 

1. Planned delivery time. 

2. Good receiving process time. 

3. Low and high margin. 

4. Time for administration in the RE-SAA-SAC section. 

5. Purchasing time. 
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9.3.2 Implementation order for suggestions with smaller possible impact on 
lead time 
The illustration showed how the 14 different areas of suggestions were weighted and compared 

to each other which result in what order the suggestions are recommended to be implemented 

in.  

1. Information sharing regarding delivery conditions. 

2. Dangerous goods. 

3. Perception of time. 

4. ”Right from me”. 

5. Higher demands on suppliers. 

6. The packaging of combustor chamber. 

7. Waiting time in production.  

8. Excessive transportation of documents. 

9. Excessive demand of information, trusting the system. 

10. Verification of customer addresses. 

11. Non-available material. 

12. Order control. 

13. Notifications in the system. 

14. Delivery and shipment improvements in the system. 

9.3.3 Suggestion discussion 
The different suggestions are all believed to in one way or the other contribute to that SIT can 

enable a lead time reduction in the Parts flow which therefore fulfills the purpose of the study. 

Some suggestions are more concrete than others which depend on how deep and detailed the 

mapping of the area in question has been. Some areas were predetermined to be included in the 

study and those were often mapped in detail in the mapping compared to some other areas that 

were discovered to be included in the study later on. 

The recommended order in what suggestions that should be implemented first is only a 

recommendation. The order can of course be changed if SIT-Service believes that another order 

is preferred or that the order is unreasonable. All suggestions can also be implemented at the 

same time if resources and time is dedicated to it. Some of the suggestions are however believed 

to be time consuming and require that several departments and people are involved. Other 

times in the Parts flow apart from the suggestions are also believed to be possible subject to 

reduction but those times are harder to investigate unless the other suggestions are dealt with 

first.  

Costs connected to suggestions are believed to be dominated by personnel costs when time 

must be spent on investigating and evaluating different suggestions. Some suggestions means 

that changes in SAP are required and this might lead to some costs if implemented. Overall are 

the suggestions not considered to be to a high costs compared to the benefits of implementing 

them.   

Consequences of the suggestions are that more departments and also the New-unit sections 

would get affected. Changes in SAP for example might lead to that it must be shut down for the 

whole company if implementing and collaborations between departments that usually do not 

cooperate might be necessary. Hopefully can SIT-Service see the potential in the suggestions 

and overlook the extra work needed so that the total lead time to customers could be reduced.   
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9.4 Generalization and academic contribution 
Companies like SIT that experience that their lead time is too long and that a factor might be 

unnecessary safety time and margins can learn something from this study. Both in the way this 

problem can be approached and also in how to use specific tools to deal with lead times. All 

companies that have a lead time based on how their ERP-system calculates it can get some 

inputs in why it should be investigated further; if it is correct and how to investigate it.  

Another generalization that can be made is that there are times and wastes in the information 

flow and the administrative activities that can be eliminated. How information runs through a 

flow to trigger movement on material can be investigated in most companies that handle 

material. An investigation like that is believed to in most companies contribute to findings of 

waste or unnecessary work ways. 

This study can be seen as a guideline to other projects like this, for example other master theses, 

in how to work in a structured way. It can also help other projects that are perceived as big and 

complex in how to use an initial study to narrow it down to a reasonable degree. All theories 

used and compiled can be used in other studies regarding lead time and mapping of activities 

and processes.  
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10 Discussion 
The following chapter intends to discuss factors that might affect SIT or areas in the study that 

have not been clear. Time overall in the study and the perception of it is discussed as well as other 

areas that can be studied in the future. The discussion chapter also intends to discuss the access 

between quantitative and qualitative data and how delimitations and directives have affected the 

final results.  

10.1 Time 
Even after a detailed mapping are several times in the flow uncertain both in the system and the 

perception of how much time that is consumed in different activities. One problem is that even if 

this study intended to investigate a standard case was it hard to overlook other factors affecting 

the standard cases. In some cases were a standard for the Parts flow such a small part of the 

total which made it less standard. Some activities that are a part of the Parts flow and 

considered as important might be a fraction of time as the one responsible spends on it 

compared to the total time spent on other activities. Also, some of the times in the Parts flow 

were hard to determine because the uncertainties when times must be estimated by personnel 

and no quantitative data can confirm or deny it.  

