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Sammanfattning 
I den hårt konkurrensutsatta värld som tillverkare av tunga lastbilar lever och verkar i är det 
av största vikt att optimera varje steg av produktionen. Den Svenska lastbilstillverkaren 
SCANIA var tidiga med att anamma sådana idéer och har lagt mycket kraft på att 
implementera ett koncept kallat Lean production. Som en del i företagets strävan efter 
ständig förbättring, skall varje del av den värdeskapande kedjan vara så effektiv som möjligt. 
Detta arbete har tidigare fokuserat på SCANIAs interna arbete men med ökande krav på 
produktivitet och lönsamhet måste nu fokus utvidgas till att se även utanför de egna 
väggarna. Som ett sista produktionssteg för många lastbilar monteras en påbyggnation. Detta 
görs av så kallade påbyggare, externa företag utanför SCANIAs kontroll. Detta 
examensarbete behandlar det spill som uppstår under påbyggnation och belyser det ur ett 
globalt perspektiv. 

Denna rapport baseras till fullo på intervjuer med intern personal på SCANIA, SCANIAs 
svenska generalagent Scania-bilar Sverige, påbyggare i Sverige samt en Svensk 
arbetsgivarorganisation. Genom dessa intervjuer och de resultat som framkommit vid dessa 
har de svårigheter och problem som finns inom området belysts och kartlagts från olika håll. 
Som ett komplement till intervjuerna har ett program skapats för att beräkna årligt spill som 
kan relateras till kapade rambalkändar. 

De största spillrelaterade problemområdena som identifierats under arbetets gång är: 

 Bristande kommunikation mellan säljare och påbyggare då chassiet planeras och 
beställs. 

 Bristande kommunikation mellan fabrik och påbyggare vad beträffar de på marknaden 
existerande påbyggarförberedelserna. 

 Den stora inblandning som kunden har under påbyggnationen på den Svenska 
marknaden. 

 Den höga priskänsligheten på den Polska marknaden gör att snålt förberedda fordon 
föredras. 

 De homogena kundönskemålen på den Svenska marknaden. 

  Säljares orderverktyg är otillräckliga för att möta de mycket specifika och 
kundanpassande önskemål som efterfrågas. 
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 Diametrala skillnader i synsätt mellan fabrikens globala fokus och de lokala marknader 
på vilka säljarna agerar. 

Enbart kostnader som kan kopplas till Waste i form av rambalkskapning och internränta 
uppskattas till 5 000 000 SEK per år. För att kunna gå från degen produktionstakt om 70 000 
fordon årligen till att nå det långsiktiga målet att producera 150 000 fordon per år är 
eliminering av spill i alla produktionssteg av yttersta vikt. Detta kommer kräva bättre 
förberedda fordon från fabrik, bättre orderverktyg för säljare samt att de kulturella avvikelser 
som uppvisas på vissa marknader avtar. Ökad kommunikation mellan säljare, fabrik och 
påbyggare kommer vara ett viktigt steg mot detta mål och skulle kunna genomföras i form av 
ett samarbete med utvalda påbyggare och säljare inom ramen för en så kallad ”guldklubb”. 
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Abstract 
In a world of fierce competition that is the reality for heavy truck manufacturers, it is 
important to optimize every step of production to the greatest extent. The Swedish truck 
manufacturer SCANIA early adopted such ideas and has put great efforts to implement a 
concept called lean production. As a part of the company’s strive for continuous 
improvement, all parts of the value adding chain shall be as efficient as possible.  Previously 
this work has been focused inside the SCANIA organization but as demands on production 
volume and profit margin increases, focus turns outside the factory premises. A bodywork is 
fitted as a last step in the completion of many trucks. This is done by external companies 
called bodybuilders, outside the control of the factory. In this thesis, the bodybuilder induced 
waste is addressed from a global perspective. 

The report is entirely based on interviews with people inside SCANIA, SCANIA’s Swedish 
business unit, bodybuilders in both Sweden and Poland and a Swedish employer’s 
organization. Through these interviews, the difficulties surrounding the subject have been 
mapped from different perspectives. As a complement to the interviews, a program that 
calculates the annual waste related to shortened chassis frames has been developed.  

The main waste inducing problem areas found in this thesis is: 

 Poor communication between seller and bodybuilder before specifying and ordering 
the chassis. 

 Poor communication between factory and bodybuilder regarding existing chassis 
preparations. 

 A high degree of customer involvement in the bodybuilder process on the Swedish 
market. 

 High price sensitivity on the Polish market makes chassis specified without 
preparations more attractive.  

 Highly diverse customer demands on the Swedish market. 

 Insufficient ordering tools to meet the customer demands of individually customized 
vehicles. 

 Discrepancies between the global focus at factory and the local nature of the market 
on which the sellers exist. 
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The costs related to shortened chassis frames alone is estimated to cost SCANIA 5 000 000 
SEK annually in terms of reduced chassis frame waste and decreased costs for bound 
investments when chassis are standing at bodybuilders. In order to go from today’s annual 
production of 70 000 vehicles to the long-term goal of 150 000 vehicles/year, it will be 
crucial to reduce waste throughout the whole production chain. This will require better 
prepared vehicles from factory, better ordering software for the sellers and less rigid 
customer behaviour on certain markets. The increased communication between seller, 
bodybuilder and factory will be necessary and could be implemented through cooperation 
between selected bodybuilders and sellers in a preferred program. 
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1 Introduction 
This chapter gives the reader a short introduction to the subject, a brief history review and the aims of 
the thesis. The process of choosing bodybuilders to visit is explained as well as a description of the 
limitations of the scope. 

1.1 Background 
The Swedish company SCANIA is a producer of heavy trucks (main business area), buses, 
marine and industrial engines as well as provider of services and financial solutions [1]. The 
company employs more than 37,000 people around the world, of which more than 10,000 in 
Sweden [2].  

