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Abstract 
 
The increasing demands on producing products in an effective and resource efficient manner has 
put more focus on modelling internal processes within organizations. Models of internal processes 
show what work is to be done and how to do the work in order to get to the desired result. 
Modelling internal processes is also a way to capture knowledge that by many is seen as the most 
meaningful resource and valuable asset in today’s organizations.  
 
This thesis project has created a model of the project process for customized truck development 
(s-order) at Scania. The purpose has been to create a model that facilitates the everyday work of 
the project managers and can be used to improve the process. The goal of this report is to add to 
the theoretic field of process modelling by focusing on how to use a process model. A qualitative 
case study was conducted in parallel to a literature study. The result is a model in two layers 
providing different levels of detail. The model can be used for project planning, project execution, 
project control and project development the most important part being to create a standardized 
way of working which is the basis for a lean product development. The process of modelling can 
in itself generate important insights into a process, the report therefore ends with a discussion on 
suggestions for improvement of the s-order projects towards becoming a more lean product 
development process. 
 
 
Keywords: Process modeling, lean product development process, project management 
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Sammanfattning 
 
De ökande kraven på att producera varor på ett effektivt sätt med minskad användning av resurser 
ställer ökande krav på att modellera interna processer inom företag. Modeller av interna processer 
visar vad som ska göras i en process och när arbetet ska utföras för att få önskat resultat. Att 
modeller interna processer är också ett sätt att fånga kunskap som i stor utsträckning ses som den 
mest värdefulla tillgången i dagens organisationer.   
 
Detta projekt arbete har skapat en processmodell över projektprocessen för specialbeställda 
lastbilar (s-order) på Scania. Syftet har varit att skapa en modell som underlättar i projektledarnas 
dagliga arbete och som även kan användas som underlag för förbättringar av processen. Målet har 
varit att addera till det teoretiska fältet för process modellering genom att fokusera på hur modellen 
kan användas. En kvalitativ fallstudie har utförs parallellt med en litteraturstudie. Resultatet är en 
process modell i två lager med olika detaljnivå. Modellen kan användas för projektplanering, i 
utförandet av projekten, som kontroll av projekten och för utveckling av projekt processen, den 
viktigaste rollen är att en modell skapar basen för ett standardiserat arbetssätt, grunden för lean 
produktutveckling. Att modellera en process kan ge viktiga insikter i processen, rapporten avslutas 
därför med en diskussion kring åtgärder för hur s-order processen kan förbättras för att bli en mer 
lean produktutvecklingsprocess.   
 
 
Nycklord: Process modellering, lean produktutveckling, projekt ledning 
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1.  Introduction 
 

This thesis report presents the work of modelling a product development process and an investigation on how the 
model can be used to improve the process. This chapter presents a background to the field of process modelling and 
the case study company. The chapter also presents the purpose and goal of this research project as well as the research 
questions that have been evaluated.  The delimitations of the project are then presented. The chapter ends with a 
description of the thesis disposition. 
 
 

1.1 Background 
 

Customization is key in todays globalised markets. Customer demands are increasing and flexibility 
in production in order to offer customized or even personalized products is important in order to 
stay competitive (Strandhagen et al., 2018). On top of this manufacturing should be conducted in 
an effective manner saving resources both for the sake of the business and for a sustainable 
development (Khan et al., 2013). In order to handle the increasing market demands more focus is 
put on modelling and improving internal processes. Processes are systems that can be engineered 
and facilitated by appropriate models. Models of internal processes show what work is to be done 
and how to do the work in order to get to the desired result. As processes grow more complex the 
use of models become even more important (Browning & Ramasesh, 2009) Modelling processes 
is also a way to capture knowledge that by many is seen as the most meaningful resource and 
valuable asset in today’s organizations (Browning, 2018). 
 
Many theories on how to model a process has been described in literature (Wynn & Clarkson, 
2018)(Browning & Ramasesh, 2009) (Wang & Liu, 2008). However, many researcher express that 
there is a need of further research on how to use the model created (Browning, Fricke, & Negele, 
2006)(Browning, 2018). Areas on how to use a process model for learning, project planning and 
scheduling, process analysis and process improvements requires further investigation. This report 
therefore intends to model an existing process while focusing on exploring the future usability of 
the model. For the purpose a case study has been conducted at the department for customized 
truck development at Scania.  
 
Scania is a global manufacturer of commercial vehicles, especially heavy trucks and busses. Scania 
also develops and manufactures diesel engines for marine and industrial applications. Scania has 
almost 50 000 employees worldwide and customers in more than 100 countries. (Scania, 2018) 
Scania is known for their modularized product portfolio which means they can produce customized 
products at a fast pace to a low cost. However, all customer demands cannot be represented even 
in a modularized product assortment range. Therefore, Scania offers the opportunity for customers 
to send in requests for s-order modifications.  
 
S-orders are modifications to one of the modules or components in the regular product assortment. 
If the requested modification is determined possible and reasonable to produce an s-order project 
is initiated for the product development process. This means the customer can receive a vehicle 
customized for their specific need. This also creates an opportunity for Scania to reach markets 
where they are not present in their standard product offer. The engineer-to-order (ETO) approach, 
of s-order means that the product development is based on firm customer orders rather than 
forecasts as in a regular product development process. For ETO manufacturers there is a high 
demand on a short time-to-market in order to win deals in a competitive environment. 
(Strandhagen et al., 2018)  
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1.2 Problem definition and purpose 
 

The Scania way of working follows the lean philosophy where the goal is to reduce and eliminate 
waste in all processes in order to maximize the customer value. Waste includes defects, excess 
processing, overproduction, waiting, inventory, moving, motion & non utilized talent. One 
important part of the lean philosophy is to work according to standardized processes. (Khan et al., 
2013) The department for s-orders at Scania has been growing quickly during the last years and has 
not, in accordance to other departments at Scania, managed to maintain a standardized working 
process for their teams. The project managers of s-orders are in need of a well-defined process in 
order to increase the efficiency and secure their methodology. Project management is facilitated by 
a structured approach that arranges and visualizes what work is to be done and when. In a product 
development process, when information flows are complex, the structured approach is of extra 
importance. (Browning & Ramasesh, 2009) When working more coherently, the work is simplified 
and past experiences can be reused to continuously improve the process in accordance to the lean 
philosophy.  
 
Additionally, the management at the department for customized truck development has a strategic 
goal to reduce the lead time of the s-order process by 50%. Shortening the time-to-market is an 
important competitive advantage. The requestor of an s-order has a customer waiting for an answer 
and the customer often has discussions with competing companies simultaneously meaning short 
time to market is crucial to win deals. By creating a process model for the s-order projects a 
standard way-of-doing is created that can be used as basis for decision making on how to make 
improvements in the process in order to reduce the lead time.  
 
The purpose of this report is therefore to create a process model for the project managers to use 
in their everyday work as well as for improvements of the process. The goal of this report is to 
add to the theoretic fields of process modelling by focusing on how to use a process model.  
 

1.3 Research question 
 

The purpose and goal of the project is fulfilled by answering the research question and its sub-
questions as follows:  
 

- How can a process model be created for s-order projects that facilitates the work of the project managers 
and helps improving the process?  

o What does the s-order process look like and what are the roles and responsibilities of the involved 
groups?   

o How can a process model be used for learning purposes and decision making on improvements of 
the process? 

 

1.4 Delimitations 
 

The project has focused on the s-order process at Scania and specifically civilian s-order projects. 
Other departments at Scania are visited and studied for benchmarking purposes. The focus has 
been on the project management view of the s-order process. Suggestions for other involved 
groups are however also made.  
 
The model shows the part of the s-order process where a project is initiated (start of drawing up a 
concept for the product) to project termination (when the order has been produced). Before a 
project is initiated there is a process for handling the s-order requests, this part of the process has 
been left out of the thesis project.  
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Suggestions for improvements of the process are given but due to the time limit of the thesis work 
the implementation of the suggested actions are left to the ones responsible at the department for 
customized truck development.  
 

1.5 Thesis disposition 
 

The thesis has been structured as follows. The following chapter 2 presents the theoretical 
framework that has been used to create a general understanding of the topic. This includes theories 
on project management, process modelling and product development processes.  Chapter 3 presents 
the method used to find an answer to the research question. In chapter 4 the department for 
customized truck development at Scania is presented and a deeper introduction to the s-order 
process is given. In chapter 5 some other departments at Scania and their work with modelling their 
processes are presented. In chapter 6 the modelling approach used is presented as well as the 
resulting model. In chapter 7 the areas of use for the model are discussed resulting in suggestions 
for process improvements. Conclusively, chapter 8 presents a summary of the findings as well as 
suggestions for future research.   
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2.  Theoretical Framework 
 
This chapter presents theory on project management, process modelling and product development.  The theories have 
been used in the later sections of the report to evaluate different modelling techniques, to model the s-order process and 
to analyse and discuss how the resulting model can be used to support learning about, and improve, the s-order process.  
 

 

2.1 Project management  
 

Organizing workload within projects has shown to be an efficient way of realizing visions and 
reaching business goals (Tonnquist, 2014). A project is defined as “a temporary group activity designed 
to produce a unique product, service or result” (PMI, 2018) It is temporary and should thus have a defined 
beginning and end time as well as defined scope and resources. When the project is finished the 
project group is dissolved. The project owner specifies the purpose and goal of the project. Clear 
goals and governance is crucial for an effective organization (Tonnquist, 2014). 
 
Project management is defined as “the application of knowledge, skills, tools and techniques to protect activities 
to meet the project requirements” (PMI, 2018) It is the task of the project manager to steers the project 
towards the goals that have been set up. Projects are focused on delivering results and the results 
should be in line with the business goals of the whole organization.(Tonnquist, 2014) 
 
The connection between the management business goals and the project goals can be described by 
Figure 1 below. The management at the business level has the responsibility for the company’s 
long term development. By initiating, starting and closing projects the management can direct the 
project work towards their business goals. The management also has a responsibility to make sure 
that every single project has the possibility to fulfil the goals. This is done by setting up clear goals, 
have visible project owners, provide access to resources and provide support from the rest of the 
organization.  
 

 
Figure 1: Illustrating different project levels and the overall function of each individual level. Source: Tonnquist, 2014 

 
On the project level the tasks of the single project are performed. The project manager delivers 
results by organizing and managing the workload whilst the project group plans and performs the 
project work.  The company’s vision and business goals should be governing what work is 
conducted in the projects. It is the task of the management to control that the results delivered by 
the project managers are in line with the strategic business goals. (Tonnquist, 2014) 
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The project manager leads the project by :  

➢ Making sure the goals are achieved 

➢ Communicating and handing out tasks 

➢ Engaging and motivating project group members 

➢ Reporting on the outcome and handling changes in project scope 
➢ Handling business opportunities or risks that might affect the project 

 
There are different methods to steer and control the project on both business level and project 
level. Decision points (DP) are the managements or projects owners tool to verify and control the 
results of the project. Decision points, also called gates or toll-gates, are usually meetings where 
achieved intermediate results are examined and the future of the project is determined. The results 
can for examples be measured in KPIs. (Staron, Niesel, & Bauman, 2018) Depending on if and 
how the project goals have been reached the project can keep going, keep going with a revised plan 
or become shut down. (Staron et al., 2018)(Staron et al., 2018)The project owner orders the project 
and is therefore responsible for the decision points. The task of the project manager is to make 
sure the project delivers as expected. (Tonnquist, 2014) 
 
Milestones (MS) are the project managers tool to tune in on the progress of the project. Milestones 
can either be tasks that have been achieved or a delivery to or from the project. A visual plan over 
the milestones communicates how the project is thought to be conducted. During the course of 
the project the milestones can be used by the project manager to control the progress, or to report 
on the status, of the project. (Tonnquist, 2014) The project group is responsible for fulfilling the 
milestones. The milestones can therefor also be used to spur the project group (Lester, 2017)  
 

2.1.1 Lean project management 
 

Lean is a manufacturing philosophy that was popularized in 1990 with the introduction of the book 

The machine that changed the world (Womack, James P.; Jones, Daniel T., ; Roos, 2007). Lean originates 
from the Toyota production system (TPS) and the set of principles and ideas developed within 
Toyota were first described by Taichi Ohno in 1988. (Khan et al., 2013) The main objective within 
the lean philosophy is to reduce waste within processes by focusing on the customer value and 
continuously work towards increasing it. The ultimate goal is to provide perfect value to the 
customer through internal and external activities that generate zero waste. Waste is defined as 
everything that do not add value to the customer; overproduction, waiting, transportation, excess 
processing, inventory, motion, and defects. (Powell, Strandhagen, Tommelein, Ballard, & Rossi, 
2014) Lean was originally used in reference to manufacturing but has developed to include a wide 
spectrum of different fields (Khan et al., 2013). 
 
When projects are structured to deliver products with maximum value while minimizing waste they 
are called lean projects. The lean project management differs from traditional management in the way the 
project phases are structured, the relationship between the phases and what people are involved in 
each phase. The Figure 2 below shows an illustration model of a lean project. The phases are 
illustrated as overlapping triangles. The elements in each phase might influence the other and thus 
communication with all stakeholders throughout the whole project is necessary. In the first phase, 
the project definition, the customer demand and the purpose of the projects is presented, a plan 
for the design concept and the design criteria is initiated. Representatives from all stages in the 
project are involved in this phase also members of the production team that will build the product 
in the end. (Ballard & Howell, 2003)  
 
The transition to the lean design phase is the alignment of the values, concept and criteria in a 
functional product system. Final design decisions are deferred until the last possible moment, but 
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still within the planned lead time. This in order to allow more time for development and for 
flexibility as new possible issues arise. (Ballard & Howell, 2003) Other independent activities are 
worked on in parallel, such as starting to source for suppliers when the outline for the design is set. 
When the final engineering details are set, orders for fabrication and delivery of products can be 
sent in the lean supply phase. The goal is to not build inventories of information in the form of 
drawings, material, work-in-progress etc. between the involved teams but rather create a 
continuous information flow that is pulled forward through the project. Buffers might be kept 
against the risk of variation but otherwise a focus on waste reduction in the whole process chain, 
rather than only the individual activity, should be pursued by all stakeholders.  
 