A time that has been unclear and that has gotten a lot of focus throughout the whole study is the 

time for the Picking-, Packing- and Dispatch department. Even with several meetings with 

advanced key users in SAP is the time in the interface between when goods have been received 

and registered in SAP to when the picking starts unclear. This confirms how complex the whole 

flow is and that it is hard to get the big picture when mapping the flow with correct times in it.  

10.2 Costs for parts in stock? 
In the Parts flow can both purchased and produced parts be the limiting factor but what would 

the costs be to have a safety stock for the most critical parts and therefore reduce the total lead 

time? The complexity in this subject is that for a B1-inspection should the first contact with the 

customer be about two years before the actual inspection and the final order should be placed 

about a year before but this is seldom the case. When a customer places the order with a short 

notice could it mean problems for SIT but the company is flexible and often good at still fulfill 

the requested date to customers. This can partly be explained that parts are produced on 

prognosis and that times can be forced in the system which on the other hand confirms that 

some margin and safety times can be eliminated when needed. The fact that some parts are 

procured based on prognosis makes it hard to know what is the limiting factor regarding lead 

time to customers.  

The balance between the costs of having more material in stock against the possibility for 

shorter lead times to customers is interesting to discuss. It is not realistic to have all parts in 

stock for SIT but there might be a possibility to have parts with a long lead time but not that 

high cost in stock to secure a delivery to customers when needed. This option is not considered 

in this study since internal lead times and activities have been in focus but nevertheless can it 

reduce the total lead time. The question is at what cost a short lead time is considered to be 

reasonable regarding to keep material in stock in the company warehouse. The value for short 

lead time can only customers answer for.  
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10.3 Perceptions and experiences 
Some areas in the study were believed to be more problematic before investigated based on 

perception and experiences by the personnel.  One example is the extent of dangerous goods 

being mixed with other goods where the perception from personnel at the Picking-, Packing- 

and Dispatch department was that this was a weekly problem. The quantitative data from 

KRIMA regarding this mix showed instead that only three incidents had been reported over the 

last six months. This example stresses the importance to compare quantitative data with 

qualitative data when possible to confirm or deny different opinions. Based on this is it possible 

that some other areas where only qualitative data have been collected might be a bit misleading 

or inaccurate.  

10.4 Delimitations and directives 
The delimitations made together with the directives from the company decided in what 

direction the study headed.  If no directions were set from the start could the area studied be 

totally different and even with the directives could the studied area been transports or the 

production for example. The first delimitations set the study to investigate the whole flow for an 

Overhaul which had included tools and instrument as well as field service planning. The initial 

thought was to investigate this whole flow but it was considered not to be possible due to 

complexity and due to the time limit of this study. Even with a longer time span is it not sure 

that the whole flow would be possible to map in a satisfying way why a mapping divided into 

smaller segments are considered to be a good way to in the end get the holistic view of it.  

The delimitation to investigate a SGT-800 and the TSO used set the study in the direction to 

investigate a part that is produced in Trollhättan. If other produced parts would have been 

investigated is it possible that other problem areas had been discovered or new approaches had 

developed because of it. Either way is the production not considered to be a big part of this 

report why that delimitation not has a large impact on the final suggestions.    

10.5 Further studies 
There are several areas that can be subject to further studies after this report. The same 

approach used in this report could be applied to other service lines processes such as LTP, Mods 

and Up’s and Major repair where lead time could be reduced. This can also be applied to the 

processes regarding tools and instrument as well as the planning of field service. It is likely that 

these areas also consist of safety times, different margins and wastes that could be eliminated in 

order to get a more efficient organization and to offer a shorter lead time to customers. 

Another area that could be studied is what parts that are the limiting factors in different 

situations and how the prognosis affects this. Is it possible that in the majority of all inspections 

is it one part that is the limiting factor regarding lead time or is it always different? A study 

could investigate what parts that are limiting and also investigate how SIT could deal with it 

regarding safety stock, faster production, more suppliers or another approach with the 

prognosis. The prognosis approach could include an investigation in how often the prognosis is 

correct and how often a shortage arises due to an incorrect prognosis.  
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An area regarding lead time and the last mile to customers is the transportation where time 

possibly could be reduced if investigated. This area for further studies could include a holistic 

approach for transport with shipping conditions, what transportations companies used, if the 

times for routes are accurate and correct and also if there are safety times or margins built in to 

transportation time.  
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Hellström, Alexander. Operative supervisor at SIT-Service. 