A key factor to SCANIA’s success in the competitive world of truck manufacturing is having 
embraced the concept of lean production and the implementation of this thinking 
throughout the whole business process. Lean production (or Lean Manufacturing / Lean 
enterprise) is a practice in which all actions that adds no value for the customer is seen as 
waste and where measures should be taken to eliminate such practices [3]. How waste is 
classified is described in Appendix A. 

In turn, value refers to the lowest cost that would provide a function with the qualities and 
specifications with which the customer wants it to operate [4]. Thus, value can be expressed 
as in equation 1. 

	       (1) 
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Figure 1 - The SCANIA R&D factory, aka. The SCANIA house [5]. 

Together with “Customer first” and “Respect for individuals”, “Elimination of waste” 
creates the foundation of the R&D factory as one of the SCANIA core processes (see Figure 
1) [5]. SCANIA was one of the earlier adopters of lean production and has been working 
with the implementation of it throughout the company branches. Depending on what branch 
of the company, the philosophy has different names; Scania Retail System (Sales) or Scania 
Production System SPS (Production). This devotion has given results that SCANIA today is 
renowned for being one of the better implementers of lean production.  

This report aims to clarify what issues that arise when this waste elimination is applied to the 
next step in the value chain, to the bodybuilders. A bodybuilder fits bodywork to the chassis 
delivered from the factory in order to adapt the vehicle to a certain type of transport need. 
This is an important step in building a truck but due to highly diverse customer requirements 
and craftsmanship-like methods this work is unsuitable for series production. A majority of 
the trucks that leave the production line undergoes some kind of adaptation at a bodybuilder 
before it is delivered to the end customer. Even though these alterations are not performed 
at the factory premises, they are very much a part of the vehicle completion.  As a next step 
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of looking for possible improvements in accordance with the continuous strive for waste 
elimination expressed in the SCANIA house, focus is turned to the bodybuilders. If waste at 
the bodybuilders can be reduced by preparing the chassis at the factory, the total lead-time 
can be reduced and SCANIA’s attractiveness with the customers and bodybuilders can be 
improved. The search for waste in the interface between chassis producer and bodybuilders 
is the scope of this thesis. 

SCANIA is aware of the problem with waste at bodybuilders and has been working on it for 
several years. Already in 2004, problems with tied up capital in form of vehicles completed at 
the line but not yet delivered to the customer was identified as a problem. At this time there 
was also a problem with a lack of communication between business units1  in different 
countries. It was not uncommon that the retailers in two different countries were ordering 
the same special chassis preparation without any coordination. This was something only the 
factory could notice as they saw how they were delivering identical specifications to different 
business units. As a way of addressing these issues and to take control of the whole value 
chain from factory to end customer, SCANIA in cooperation with business units developed 
complete vehicles. This was a measure taken in order to reduce waste by keeping the majority 
of the production within SCANIA boundaries. However, this is a solution suitable for some 
specific applications and markets, not for the complete truck-range. The most suitable 
solution should instead be to track the waste as it occurs at the bodybuilders and to address 
such issues and their main causes.  

1.2 Problem description 
When the chassis are delivered from the factory there are parts mounted to them that the 
bodybuilder may have to reposition or remove in order to fit their bodywork. As a part of 
the never ending search for waste, in compliance with the SCANIA motto “Continuous 
Improvement”, the focus turns outside the premises of the factory. To minimize waste 
throughout the whole value chain, the bodybuilders should be seen as a part of the 
manufacturing process. How shall SCANIA act in order to simplify the work for the 
bodybuilders, to help them reduce waste and to shorten lead-times? In order to know where 
to focus the waste-reducing efforts, the waste at the bodybuilders need to be mapped.  It is 
also a problem that knowledge about what bodybuilders does and how they work is limited at 
SCANIA.  Even though a majority of the delivered trucks go through a bodybuilder before it 
reaches the end customer, few people inside the organization know how a bodybuilder 
modifies the vehicle. By increasing the awareness inside the organization of what happens 
with the truck after the production line and incorporating the bodywork as a step in 

                                              
1 Business unit - a national distributor that imports the chassis in to a local market and that is SCANIAs representative in 
that country (e.g. SCANIA Deutchland, SCANIA Polska, SCANIA Norge). 
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production, more can be done to optimize the whole value-adding chain from factory to 
customer and to improve the end-customer value.   

Even though SCANIA already today provides a wide range of factory mounted preparations 
for bodybuilders, waste still occurs at the workshops. The strategies for how to support the 
bodybuilders by offering a wider range of completed and prepared chassis exists but the 
actions taken by the factory to reduce waste does not always reach all the way out to the 
bodybuilders. The middle hand between factory and bodybuilder is the seller. She/he is the 
person who translates the customer requirements to physical articles on the vehicle. Thus, 
the seller becomes a key person when deciding what is mounted to the chassis when it arrives 
at the bodybuilder. What problems exist in the selling process and how do such problems 
create waste at the bodybuilders?  

1.3 Aim 
This report aims to investigate how the bodybuilders work and what can be done in form of 
factory preparations in order to reduce the work load and decrease the build time at the 
bodybuilders. Hopefully, the thesis will be able to present solutions that reduce the 
bodybuilder-induced waste and that is applicable to more than one market. The project shall 
identify the main causes to waste in the bodybuilding process and show how this affects 
SCANIA. In short, the aims are to: 

‒ Identify the most common waste occurring at the bodybuilders 

‒ Raise awareness about the problem at SCANIA 

‒ Analyse the root causes of the waste 

‒ Find ways to reduce the bodybuilder-induced waste. 