 
Figure 2: A model of the lean project delivery system (LPDS). The phases of the project are overlapping and influencing 
each another, thus communication with all stakeholders throughout the entire project is necessary for successful project results. 
Source: Ballad & Howell, 2003. 

 

2.1.2 Agile project management 
 

Agile project management (APM) is a reaction towards traditional project management methods 
such as the waterfall method where one serial step at a time is taken toward a finished product or 
result. The waterfall model traditionally starts with rigid list of documentation and complete list of 
requirements, followed by high-level design, development and inspection in a directed flow. 
(Tonnquist, 2014) In agile project management the project is conducted in smaller parts in order 
to minimize the risk. The APM was first popularized within the software sector rather than 
manufacturing, which is where lean first grew popular. Within software development all the 
requirements are not always known beforehand, it can be hard to know beforehand what the end 
result will look like, only a certain functionality is demanded. To minimize the risks and 
continuously follow up the work in order to align the product with the, sometimes evolving, 
customer demands the agile approach was developed.  
 
The agile method breaks down the development of new parts into a number of repeated iterations, 
called sprints. After each sprint the work is reviewed and critiqued, the project then continues 
bringing the insights from the last iteration forward into the succeeding one. (Howard, 2010) The 
communication should be free flowing and meaningful and the teams should be self-managed and 
committed to success (Pitagorsky, 2006)  
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To fully achieve the benefits of the agile approach a control strategy should be implemented for 
the parameters that affect the quality of the products. (Falcone et al., 2018) Here performance 
indicators (PI) can be a useful measuring tool. PI’s are measurements that tell the management 
what each team are delivering and they help team to align to the business overall strategy 
(Parmenter, 2015). In performance measurement, the concept to measure should be defined, as 
well as a method to quantify it. (Howard, 2010) 
 
How agile an organization becomes depends on its speed of adaptation. Especially important is 
that the need for change is recognized quickly, that the objective for change is understood quickly 
so that a successful change can be made quickly.  In order to know how and when to make a change 
the involved must know the standard process well. (Browning, 2014) Spear and Bowen mounted 
the seemingly paradox quote “rigid specification is the very thing that makes the flexibity and creativity possible” 
(p. 97, Spear & Bowen, 1999) Browning argues that programmed agility allows for speed. When 
you know the best way to do something, that would be your standardized process, you can also 
recognize the need for a change and you can test a new way that will make the process faster. At 
Toyota there exist rigid specifications on the processes; how information and material should flow 
and in what time. However, the standards are theory and not law and thus new routes may be taken 
at times necessary. Experienced workers know when something could be done more efficiently in 
a new way. When the involved individuals know what they are observing, they can quickly orient 
themselves to take decisions on the best action. (Browning, 2014) This continuously improves the 
processes within the organizations.  
 

2.1.3 Knowledge management 
 

Knowledge is defined by the oxford dictionary as “facts, information, and skills acquired through experience 
or education” (Oxford Dictionnaires) Knowledge management is the process of creating, handling 
and sharing the knowledge within an organization. A project manager has to coordinate the 
information flow in projects. The management has to coordinate the knowledge flow in the 
organization. Within both projects and for organizational effectiveness there is a need to make sure 
valuable facts, information and skills are collected and carried forward for future use. In order not 
to remake mistakes but continuously improve. In order to do this successfully, it is necessary to 
understand that there are different types of knowledges.  
 
Knowledge can be either silent or explicit. Explicit knowledge can be expressed either verbally or 
visually. Drawings, schemes, documentation, can be used to express the explicit knowledge in 
concrete words and images.  Silent knowledge, on the other hand, cannot be expressed with words, 
it is the type pf knowledge that has to be experiences or seen in order to be perceived and carries 
over from one person to the next. A metaphor for silent knowledge is learning how to bike or play 
an instrument, you cannot read a manual and directly after play the violin perfectly for the first 
time. (Tonnquist, 2014) Silent and explicit knowledge are both important in a successful projects. 
The silent knowledge can be thought of as the very thing that makes the explicit knowledge useful 
in the specific context. As a team member carrying the silent knowledge it is easy to interpret 
explicit knowledge that for an external person could have been difficult to interpret.   
 
Explicit knowledge can be documented and thus relatively easy to transfer from one person to 
another. With silent knowledge this can be more difficult. Mentorship is one method that has 
proven to be a successful for carrying over silent knowledge from one person to another. The 
history of using mentorship for knowledge transfer can be traced back to the ancient Greek society. 
The task of a mentor is to share and communicate their knowledge in order for the student to learn 
and grow. Using mentorships to transfer the knowledge of an experienced project manager leaving, 
is a good way to carry over the silent knowledge that the experienced have gathered and keep the 
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knowledge within the organization. If nothing is done knowledge is lost and it can take a long time 
to build up the same knowledge base. No matter how skilful and ambitious new workers that are 
hired they miss the silent knowledge that can only be learned from experience. (Tonnquist, 2014) 
 

2.2 Process modelling 
 

A process is a linked series of activities. A process should, thorough its linked series of activities, 
refine and add value to a product or service in order to meet a certain demand. A process has at 
least one supplier that delivers data input and one customer that is the receiver of output data 
(Tonnquist, 2014) Working with processes within companies has become increasingly important 
as the customer demands are increasing and the need to produce goods and services in a time and 
resource efficient way becomes more important. (Khan et al., 2013) As researcher Ross puts it: 
”process focused thinking is increasingly regarded as critical to long-term business success” (Ross, 1994) 
 
A process model is a way to support communication and enhance the understanding of a process 
(Aguilar-Savén, 2004).  The process is described through symbolic notation on paper or in 
computer software (Ross, 1994). The result is a graphical overview of all activities, and important 
details of each activity, that occur in the process.  
 
Aguilar-Savén finds there are three different levels of process modelling. They differ in the level of 
analysis that can be made about the organization from the model. Either the purpose of the model 
is to learn about the process, to make decisions regarding the process or to develop business process 
software (2004). Some motives for making decisions around processes can be to automate a process, 
to reduce the cycle time of a process or to coordinate process activities (Park & Cutkosky, 1999). 
 
Since every company and organization has their own processes they often develop their own 
process models. Capturing a complex project in an unambiguous process model is not an easy task. 
There is always a trade-off in the modelling language between generality and discernibility (Park & 
Cutkosky, 1999). Either very little is written in order to get a good overview but then only the 
informed understands the model. Or, extensive explanations are written, but then the overview is 
lost as it becomes too complicated.  
 
In order to combine the easy overview with more detailed explanations that can be used for deeper 
analysis, a process model is often built in several layers.  One part describes the process in a visual 
map.  The map is complemented with descriptions of roles and responsibilities as well as templates 
and checklists that describes the activities more thoroughly. There is always the balance between 
the level of control that allows for good management but not too much control that becomes 
hindering. (Tonnquist, 2014) A process model should also be dynamic in the sense that it should 
coevolve with the organization as it evolves and the processes change. (Browning, 2018) 
 

2.2.1 Project process modelling 
 

When modelling a project process, the basis is often the phases that a project moves through. One 
simple project model is shown in Figure 3 below. A general flow chart model like the one in the 
picture is applicable to almost any project; you start by investigating the purpose and goals as well 
as the feasibility of the project in the prestudy. You also determine the method. After this you may 
start planning the work. When the planning has been done the work may start. Some control of 
the progress should be done during the progress and some adjustments may have to be made. In 
the end a useful result is hopefully handed over, where after the project is terminated. (Tonnquist, 
2014) 
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Figure 3:  A simple project model illustating different phases of a general project and the main events in each phase. Source: 
Tonnquist, 2014 

 

2.2.2 Modelling techniques 
 

Depending on the purpose of modelling a process different approaches for modelling technique 
can be more or less suitable. The outcome can become very different. There are models that 
describes a process and then there are models that describes the system to control the process.  Thus 
when choosing process modelling technique one should consider the purpose of modelling and 
the analysis you want to make based on the process model (Aguilar-Savén, 2004). Aguilar-Savén 
have developed a framework for deciding on what technique is most suitable based on two 
dimensions; the purpose of the model and its tolerance towards change. A picture of the framework 
can be seen in Figure 4 below.  
 

 
Figure 4: A framework for choosing process modelling technique based on two dimensions; model change permissiveness and 
the purpose of the model Source: Aguilar-Savén, 2004 

The first dimension describes the purpose of the model and can be divided into four categories. 
The first category is when the process model is for learning purposes. The following category is 
when the purpose is to make decisions on process development or re-design of the process. The third 
category is when the purpose is to make decisions on the control and execution of the process. The 
last category is to gather or present information for developing business process software.  
 
The second dimension regards the models tolerance to change. Either the model can be passive, 
where the user is not allowed to interact with, or change the model unless the process changes. 
Opposite is the active model where the user is allowed to make changes to the model or the model 
is dynamic in itself (Aguilar-Savén, 2004).  
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This report will not go into detail in the different process modelling techniques. The model has 
been built in several layers and the main chosen technique is a flowchart. The flowchart model type 
was chosen since the mapping was supposed to provide good overview of the process for learning 
purposes and also in order to find and suggest lead-time reducing changes to the process. Also the 
model is supposed to change only with changes in the process. A flow chart is also consistent with 
other process models at Scania. The flow chart has been complemented with checklists and links.   
 
Flowchart 
A flowchart is one of the most frequently used process models (Browning & Ramasesh, 2009). It 
is a simple modelling technique were activities are mapped in boxes with arrows pointing to the 
order of occurrence. If several parallel processes are present or several departments contribute with 
different parts of the process ‘swimlanes’ are often used which shows the individual contributions 
in different rows demarcated by dashed lines.  
 
A critique against the flowchart technique is that it often gets very focused on activities and their 
characteristics and less focused on deliverables. An overview of the activities to be made is helpful for 
most organizations. It is however important not to forget about the deliverables i.e. the arrows 
between the action boxes. The arrows visualize the flow of deliverables or information and 
constitute a large part of a process and its behaviour. (Browning & Ramasesh, 2009) Thinking 
about the deliverables is also to think about what is value adding with each activity, what is this 
activity delivering to the next activity that adds value to the final product? This is an exercise to 
find waste drivers in processes and a part of the lean philosophy of continuous improvements.  
 

2.3 Product development  
 

The product development process (PD) describes how to develop and produce a new product or 
service. It should capture all the cross functional activities from capturing a market demand to 
starting the production. This includes the design process; from concept stage to detailed drawings, 
the verification of the design as well as the related manufacturing process. (Khan et al., 2013) The 
goal is for the process to be a ‘recipe’ for producing a product, including the ‘ingredients’ (bill of 
material) and the ‘preparation directions’ (manufacturing, supply, distribution and aftermarket support 
system) (Browning et al., 2006). The process is creative, often nonlinear and iterative, and the result 
is unique.  

 

2.3.1 Lean product development 
 

Lean thinking is a philosophy focusing on value creation while eliminating waste. As described in 
section 2.1.1, the lean philosophy grew popular in the 1990’s and is based on an interpretation of 
the working methods within the Toyota production system. The focus within lean has for decades 
mainly been on improving manufacturing processes, lean manufacturing. Although the concept of 
lean product development has existed much less focus in literature has been spent on the 
implementation of lean within the PD process than within manufacturing. This, even though the 
PD process can have the greatest impact on the profitability of any product. Lean manufacturing 
is nothing without good products. (Khan et al., 2013) 
 
The lean product development originates, like lean manufacturing, from Toyota. At Toyota the 
same principles used for manufacturing have been implemented within product development, 
called the Toyota product development system (TPDS). The basis is the same, to maximize value 
and minimize waste but the methods differ. To identify wastes and to know what is value adding 
is more complicated within the PD process where every project is unique and the projects are 
distinguished by innovation. There is also an aspiration to leave room for creativity. Within 
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manufacturing it is easier to evaluate the work that is done by for example studying a repetitive 
activity being conducted, time it several times and then try lower the time for the activity.  
 
Liker & Morgan studied the TPDS thoroughly in a case study. Afterward they developed 13 
principles based on their work that distinguishes the Toyota lean PD process. The principles are 
grouped into three main areas; process, humans, tools & technology. The principles are 
summarized in the table below. (Morgan & Liker, 2006) 
 
Table 1: The 13 principles for a lean product development process by Morgan & Liker, 2006. 

Processes 

1 Establish customer-defined value to separate value added from waste. 

2 Front-load the product development process to explore thoroughly alternative 
solutions while there is maximum design space. 

3 Create a level product development process flow. 

4 Utilize rigorous standardization to reduce variation, create flexibility and 
predictable outcomes. 

People 

5 Develop a chief engineer system to integrate development from start to finish. 

6 Organize to balance functional expertise and cross functional integration. 

7 Develop towering competence in all engineers. 

8 Fully integrate suppliers into the product development system. 

9 Build in learning and continuous improvement. 

10 Build a culture to support excellence and relentless improvement. 

Tools & technology 

11 Adapt technologies to fit your people and process. 

12 Align your organization through simple visual communication. 

13 Use powerful tools for standardization and organizational learning. 

 
The principles should act as guidelines or point of discussion for a company wishing to move 
toward more lean PD processes, not as rules that must be followed. The core idea is to reduce 
variation in product development while sustaining creativity. The lean product development system 
should be dynamic and continuously improve responding to challenges that arise within PD, this, 
in line with the lean philosophy of continuous improvements.   
 