Hellqvist, Björn. Head of Sales Managers. 

Hermansson, Henning. Sales department SAA 

Hertz, Oskar. Goods receiving MLC-2. 

Holmberg, Robin. Purchaser. 

Ilar, Patric. Packing. 

Isaksson, Erik. Purchaser. 

Jerenius, Anders. Key-user SAP. 

Johansson, Marie. Sales engineer SAC. 

Johansson, Therese. Advanced key-user SAP. 

Langeland, Gunn-Berit. RE Oslo. 

Lennartsson, Nicklas. Advanced key-user SAP. 

Maltenäs, Tobias. Goods receiving MLC-2. 

Martinsson, Sara. Purchaser. 

Norberg, Ronny. Business Excellence. 

Ripskog, Martin. Supply manager SLP. 

Stenhammar, Stefan. Advanced key-user SAP. 

Söderberg, Christer. Advanced key-user SAP. 

Söderberg, Veronica. Strategic developer (Warehouse, Pick, Pack and Dispatch). 

Thinter, Henrik. Planner Production at SIT- Trollhättan. 

Thorsell, Susanne. Supply manager SLP. 

Wall, Victor. Supply manager SLP. 

Wallin, Christina. Key-user SAP. 

Westling. Anders. Field Service planner. 

Nilsson, Annette. Application Engineer delivery side. 
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Östberg, Emma. Head of SLL. 

Nikfarjam, Omid. Application Engineer sales side. 

Conradson, Erica. Application Engineer. 
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Appendix 1 – First meetings and reconciliations. 

Meetings to understand the problem and develop a purpose of the study 

What  Attendants Date and time Purpose and contents 

Meeting, 
processes 

Niklas  
Filippa 
Annica 

 

2015-01-16 
90 min 
60 min 

To get a clearer picture of the purpose of our 
project. To better understand the different kind of 
alternatives there are and what separates them  

DPV-course  

Filippa 
Niklas 

 
Marc s (SQ) 

Ronny N (SQ) 
Eric P (SQ) 

2015-01-19 
180 min  

A course about the new standardized processes 
step in a mod’s and up’s however the processes 
with the letters MTG are for all of the service lines 
at Finspång.  

Reconciliation 1 

Niklas  
Filippa 

Alexander 
Annica 

 

2015-01-20 
40 min 

 

Annica and Alexander helped with how to 
continue with the focus of the study and helped to 
further understand the bigger picture. 
Recommended to speak to:  
  
Magnus Björkholm – Project Manager 
Björn Hellqvist – Sales Manager 
Ronny Nordberg – Business Excellence 
Marc Samuelsson - Business Excellence 
 
The reason to talk to these people was that they 
have a good knowledge of different steps in the 
process and Ronny and Marc have experience in 
doing similar project regarding lead time 
reduction and they have been in charge of 
mapping the entire flow.  

Interface meeting 
SL-MPPL 

Niklas 
Filippa 
Annica 
Lotta 

Helene 
Henrik 

2015-01-22 
60 min 

A meeting between parts-department and the 
workshop (material planer). The reason for these 
weekly meeting is to keep a dialog between the 
different departments and to better keep notice 
on what is in the production pipe. So if delays 
emerge or changes needs to be done it can be 
handled. The meetings are also there for a better 
understanding for each other’s work processes.  

SLM meeting 

Niklas 
Filippa 
SLM-

department 

2015-01-23 
30 min 

Attended the department meeting with the 
purpose to better understand the complexity of 
the everyday work at SLM. 

SAP meeting 

Niklas 
Filippa 
Annica 

 

2015-01-23 
60 min 

Annica showed were to find information 
regarding different kind of orders and parts in 
SAP. 

SQ meeting 

Niklas  
Filippa 
Ronny 

 

2015-01-27 
90 min 

Ronny explained what has happened during the 
last three years. How they have done an OTD 
project and a project regarding stabilizing the 
processes. 

Reconciliation 2 

Niklas 
Filippa 
Annica 

 

2015-01-28 
60 min 

A meeting regarding which departments and 
people to talk to. This to further get information 
about the problem and processes. 

Reconciliation 3 
Niklas 
Filippa 

2015-02-03 
60 min 

Discussed at which stage the study was and also 
questions to Emma about previous experience of 
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Annica 
Alexander 

Emma 
 

value stream mapping.  

 

Appendix 2 – Interviews with process owners in 
part one of the study. 