1.4 Project Limitations 
Waste is a wide expression and may include many different aspects. This is why it is 
necessary and crucial to the success of the project to limit the scope. The first consideration 
to make is what geographic area to address. Bodybuilder behaviours and selling procedure 
differs between different markets. Naturally, buyer/seller patterns vary in different countries 
but the time scope of the thesis is too small to address all such phenomenon. In order not to 
entirely disregard this, it is important to focus on more than one market. Thus: 

‒ This thesis is based on bodybuilder visits in two countries: Sweden and Poland.  

Further explanation of why these two are chosen can be found in chapter 2.1.2.  
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When the bodybuilders make adaptations and changes to the chassis, such actions may 
widely affect the reliability and quality of the original product as well as the legal 
requirements. An example is when shortening the rear chassis frame. If the frame is too long, 
it needs to be cut off at the bodybuilder workshop. This means removing the rust protection 
and paintwork at the end of the frame (painting and rust protection of the frame are carefully 
studied steps of the production to ensure high quality throughout a long life time) as well as 
drilling new holes in the frame in order to fit all necessary equipment (such as relocated 
pressure tanks). The design of a hole in a load carrying structure is important, as this could 
become an initiation point for fatigue crack propagation. Even though modifications and the 
resulting changes in quality are the responsibilities of the bodybuilder, the user perceives 
errors in the main structure of the chassis as a quality issue of SCANIA. Thus, it is important 
(from SCANIA’s side) to be aware off and to some extent control such quality issues. In 
order to address this issue, SCANIA has a homepage for bodybuilder support (BBH, 
Bodybuilder Homepage) where the body builder manual (BWM, Body Work Manual) is 
published. This is a manual in which SCANIA gives directives to the bodybuilders on how to 
work with the chassis. As long as the bodybuilder follows the instructions in the BWM, 
SCANIA warranties are still valid. Alterations done outside these recommendations and what 
issues they may cause is an interesting subject to further explore but does not fit in the scope 
of this thesis. However, this is a subject wide enough to fill a report on its own. Thus: 

‒ This thesis does not cover the possible result from the waste inducing actions 
taken by the bodybuilder. 

However, the problem described regarding quality issues is an interesting subject for further 
studies. As a suggestion, this is a good scope of a possible future thesis. 

Since a majority of the bodybuilders keep little or no data on what parts are discarded, 
attempts to gather valid figures on the amount of parts thrown away would be complicated if 
not impossible. Such a quantitative study is surely helpful in the process of surveying the 
problem but the time scope of this thesis does not allow for such an extensive research. 
Another limitation in the data collected is that it is based on the interviewee’s perception of 
the problem rather than on hard figures. This qualitative approach does not diminish the 
importance of the collected data but may exclude such waste that the interviewee’s take for 
granted.  

‒ The thesis is NOT based on quantitative studies. This is a qualitative study based 
on a limited amount of personal interviews. 
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2 Method 
This chapter explains the methods used to reach the result and the analysis. The structure of the work 
is explained, the basics for the created software are covered and the strategies and methods used during 
interviews and visits are described. 

2.1 Phases of the project 
In order to structure the work of the thesis, it is divided in to five steps; orientation, 
background studies, body builder visits, problem solving phase and a documentation phase. 
The order in which those steps have been executed is shown in Figure 2. 

 

Figure 2 – The flow of the project phases. 

2.1.1 Orientation 
The first step of this thesis was to get an overview of the problem and understanding of 
different subjects that might be of interest. Provided a list from the original supervisors (John 
Van Leer and Michael Lindén) with suggestions of people to contact both inside and outside 
SCANIA, a series of meetings were arranged. The aim of these meetings was to form an 
initial understanding about possible existing problems, whether such problems have been 
addressed before and to get contacts for succeeding work. Table 1 shows the people inside 
and outside the SCANIA organisation that was interviewed during the orientation phase as 
well as their company function. 

Table 1 - Interviewed people during orientation phase. 

Name Department Department Description Date of meeting 
Richard Södereng RTBP Complete trucks and bodywork 18/5 2011 

Lars Mårsell KTX Complete Vehicle Definition 25/5 2011 
Dan Persson KTC Product Segment Construction 25/5 2011 

Peter Johansson SCANIA Sverige Vehicle Sales 9/6 2011 
Birger Korsuleinen N/A External; Bodybuilder 16/5 2011 

 

The results from those interviews can be found in Chapter 3, Interviews.  
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2.1.2 Bodybuilder Visits 
The great majority of the work of this thesis lies in identifying and documenting the existing 
problems. To do this, the direct contact with bodybuilders is of great importance. The 
mechanics and the other personnel at the bodybuilders are the main source of information 
for this project. Meeting them is fundamental in the process of gathering information. When 
visiting the bodybuilders more general studies of waste are done, as well as personal 
interviews. This gave a relatively clear picture of the work and waste at the bodybuilders. It is 
important to see the problem as it occurs at the bodybuilders and try to understand the 
problem at root cause-level.  

To mount the bodywork to a chassis takes time and differs depending on what type of 
bodywork that is fitted. A highly customized crane fitted tipper might take as much as 15 
weeks (or even more) to complete. Thus, it will not be possible to follow the complete 
bodywork process on a vehicle. Instead, the mechanics at the bodybuilders will have to 
estimate how usual a certain type of waste is. Even though this is an uncertain method that is 
not very suitable for a qualitative research, the main problem areas will be identified; these 
are probably the most frequently occurring issues of the greatest importance. One risk is that 
problems perceived as less important or less frequently occurring will not be identified. Even 
though this in a theoretical sense might decrease the quality of the study, most minor 
adjustments (such as installing additional lighting or installing more chromed parts on the 
chassis) are the results of specific customer demands or a tailored solution for a specific 
vehicle. Such small modifications still induces waste but have no potential for a solution on a 
factory level. To address such issues would require a customization of every vehicle at the 
production line, something that is incompatible with the module thinking that has made 
SCANIA so successful. 