Khan et al. have formulated a framework, of five core enablers, to represent lean product 
development. The combination of them is referred to as the conceptual lean PD model. The 
enablers together with the tools and techniques that support them supports a successful lean 
product development process. (Khan et al., 2013) The framework is influenced by the 13 principles 
developed by Liker & Morgan as well as other research within the field of lean product 
development. The five enables are the following:  
 

1. Set-based concurrent engineering process (SBCE) 
2. Chief engineer technical leadership 
3. Value focused planning & development 
4. Knowledge- based (KB) environment 
5. Continuous improvement (Kaizen) culture 

 
The first enabler, SBCE, is a product development approach where multiple solutions are 
developed in parallel within different teams or departments, continuously with communication 
between the teams.  The communication builds up an understanding and knowledge about all 
different solutions within all of the teams. The cross functional knowledge base is then used to 
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eliminate inferior or infeasible solutions, narrowing down the set of solutions as the design process 
moves on. As the scope of solutions is narrowed down all teams submits to focus only on the 
narrowed down set of solutions. Critical specifications or decisions on design are delayed on 
purpose in order to make sure the customer requirements are fulfilled. (Khan et al., 2013)  By 
taking the time to investigate a wide range of solutions early in the PD process and thus finding 
problems and avoiding, or solving them, early reduced the costs throughout the whole product 
lifecycle (Morgan & Liker, 2006) 
 
If the engineers are divided in different teams or departments a method for coordinating the 
communication is needed. The most common approach is to communicate through meetings, at 
design reviews. There are some claims that face-to-face communication is the prime type of 
communication for a product development process. However, meetings also take a lot of time and 
the efficiency is often low.  The time for meetings easily increases when many different teams and 
departments are involved. It is easy to lose focus and that the meetings are scheduled for a longer 
time than necessary. Therefore, at Toyota, the importance of written communication is highlighted. 
Written communication is available and accessible for the whole team at all times, this saves a lot 
of time, and thus reduces waste. (Morgan & Liker, 2006) 
 
The second enabler, chief engineer technical leadership, is the suggestion of appointing a technical 
leader that is introduced in the very beginning of the PD process and that remains chief engineer 
throughout the process. This person thus gest a good overview of the process from start to finish 
and can help integrating all the activities and deliveries and make sure all the different parts align 
with the customer demands.  (Khan et al., 2013) 
 
The third enabler, the value focused planning and development, is how a lean PD process should 
focus on increasing the value for both the customer and the process in all its activities. An example 
of process value is knowledge. Within lean there is always a focus on the activities that add value 
for the customer, all other activities are considered waste. Within lean PD processes also activities 
that add value for the process or the enterprise are value adding. Each product development 
process can be used to increase the value of the next product development process by transferring 
knowledge and capabilities.  
 
The fourth enabler, a knowledge based (KB) culture, is to create a culture in which learning about 
design alternatives is the focus of all PD activities. The information should also be pulled forward 
throughout the whole process in order to make sure the information flows and that it reaches the 
right place at the right time. (Khan et al., 2013) Knowledge is seen as one of the most important 
enablers of successful product development. The knowledge can sometimes be stored as 
documents or software, sometimes the tactic knowledge is in the head of expert engineers. 
Therefor a systematic approach for knowledge sharing should be used (Wu, Ming, He, Li, & Li, 
2014) Mechanisms for capturing, representing and communicating knowledge provide means for 
rapid communication. One example is to create a ‘know-how’ database when all documentation is 
gathered in a centralized place and workers can at all times easily extract information. Technical 
contributions should also be rewarded in a KB culture. As an example, digital engineering is 
encouraged, where CAD, CAM and other software should be used for simulations. (Khan et al., 
2013) 
 
The fifth and last enabler for a lean PD process is the culture of continuous improvements (Kaizen 
in Japanese). This means creating a culture where formal methods to create continuous 
improvements are incorporated in processes. One example is lessons learned (Hansei in Japaneese), 
it is a tool where experiences are reflected upon during and after a project. Optimally the results 
from lessons learned are captured in the ‘know-how’ database so that workers always can go back 
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to the information when needed and learn from old experiences and mistakes. Standardized 
processes are the basis for these formal methods of continuous improvements. Regular reviews of 
the processes should also be implemented in line with the continuous improvement culture. (Khan 
et al., 2013) 
 
Another group of researcher have investigated how the lean philosophy can be adapted from 
manufacturing to product development processes. (Powell et al., 2014) They take another stand 
and investigate lean product development specifically for engineer-to-order (ETO) products. ETO 
are products whose decoupling point occur early in the process meaning that the company commits 
to a certain customer early in the product development process. The product development is thus 
based on firm customer orders rather than forecasts and the products are produced in low volumes 
and with a high variety. This is opposite to the mass production where lean originates from. For 
ETO manufacturers the production flow is driven by actual customer orders and in order to win 
the deals in a competitive environment designs, delivery, speed, and flexibility are of highest 
importance. This means that ETO product development processes demands efficiency in sales, 
procurement engineering, and project management in order to succeed in fulfilling the winning 
criteria. (Strandhagen et al., 2018) For ETO manufacturers the uncertainty in demand makes 
planning and control more difficult and as does the implementation of lean. Within lean uncertainty 
and variation have traditionally been eliminated through demand- and production levelling 
(Heijunka in Japaneese) but this is difficult to do in a more volatile market (Powell et al., 2014) They 
have therefore developed a new set of principles with the purpose of enabling also ETO 
manufacturers to pursue lean PD  processes. The principles are the following:  
 

1. Defining Stakeholder Value 
2. Leadership, People and Learning 
3. Flexibility 
4. Modularization 
5. Continuous Process Flow 
6. Demand Pull 
7. Stakeholder- and Systems Integration 
8. Transparency 
9. Technology 
10. Continuous Improvement 

 
Many similarities can be seen in these principles and in the 13 principles developed by Morgan & 
Liker for a lean PD processes. The main difference lies within the first principle that value should 
be defines for all major stakeholders and not just the customer. This is due to the project based 
nature of ETO development processes. Engagement with the stakeholders should be done 
throughout the whole design-, verification- and manufacturing process in order to make sure the 
customer demands are met. Both internal and external customers should be provided with exactly 
what they need without generating any waste. (Powell et al., 2014) Another focus in the principles 
developed by Powel et al. are the moduldarization focus. Modularization allows a company to 
benefit from both standardization (lower cost for higher volumes) and customization (greater 
product offering). 
 

2.3.2 Modelling a product development process 
 

The product development processes can be more challenging that other processes to model due 
to the many ambiguities, uncertainties and interdependencies among activities, their results, people 
and their tools that distinguishes the PD process (Browning & Ramasesh, 2009). PD projects 
usually involves a lot of innovation and creativity, some parts may have to be developed 
simultaneously but come together in the end, iterations may be needed to find the best solution.  
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Browning (2018) summarizes six point where PD process modelling differs from general business 
process modelling: 1) the intent is to do something new, once, rather than to model a repetitive 
process such as assembling a product or provide a service. 2) Information is the main deliverable 
and dependency between the activities. 3) The PD process is a highly cross functional project, 
knowledge from several different areas within the organization is necessary. 4) A lot of the activities 
are usually done in parallel and they can sometimes overlap. 5) The is a high level of uncertainty 
and ambiguity. If the development time takes too long the customer might have already moved on 
once the product is out. 6) The is a need for flexibility and agility in the process planning and 
execution.  
 
Despite the ambiguities in the PD process there are many reasons to attempt to model the process.  
Browning and Ramasesh presents three major reasons. 1) There are usually repeatable parts within 
the PD process. Each individual or department within an organization follows the same approach 
for every unique product or service. 2) Project management is facilitated when supported by a 
structured approach. A process models becomes an important tool to visualize what activities 
needs to be done and when. 3) Process models can be used to engineer and facilitate a process. 
Thus modelling a complex PD process can be a tool to reduce or re-design the complex parts of 
the process. (Browning & Ramasesh, 2009) Browning & Ramasesh has also created a  framework 
for exploring situations when a process model can provide support in design and management of 
a PD process. The framework is based on four broad categories of purposes for modelling a PD 
process; PD project visualization, PD project planning, PD project execution & control and PD 
project development. 
 
PD project visualization  
To visualise a process provides a mean of communication of what is to be done, how it should be 
done and at what time. To create a unified view of what work is to be done to reach the goal, for 
all involved actors in a process, is part of creating a committed and focused workforce and 
increasing the organizational effectiveness. Creating a unified view is of extra importance as 
organizations grow larger and more complex (Browning & Ramasesh, 2009) Clear visualization of 
a process can also bring up hidden knowledge and spark innovation. Given a visual overview of 
the process can make it easier to spot weaknesses and debate about innovative solutions for 
improvements.  
 
A process visualization should show all actions, interactions and commitments in the process. In a 
PD process it can be almost impossible to model the process from one single view since so many 
different actors are involved. The solution can be to have superset information on the key leverage 
points in one layer of the process model and a subset of more detailed in another layer. The 
sublayers can be several and directed towards different user segments, creating ‘customized views’ 
of the model.  (Browning & Ramasesh, 2009)(Wynn & Clarkson, 2018) 
 
PD project planning 
A process model can facilitate the planning of a project in several ways. When initiating a project 
the project manager has to choose what activities are needed to reach the goal and make a time 
plan for when everything should be done. The PM has to estimate the time and cost of the project 
as well as allocate resources. The project manager also has to structure the project meaning 
arranging the activities in a suitable order making sure information or deliverables are transferred 
between the activities. For a PD process involving a lot of innovation and uncertainty on what the 
end result will be, a process model showing a standardized way of conducting a PD project can be 
very helpful for inspiration. Especially since every PD project to some extent are unique. (Browning 
& Ramasesh, 2009) 
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A process model can also be a tool that defines all roles and responsibilities of the involved actors. 
To define the roles and responsibilities of everyone involved in a PD project is of extra importance 
when many ad hoc activities are present. “who owes what to whom and at what time?” A project 
development process can be seen a network of commitments with specified inputs and outputs. 
(Browning & Ramasesh, 2009) As within the Toyota production system the communication 
between people and their individual work activities should be a supplier-customer relationship. The 
connections should be standardized and direct, specifying the people involved, what is to be 
delivered and in what time (Spear & Bowen, 1999). This eliminates the grey zones that often occur 
when the roles and responsibilities for tasks are not clear. Grey zones are dangerous as problems 
that end up there might not be revealed until it is too late and they might have drawn upon large 
costs and time delays. “When something is everyone’s problem it becomes no ones problem” (p. 101, Spear & 
Bowen, 1999). 
 
PD project execution and control 
A model can also support ongoing projects. The definition of roles and responsibilities is of help 
also during the project as the model can facilitate double checking one’s own responsibilities. The 
project manager’s work is facilitated as the interim results can be monitored and compared the the 
activities left to do. The model can also be used to visualize the progress for the team. Especially 
in situations with concurrent engineering, that different parts are developed in parallel, it is 
important that all teams are aware of what other teams are doing and how far they have come. 
When the project managers have an easy way to compare current state with desired state they can 
determine upon corrective actions and re-direct and re-plan the process. (Browning & Ramasesh, 
2009) 
 
PD project development  
Having a process model visualizing the PD process can also be used for project development. Lean 
is heavily based on standardized processes and the visualization of these standardized process in 
models. (Browning & Ramasesh, 2009) Organizational learning and knowledge managements, that 
are important features of lean,  are facilitated when all information is gathered in one place and 
with a coherent language. The processes of modelling a PD process can also help generating and 
communicating important insight into the process that can be used for continuous improvements. 
(Wynn & Clarkson, 2018) Continuous improvements can be based on the model either as 
integrated activities but also, when changes are made they are easily communicated to the whole 
organization using the same model. A PD model can also be used for training new workers in the 
process and thus making everyone in an organization, more experienced as well as newly employed, 
work in a coherent skillful manner.  
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2.4 Summary 
 
A process model is a way to support communication and enhance the understanding of a process. 
The model visualizes a process through symbols or notations. The result is a graphical overview of 
all activities, and important details of each activity, that occur in the process. Working with 
processes within companies has become increasingly important as the customer demands are 
increasing as well as the need to produce goods and services in a time and resource efficient way. 
When choosing process modelling technique one should consider the purpose of modelling and 
the analysis you want to make based on the process model. 
 
A product development (PD) processes can be more challenging than other processes to model 
due to the many ambiguities, uncertainties and interdependencies among activities, their results, 
people and their tools that distinguishes the PD process. There are still many benefits of modelling 
the process one of them being that project management is facilitated when supported a structured 
approach. To know what activities that needs to be done and when is helpful in planning exercises, 
follow-up of projects as well as control of the projects both on business level and project level.  
 
When everyone involved in the projects follows the same process model a standardized way of 
working is created. Standardized processes are the basis for continuous improvements within an 
organization according to the lean philosophy. In agile project management a standardized process 
is the basis for being able to keep the projects flexible and thus reduce the risk. In lean project 
management the need of communication with all parts of the process throughout the whole 
process is highlighted. Information should be continuously pulled forward through the project on 
order for the right information to reach the right person at the right time.  
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3.  Method 
 
In this section the method used to investigate and find an answer to the research question is presented. A case study 
was used to collect empirical data. The case study was complemented with a literature study over the theoretic field 
of process modelling, project management, product development and lean. 
 
 

3.1 Research approach 
 

The purpose of this study was to broadly investigate different process modelling techniques in 
order to model a product development process and further investigate the use of the model for 
process improvements.  This made a qualitative method appropriate. As Creswell describes in his 
book “Research design: qualitative, quantitative and mixed method approaches”, a qualitative approach is 
especially useful for research projects where the important variables are not known beforehand. 
(2014) 
 
A case study was chosen as strategy to collect data since the research question is explanatory and 
focuses on “how” to use the model (Yin, 2009). In parallel to the case study an extensive literature 
study was conducted over the theory needed as background and to analyse the empirical findings 
from the case study. The data analysis followed an inductive approach were findings from the case 
study was used to add to the theory on how to use a process model.   
 

3.1.1 Case study 
 

A qualitative case study was conducted at Scania CV in Södertälje. The case study allowed close 
observation of behavioural events within the s-order process which was needed to investigate how 
the model should best be modelled and later used.  
 
A structured planned approach was kept during the project in order to keep the control of data 
collection (Yin, 2009). A broad investigation was initially carried out by direct observation and 
participation in many different activities in order to get an introduction and broad understanding 
of the s-order process. The initially collected information was then used to target more specific 
subjects for further research and key persons to interview. A diary was written daily and compiled 
to a log book, sent weekly, to the supervisor.  
 