Interviews with different process owners to get a deeper understanding 

What  Attendants Date and time Purpose and contents 

Project manager  
Magnus 
Niklas 
Filippa 

2015-01-23 
30 min 

The interview was prepared by studying the 
process map regarding project managers’ 
processes. The questions were regarding the 
process mapping and were of a clarification 
approach. 

Sales manager 
Niklas 
Filippa 
Björn 

2015-01-27 
60 min 

Björn explained the sell process from his point of 
view and different ways of selling service. 

Application sales 

Niklas 
Filippa 
Omid 

 

2015-02-04 
60 min 

Omid explained what a sell application does. The 
semi-structured interview lead to an 
understanding in where sales application 
becomes involved and what a technical scope 
consists of.  

Supply manager 

Niklas 
Filippa 
Martin 

Susanna 

2015-02-05 
75 min 

Martin explained what a Supply manager 
(delivery coordinator) does and when they are 
involved in the flow. He explained the tools they 
are working with and all the different projects 
going on parallel.  

Application 
delivery 

Niklas 
Filippa 
Annette 

 

2015-02-06 
60 min 

Annette explained what a delivery applications 
main responsibilities are and what happens in 
between the step from sales application to 
delivery application. 

Sales engineer 

Niklas 
Filippa 
Marie 

 

2015-02-09 
45 min 

Marie explained the processes that Sales 
engineering is involved in and what they do.  

Field Service 

Niklas 
Filippa 
Anders 

 

2015-02-11 
60 min 

An interview regarding what field service 
planning does and if/how they affect lead time 
and the flow. Anders explained their processes in 
detail and showed their different tools to work 
with. 
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Appendix 3 – Interview template with process 
owners in part one of the study 

 What is XX department doing? 

o What processes are included? 

o Describe the processes involved? 

o When is your department involved in the flow? 

o What do you need to start your processes, what input? 

o What do you deliver to next in line, what output? 

 From your point of view what builds lead time? 

o Do you see any problems in you department or overall? 

o Anything special at SIT that should be investigated in this study? 

 What/which departments do you collaborate with? 

o Any problems or is the collaborations working fine? 

Appendix 4 – Interview questions in the empirical 
data collection 

Mapping phase - flow 
 What is your departments’ purpose? 

o What does it do?  

 What is your main task 

 What is the challenge in your work tasks? 

---------- 

 Please sketch your process 

  Please explain your process 

 What kinds of activities do you perform? 

 What kind of input do you get? 

 From where/who do you receive your input? 

o In which form (SAP, mail etc?) 

 When do you take over the activity? 

o What kind of information do you need to start? 

 Is this registered in a system? 

o What initiates the start of your activity? 
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 What kind of input do you want? 

 What change of the input do you do? 

o Why does it need to be done? 

o Does it need to be done? 

 What is your contribution to the process? 

 What kind of output do you generate? 

 Where is your output send? 

 How is your output send? 

o Is this registered in a system? 

 Is the activity after your activity depending on your output? 

 Could your output be improved by a different input, in that case: what kind of input? 

 Does your created output return as input later on in the process? 

o If yes, what has happed to it? 

---------- 

 Do you have any KPI, what do they measure? 

 Do you have any ongoing improvement projects on your department? 

 Do you trust the given information or do you need to verify it in another place? 

 Is there information that always needs to be corrected or verified? 

 Where is it most likely that a problem occurs in your process/activity? 

 Do you have any contact with the end customer 

o Do you have the end customer in mind, or is it too far away or not important for 

your task? 

Mapping phase – Time 
 How much time do you have, to convert the input to output? 

 (Double check with SAP) 

 How much time does it normally pass until you convert the input to output? 

 How much time does the converting take (of the task)?     

 How much time would you say that would be reasonable for converting input to output? 

 When are your input received? 

 When are your output send? 

 Which task is most time consuming? 

 What do you spend the majority of your time on?  