In addition to meeting the bodybuilders, it is also important to communicate with the sales 
organization. As the seller is the one who translates the customer demands into a complete 
vehicle specification, it is beneficial to understand the selling process when searching for a 
solution. When meeting the sales organisation it is of interest to see how the ordering tools 
are used (software), how the seller reasons when he chooses what bodybuilder to use for the 
bodywork and to what extent they try to minimize waste.   

It must also be addressed that customer, seller and bodybuilder behaviours are different 
depending on the geographic market. In respect to this, bodybuilder visits should be repeated 
at least two times at every market identified as representative and important. In this study, a 
total of 8 visits were made on two separate markets (5 in Sweden, 3 in Poland). As can be 
seen in Table 2, Sweden is SCANIA’s 2nd biggest markets for rigid trucks (after Germany).  
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Table 2 – List of the SCANIA top 5 markets for rigid body trucks in 2010 [6]. 

Country SCANIA Sold Vehicles (2010)
Germany 1614 
Sweden 1483 

Great Britain 1362 
Brazil 879 
Russia 804 

Grand Total 2010 17977 
 

The importance as one of SCANIA’s bigger markets for rigid trucks in combination with the 
fact that the bodybuilder market is somewhat unique in the Scandinavian countries makes 
Sweden a good choice. 

The other chosen market, Poland, is rich of bodybuilders who cater to both the German and 
Russian markets (no. 1 and no. 3 in Table 2). Poland is also a highly expansive bodybuilder 
market with a lot of dynamic companies. 

Since waste differs a lot depending on what kind of trucks the bodybuilder works on 
(haulage, tippers, hook loaders, etc.), this was taken into account when deciding what 
bodybuilders to visit. In Sweden, 5 bodybuilders in the south of the country were selected 
(see Figure 3). Of these, 2 mainly work with trucks for long haulage and distribution (SKAB 
& PLS), 2 have more focus on trucks fitted with cranes (SOS Allhydraulik & GEHAB) and 
one (Zetterbergs) mainly do tippers and the tipper bodies. In Poland (due to cost and time 
restraints), only three bodybuilders in the vicinity of Warsaw were visited (see Figure 4). Of 
these, two mainly work with tippers for western- central- and eastern Europe (KH Kipper & 
Wielton, although Wielton also does a lot of trailers and volume cargo) whereas the third 
company (Istrail) mainly build tippers for the Norwegian market. Common to all Polish 
companies is that a big part of their production is the manufacturing of the tipper bodies. 
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Figure 3 – Map of Sweden (South) with the location of the five visited bodybuilders. 

 

 

Figure 4 - Map of Poland and the three visited bodybuilders. 
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2.1.3 Background Study 
A background study is done to identify what has previously been done in the field. This is 
important since it reduces the risk of re-doing earlier work. Instead of “re-inventing the 
wheel”, it is better to start where others have left off. In order to identify where to start and 
what to focus on, a search for information has been conducted. During the literature study 
for this thesis, no work directly related to this field (bodybuilder preparations from factory) 
was found. This subject is important to the concerned companies but the general interest is 
low. No academic reports were found on the subject and if any of the big chassis 
manufacturers have investigated it they have tried to keep it within the company for business 
strategic reasons. The main information on this specific subject was found inside the 
company (SCANIA), at department level. Since no company-common database with such 
information is fully implemented, many departments who have contact with the bodybuilders 
or customers of bodybuilders possess their own knowledge of the problem. Thus, a big part 
of the background information search was done as interviews at different departments at 
SCANIA. 

Whereas the literature study resulted in no findings regarding the direct subject (bodybuilder 
induced waste) there was plenty of information to be found on one of the indirect subjects 
featured in the report (Lean production). This field has been the subject of extensive 
research. On this subject, it has been easier to conduct a traditional background study where 
reports have been read to find the correct and relevant information.   The expected outcome 
of this phase is recommendations on how to reduce the impact from the identified problem 
areas.        

2.1.4 Problem Solving 
When summarizing the information gathered at the visits and at the meetings, solutions to 
improving actions are developed. Brainstorming has been conducted to find various ideas 
that are later reviewed with help from supervisors and others at the department at SCANIA 
as well as at KTH.  

2.1.5 Documentation 
This phase was continuous throughout the project, with varying intensity. This thesis will not 
result in a physical product but in suggestions to improvement in text form. Even though the 
documentary part is not the solution itself, it is the vessel for the information and as such an 
important part of the project. In order not to forget any information after visits, the aim was 
to write down all information as soon as possible after meetings. As the bodywork process 
might be complex in regards to technical solutions, pictures from some of the bodybuilder 
visits that explain some technical details are presented in Appendix B and truck- and 
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bodybuilder related terms are explained in Appendix C, Important Concepts. This is 
intended to facilitate the understanding of complications this subject offers. 

2.2 Academic hypothesis 
Based on the information gathered during the orientation phase of the thesis, a number of 
hypotheses were built: 

1. It is hard for the seller to specify a vehicle to the customer requirements due to 
complicated ordering software. Thus, sellers are prone to avoid many of those options 
that exist within the ordering system that allows for them to fully tailor a chassis to the 
customer and bodybuilder needs. 

2. Sellers have a poor understanding for the work at the bodybuilder workshops and as a 
result, bodybuilders need to do work on the chassis that could be done at the production 
line. 

3. The bodybuilders have poor knowledge about how vehicles can be specified, what 
options are available in order to prepare for their work and lack a dialogue with the 
customer and the seller when initially specifying the vehicle. As a result, more work is 
needed from their side. 

4. There is little or no documentation on bodybuilder induced waste at SCANIA. 
Knowledge exits at personal or in rare cases, departmental level, but in general the 
knowledge on this subject is very limited. 