The documentation from interviews, observations at meetings, reflections and internal documents 
of interest were kept in a private case study database so that the information was easily retrievable 
at all times. Primary data was collected from interviews and direct observations as well as analysis 
of internal documents. Secondary data have been collected from annual reports, the company 
website, and interviews with individuals that currently work and have worked with process models 
at Scania. The secondary data complemented and created a better understanding of the collected 
primary data and the context in which the model is to be implemented.  
 

3.1.2 Litterature study 
 

A literature study was conducted on the theoretic field of process modelling, project management, 
product development processes and lean. Google scholar, KTH library and Web of science were 
used as databases. The criteria for selection of literature was that the research have been peer 
reviewed the information was compared between sources to ensure that it correlated. The most 
important findings for the project have been described in the theoretical framework chapter. The 
results from the literature study was used to find a suitable modelling technique. The literature was 
also used to find information on project management and success factors for a lean product 
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development process and use this theory to analyse how the created model could be used to 
improve the process.  

 

3.2 Data collection 
 

Data was collected from multiple sources of data in a triangulation approach. A strength of the 
case study as a research approach is the opportunity to use many different sources of data creating 
convergent lines of inquiry. The meaning is that several sources of data, pointing at the same 
conclusion is more likely to bring more accurate results (Yin, 2009). Triangulation was achieved in 
this case study by collecting data from both and interviews, internal documentation and direct 
observation and forming conclusions only when several sources verified the same fact.  
 

3.2.1 Interviews 
 

In a case study interviews is one of the most important sources of data (Yin, 2009). Several 
interviews were held during this research project with employees at different positions and within 
different departments at Scania. Also an external consultant specialized in process improvement 
that has previously worked with the s-order process was interviewed. The conducted interviews 
are showed in the table below. (table 2) 
 
Table 2: List of interviews 

 
 
The interviews were semi-structured meaning questions had been prepared for all of the interviews 
but follow-up questions were asked during the course of the interview as subjects of interest were 
brought up. This way of structuring the interviews has allowed new ideas to develop during the 
course of the interviews and generated a better understanding of the problems. The first interview 
was recorded and transcribed. This approach was later replaced with a strategy where notes were 
taken during the interview. Directly after each interview the notes were reviewed and elaborated. 
This way the information was still fresh in mind but the time consumption was reduced 
substantially. Follow-up questions were asked by email in the cases something was found unclear 
afterwards.  
 
Meetings with supervisor Kalle Gurén has been conducted every week in order to monitor the 
progress of the project, discuss issues and ambiguities and make sure the project progressed in 
consultation with the company.  
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3.2.2 Direct observations 
 

Data was also collected through direct observations a Scania. The observations were made as open-
mindedly as possible in order to understand the true dynamics within the projects. The researcher 
initially participated in an introduction program for newly hired project managers at the 
departments for customized truck development. In this program all departments involved in s-
order projects invite the newly hired to a meeting were they introduce themselves, their department 
and their responsibilities to the s-order projects. This was a chance to quickly get a very broad 
understanding for the s-order projects and its involved parts.  
 
The researcher also participated in daily pulse meetings during the first half of the project. Pulse 
meeting is a short meeting at the start of the day were all projects managers participate and bring 
up eventual escalations and discuss potential solutions. This gave an insight to the improvements 
needed at the department.  
 
Direct observations were also done continuously during the projects as observations of meetings, 
and field visits to other departments such as the assembly line. This has provided a better 
understanding of the s-order projects and thus given better prerequisites for creating a suitable 
process model and an insight into potential improvements of the projects.  
 

3.2.3 Workshops 
 

Two workshops were held with the project managers in order to report on the preliminary findings 
and understandings and verify them against the expert knowledge of the project managers 
themselves. The first workshop discussed the first version of the process model. The purpose was 
to get feedback on the visualization of the s-order process that had been done as a basis for further 
work. The second workshop had a different set-up, the participants were invited to create a 
flowchart of the s-order process and reflect on the purpose of all activities and deliveries to and 
from the projects. This was another way to get feedback on the modelling technique chosen and 
to make sure the model aligned with the internal demands. The workshops were also a way to 
establish the model in the team early and make the future users of the model participants in the 
creation of the model. A presentation of the cross functional layer of the model was also done at 
a cross functional improvement group meeting in order to establish the model also cross 
functionally.  
 

3.3 Research quality 
 

Reliability refers to the degree to which the results of this report can be reproduced. Since a process 
is evolving over time as needs are changing a reproduction of the project at another point in time 
may not result in the same outcome. However, the goal has been to present the research in a 
transparent way so that the general conclusions on how to model a process and how to use a model 
can be repeated (Eisenhardt & Graebner, 2007).  
 
The validity of the research has been supported by using multiple sources of data and a 
triangulation approach when drawing conclusions based on the data. This minimized the subjective 
influence of the researcher when conducting the study.  
 
The researcher had no previous insight into the process which can have acted beneficial on the end 
result. A degree of naivety is positive when working with processes since is facilitates bringing up 
silent knowledge to the surface when things are questioned and not taken for granted. Real insights 
are only achieved by challenging the obvious. (Ross, 1994) 
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3.4 Summary 
 

A qualitative method has been used to find an answer to the research question of this report. A 
qualitative case study was conducted in parallel to a literature study. The literature study investigated 
the theoretic fields of process modelling, project management, product development process and 
lean. The information was used as background to the project and to investigate different techniques 
for modelling a product development process and its potential areas of use. A case study was 
conducted in order to create an understanding of the current process, investigate the needs of 
improvement and find areas of use for a process model. Data was collected through semi-
structured interviews, direct observations and two workshops. A case study can be hard to replicate 
and reliability was instead strived for by clearly showing the method used. Validity was strived for 
through the collection of multiple sources of data and triangulation.   
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4.  Customized truck development at Scania 
 
This chapter presents an introduction to the department for customized truck development at Scania and the s-order 
projects. A general overview of the s-order process is then presented as well as the stakeholders involved in the s-order 
projects. The information has been gathered from internal documents, meetings and interviews with employees.  
 
 

4.1 Introduction to s-order 
 

Scania is known for their unique modular production system which allows them to offer a wide 
range of product variants with only a limited number of articles and components. This is made 
possible through a common interface between all their components meaning complete flexibility 
when it comes to combining specific components for the right technical ability that the customer 
demands. With a relatively small amount of articles and components Scania can benefit from 
economies of scales and an efficient use of resources, within research and development as well as 
within production. This means Scania can produce products at a high pace to a relatively low cost. 
(Scania, 2017) 

 
The wide range of configurations is able to satisfy a wide range of customers and their individual 
choices. Nevertheless, there are still customers in need of adaptions that the standard product 
portfolio cannot provide. For these customers Scania offers the opportunity to send in a request 
for a modification of a part, a special-order (s-order). An s-order modification is an adoption to 
one, or several, of the parts in the standard assortment which will provide another functionality to 
the produced vehicle. Some examples of s-order modifications can be larger wheels, an adjustment 
in the number, or distance of an, axis or another type of door. Two examples of s-orders can be 
viewed in Figure 6 and Figure 7.  
 
It is the office for customized truck development at Scania that receives these requests for s-order 
modifications. When the request is received it is first decided if the modification is possible and 
reasonable to produce. Sometimes the request only demands a rearrangement of modules. 
Sometimes the request needs a new component to be developed. If a new component needs to be 
developed this development process is conducted as an s-order project. The project group consists of 
representatives from a range of cross functional departments. The project manager is responsible 
for managing and coordinating all the different processes and activities included in the 
development and production process such as design, construction, purchasing, manufacturing, 
certification and after-market support. When the new requested functionality has been solved, 
designed and developed the vehicle is produced. The goal is always to assemble the vehicle with s-
order modification on the main production line where the orders with only modules from the 
regular assortment also are assembled. This reduces the cost of the customization.   

 
The availability for extra customization enables Scania to reach customer segments where they are 
not usually present or for which their modular product portfolio is not mainly developed for. 
Approximately 10-12% of all produced vehicles at Scania have an s-order modification. 
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Figure 5: S-orders are produced in low volumes with a high level of customization. 

This report will focus on the process for s-order projects i.e. cases where a component needs to be 
developed in order to satisfy the s-order request. This chapter will present a current state analysis 
of the department for customized truck development at Scania and their process for developing 
and producing vehicles with s-order modifications. From the gathered information a process model 
was created with the purpose of facilitating the everyday work of the project managers. The goal 
was to provide a model that can be used for learning about the process and for the model to act as 
a foundation when making decisions on change of the process.  
 

4.1.1 The organization 
 

The department for customized truck development at Scania develops customer tailored Scania 
trucks according to customer needs. They also develop complete trucks and support body builders 
in adjustments of the truck after it has left the Scania production line. The organization consist of 
nine departments of which one is placed in Brazil. The department handles several customization 
concepts where s-orders is one of them. This report will only consider s-orders and particularly the 
s-orders that need development of new parts and therefore are conducted as s-order projects.  
 
The s-order project group consists of members from several departments. The project managers 
and the design engineers are functions that belong to the department for customized truck 
development and thus they are dedicated to s-orders or other customization concepts.  
Procurement, production and certification are examples of functions that belong to other 
departments at Scania and thus they are also involved in a-orders. The functions that don’t belong 
to the departments of customized truck development might still have people that are dedicated to 
working with s-order projects.  
 

4.1.2 The products 
 

An s-order is always based on an a-order meaning a vehicle with an s-order modification will have 
a large number of components from the Scania standard modular product portfolio. Sometimes 
the customization request need only rearranging and unlocking combinations of existing modules. 
For example, when the request is a new position of one of the axis or an extra axis. These types of 
requests are handled by a specific function within the department for customized truck 
development and not conducted as projects. When the customer request demands creating and 
designing a new part an s-order project is initiated. The process for these project is what this report 
has been focusing on.  

 
S-order projects are divided into two divisions, civilian projects and military defence projects. The 
former develops and produces trucks for civilian customers whilst the military defence projects are 
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for only one client segment, the military in different countries. The process today is approximately 
the same for development and production of the two categories but the lead time is usually slightly 
longer for defence projects since the customer demands are more extensive for this customer 
segment.  
 
The focus of this project has been on the project process for civilian product development and 
production. The goal has however been that the process model should be possible to use for both 
project types. The process is overall the same for both type of projects but because of the extensive 
demands and because the order volumes are usually larger for military projects, the typical situation 
is that some more process steps or more iterations of one activity has to be done in those projects. 
Two civilian s-order modifications can be seen in the figures below. Figure 6 shows a Scania L-
series truck to the left which is available as a-order. To the right is an s-order modification of the 
L-series, a sliding door. Figure 7 shows a Scania NCG truck to the right, a model available as a-
order. To the right is a picture of a s-order modified NCG truck for heavy haulage. 
 

 
Figure 6: Illustrating an s-order modification, sliding door, to the right and its corrresponding a-order to the left. 

 
Figure 7: Illustrating an s-order, heavy haulage, to the right and its corresponding a-order to the left. 
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4.1.3 The projects 
 

The limiting factor in S-order projects is time. If Scania are to stay competitive the time-to-market 
has to be as short as possible as there is otherwise a high risk that the customer will turn to a 
competitor. The customer does not sign up for a purchase when sending in a request for the s-
order modification. It is thus important to have a quick time for development of the solution in 
order to make sure the customer is still interested when the new part(s) has been developed and 
are ready for production.   
 
S-orders are a profitable product category at Scania. What separates Scania from their competitors 
is that they produce vehicles with s-order modifications on the regular production line to an as 
large extent as possible. In year 2017 81 % of all vehicles with s-orders where manufactured on the 
same line as a-orders. This reduces costs for customization significantly. This also creates high 
demands on the development phase, and especially verification of the s-orders design, in order to 
reach up to the high demands of the production to let them in on the standard production line. If 
something goes wrong on the assembly line, for example if a part is incorrectly designed and do 
not fit, if there is there is a collision between parts or if a screw is hidden and impossible to tighten 
the line must stop. When the main line stops it costs a lot of money and thus vehicles with s-order 
modification must flow through the main assembly line as flaw less as vehicles with only standard 
modules.  
 
For the vehicles that are not assembled on the main production line there is either the option of 
assembling the vehicle on the verification line, an assembly line where the takt time is much slower. 
The verification line’s main purpose is verifying designs and assembly sequences before a certain 
vehicle is accepted on the main line. The increased takt time provides more time to solve potential 
problems or deficiencies. Scania also has a collaboration with a manufacturing unit in Laxå that can 
make more complicated rebuilds, the takt time there is even slower and thus the cost is also much 
higher.  
 
The high demands of the production assembly have to be balanced against the demand of quick 
time-to-market. This has led to the internal expression at s-order of being “good enough”. At s-
order you have to work smarter and sometimes take some shortcuts but the quality has to be 
maintained. For example, rather add some material in the construction phase in order to be sure 
of the robustness than doing an extra design loop that adds lead time. The balancing of living up 
to the high demands of the production against reducing lead time is relevant especially for the 
project manager of the project.   
 

4.1.4 Scania lean production 
 

The way of working at Scania is inspired by Toyota and the lean philosophy. The way of working 
for all Scania employees is formulated in the Scania Production System (SPS) which is a 
management system used in all parts of the organization. The way of working is also visualized in 
the Scania temple, seen in Figure 8. The SPS includes encouraging participation and commitment 
from all employees in order to continuously improve all processes and eliminate waste. The SPS is 
connected to the company’s core values; customer first, respect for the individual, elimination of 
waste, determination, team spirit and integrity. (Scania, 2017)  
 



 

 25 

 
Figure 8: The Scania lean temple visualizing the Scania R&D way of working 

The s-order projects are no exception from the Scania way of working and are also distinguished 
by the SPS.  There is a focus on trying to work according to the lean philosophy. For examples 
through lessons learned activities, standardization and continuous improvement for reduced waste. 
The projects are also inspired by agile project management as some parts of the s-order are 
conducted in sprints, and pulse meetings are held every day to review work to be done and it acts 
as a forum for escalations.  
 
The lean philosophy encourages standardized processes. Rigidly specified process is the very thing 
that creates flexibility stated Spear & Bowen (1999) Only if you know a process well you know 
when and how to take shortcuts to save lead time, when the activity is not adding value to the 
customer but rather generating waste. Scania is working a lot with standardized processes and 
process improvements, they even have a department that works only with the general process for 
product development. At the same time, they have a lot of faith in the specific teams and believe 
that the processes are best formulated by the ones working in it.  
 