 Why are the lead times long do you think? 

o Why do you think that? 
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The parts 
 Difference between the order and the parts 

 Difference between the parts 

o Is the different for the category of parts or for this specific part 
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The interviewed personnel for the mapping phase 
 

Department 
Interviewed 

person 
Purpose 

Interview 
Follow up 

Form Date Duration 

Sales 
engineer 

(SAC) 

Marie 
Johansson 

Mapping 
activities and 

times 

Semi-
structured 

2015-03-
11 

90 min 

Mail 
questions 
back and 

forth 

Following 
the flow 

Supply 
managers 

(SLP) 

Martin 
Ripskog and 

Susanna 
Thorsell 

Mapping 
activities and 

times 

Semi-
structured 

2015-03-
12 

75 min 

Mail 
questions 
back and 

forth 

Viktor Wall 
and Stefan 
Davidsson 

Explain how 
SAP builds up 

lead time 

SAP -
explanation 

2015-03-
24 

30 min 
Following 
the flow 

Sales (SAA) 
Henning 

Hermansson 

Mapping 
activities and 

times 

Semi-
structured 

2015-03-
13 

50 min 
A second 

meeting and 
mail 

Explain 
processes 
from PO to 

SAC 

Follow up 
explanations 

2015-03-
24 

40 min 

Purchase 

Sara 
Martinsson 

Mapping 
activities and 

times 

Semi-
structured 

2015-03-
13 

70 min 

Mail 
questions 
back and 

forth 

Following 
the flow 

David 
Hellstedt 

Mapping 
activities and 

times 

Mail-
interview 

2015-03-
17 

- 

Mail 
questions 
back and 

forth 

Robin 
Holmberg 

Mapping 
activities and 

times 

Semi-
structured 

2015-03-
20 

60 min - 

Production Trollhättan 
Mapping 

activities and 
times 

Telephone-
interview 

Semi-
structured 

2015-03-
20 

40 min 

Mail 
questions 
back and 

forth 

Goods 
receiving 
step one 
(MLC-1) 

Tobias 
Maltenäs 
and Oskar 

Hertz 

Mapping 
activities and 

times 

Semi-
structured 

2015-03-
17 

30 min - 

Goods 
receiving 
step two 
(MLC-2) 

Tobias 
Eriksson 

Mapping 
activities and 

times 

Semi-
structured 

2015-03-
19 

50 min - 
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Picking 
Mattias 
Essen 

Mapping 
activities and 

times 

Semi-
structured 

2015-03-
18 

65 min 

Mail 
questions 
back and 

forth as well 
as short 

meetings 

Following 
the flow 

Pack 
Mikael 

Artursson 

Mapping 
activities and 

times 

Semi-
structured 

2015-03-
18 

65 min 

Mail 
questions 
back and 

forth as well 
as short 

meetings 

Dispatch Pia Hagstedt 
Mapping 

activities and 
times 

Semi-
structured 

2015-03-
18 

50 min 

Mail 
questions 
back and 

forth 

Following 
the flow 

Quality 
department 

Ronny 
Norberg 

Explain 
measurements 

Semi-
structured 

2015-03-
17 

90 min 
Mail 

questions 
back and 

forth 
Explain SAP 
lead times 

Explanations 
2015-03-

24 
20 min 

Pick, Pack 
and 

Dispatch – 
Business 

developer 

Veronica 
Söderberg 

Explain 
measurements 
for pick, pack 
and dispatch 

Semi-
structured 

2015-03-
23 

40 min 

Mail 
questions 
back and 

forth 

Region 
Entities 

Gunn-Berit 
Langeland 

(Oslo) 

Mapping 
activities and 

times 

Mail-
interview 

2015-03-
25 

- - 

Service 
Logistics 

Alexander 
Hellström 

Explain how 
the prognosis 

affect lead 
times 

Explanations 
2015-03-

25 
30 min  
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Appendix 5 – Properties of the parts  

Noble parts 

Name Combustor Heat shield From 

Material number 2424101-B 2423313-1 
 

Unit PC 
 

PC 
 

MD04: MRP-1 

ABC-indicator A 
 

A 
 

MD04: MRP-1 

Product hierarchy 4000800 SGT-800 4000800 SGT-800 
MD04: Basic 

data 1 

GenItemCatGroup Norm Standard item Norm Standard item 
MD04: Basic 

data 1 

Procurement type E 
In-house 

production 
F 

 
MD04: MRP-2 

Special 
procurement 

80 
Production in 
alt plant 2100 

- 
 

MD04: MRP-2 

Purchasing group 310 Queue - core 248 
Robin 

Holmberg, ICL 
MD04: MRP-1 

MRP-group 2002 
Stock part 

purch. Reqs. In 
opening per. 

2002 

Stock part 
purch. Reqs. 
In opening 

per. 