5. Contrary to the original project definition, most of the bodybuilder induced waste is not 
that parts are being thrown away, but that the vehicles are wrongly specified or specified 
without existing adaptations which creates unnecessary work at the bodybuilders.   

2.3 Interviewing strategies 
When performing a qualitative research, several techniques for interviewing exist. If the 
interviewer too clearly displays his/hers intentions during the interview, the subject tends to 
direct hers/his answers in a way so that they suit the interviewer. For this reason, it is 
important not to direct the interview too much as an interviewer in order to not get biased 
answers. When performing a qualitative research, several techniques for interviewing 
methods exist. One interview technique deemed suitable and therefore selected for this 
project is called snowballing. The concept is mostly known for being used to identify and 
select a sample to interview but is also applied as an interview technique. In a selection 
process, the idea is to ask every interviewee to name someone else that might poses 
knowledge about the subject. Thus, the interview able population increases in size for every 
performed interview. The technique is criticized for creating biased results, due to the 
connection between the interviewees. The randomness in the sample space is lost [7].  
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When using snowballing as an interview technique, the basic idea is to continually ask follow 
up questions to the answers given by the interviewee contrary to following a strict 
interviewing protocol. This creates a spin off effect that builds up more and more 
information, having started with very little. Just like a snowball that increases in size as it 
keeps on rolling. It is this resemblance that gives the technique its name. In this way the 
answers found have a possibility to reach deeper, and therefore suitable for a qualitative 
study.  

The technique requires the interviewer to not steer the interviewee with leading questions or 
such. The subject should be encouraged to continue develop his/her answer. In this way, 
unforeseen information that the interviewer might have overlooked when planning the 
interview could be found. When conducting the interview it is important to keep in mind 
that every person has a pre-set opinion about the subject and thus tends to direct answers in 
that direction. The interviewer must recognize his/her role as an interviewer and merely 
register what the interviewee says and keep the interview within time- and subject 
boundaries. Danger emerges when the interviewer starts interacting too much with the 
interviewee and through such actions display personal opinions that the interviewee then 
tries to direct answers towards. If this happens, the answers represent what the interviewee 
thinks that the interviewer wants to hear rather than actual opinions.  Thus it is important for 
the interviewer to be patient, to let the subject do the talking and to pay attention in order to 
ask the right follow up questions. There are different ways to use the snowballing technique 
depending on how the follow up questions are asked (see Figure 5). In this thesis, the aim has 
been to let the interviewee talk and then to follow up on the subjects that could be of interest 
for the project (i.e. Exponential Discriminative Snowballing Sample).  
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Figure 5 - The three different kinds of snowball sampling [7]. 

Important for the sincerity and validity of the answer from the conducted interviews in the 
contact with people outside SCANIA is to clearly state that the study aim is not to review 
and assess the work of the interviewee, but to find ways in which SCANIA can improve the 
everyday work. The more honest the answers are, the more SCANIA can help him/her. This 
goes for bodybuilders as well as for sellers (the two primary information sources in this 
project).  

2.4 Competitors 
Very few – if any – bodybuilders work exclusively with only one chassis manufacturer. 
Therefore, the bodybuilder visits are a perfect opportunity to see chassis from other 
manufacturers and to take inspiration from competitors. It will therefore be important when 
visiting bodybuilders not only to document SCANIA vehicles but also competitors’ chassis in 
order to highlight strong or weak features. Another information source is the mechanics 
building on the vehicle. They surely have opinions and thoughts about difficulties and clever 
solutions for different chassis and therefore it is important to collect this data. In addition, 
bodybuilders are – usually – not bound to a certain brand and should not be prohibited to 
share information about competitors’ chassis.  



 
 
14

2.5 Software for calculating frame shortening at bodybuilders 
During a meeting with Lars Mårsell and Dan Persson at SCANIA, Dan proposed an idea to 
create a program that can compare data from when the vehicle is registered for road usage to 
when it left the factory. At an initial stage, such a program will only be valid for the Swedish 
market due to the lack of registration data from other countries but it should be easily 
expandable to a global market if such data can be found. The corner stone for this idea is the 
availability of data, stored in the right way. The aim is to make the software easy to use and 
available to many, therefore it should be written in excel. It could also be written in 
MATLAB but this would dramatically decrease the availability due to the high license costs. 
Another reason why not to use MATLAB is the software’s poor handling of data in the form 
of text, as opposed to numbers stored in matrixes.  

The process of the program is to import data from two different files (before and after 
bodybuilder modifications), use the chassis number to identify the same vehicle in both 
documents, if necessary calculate the vehicle length, compare lengths before and after and 
then show the difference.  This flow of information is described in Figure 6. 

 

Figure 6 - Flow scheme of information in the frame lenght program. 

The data from the Swedish business unit is gathered from Transportstyrelsen (Swedish 
Agency for Transportation) and only states the full length of the vehicle when put on the 
market, total length. This is measured as the distance between the front-most and rear-most 



 
 

15

part of the vehicle. As the rear-most part is not always the frame ending, this will create an 
error in the calculations. There is no way to find information on how big this possible 
overlap between the frame and the bodywork is, why this error is ignored but with the result 
that the program will only give a general idea about the cut length. However, the initial 
interviews in the orientation stage of the project combined with observations of trucks in 
road usage gives reason to believe that this overlap is one or a few decimetre, whereas the 
frame – if shortened – is shortened more than that. 

Additional sorting of the data may be required to reduce the amount of handled data and 
thus the run time of the program. The length of a tractor is rarely changed after the 
production line. Therefore all tractors can be deleted from the data, only rigid trucks are of 
interest. In the data from SCANIA one of the columns contains information of the chassis 
type, see Table 3.  