At Scania they have therefor formulated an overall product development process, “the PD-
process”. It is divided into several parts; the yellow arrow, the green arrow and the red arrow. The 
yellow arrow is the concept development phase where market demands are investigated and 
possible solutions and products to meet the customer demand are traced out. The green arrow is 
the product development phase where the products chosen to best satisfy the customer demands 
are developed and produced. The red arrow is how the aftermarket is handled. The process 
describes how to maintain and updates the current product range. A simple illustration of how the 
different processes come together is shown in Figure 9 below. Every department are then 
encouraged to create their own process models of their specific process and in the model describe 
how and what it delivers to the overall yellow, green or red arrow process.  
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Figure 9: The scania product development process (PD process) illustrating how the “yellow” arrow, “green arrow” and 
“red arrow” process comes together. 

The s-order do not follow the PD process. However, the s-order process can almost be seen as a 
faster version of the PD-process. Following upon a s-order request a concept for a possible 
solution is traced out. If every department believes in the feasibility of the solution the part is 
developed. The design is then verified and finally produced on a vehicle delivered to the customer.  
 

4.2 The s-order process  
 

The s-order process is the different activities and deliveries in the development and production of 
a vehicle with s-order modification(s). In the following section a general overview of the s-order 
project process is presented as well as a description of the actors involved in the projects.  
 

4.2.1 A general overview of the process 
 

An S-order project is initiated when a demand statement has been presented at a capacity meeting 
(CM) meeting by the department for sales and marketing (S&M) and the meeting approves an 
upcoming investigation of the requested modification. A demand statement is a document that 
presents the demands from the market, how much the requested modification may cost and the 
timespan on when a potential solution should be delivered. A CM meeting is a cross functional 
meeting where representatives from all department involved in s-order project are present. The 
voting should be based on whether the modification is reasonable to develop and produce with 
the resources available. If the meeting votes “yes” a project manager is selected and the project can 
start. The project ends when the final vehicle rolls out from the end assembly line to be delivered 
to the customer. Each S-order project consists of six phases shown in Figure 10 below.  
 

 
Figure 10: The six phases of an s-order project; initiation, prestudy, development, verification, implementaion, termination. 

In the initiation phase a project manager has been selected. The task in this phase is to decide 
whether it is worth conducting a prestudy on the requested modification. What modules and 
components will be affected by the modification? Do every department have enough resources 
available? Is the cost of developing the part reasonable? The information is gathered in an 
assignment directive. The assignment directive has to be approved for the project to move onto 
the next phase.  
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During the prestudy phase more detailed information on what actions are needed to produce the 
requested modification is gathered. The project scope is defined including time plan, project 
limitations, risk analysis and list of activities to be performed. Lessons learned analysis from old 
projects should be studied prior the planning in order to avoid mistakes and learn from previous 
projects. A three dimensional (3D) computer aided design (CAD) model is created of the modified 
part(s). Information on how the software in the final vehicle will be affected by the modification 
of the part, what certification is needed, what aftermarket support will be needed is gathered from 
the different responsible departments. A meeting is held with representatives from the production 
site where the need for testing and verification of the designed parts is discussed for the product 
to be produced. The information from the prestudy is gathered in a project definition document. 
Also the project definition has to be approved for the project to move into the next phase.  
 
During the development phase the 2D drawing of the part(s) should be finished. A certification 
process is initiated so that requested or demanded certificates can be tested for. Verification of the 
product is conducted in the form of digital test assembly (DTA), physical test assembly (PTA) or 
both. The DTA and PTA test tries to identify all potential collisions and examines reachability for 
tools. Sometimes, functionality and certification test have to be performed on a complete vehicle. 
In some cases this complete vehicle has to be built, in other cases the functionality can be tested 
in another already complete vehicle. Which tests that have to be conducted is decided by the S-
order production project manager. The verification is an iterative process, after a function has been 
tested eventual deviations need to be dealt with. The testing is then remade and eventual new 
deviation are handled. The process it iterated until the functionality is flawless. When all tests have 
been conducted the order book is opened and the S&M start to take orders for vehicles with the 
specific s-order modification.  
 
In the verification phase the final assembly process is verified by production of a verification truck. 
First the project has to receive an order for the vehicle. In accordance to lean principles nothing is 
produced at Scania unless there is a customer waiting. The verification truck is produced on the 
verification line. The verification line is an assembly line that has a much longer cycle time than the 
standard assembly line. The purpose is for the design and the assembly process to be tested and 
verified before entering the standard line. On the verification line it is discovered if parts are 
missing, if parts are correctly designed, if all colliding parts have been discovered, if it is possible 
to reach all the screws etc.  The verification vehicle is delivered to the customer, sometimes with 
after-adjustments if there were deviations in the production process. 
 
The implementation phase includes assembling the rest of the order called the serial trucks. The 
end assembly is in most cases done on the standard production line. In some cases an s-orders 
have lots of new prototype parts and/or a low volume and the order can then to full extent be 
assembled on the verification line. The vehicles are delivered to the customers. The project 
handover is also initiated. The project will be closed in the last phase but the part developed should 
be handed over to other departments that administrates the future of the developed part. If another 
s-order request on the same modification is received the part should not have to be re-developed 
but the same solution may be used. Sometimes the demand for certain modifications are very high, 
then the s-order solution might be introduced into the standard product portfolio. This is a process 
in itself since the functionality then must be adjusted so that it works with all other modules in the 
modularized product portfolio. 
 
The last part of the project process, the termination phase, is manly for organizational learning. A 
final project report is written by the project manager. A lessons learned analysis is performed with 
the project team and saved for future project members to read. The project account is terminated 

after the final report has been presented at a CM meeting.  
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4.2.2 Roles and responsibilities  
 

A-order development within Scania has a strong focus on modularization meaning all possible 
combinations and dependencies needs to be investigated and made possible. If the modularization 
is not exhaustive there is a risk for collisions between parts. Within A-orders a large number of 
people are usually involved and contribute with detailed information on all parts of the product.   
For S-orders the focus is on only one specific combination, the one the customer asked for. Here 
fewer people are responsible for larger parts of the product enabling a faster and more efficient 
way to develop and produce the products. The mainly involved departments in an S-order project 
are presented in Figure 11 below.  
 

 
Figure 11: The different functions and their communication paths within an s-order project 

 
Requestor 
The person that sends in the request for an s-order modification (PRS) is referred to as the 
requestor. The requestor is usually a distributor on the market, that is, the party where the end 
customer orders their vehicle. The requestor can also be an internal part within Scania. The 
requestor needs to have sufficient information about the requested vehicle and a potential deal.  
 
Sales and Marketing 
The sales and marketing team, also called the production adaptation handler within Scania, is the 
s-order requestors main contact person within Scania. The department is responsible for the 
request phase of the S-order process which includes receiving and managing product requests 
(PRS) sent in by requestors. During the rest of the project they are also responsible for the 
continuous contact with the requestor, to make sure that changes in technical specification or costs 
are communicated to the requestor.  The production adaption hander is also responsible for 
securing a profitable business case and to make sure the s-order portfolio is strategically aligned 
with positioned market segments; this means they help in the prioritization of projects. A project 
will only start if the production adaption handler believes there will be a continuous market demand 
for the adaption. A continuous market demand might include one customer ordering several trucks 
a year with the same modification or that the production adaption handler believes the 
customization request is something more customers will ask for in the future and therefore foresee 
a growing demand.  
 
Project management  
The s-order project managers’ main responsibilities are planning and managing the s-order projects. 
The project manager coordinates involved functions such as design engineering, procurement, 
production and aftermarket through the whole project process in order to develop and produce 
special customer requests.  
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Engineering 
The main responsibilities of the s-order engineering are developing and designing solutions to the 
s-order request. At the department works mainly design engineers that draws the articles needed in 
the new solution in computer aided design (CAD) programs. At Scania there are different 
departments responsible for designing different types of parts. Some departments design the 
physical components, some department designs the software. Some departments designs the 
cables, some departments design the electrical systems, some departments design the parts in the 
user interface etc. The s-order designers are also responsible for creating documents, or requests, 
for verification of the parts.  
 
Procurement 
The s-order purchaser is responsible for the procurement process of the parts designed by the s-
order designers. Scania generally do not produce their own parts but all parts are ordered from 
external suppliers. There are some exceptions to this, Scania produces the engines, the gearbox, 
the axles and the cabins inhouse. The role of the s-order purchaser is also to introduce new 
technology in the products. They act close to the market and learns what the market want and is 
reasonable to purchase.  
 
The main responsibilities of the s-order purchaser are to source for suppliers to deliver the 
customized parts that have been designed by RS. In the purchasing process the s-order purchaser 
should act neutral and go out broadly on the market to find suppliers. The purchase decision should 
be based on costs and directions are to go for the cheapest alternative. The purchasing department 
are also bound by agreements within the Volkswagen corporate group, large purchases should be 
coordinated between the parties in the corporate group which sometimes can become restricting. 
The purchaser should also update the project management on investment costs in tools as well as 
part prices.  
 
Production 
The s-order production manager investigates the possibility of a solution to be built on the main 
assembly line. There are options to building the vehicle on the standard production line. If the s-
order modification is to complicated or only in low volumes the full order volume can be produced 
on the verification line. Scania also has a factory in Laxå that only deals with very complicated 
rebuilds. However, the time needed for production and also the cost of production varies greatly 
between the sites. The s-order production manager also investigates if investments in new tools are 
necessary. Another task for the s-order production manager is to decide on what verification tests 
that are necessary, digital physical or both. The production department conduct the verification 
tests.  
 

4.2.3 Current visualization of the process 
 

At the department for project management there are currently four documents visualizing the s-
order project process. One overview-map visualizing the phases and the s-order milestones and 
some of the activities that should be completed for that milestone.  There exists a power point with 
an overview of the whole process and its milestones and then more detailed descriptions of the 
activities to be fulfilled for each milestone in the following slides. There also exist word documents 
for all the milestones with checklists of what activities that should have been completed prior to 
passing each milestone. Lastly there exists a general work breakdown structure (WBS) list, an excel 
document with a list of all activities that a project has to perform in each phase in a project, the list 
it is not extensive but each unique project has to add and take away some activities. The is no 
documents showing all involved actors in a project on a cross functional level. 
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The documents are all gathered in a folder on a common server that all project managers have 
access to. Together with the process descriptions are several templates and instruction manuals for 
different parts of the process. A map structure has been created but many of the project managers 
still find the structure confusing, and that there are too many documents in the folder that it is hard 
to find what you are looking for.  
 
The are some problems with the current visualizations and descriptions. First of all, the language 
is not consistent over the different documents. Different phrasing is used for the same activities, 
the milestones are named differently in the documents and what activities that are included differ 
between the documents. This creates confusion rather than providing help towards working in a 
standardized way.   
 
The second thing is that there is no clarification regarding weather these documents are up to date 
or not. It was found during interviews that some of the documents, for example the word 
document with checklists on what have to be accomplished in order to pass a milestone, are not at 
all up to date. But they are available in the same folder as the documents that are up to date. This 
makes the system unreliable, the user don’t know what is current or not and may choose to use 
their own way of working instead. This has a spiralling effect, as people are not satisfied with the 
tools available they create new ones one their own which adds even more variability to the existing 
tool box.  
 
The third problem is that the level of detail is too low in the existing documents. It has therefor 
been demanded by some project managers that more detail is provided about what activities are to 
be done and when. Also information regarding the execution of the process has been demanded 
especially by project managers the less experienced project managers.  
  
The fourth problem with the current visualization is that there has been no introduction to the 
documents, or education in how to use them. This mean when talking to the project manager it 
was found out that many people didn’t even know about the tools that are available that are thought 
to help and facilitate the work in new projects.  Instead people create their own way of managing 
projects, often meaning ‘reinventing the wheel’ i.e creating a new version of something that already 
existed.  
 
 

4.3 Summary 
 
The department for customized truck development at Scania has many customization concepts. 
This report has been focusing on s-orders and specifically the s-order requests that demand 
developing a new part for the vehicle. The development and production of this new part is 
conducted as an s-order project. The process for the s-order projects has been the focus of this report.   
 
The s-order project consists of six phases; initiation, prestudy, development, verification, 
implementation, termination. The limiting factor in these projects is time. The customer does not 
sign up for purchase when sending in the s-order request and thus in order to reduce the chance of 
the customer turning to a competitor or finding other solutions, a short time-to-market is essential. 
The demands on developing the parts quickly have to be balanced against the demands from the 
production line on flawless and well verified design which is something that adds time.  
 
S-order projects are influenced by the SPS which is a way of working within all of Scania influenced 
by the lean philosophy. The SPS includes the encouragement to work according to standardized 
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processes, with continuous improvements of processes and commitment from all employees. The 
use of visual tools in everyday work is also encouraged.  
 
The current visualization of the s-order process is lacking in several ways. There exist several 
versions that are not coherent in the information provided, there is too detail on what to do and 
when, there has been no implementation or education in how to use the tools and it is hard to 
retrieve the tight tool at the right time because the structure is messy. This has led to workers creating 
their own versions, often meaning ‘reinventing the wheel’, and this becomes a negative spiral with 
even more versions, less cross check of the information provided and a worse document structure.  
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5.  Benchmarking other departments at Scania 
 
In this chapter some other departments at Scania and their work with creating a process model is introduced. The 
purpose is to benchmark the s-order process against the other departments. By using other departments at Scania to 
benchmark against the models are kept coherent within the organization This enhances knowledge management, 
users can quickly orient themselves and understands what the model is showing and this makes the model more 
useful.  
 
 

5.1 Product introduction process 
 

The product introduction process, also called green arrow within Scania, is the process through which 
new modules in the a-order portfolio are developed and made available to customers. It is a cross 
functional process with many involved actors that each contribute with detailed information on a 
part of the product. The leadtime for the product introduction process is substantially longer than 
that for s-order which is why the process cannot directly be implemented by the s-order 
department. However, since the product integration process is how regular vehicles or a-orders are 
developed there is a notion that the product integration process should act as guideline for other 
product development processes such as s-order. Some departments within the s-order process, 
such as production, work according the same milestones in the s-order process as in a product 
integration process i.e. the same production steps are needed in the production of an s-order 
vehicle as in the production of an a-order vehicle.  
 