MD04: MRP-1 

GR processing 
time 

5 + 1 Work days 5 days Work days MD04: MRP-2 

Safety time ind - Work days 2 days Work days MD04: MRP-2 

Safety time /act 
con 

0 days Work days 20 days Work days MD04: MRP-2 

In-house 
production 

0 days Work days 0 days Work days MD04: MRP-2 

Planned delivery 
time 

- Calendar days 139 days Calendar days MD04: MRP-2 

Tot. Repl. Lead 
time 

193 days Work days - Work days MD04: MRP-3 

Scheduling 
margin key 

30   10   MD04: MRP-2 
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Consumables and dangerous goods 

Name Lock washer Pfinder 871 (Developer) From 

Material number T3904-178 A7840172-022 
 

Unit PC 
 

PC 
 

MD04: MRP-1 

ABC-indicator C 
 

C 
 

MD04: MRP-1 

Product hierarchy 9999999 
 

9999999 
 

MD04: Basic 
data 1 

Procurement type F 
External 

procurement 
F 

External 
procurement 

MD04: MRP-2 

Special 
procurement 

- 
 

- 
 

MD04: MRP-2 

Purchasing group 206 
Sara 

Martinsson 
337 

David 
Hellstedt 

MD04: MRP-1 

MRP-group 2002 
Stock part 

purch. Reqs. In 
opening per. 

2002 
Stock part 

purch. Reqs. In 
opening per. 

MD04: MRP-1 

GR processing 
time 

4 days Work days 3 days Work days MD04: MRP-2 

Safety time ind 2 days Work days - Work days MD04: MRP-2 

Safety time /act 
con 

5 days Work days 0 days Work days MD04: MRP-2 

In-house 
production 

0 days Work days 50 days Work days MD04: MRP-2 

Planned delivery 
time 

28 days Calendar days 28 days Calendar days MD04: MRP-2 

Tot. Repl. Lead 
time 

- Work days - Work days MD04: MRP-3 

Scheduling 
margin key 

10 
 

10 
 

MD04: MRP-2 
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Appendix 6 – Detailed mapping of the flow 

From customer to SAC 
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From purchasing order to parts delivered to SIT 
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From production order to parts delivered to SIT 
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From goods receiving to parts stored in warehouse 
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From Supply manager to created delivery and shipment 
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Pick, pack and dispatch; parts ready to be delivered 
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Appendix 7 – Weighting of suggestions 
The results concerning lead time were separated depending on if they were believed to have 

larger or smaller impact on the lead time. The suggestions that were believed to have a larger 

impact were all classed as a part of the critical chain. The implantation order was founded in 

three different categories: how difficult it is to implement, importance for the company and the 

impact on lead time. The weighting of the suggestions were founded in the writers of the 

reports’ perception of the correlations between the different suggestions. 

Suggestions with big possible impact on lead time 
The suggestions were weighted relative to each other in three different categories which then 

were multiplied to determine the final value see equation below. The suggestion with the lowest 

total value was considered to be the first suggestion to be implemented and then the other 

suggestions, in rising value. The weighting for each category was made in regard to the other 

suggestions and was done by comparing the suggestion with each other. The suggestions were 

ranked after what the writers of the report believe in what was the greater of the two and then 

the greatest of the three and so on. 

The motivation of that Planned delivery time was considered to be the most important was 

because it was regarded to be the one used least efficient and a change would gain a lot to the 

company. Low margin was ranked as second place since it is believed that the company should 

know what the different times are used to and that there is a big potential for a change. The time 

for administration in the RE-SAA-SAC section were regarded as third because of the same 

reason as low margin but not considered to have as much effect. Goods receiving process time 

was ranked higher than Purchasing since there was more data that showed that the times could 

be shortened. 

Goods receiving processing time were considered to be easiest to implement since the change 

can be done by the Purchaser without any big system change. Purchasing time was considered 

to be second easiest to implement since it only need one system change. The last three 

suggestions are ranked in the order where Low margin is believed to be changed in a more 

extensive study than for RE-SAA-SAC. For Planned delivery time is it believed to need a system 

change and contacting the suppliers which is believed to be easier than to conduct a study.   