Table 3 - Extraction from SCANIA-data, showing the 5 categories. 

Part 
period 

Chassis 
number 

Chassis 
type 

Length
Order 

number 
          
2011061 2066365 LB6X2*4 9,800 884813-01 
2011061 2066366 LA4X2 6,000 888077-01 
2011061 2066367 CB8X4 12,100 888432-01 
2011061 2066368 LA4X2 5,900 891854-01 
2011061 2066369 LB6X2*4 11,700 881320-01 

 

The chassis type consists of both numbers and letters in a predefined order (see Figure 7). 



 
 
16

 

Figure 7 – Explanation of the chassis code and its included components. Picture based on information from 
[8]. 

Using this code, tractors (for which the place Type of Transport is characterized by the letter A, 
articulated) can be identified and removed from the data [8]. An additional reason for the 
filtering of data is that at SCANIA, trucks and busses are kept apart but in the data from 
Transportstyrelsen (through the Swedish business unit), both trucks and busses are stored in 
the same database. All busses shall thus be removed before comparing the data. This is done 
in the same way as when separating tractors from vehicles in basic configuration. In the data 
from Transportstyrelsen, there is a column that states the type of vehicle: bus (B), truck (L, 
Swe. Lastbil) or trailer (S, Swe. Släp). Table 4 shows what this looks like. 
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Table 4 - Data from the Swedish Transport Agency, showing how the information is stored. 

REGNR FORDONSSLAG REGSTATUS TYPINTYG

CRZ310 L 2 2

WFS045 L 2 2

CPT513 L 2 2

CRC354 L 2 2

CRD522 L 2 2

CRP507 L 2 2

CPG123 L 2 2

CSU344 L 2 2

CPK034 B 2 2

CSM116 B 2 2

CSM143 B 2 2

 

When all data has been sorted from excess information and the comparison has been made, 
the results will be displayed as cut length for every vehicle.  Also an average measure for all 
the vehicles combined will be displayed. An extra function could be to put a price on every 
additional mm of the frame and via this calculate the additional cost this renders. The 
program could then be used to motivate a more sophisticated program or show on the 
economic and waste-related savings that could be done by attending to this problem. 
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3 Interviews 
In this chapter, the results from the interviews are presented. These finding is the basis for the whole 
thesis. The chapter has been divided in 3 parts; initial SCANIA interviews, bodybuilder visits and 
additional interviews.  

3.1 Initial SCANIA Interviews 
Note that the interview chapter is based on notes taken during the interviews and visits. 
Facts have not been corrected if faulty. Thus, the results should not be viewed as absolute 
facts but merely as the interviewee’s opinions. Even though the material presented in this 
chapter is essentially the results from the interviews, the following texts are not transcripts. 
Much of the following is conclusions based on the communication between interviewer and 
interviewee. 

3.1.1 Richard Södereng 
“… the main problem is not articles that are dismounted and/or thrown away but the 
communication between end customer, salesmen and the bodybuilders.” – Richard Södereng, 
SCANIA 

SCANIA – RTBP 
Södertälje 18/5 2011 
 
Richard is the head of the department RTBP, Complete Vehicles and Bodywork.  RTBP is a 
department at SCANIA that is responsible for supporting the bodybuilders and the complete 
vehicles business. The department also has technical responsibility for bodyworks and 
technical support towards bodybuilders. From his point of view, the main problem is not 
articles that are dismounted and/or thrown away but the communication between end 
customer, salesmen and the bodybuilders. Richard emphasizes that the chassis can be 
specified in many different ways to make it well prepared for bodywork when it arrives at the 
bodybuilder. The problem is that sales personnel as well as bodybuilders have limited or no 
knowledge about the possibilities when ordering a chassis. Much of the work done at the 
bodybuilders could be avoided with the right specification of the vehicle. An example 
Richard mentions is the shortening of chassis frames. As a result of rigid salesmen ordering 
patterns as well as habits in the bodybuilding process, the frame is generally ordered to be 
too long and then the bodybuilder cuts it to a fitting length according to customer 
requirements in their own workshop. This procedure renders both an increase of lead-time 
due to the additional work in the work shop (compared to if the vehicle would be specified 
with the right length from the production line) as well as a possible decrease of quality. 
SCANIA puts a lot of effort in to the rust protection and the fastening of parts to the 
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chassis. When cutting the chassis frame and drilling new holes for component attachment, 
the bodybuilder must both perform their own rust protection and painting of the cut surface, 
as well as making sure that the fastening of components to the chassis frame is done 
properly. All this is time consuming but may also be a potential quality problem for 
SCANIA. Even though the bodybuilder is responsible for the modifications to the chassis 
frame, the end customer connects the quality of chassis components to SCANIA. Therefore, 
it should be in the interest of both SCANIA and the bodybuilder to avoid such alternations 
by specifying the chassis in the right way from factory. 

RTBP also works with the bodybuilders in order to identify problem areas such as parts that 
are often discarded or modified. In such case, the department keeps a dialogue with the 
bodybuilder in order to inform how the vehicle can be specified before it reaches the 
bodybuilder. In doing so, RTBP hopes to reduce lead-times as well as helping the 
bodybuilder to increase their production rate. Important for this to work is a good 
communication between SCANIA and the bodybuilder, which is not always the case. 

An important tool in the early communication with bodybuilders is the sharing of vehicle 
chassis drawings. By sending vehicle specific chassis drawings to the bodybuilder at an early 
stage, they can start the planning of the bodywork. By knowing where on the chassis there 
are holes available, where parts are mounted and knowing the dimensions of the chassis the 
bodybuilder can better plan the work. When doing so, the time a chassis spends at the 
bodybuilder can be reduced and the bodywork can be prepared before the chassis arrive. All 
this helps reducing waste and speed up the delivery. It is also important for the bodybuilder 
designers to see that many of their problems can be solved at the factory if the vehicle is 
correctly specified.  Not all adaptation must be done at the external companies, increased 
involvement and understanding from constructors can further help preparing the vehicles for 
the bodybuilders.  