The green arrow is owned by the Scania project office, their main task in managing and educating 
staff in the green arrow process. The modelling of the process was managed as a project over 
several years. The project group mapped the overall milestones for all departments in separate 
swimlanes. The purpose of the cross functional process map was to create a common language, 
and define the different roles of the different departments. After the overall mapping had been 
finished workshops were held with each department where the swimlanes with the overall 
milestones were broken down further into department specific inputs, activities and deliveries. The 
departments could also decide what was relevant for them and not and exclude or complement 
with new parts. At the workshops the groups got to create the process flow themselves by using 
post-its to write down the activities and putting them in sequence until the process flow had been 
created. The task was also to reflect upon the purpose of each activity, this in order to highlight 
eventual redundant tasks and remove them and thereby reduce waste. The department were given 
1-2 working days for the workshops.  
 
The layout has been updated since the processes mapping process and a second version has been 
launched. The goal has been to make the layout clearer and consideration has been put to layout 
aspects such using colour for colour-blindness. The information in the process map has also been 
updated over the years. Change Requests (CR) has been sent in from improvement groups within 
the organisation but also individual workers have sent in requests to change or add or make 
something more clear in the process plan. The process model has thus experienced continuous 
change. This continuous change has been part of the plan, a process model should not be static 
but should change in accordance to the organization. (Tonnquist, 2014)  
 
A new feature in the process model is that the R&D team has introduced a takt time for the process. 
Four out of ten milestones have been chosen as points in the project to scrutinize. Every 
department and their deliveries is reviewed in order to measure the level of matureness in the 
projects.  
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5.2 Follow up process 
 

The department for product follow up, also called “red arrow” within Scania, maintains and 
updates the current product range on the market. As an example, if a flaw is discovered on an 
already delivered product the follow up process is how the deviation is handled; the customer may 
need a new or repaired product, investigations are needed to find where the flaw occurred, 
investigations regarding the spread of the flaw needs to be performed, adjustments on future 
produces product may be needed etc. The follow up process is interesting to benchmark against 
the s-order process since time as a scarce resource is a common nominator for both departments. 
Within the follow up process speed is essential, the problem needs to be found and handled fast.  
Within s-order the time-to-market should be as short as possible in order to stay competitive. The 
product follow-up process is also similar to s-order in the aspect that the projects can differ a lot. 
In practice this means that the process model cannot be too complicated and detailed, the process 
need to be fast, and it should also be adaptable in order to be applicable on a large range of different 
projects.     
 
The modelling of the red arrow process was handled by a process developer at Scania. In order to 
create involvement and establish the process within each cross functional unit of the follow-up 
process every department was invited to participate in the build-up of the process map meaning 
representatives from all departments have been involved in the work. The goal was to together 
create a process model describing what should be done. How the activities were to be done was left 
to the specific units themselves to describe, in a decentralized fashion. This was also a way to 
specify roles and responsibilities but the units may themselves decide how to fulfil their 
responsibilities.  
 
The process modeller put a large emphasis on implementation of the process. It can take time to 
educate everyone in a new standardized way of working. The process modeller held courses and 
workshops with the affected workers about the process in order to create awareness and 
understanding about the process. This also served as opportunities for everyone to question current 
methods and by that affect the future way of working. The process became true to reality since it 
was build up by the people working in the process and not by someone with an outside perspective. 
Common language and formatting was used which means everyone understands what is described. 
The implementation was allowed to take time and the education and implementation workshops 
were organized over time in order to continuously learn. The process developer means that deep 
knowledge about the process is essential in order to cut lead times. Only someone who knows the 
process well enough, knows when there is a possibility to take shortcuts. The shortcut may only be 
taken if one is sure that the quality is maintained. The keywords for the process modelling was 
simplicity, clarity and accessibility. Everyone should know how to access the model and everyone 
should understand what is sais when looking at it.  
 
The process model for the product follow up process is designed in several layers. The content is 
available as documents but has also been connected to their internal webpage. The top level is a 
milestone chart showing the general milestones and decisions points in the red arrow process. 
Underneath are short explanations of what each milestone means. This level is meant to give a 
short introduction to the follow up process and the general accomplishments that has to be met 
within the project. It also provides a brief understanding of what the general milestones mean.  
  
The middle layer is a cross functional milestone chart. Meaning all the involved departments in the 
follow up process have mapped their milestones in connection to the general milestones of the 
projects. Only milestones, together with short description, have been illustrated since the belief 
was that the process needs to be simple and clear. Involving group activities, deliveries and input 
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from all cross functional departments would make the model too complicated. The middle level in 
meant to provide an overview of all involved units, their responsibilities and dependencies. 
 
The lowest level shows an overview of the general milestones with checklists of the activities, 
deliveries and inputs that needs to be completed for each milestone. This level is meant for each 
cross functional department to fill in with their own checklists providing a more department 
specific view of the contributions to the main process.   
 
The process model has also been complemented with a guide to how the product follow up process 
should be maintained and continuously improved. It has been visualized in an improvement 
structure map. Leadership, ownership and management of the process was mentioned a lot as 
something critical for successful process creation and implementation. Someone needs to lead the 
work. Someone need to be in be responsible for the content and that it follows general strategies 
and someone also has to be responsible for the everyday maintenance when smaller changes occur.   
 
The process model of the product follow-up process is used in several settings. It is used for 
introducing the process to new employees or other departments.  It is also used as support for the 
people working within the process. If there are uncertainties or discussions on how to perform an 
activity the model offers a basis to return to. The model is used as basis for what is to be done, a 
recommendation of how to perform the task is sometimes written but the notion is that it is up to 
the individual themselves to decide upon the how.  
 

5.3 Cab development process 
 

Inspired by the process model of the product introduction or “green arrow” process the 
department for cab development have conducted work in order to model their own process. The 
work has been iterative meaning the cab development team are still continuously making changes 
to the model as they notice that some things are not done according to the formal process or 
routines change. The goal is always for the process model to visualize the “as-is” and not the 
“should-be” process. The layout and formatting is much inspired by the PD-process model. At cab 
development the overview of the process was the most important focus. Details have been listed 
in separate documents as longer explanations in text or checklists.  
 
It is also mentioned that during their work with modelling the process the definitions of milestones 
have been questioned by the involved. Their reasoning has been that a milestone should be 
something that has to be achieved or fulfilled and not something that is about to start or be created. 
They have therefor looked over the formulations of the milestones in order for all their milestones 
to follow this logic.  
 
It is also mentioned that responsibilities within the process were sometimes found to be unclear. 
This should be made clear in a process model. Since projects conducted by the department vary in 
size it is also important the process model doesn’t go into too much detail and that the process is 
scalable. It should be clear that some activities can be skipped if the project is small or if the project 
manager judges an activity as unnecessary for the specific project.  
 
Since the launch of the model it is being used for planning and follow-up of the projects. The 
model offers an overview of the projects which is helpful in the planning and follow-up exercises. 
The model is also used for introducing new workers to the process. They do not use the model 
daily but rather at regular exercises, such as planning a project, introduction events or at group 
conferences where the model is also updated.   
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5.4 Summary 
 
Many insights were gathered from visiting other departments at Scania, comparing their processes 
to the s-order process and investigating how they have chosen to model their processes, and are 
using the models. One conclusion is that creating a common language and that the process is true 
to reality is important if you want people to follow a standardized process. In the cab process the 
original process model has been changed on hand as more and more things are revealed to function 
differently in reality than in theory. In the follow up process the future users of the model were 
invited to be a part of the build-up of the process model and work with it continuously in order to 
educate everyone properly in the process before launching it. In the green arrow process, a system 
for change requests was set up. Users could send in requests for changes in the model, the requests 
were later looked over and compiled into a second version of the model.  
 
Defining the roles and responsibilities is also mentioned by all the other departments as something 
that process model should do. One purpose of a process model is to clearly specify every involved 
functions responsibility in order to find and eliminate “grey zones”, tasks that no one is responsible 
for and thus more often than not is never done.  
 
Modelling in layers to create a scalable process model and get the right level of detail for every user 
is also something that was mentioned. Either complementing written documentation can be 
created as in the cab development process, or visual overviews with different focus can be used as 
in the red arrow process.  
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6.  Modelling the s-order process 
 
The modelling of the s-order process was done in two turns. The first time a top-down approach was used. The result 
was later discarded and a second approach was tried out where a bottom-up approach was combined with top down 
approach. This chapter described the two modelling approaches as well as the resulting model.  
 
 

6.1 The top-down approach 
 

The modelling of the s-order process was done in several turns. The initial approach was to use 
the existing documentation and templates of the s-order process and try to map out all the 
information into a process flow in a top-down approach. The existing documentation was 
scrutinized and then mapped out in a flowchart. Information from interviews with project 
managers and representatives from other departments were also used to get a good view of the 
work that is done within the s-order process and to map out the flow.  
 
A workshop was then held with all the project managers where the process map was shown and 
they were given an opportunity to comment on the map and if it coincided with how their work. 
The group was divided into four groups that each got a printed map to look through. They could 
then write, directly onto the map or on post-it notes, all comments they had on the substance or 
layout.  
 
This working method was later dismissed. First of all, it was difficult, especially as an external part, 
to map the process correctly form the existing documentation. Scania uses a lot of internal 
abbreviations that are easily miss-understood and without initial knowledge about the process it 
would sometimes be hard to even understand what an activity meant in practice. The 
documentation was not coherent over the different versions meaning own judgments, in 
cooperation with the supervisors, had to be done about what was the correct version. This is not 
optimal that an external person together with input from just a few users decides on what the 
process looks like. Ideally opinions from all users should be gathered and taken into consideration.  
 
Secondly it is always best to let the users of a model be part of the modelling process. The process 
of modelling a process is important for learning purposes and reflection purposes. To review the 
working methods and question why certain activities are done is a part of finding waste drivers and 
improvements while modelling the process. It is also important that employees get the feeling of 
involvement, this increases the chances of the model being used afterwards (personal 
communication, 7 nov 2018) 
 
The result of the workshop also showed that each of the four groups thought very differently on 
the process and some comments were direct opposites which made the information gathering form 
the workshop inconsistent and hard to use further.  
 
The resulting model from the first modelling approach was not very user friendly. The process was 
mapped as a flowchart, in sequence with all phases included in one documents. When printed out 
the model was five A3 pages long. It showed to be not very useful for everyday work. Since the 
purpose was to create a process model for the project managers to use in their everyday work, the 
result was discarded..  
 
During this first turn of modelling the intention was also to map all cross functional units in one 
document. With the process for different departments separated in swimlanes. (The coloured 
swimlane in the picture was the project managers’ activities in more detail, the grey and white 
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swimlanes were the cross functional departments’ activities) This in order to get an overview of 
the work of all involved departments and specify the roles and responsibilities, something that had 
been found to be unclear during many of the interviews. However, this made the model too 
extensive and instead of providing clarity it rather made the model messy. Therefor during the next 
modelling turn the process model showing all cross functional units in different swimlanes was 
separated from the process model showing only the work of the project managers. This created a 
final model in two layers.  
 

6.2 Modelling in layers 
 

The first version of the model had been difficult to use, it was too extensive and the layout made 
it complicated to handle. Therefor on the second turn it was decided to split the model into two 
layers providing different level of details. One providing more overview of the whole process 
including all functions involved in the projects, hereafter referred to as the cross functional layer 
(CFL). The other layer providing detailed information for only one function on what to do, the 
project managers. This layer is hereafter referred to as the department specific layer (DSL). The 
DSL was divided into the six phases of the s-order process; initiation, prestudy, development, 
verification, implementation and termination. The other functions involved in s-order projects can 
then take inspiration from the DSL and map their own specific processes and how they connect 
to the project.  
 
The process modelling technique used follows the technique described in the “Building models of 
product development processes: An integrative approach to managing organizational knowledge” by Tyson R. 
Browning. Inspiration was also taken from the other departments at Scania. For example the  
”green arrow” process model is created with the purpose of being the top layer in a model 
presenting an overview of the green arrow process, all involved departments and their 
responsibilities. The involved departments are then encouraged to create their own specific process 
models and connect them to the “green arrow” process.  The ”red arrow” process model was also 
created in layers with more department specific detail as you move down the layers. The cab 
development process has complemented their flowchart model with checklists in separate 
documents.  
 

6.2.1 The bottom-up approach 
 
A second workshop was held were all the project managers at the s-order department were invited 
as well as their managers. This time the setup was for the participants at the workshop to use their 
knowledge from working in the process to map out the flow of activities, a bottom-up approach. The 
goal was to get an accurate view of how they currently work in the s-order process. Making the 
future users of the model define the vocabulary for the different inputs, deliveries and activities is 
also good for learning purposes (personal communication, 7 nov 2018). A preparing email was sent 
out beforehand so the participants new what they were going to do during the workshop. Different 
coloured post-its, with different meanings, were used as tools to map out the process flow. Due to 
time restrictions the group had to be divided into groups and each grouped worked with one 
specific phase instead of the whole s-order process. The workshop started with a presentation 
about the rules for the workshop, what they were about to do and what tools they had available.  
 
The first task during the workshop was for the participants to define the boundaries (Browning, 
2018). They each had to specify the activity that starts and the finishes the phase they had been given. 
All systems are part of a larger system so it is important to specify the limits of the system to be 
described (Browning, 2018). By specifying the start and finish of a process, or phase within a 
process, the participant also reflect upon questions such as; “what do we want to achieve in this 
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phase?”, “what has to be achieved in this phase in order to move on to the next?” and “what has 
to be delivered for this phase to start?”. Within lean it is important to always reflect upon why 
activities are performed in order to make sure only activities that create value for the customer are 
carried out.  It had also been intercepted during interviews that there existed different meanings 
amongst the project managers on when a projects starts and when it ends. This is an example of 
the kind of uncertainty that a standardized processes aim to eliminate.  
 