The effect on lead time category is based on how many days a change is believed to reduce the 

lead time with. Planned delivery time is believed to have the most impact since the total lead 

time is greater than the others and that the writers of the report have heard examples of lead 

times being shortened from 88 days to 14 by just updating the information. If Low margin can 

be removed is there a potential of reducing the lead time with two weeks and the RE-SAA-SAC 

was regarded to be less than two weeks. Goods receiving process time and Purchasing time are 

given the same value in this category since the suggestion is to reduce both times with two days.     
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𝐼𝑚𝑝𝑜𝑟𝑡𝑎𝑛𝑐𝑒 ∗ 𝐼𝑚𝑝𝑙𝑒𝑚𝑒𝑛𝑡𝑎𝑡𝑖𝑜𝑛 ∗ 𝐸𝑓𝑓𝑒𝑐𝑡 𝑜𝑛 𝑙𝑒𝑎𝑑 𝑡𝑖𝑚𝑒 = 𝑊𝑒𝑖𝑔ℎ𝑡𝑖𝑛𝑔 

Suggestion Importance Implementation 
Effect on 
lead time 

Weighting 
Implantation 

order 

Planned delivery 
time 

1 3 1 3 1 

Goods receiving 
process time 

4 1 4 16 2 

Low and high 
margin 

2 5 2 20 3 

Time for 
administration in 
the RE-SAA-SAC 
section 

3 4 3 36 4 

Purchasing time 5 2 4 40 5 
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Suggestions with smaller possible impact on lead time 
The suggestions were ranked one, two or three in three different categories which then were 

multiplied to determine the final value where the suggestion with the lowest total value were 

considered to be the first suggestion to be implemented, see equation below. 

𝐼𝑚𝑝𝑜𝑟𝑡𝑎𝑛𝑐𝑒 ∗ 𝐼𝑚𝑝𝑙𝑒𝑚𝑒𝑛𝑡𝑎𝑡𝑖𝑜𝑛 ∗ 𝐸𝑓𝑓𝑒𝑐𝑡 𝑜𝑛 𝑙𝑒𝑎𝑑 𝑡𝑖𝑚𝑒 = 𝑊𝑒𝑖𝑔ℎ𝑡𝑖𝑛𝑔 

When a suggestion was given the same value as another suggestion, a new ranking of the 

proposals with the same value was made. The ranking was done by using the knowledge that 

the writers of the report had obtained during the time of the study.    

For each category a suggestion was given a value based on in which sub-category it was 

believed to correlate to. The different sub-categories values and motivations are described 

below. 

Importance 

1. If the problem was extensive and affected multiple departments it was considered to 

have the value one.  

2. If the problem could be handled but created irritation among the personnel it was 

considered to have the value two. 

3. If the problem was smaller things it was considered to have the value three. 

 

Implementation 

1. If the suggestion did not require a system change and no bigger change in the work ways 

or the behavior of the personnel it was given the number one. 

2. If the suggestion required a system change and/or a change of work ways or behavior of 

the personnel it was considered to have the value two. 

3. If the change required big system changes that affected more than one department it 

was considered to be hard to implement and was given the value three. 

 

Effect on lead time 

1. If the suggestion was believed to have and direct impact on the lead time it was 

considered to have the value one.  

2. If the suggestion was believed to remove a different problem area that occupies the time 

of personnel it was considered to have the value two. 

3. If the suggestion was believed to free some time from the personnel that could rather be 

spent on value adding activities, but in a smaller extend than the suggestion of value two 

it was considered to have the value three.  
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Suggestion Importance 
Implement

ation 
Effect on 
lead time 

Weighting 
Relative 
order if 

the same 

Implement
ation order 

Information 
sharing 
regarding 
delivery 
conditions 

1 1 1 1 
 

1 

Dangerous 
goods 

1 2 1 2 
 

2 

”Right from 
me” 

1 2 2 4 2nd 4 

Higher 
demands on 
suppliers 

2 1 2 4 3rd 5 

Perception of 
time 

1 2 2 4 1st 3 

The 
packaging of 
combustor 
chamber 

3 1 2 6 1st 6 

Waiting time 
in production  

2 3 1 6 2nd 7 

Excessive 
transportatio
n of 
documents 

2 2 2 8 
 

8 

Excessive 
demand of 
information, 
trusting the 
system  

3 1 3 9 1st 9 

Verification 
of customer 
addresses 

3 1 3 9 2nd 10 

Non-available 
material 

2 3 2 12 
 

11 

Order control  2 3 3 18 
 

12 

Notifications 
in the system 

3 3 3 27 1st 13 

Delivery and 
shipment 
improvement
s in the 
system 

3 3 3 27 2nd 14 

 

 

 

 