Richard also mentions the increase in FFU 2 -adaptations. Even though these are 
modifications to the vehicle that was impossible to solve directly at line, the alternations are 
carried out as a part of the SCANIA production, which grants this process to benefit from 
the lean production thinking that exists inside the company premises. By keeping the 
modifications inside the SCANIA sphere, lead-times can be reduced compared to external 
bodybuilders. Discarded parts can also be minimized and the rigid production quality can be 
maintained and certified.  

 

                                              
2 Fit For Use, a complement to the A-order product range to reach prepared for / completed vehicles. 
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3.1.2 Lars Mårsell and Dan Persson 
“… approximately 90 % of all the chassis in basic configuration has the frame shortened at the 
bodybuilder.” – Dan Persson, SCANIA 

SCANIA – KTX & KTC 
Södertälje 25/5 2011 
 

The major waste article is the chassis frame. As an estimate, Dan believes that approximately 
90 % of all the chassis in basic configuration has the frame shortened at the bodybuilder. The 
problem with too long rear frame overhang is not just limited to the fact that it takes time to 
cut the frame and that that piece of the frame then becomes unused. It also includes excess 
production when the frame is produced and possible additional transport costs due to excess 
length of frame and/or vehicle. Compared to the production of the frame, the expenses 
connected to transports are of less importance when related to the chassis length. The 
portion of the total cost connected to delivery might not be unimportant but it is an expense 
that is not affected by the length of the chassis frame.  When the beam is transported from 
Luleå to Södertälje, SCANIA pays a fixed price per transport (one transport contains 6 
frames).  Thus, when transported from Luleå to Södertälje, there is no additional price for a 
long beam. When the truck is delivered from the factory to the next customer (whether it is a 
bodybuilder, a distributor or someone else), it is SCANIA policy not to transport the truck 
on its own wheels. The truck is instead delivered on trailer or (in rare cases) by train. Also in 
this step of the transport, the cost is irrespective of the length of the chassis frame since 
SCANIA pays per vehicle and not per meter. However, in some rare cases when the chassis 
has to be transported by ship to the bodybuilder (i.e. from Sweden to Australia) the price 
might depend on the length of the chassis frame.  

The believed reason for why frames are ordered too long is that salesmen tend to specify the 
chassis on the safe side since they know that the bodybuilder can always cut of a piece of the 
frame if it is too long whereas adding length to the frame is much more complicated and 
costly. It also gives the seller a possibility to order a vehicle before the end customer has 
decided on a final layout. Doing so, the customer perceives the production time as shorter 
since the time between final specification of the vehicle (which the customer sees as the 
actual order) and when the vehicle roles of the production line is shortened. However, the 
lead-time increases due to additional work at the bodybuilder, work that could be avoided if 
the truck was specified correctly from the start.  

To meet customer expectations and shorten lead-times as well as maintaining in-house 
quality demands, SCANIA can make preparations to the vehicles before they reach 
bodybuilders or end customers. These adaptations are done within the production premises 
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and in this aspect, SCANIA works in a similar way to a bodybuilder. This means the 
rendering of some discarded articles. An example is fuel tanks. As an adaptation to long 
haulage, the original fuel tank was changed to a tank of bigger volume on some tractors. As 
this was a common customer requirement, a lot of original fuel tanks were dismounted. Once 
the vehicle has left the production line, parts cannot be dismounted and then reintroduced at 
the production line. Thus, the dismounted fuel tanks were discarded but the sheer amount 
rendered a problem and eventually a permanent solution to this waste was required. Today, 
trucks that are going straight to the workshop to be refitted with a new fuel tank is assembled 
with a temporary solution, a 20 litre external fuel tank (a.k.a. jerry can, see Figure 8)that can 
be reintroduced at the end of the production line. Thus, this particular waste was reduced.  

 

Figure 8 - A Jerry Can of the sort that is mounted as a temporary fuel tank for trucks that are going to be fitted 
with a special fuel tank in the FFU workshop. 

However, there are other parts that are treated in the same way as the fuel tank but where 
there are no current solutions. Such an item is the air pressure tanks, which often are 
removed and replaced due to inconvenient placement and/or size.  Also the sun visor above 
the front window shield is a part often replaced, due to light configurations. It is popular to 
fit the vehicle with additional LED indicator lights between the spotlights in the sun visor 
but at SCANIA, this must be done as a FFU-change. On the production line, such a change 
is disregarded and handled just like a normal A-order. The vehicle is thus mounted with a sun 
visor without cut outs for the additional indicator light. This sun visor then needs to be 
replaced as a new one, with cut outs for LED-lights is fitted in the FFU workshop. Even 
though the sun visor without the cut outs (i.e. the one mounted on the production line) only 
is fitted while the vehicle is driven from the end of the line in to the FFU workshop (200 m), 
it has to be discarded due to quality assurance reasons that state that no articles that has left 
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the production line may be re-introduced on the line. Figure 9 shows the difference between 
the two options. 

 

Figure 9 – Comparison between a truck WITH extra LED-lights between the spotlights in the sun visor and 
one WITHOUT those indicator LED-lights. 

3.1.3 Peter Johansson 
“The Swedish customers want specialized and customized vehicles, which they are prepared to pay 
extra for.” – Peter Johansson, Scania-Bilar Sverige 
 

Scania-bilar Sverige – Salesman 
Södertälje 9/6 2011 
 
Peter Johansson is the salesman on Scania-bilar Sverige’s facility in Hövsjö, Södertälje. He 
was interviewed as a part of the initial phase to understand the problem. 