After having defined the boundaries the internal structure had to be built (Browning, 2018). The 
participants were asked to map out, by writing on post-it notes, all activities that leads start to finish. 
Between every activity they were also asked to write down what had been achieved in the activity, 
what was deliverable in the activity. This is a way to make the participants reflect over what activities 
are value adding and which are not, and thus find waste drivers (personal communication, 22 nov 
2018).  
 
When mapping out the flow of activities the participants were asked to follow some rules of thumbs 
for visualizing processes. These rules, shown in Figure 13 below, were handed out for the group 
to follow. The picture also shows some questions that could be discussed within the groups.  
 

 
Figure 12: Some rules of thumb for visualizing processes. Source: Maria Wiik, 2018 

In the end of the workshop all groups had time to present their work. The other participants thus 
had a chance to comment on the work done in the other groups. This was also a chance to integrate 
the phases of the model, to make sure the output from one phase really was the input in the next 
phase. This is the third step of Brownings modelling technique (Browning, 2018).  
 
There had also existed a tool, called the “black box”, that could be used within the groups if there 
was ever a conflict on a certain path or activity. Instead of wasting time on long discussions the 
“black-box” (a black piece of paper) could be mapped as a link in the process flow. During the 
final presentation these black boxes were discussed amongst all participants. Some black boxes 
were exchanged to coloured post its, when the whole group discussion lead to a revelation or 
solution. Some were left black. These are parts of the process where continuous work on deciding 
a standardized way of doing it has to be decided upon by the managers of the team.  
 

6.2.2 Decomposing the process 
 

The DSL has been divided into three sections. The material from the workshop was used to fill in 
the top part, of the DSL model which is a flowchart showing an overview of the activities, inputs 
and outputs of the project phase. However, the result needed to be complemented with more 
detailed information and descriptions of how to execute the activities in the process and thus the 
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top part was complemented with two more underlying descriptive layers. The second section 
provides checklists for what has to be achieved in every activity. The last section provides links for 
further information on a part of the project or a certain activity. This is in line with the fourth step 
of Brownings process modelling technique where the model should de decomposed recursively 
(Browning, 2018). In some cases when the level of detail differed in the result from the workshop 
the information was used to fill in the checklists instead of adding to the flowchart. 
 
The checklists were created with the help of existing documentation available in the process folder 
that all project managers have access to as well as with information from interviews. The intention 
is that the model should provide a framework for the department to continuously work on, filling 
in the details as they decide on how their standardized processes should be conducted.  
 
Some other changes in the visualization was also done. Influenced by the Scania PD process the s-
order process phases were divided into two parts; s-order concept development including initiation 
and prestudy and s-order product development including development, verification, 
implementation and termination. The names are copied from the names of the phases in the PD 
process and the colour was also set thereafter. Creating a coherent language through the 
organization is important within process modelling. Many people that work at Scania s-order have 
previously been working in the “yellow arrow” or “green arrow” process at other departments 
within Scania and are familiar with the vocabulary used in these processes. The goal was therefor 
to align the s-order process with these other processes at Scania.   
 
Another differentiation that was made was to separate different types of the milestones. Previously 
all milestones were visualized the same but it was noticeable that they were not all treated the same. 
It was discovered that some milestones need only approval from the project group to pass. Some 
milestones need approval from a higher instance to pass. The milestones were therefore separated 
into two groups; milestones and decision points. Milestones being the ones that can be passes with 
approval from the project group. Decision points being the ones that need approval from a higher 
instance to get passed.  
 

6.2.3 The cross functional aspect 
 

In process modelling there is always a balance between clarity and making the model too 
complicated with too much details. After the first approach was dismissed it was decided to lift out 
the cross functional overview and make it a separate overlapping layer in the model. The s-order 
projects are, as almost any product development process, of highly cross functional nature. This 
means that several departments are involved in the projects and the work of one department will 
be dependent on work from another department that you might know very little about. It is 
therefore important to produce standardized process models that clarify different roles and 
responsibilities. Specifically, the project managers that plans for and manages the project need to 
have a good overview of all cross functional responsibilities.  
 
The level of detail was decided to be set on the level of milestones instead of on activities, inputs 
and deliveries since this would make the model too extensive. Also making a flowchart of 
departments specific activities is best done by the parties involved in the activities. It is encouraged 
that other departments within the s-order projects follow the project managers lead and through 
workshops or similar activities models their own process and connects it to the overlapping model 
presented in this report.  
 
 

6.3 Presenting the model 
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The final model is scalable and composed of two layers; the cross functional layer (CFL) and the 
department specific layer (DSL). The levels differ in the level of detail it offers the user. The top 
layer, the CFL. shows all involved departments and their cross functional dependencies by 
visualizing the milestones of all the teams and their placement in time in relation to other 
departments milestones. The second layer, the DSL, is specific for the project managers and offers 
more detail, both in the form of a flowchart of all the activities, inputs and deliveries to be 
completed in each phase, and detailed checklists specifying the work in each activity. It is 
encouraged that all other departments involved in the s-order process also creates their department 
specific layer of the model so that a tree-like structure is created where all department have a 
detailed process description connected to the cross functional overlooking layer.  
 
The colours and language in the model are inspired by other processes at Scania. Even though 
there is no formal standard for process modelling at Scania (personal communication, 26 okt 2018) 
there is always better for the knowledge management within the process that users are familiar with 
the layout and language to that they quickly can understand the information the model provides 
(Browning & Ramasesh, 2009).  
 

6.3.1 Cross functional layer 
  

The CFL is a map showing all department specific milestones in different swimlanes. The 
milestones are arranged in time and thus one milestone further to the left on the map has to be 
achieved before all other milestones to the right can be achieved. This provides an overview of the 
different responsibilities within a project. Is also creates an understanding for the whole project. A 
worker in one department can clearly see which other department are waiting for their results. It 
also shows what deliveries that other departments have to deliver before one can fulfil their 
milestones. In lean projects the whole project team should continuously work towards maximizing 
the customer value. In order to avoid waste driving grey-zones it is important to have an 
understanding of the whole product and your own responsibilities as well as other involved parties’ 
responsibilities. In a product development process this is of extra importance  since the project 
naturally involves many ad hoc activities (Browning & Ramasesh, 2009). 
 
Some functions that work in similar way have the same milestones and have therefor been grouped 
together in one swimlane. At the top are the phases and the overlapping millstones specified. The 
overlapping milestones for the project are also the same as the project managers.  
 
The milesones can also be used to implement quality measures on the projects, something that is 
not done today. A milestone often includes many different point to be fulfilled. A quality 
measurement could be to measure how much of the point to pass the milestone that were achieved, 
80% or 100%. Another measure could be how much of the resources have been used at a certain 
milestone compared to the planned amount of resources. By starting to gather measurements like 
these a standard can be developed that tells how much time, resources etc. that should have been 
used by a certain milestone. More about this is written in chapter 7.  
 

6.3.2 Department specific layer 
 

The DSL model, the layer specific for the project managers is composed in three sections. The 
model is six pages; one for each phase. A selection of the model is shown in Figure 15. The first 
section on each page is a flowchart of the input, activities and deliveries to be completed within 
each phase. A flowchart was chosen as modelling technique based on Aguilar-Savén’s framework 
presented in the theoretical framework (Aguilar-Savén, 2004). A flowchart was also suitable since 
it is used within other departments within Scania and hence provide a layout coherent ot the rest 
of the organization. The symbolic notations and their meaning in the flowchart are presented in 
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the Figure 14 below. The symbols were chosen since they are widely used within Scania, although 
they are not a standard.  
 

 
Figure 13: The symbols used in the process model and their different meanings. 

The green box symbolizes an input to the process. The supplier can be external or internal. The 
yellow box symbolizes an activity that is to be completed by the project manager. The red box 
symbolizes something that should be delivered from the process to either an external or internal 
part. The circular arrow illustrates an iteration as some parts of the s-order project are conducted 
with inspiration from agile project management. Design is iterated forward in sprints where the 
project team after each sprint goes through the results from the preceding sprint and decides on 
what to do in the next sprint. This is repeated until desired result has been achieved. Shown on the 
flowchart are also the milestones(MS). They are visualized for the project manages to know that 
after a certain activity has been finished a milestone has been reached. This also facilitates for the 
managers to control the projects. Different quality measures can be implemented related to the 
milestones in order to make sure the project are aligned with the business goals. This is not done 
today and is discussed further in chapter 7.  
 
The second sections is a checklist, providing more detail on what is to be completed within each 
activity. The last section provides links for further information and different tools & templates, 
internal web pages and internal documents that the project managers use in their everyday work. 
The project managers work with planning, follow-up, risk analysis, reporting etc. and thus a lot of 
different documents needs to be maintained. The existing mapping structure of all different 
documents create a lot of confusion and project managers reinvent the wheel over and over again 
as they don’t find the right tool or find the existing templates are not up to date. By connecting 
these to the project model both usage and maintenance of the documents is facilitated.  
 
The model is meant to be scalable in the sense that depending on your experience the model can 
be used in different ways. A newly hired project manager might need all the information in all three 
sections including the information in the links. Project managers that have worked for some time 
might only need the templates and flowchart since he already knows the steps in the checklists. An 
experienced project manager can only take a quick look at the flowchart to get oriented.  
 

6.4 Maintenance of the model  
 

When modelling a process, it is important to think about implementation of the model in order to 
make sure the model actually is used. Otherwise there is a risk for organizational forgetting, that 
the map is discarded as soon as the modeller is not present anymore and the model is never used. 
(Browning & Ramasesh, 2009) 
 
One way to minimize the risk of organizational forgetting is to involve the users in the modelling 
process. The cross functional model has been presented to most of the teams involved in the s-
order process at an improvement group meeting. The cross functional improvement group has a 
meeting every month and their task is to work with continuous improvements of the s-order 
process. During the meeting the group was introduced to the model and encouraged to continue 
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working on the model within the improvement group. The plan is that the CFL can be a tool for 
the improvement group to learn about the process but also to identify challenges and waste drivers 
in the process that they later on can work with improving. The CFL is thus not a static document 
but is meant to evolve with changes in the process as departments change and improve their 
working methods. The first task for the group was to cross check the, by the modeller, plotted 
milestones. A process model is most accurately created in participation with the future users of the 
model. The leader of the cross functional improvement group is employed at the department for 
project management. This person has been present during the whole modelling process and is 
meant to be the appointed administrator of the model.  
 
To appoint an administrator of the process model is another way to decrease the risk of 
organizational forgetting (personal communication, 7 nov 2018). The administrator will handle 
maintenance of the model and make sure it stays up to date. The administrator will also handle 
eventual changes to the model that arises as it becomes more widely used. As described by the 
modellers of the cab development process at Scania, many changes have been made since the 
launch of the model as it is discovered that the everyday work functions differently in reality than 
in the model. The implementation of a model may take time, but the time taken for anchoring the 
model is very important for successful future usage (personal communication, 11 nov 
2018)(personal communication, 26 okt 2018).  
 
The implementation of the DSL for the project managers started at the second workshop. All 
project managers were invited to be part of the modelling process. The model has afterwards also 
been checked by a smaller reference group including the two managers at the project management 
team. The model should still be given time for further implementation, you have to “test drive” a 
process for a while (M. Wiik, personal sommunication, 7 nov 2018). The administrator can gather 
comments after a month and then with longer spans and use them to review the model and thus 
work with continuously improvements of the process model. The same administrator will be 
responsible for the project managers’ department specific model as for the cross functional layer.  
 
For the administrator to be able to keep the model up-to-date the ownership of the model must 
be clear. (Browning & Ramasesh, 2009) The owner of the process is the ambassador and should 
know the process well in order to be able to take well considered decisions on the process. 
Information about the process must flow between the owner, the administrator and the users 
continuously so that the model stays up to date with changes in the surrounding environment it 
describes.  
 
Another thing to think about is where the model should be available for its users, in a folder? on 
the intranet? Printed out on a wall? (personal communication, 26 okt 2018).  The department 
specific model has been created with this in mind and the format is therefore a regular A4 
document that easily can be printed out on A4 papers for personal use or in a larger format to be 
mounted on a wall. The model is best used digitally as that is when all internal and external links 
work. The cross functional model is created as an A3 document but also this model can be scaled 
up to be mounted on a wall or used in a workshop setting. The models should be available in the 
s-order folder, that everyone that works within s-order has access to, as well as on the intranet.  
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7. Discussion   
 

7.1 Using the model  
 

This chapter shows how the model can be used for learning and decision making on the process 
in order to move towards an improved, more lean, s-order process.  The chapter is structured with 
inspiration form the framework built of four categories of purposes for PD process modelling 
developed by Browning & Ramasesh (2009).  
 

7.1.1 Project visualization 
 

The process model provides a visual overview of what activities is expected to be done and when 
throughout the project. With everyone using the same process model to work according to a more 
standardized way of working can be achieved. Rigorous standardization should be used to reduce 
variation in the projects. With standardized processes workers don’t spend time on ‘reinventing 
the wheel’ or other non-value adding activities. (Browning et al., 2006) Standardized processes is 
also a tool for creating flexibility and predictable outcomes which is the basis for continuous 
improvements.(Khan et al., 2013) It was discovered during interviews that some workers had 
difficulties describing the process and sometimes even inconsistent view of the s-order process. 
Amongst the project managers everyone did not know about the existence of a process description 
and when they were presented to the existing visualizations many expressed that they hadn’t seen 
them before. At the daily pulse meetings that are held at the department there were also many 
questions on how specific parts of project should be conducted, this is partly due to many newly 
hired project managers. The difficulty describing the process was the same in the cross functional 
teams. At the cross functional improvement group meeting a majority of the group did not 
recognize the overlapping milestones for the s-order projects. As s-order has grown much larger 
in the last couple of years, the projects have grown larger and workers have become more 
specialized and focused on their own specific task and to some extent lost the overview of the 
whole project. Effective projects are conducted by a focused workforce with coherent view on 
what is to be done and the final goal (Tonnquist, 2014). A clear visualization of the process is an 
important support for the workers, so that they know what to do, how they should do it and at 
what time in order to follow the standardized s-order process. The model should therefore be used 
as a tool to support workers learning about the s-order process in order to work in a more 
standardized way. 
 
With larger more complex projects follows more specialized tasks and this creates a larger risk for 
‘grey zones’, activities that no one is responsible for. The activities in the grey zones can bring large 
costs onto the project if they are not discovered and completed. It is the task of the project manager 
to make sure this does not happen but it can be hard to spot the grey zones before it is too late. 
By using the CFL that visualizes all roles and responsibilities, the grey zones are more easily 
discovered and the activities can be distributed so that someone can be appointed responsible. It 
is important that the management is behind the model so that a potential debate on who’s 
responsibility a certain activity is can be solved with authority. 
 
The model has been created in layers in order to provide different views. The top layer visualizes 
key leverage point that everyone in the project should keep track of. More detail is provided in the 
DSL. In the DSL model the process is visualized in a flowchart and specifications to what is to be 
done in each activity is given in the checklists. Other visualizations of the process should be 
discarded in order to remove potential sources of confusion. There should only ever exist one 
version of the process model, the one decided upon by the process owner. In this way everyone 
knows which one is up to date and become more willing to use the model. This also means that 
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the process owner must know the process well and, together with the administrator, be prepared 
to receive questions about the working methods in the model especially during the first time of 
implementation. The responses must be uniform, as soon as confusion is created there is risk that 
workers start creating their own methods. The model is a tool to provide clarity about the process, 
the information surrounding the process must follow in the same direction.  
 

7.1.2 Project planning 
 

The process model can also be used as support in project planning. The DSL model has been built 
as a standard project with the aim of visualizing a levelled product development process flow. 
Activities can then be added or removed during the planning exercise. The flowchart and checklist 
helps to not forget any activities. Some sub-processes such as the certification process or 
procurement process has to be carefully planned in order to meet tight time frames. The CFL can 
be used in order not to forget to invite any departments whose knowledge will be useful to meet 
the project goal.  
 

7.1.3 Project execution & control 
 

The model can be used in execution of the project. The CFL and the DSL can be used for follow-
up on the progress of the project.  The project manager can use the checklists in the DSL to make 
sure nothing is forgotten. The links in the model can be used for further information about 
different topics around the project, such as “who do I contact for help regarding how to get a 
certain certificate?”.  The purpose is that the most used tools, templates and links that are needed 
within a project should be connected to the DSL. This means only the DSL is needed to find all 
necessary equipment for the project manager to conduct a project. This reduces waste as there is 
less time spent on searching through folders after the correct template or tool.  
 
The model can also be used for control of the process. One suggestion is to introduce KPI’s in 
relation to milestones. The project managers can for example be asked to define to which degree 
they have accomplished a certain milestone, 80% or 100%.  The task of the project managers 
should be to check the quality of the achieved interim results and not just the complete activities 
(Browning & Ramasesh, 2009) It is mentioned that escalation of non-reached targets is of highest 
importance, as of today projects are often continuously pushed forward. This can make the delay 
every longer (personal communication, 7 nov 2018). Influenced by the ‘green arrow’ process at 
Scania, a takt time can be introduced. A number of milestones are chosen as milestones to 
scrutinize. Every department then has to deliver their results so that the management can measure 
the level of matureness of the project and compare between different projects. Different activities 
or phases can also be timed to create a standard timeframe for a certain part of the project. By 
introducing KPI’s in relation to the milestones the management at business level can more easily 
make sure the projects are aligned with the strategic goals of the organization. The collected data 
can be compiled and analysed to find weak spots of the general project. Patterns in how or when 
projects are delayed might be more easily spotted when data from many projects are put together. 
This facilitates the work on continuous improvements. Measuring and comparing processes will 
trace variations and highlight waste drivers. The process can then be changed to eliminate the waste 
drivers.  
 

7.1.4 Project development 
 

The model can also be used for project development. Working according to standardized processes 
is the basis for kaizen.  There are often many different views of how a process functions (”as-is”) 
and what changes are needed (”should-be”) within an organization.  In order to create effective 
and lasting changes it is important to create a consistent view of a process before initiating changes 
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(Mann, 2002). Activities for continuous improvements have been incorporated into the model as 
lessons learned activities is the flowchart. However, there is currently no forum for collecting all 
the information from the lessons learned activities, an example of how lean methods are used but 
not fully implemented. Inspired by the five enables for a lean PD process developed by Khan et 
al. a ‘know-how’ database could be created where information from the lessons learned activities 
are gathered. (2013) The information would have to be sorted in a manner so that the right 
information can easily be found by future users. A link for the database should then be created in 
the model so that the information is easily retrievable at all times. This would help improve the 
projects, by reading about previous experiences mistakes can be avoided in the future. This is 
adding value for the process.  
 
The model as a tool for better knowledge management is one of the most important areas of usage.  
In industry much planning and improvement work is done from scratch for each new project as 
documentation is not property handled. The result  in planning exercises sometimes depends on 
who is present, and thus what piece of historical information is represented (Browning & 
Ramasesh, 2009) The current difficult handling of documents and templates was brought up during 
interviews and also experienced by the modeller when trying to research internal information on 
the process. By connecting almost all documents, templates and tools necessary in a project, to the 
model, meaning all documents are connected to one place, is a first step towards better knowledge 
management. However, a review of the existing documents and templates should also be 
performed. There is uncertainty today regarding which documents are up to date, sometimes 
several versions exist. This has led to individuals creating their own information carriers and tools. 
The existing material should be reviewed and then decisions should be taken together with the 
managers on which ones to use. These documents should be the ones connected to the process 
model.  
 
The model can also be used for knowledge transfer to new workers in the s-order process. This 
will be of extra importance as s-order grows. However, silent knowledge cannot be formulated in 
models and checklists and this is something to keep in mind as the group expands. Some knowledge 
can only be carried over by, for example, mentorship and time should be set off also for this type 
of knowledge transfer.  
 

7.2 A lean s-order process 
 

The process of modelling can in itself generate important insights into the process. (Browning & 
Ramasesh, 2009) This section will therefore present some suggestions of improvement of the s-
order process that have been discovered during the course of this project. The suggestions have 
been formulated based on observation and interviews with actors in the s-order process as well as 
the literature. Since Scania works a lot according to lean it is relevant to discuss how the s-order 
process can benefit from the theory on lean product development processes. The analysis has 
therefor been based on the framework for a lean product development process developed by Khan 
et. al. presented in chapter 2.3.1. This section has been structured after the five core enables 
representing a lean product development process in the framework. (Khan et al., 2013) 
 
Set-based concurrent engineering process (SBCE) 
A set based concurrent engineering approach is to develop several parts of the solution in parallel 
within different department with tight communication between departments, something the s-
order project have already adapted. The project group consists of representative from all involved 
functions and every week all individual work is reviewed and critiqued. This in order to reduce the 
risk that the final solutions don’t come together well and it also increases flexibility in case the 
demands change. A lot of the work in s-order projects is done in the beginning of the project, in 
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the s-order concept development phase, also this according to the literature on lean product 
development.   
 
However, the communication and understanding of what other departments are doing is 
something that have decreased as the amount of projects handled have grown and the complexity 
has increased and more new less experienced workers have been recruited. A lot of communication 
in performed through meetings which take up a lot of time in everyone’s calendar. More 
standardized documentation of the project progresses could be developed so that the time spent 
in meeting could be reduced. This steering documentation should be connected to the process 
model so that everyone follows the same standardized approach and everyone knows where to 
find the information they need at all times. 
 
Chief engineer technical leadership 
Another suggestion is to appoint a chief technical engineer in all s-order projects that operates 
under the project manager and helps the project manager by being the coordinator and to control 
of all technical aspects of the product developed. It should preferably be an experienced design 
engineer appointed to this role. This person supports the whole development process and must 
have a good understanding of how all designed parts come together in the final vehicle. This person 
should also be experienced in how different parts have to be verified.  
 
Value focused planning & development 
The chief engineer can also improve the value based planning and development. Today there are 
some flaws in the information flow between the production department, where verification is 
performed, and the design engineers. The production department often don’t receive the right 
information needed for performing the verification tests. This means they have to ask for additional 
information afterwards, an activity that is waste. In a knowledge based cultures the right 
information should always be pulled forward to the right person at the right time (Khan et al., 
2013) Tasks like filling in the task description document for a test assembly must be made correctly 
by the design engineers and with exactly the information the department for verification needs. 
The chief technical engineer should also bear in mind the notion that s-order always should be 
‘good enough’. The orders are only produced in low volume, for example 100% reachability is 
maybe not necessary in all cases when only a few vehicles with the s-order modification will be 
produced. 
 
Today there is a flaw also in the information flow also between design engineers and procurement. 
Drawings are often send back and forth between the procurement department and the design 
engineers as some of the supplier demands are not fulfilled by design engineers. The design 
engineers must know exactly what to deliver to the purchase department and at what time. This 
information in turn has to be exactly the right information that the supplier needs. To send the 
incorrect information that later have to be corrected is waste.  
 
Another improvement towards a more lean product development process and a reduced lead time 
is to invest in tighter collaboration with the suppliers. Principle number 8 in Liker & Morgans 
principles for a more lean PD processes sais to “fully integrate suppliers into the product development 
system”. With more integrated suppliers the design engineer can be directly in contact with the 
supplier production and information between the two functions becomes faster and more accurate. 
Problems in the design can be discovered by the supplier earlier and information on exactly what 
information the supplier needs to produce is more easily communicated to the designer. Also 
certifications for different attributes of the parts may be facilitated when the same suppliers are 
used every time and knowledge can be reused in the purchasing process.  
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S-orders means development of many types of parts and the same supplier may not always be 
possible to use no matter how tight the collaboration is. For these cases one should focus on the 
collaboration and knowledge transfer between the design engineers and the procurement. 
 
Knowledge- based (KB) environment 
Digital tools could be used better in the process in accordance to the knowledge based (KB) culture. 
As of today the systems for knowledge management used are outdated and could benefit from 
being updated. There is also a wide range of different systems, sometimes with similar information 
carried. By investing in one large unifying system that incorporates all information flows knowledge 
management is facilitated.   
 
A procedure within many projects that adds a lot to the lead time is the verification of the designed 
parts and the verification of the production process. What tests are needed for verification is 
decided by the production department at a NOTA meeting. There are several potential verification 
test but the ones all projects have to conduct are first an iteration of digital test assembly (DTA) 
where an assembly sequence of the s-order modified part is tested in a digital environment. This 
procedure has a lead time of two weeks. If deviations are caught the designer might have to redesign 
some features and then the DTA is redone. This procedure is iterated until all deviations are closed. 
The whole process usually never takes longer than two months (personal communication, 15 okt 
2018). When the DTA shows no more deviations a complementing physical test assembly (PTA) 
is demanded in most cases. For the physical test assembly, prototype articles must be ordered that 
are then physically assembled for verification purposes. The supplier lead time is usually 3-4 
months and sometimes even longer. The physical test itself can take up to a month to perform. 
That adds up to five months only for one iteration that might have to be remade if a deviation is 
found.  
 
It has also become clear during interviews with the department for verification that in most cases 
the physical test assemblies show only the same results that a prior digital test assembly has already 
shown (personal communication, 15 okt 2018) (personal communication, 10 okt 2018). The 
programs for digital testing and verification have become much better in the later years and since 
year 2018 even assembly of soft parts can be simulated, something that previously has been 
restricting full digitalization of the verification. The reason for not using more DTA already in 
because there is a resistance towards digitalization due to lack of knowledge about the superiority 
of the digital software according to interview with Scania representative. (personal communication, 
15 okt 2018) Many employees within the organization don’t believe in digital testing replace the 
physical tests. However, it is in reality very rare that the physical tests show anything else than what 
the digital tests have already shown. The department for verification has a goal during 2018 to 
reduce PTA with 30% and increase the amount of DTA with the same amount, and at the time of 
the interview that target was already met, showing that the transition towards more DTA and a 
lower lead-time is possible and has already started. S-orders that need to be time efficient should 
be predecessors in this development.  
 
Continuous improvement (Kaizen) culture 
A culture for continuous improvements will be more established with the use of the process model. 
Continuous reviews of the process model is one way to implement continuous improvements in 
connection to the model. The suggested implementation of a knowledge data base that coordinates 
the information form lessons learned activities and makes it easily retrievable for future projects is 
also a way to continuously improve the s-order projects.   
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8. Conclusion 
 
The purpose of this thesis project has been to create a process model for the project managers of 
the s-order process at Scania. The focus of investigation has been how the model can be used to 
facilitate the everyday work of the project managers and for continuous improvements of the 
projects. Based on the analysis of the literature and a current state analysis of the s-order projects 
a process model was formulated in two layers. One cross functional layer, called the CFL, where 
the milestones form all departments are visualised in separated swimlanes. The CFL displays an 
overview of all involved functions and their responsibilities within the s-order projects.  The second 
layer is a department specific layer for the project managers, called the DSL, where details on the 
activities, inputs and outputs that the project managers are responsible for are shown. A flowchart 
has been used as modelling technique and complementing checklists and guiding links has been 
incorporated into the model in order to provide more detail. Several areas of use for the model 
were discussed and divided into 4 topics; process visualization, project planning, project execution 
and control and project development. The process of modelling can in itself generate important 
insights into a process, the report therefore ends with a discussion on suggestions for improvement 
of the s-order project toward becoming a more lean product development process.  
 
The report has added to the theoretic field of process modelling by presenting a summary of 
important literature within the field of process modelling and lean product development processes 
in the theoretical framework. The results of the project add to the theoretic field by showing how 
a process model can be used in a practical context.  The practical contributions of the project are 
a process model that can be used within the s-order projects and suggestions on how to continue 
to develop and improve the s-order projects. 
 
Future research is suggested to investigate how the areas of usage develops as the model becomes 
better implemented. Some further areas of usage might be found or some further needs to be 
covered by the model might be discovered. The project managers at the departments for 
customized truck development should focus on reviewing and complementing existing 
documentation. A change request system for managing suggestions for improvement of the model 
might also be launched in order to continuously improve the model together with developments 
in the organization.  
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