Peter Johansson explains that the selling process starts with a customer meeting him to 
express his/her expectations of the new truck. Occasionally, the customer wants a specific 
bodybuilder but the most common procedure is that the seller chooses the best suitable 
bodybuilder. Thus, the seller can decide what bodybuilders he/she wants to work with. In 
cases where the customer desires a bodybuilder that the seller finds unsuitable or complicated 
to cooperate with, he/she can assign the responsibility of purchase the bodywork to the 
customer.  

According to Peter Johansson, the Swedish market is unique in that it consists of many small 
haulers with 1-10 trucks. The Swedish customers want specialized and customized vehicles, 
which they are prepared to pay extra for. These adaptations are not just to improve 
productivity and easy the work of the driver but also cosmetic and “luxury adaptations” such 
as big audio systems, details in stainless steel, etc. Peter describes how a SCANIA chassis is 
more expensive than corresponding competitors. He estimates the difference to be 150 000-
200 000 SEK (approximately 16 500 – 22 000 € 11/11 2011) compared to a Volvo truck. 
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SCANIA’s selling point is instead image and quality, which has led to a large society of loyal 
customers. On the Swedish market, where the typical customer only buys one or a few 
vehicles, this does not pose any problems. However, on other markets where a typical buyer 
is a big hauler (such as DHL or Schenker) the price becomes an important factor. On such 
markets, less expensive brands (such as Mercedes, DAF or IVECO) are more common. 

Instead of just focusing on rigid trucks, peter thinks it might be interesting to also look at 
tractors. Even though the modifications to such chassis are far less extensive, the main part 
of SCANIA’s production consists of tractors (approximately 70%) [6]. It is also interesting 
since it is usually the same parts that are changed on such chassis, most commonly the diesel 
fuel tank. Tractors are used for long distance transports and thus require a long operative 
radius. In combination with a short wheelbase, this means that they require a big but short 
fuel tank. Such tanks are usually mounted at bodybuilders. According to Peter Johansson, 
most of the bodybuilders specialized in tractors are situated on the west coast of Sweden. 
Out of these, he mentions FJ in Hasslarp, Sweden as an interesting example since they have a 
big production and render a lot of waste. 

It is Peter Johansson’s belief that chassis frames are ordered with a too long rear overhang in 
order to give the bodybuilder a frame ending without any drilled holes. Then, the 
bodybuilder can place a draw beam or such exactly where the customer wants it. If there is 
already a drilled hole pattern, the desired position might be impossible due to that the 
required holes interferes with the exciting. He also addresses the claims that the customer 
does not want the SCANIA original mudguards; it is not that the customer does not want it; 
it is just that as a spare part, the SCANIA original mudguard is too expensive. Therefore, the 
customer wants the bodybuilder to change the brackets for the mudguard so that a 
mudguard, which is cheaper as a spare part can be mounted. 

As a last topic, Peter Johansson shows the ordering tool CAST. It is the tool used by sellers 
to specify and order a chassis from the factory. To its structure, it looks much like an excel-
sheet with 100’s of rows. Each row contains one property that serves as a header under 
which several options can be specified. All in all, this structure offers over 6 000 different 
choices. The big problem with this software is that if two choices contradict each other, the 
program only states that there has been a collision, not why. This is a big reason why sellers 
are conservative in their way of specifying new vehicles. 
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3.2 Bodybuilder visits 
This section gives the results from the bodybuilder visits. These are the notes from all the 
visits at workshops and factories in both Sweden and Poland. Just as with the interviews in 
the previous section, the following texts are uncorrected regarding facts. Such faults show 
rather on the difficulties in communication that on poor knowledge. 

3.2.1 BK’s Truck Equipment 
The biggest problem for Birger Korsuleinen and his colleagues is chassis delivered with too long rear 
frame overhang. - Extraction from interview with Birger Kursoleinen 

Birger Kursoleinen 
Södertälje 16/5 2011 
 
As a part of the initial phase of the problem, where the aim was to come in contact with the 
problem a first bodybuilder was visited. However, due to insufficient knowledge of the 
subject, this visit was more of an introduction to the world of bodybuilders than an 
informative investigation.  

BK’s Truck Equipment is a small bodybuilder in Södertälje, close to SoS Allhydraulik. Just as 
SoS Allhydraulik, the main business of BK’s Truck Equipment is hydraulic cranes and tipper 
bodies. The company is owned and run by Birger Korsuleinen, thereof the name. The 
company has gone from being a pure bodybuilder to produce more and more kits for other 
bodybuilders but still do some bodywork. Birger Korsuleinen estimates the production to be 
4 trucks a month.  

The biggest problem for Birger Korsuleinen and his colleagues is chassis delivered with too 
long rear frame overhang. The need for shortage is not always the same but the span is 
between 0, 2 – 1 meter. This also requires the mechanics to drill new holes in the frame to fit 
a draw beam or such, which is delivered on the chassis. Since they use the exact same hole 
pattern as the one from factory but at another place of the frame, it would be much easier to 
just get the chassis with the correct length. Other problems on SCANIA chassis are 
mentioned below. 

‒ When the chassis is fitted with a tipper body, the SCANIA end beam is too weak and 
needs to be replaced. On Volvo chassis, due to the higher sides of the chassis frame, 
this is not required. On SCANIA, BKs Truck Equipment mounts their in-house 
produced end beam. 

‒ The rear light bracket used to be discarded on almost every truck but this has 
stopped. Today it is so often used that there might be a shortage of brackets. 
However, BK usually mounts some kind of protection around the light housing. In 
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this protection, the license plate can be fitted. Thus, the original license plate holder is 
dismounted. 

‒ The side positioning lights temporarily mounted on the chassis frame cannot be 
mounted far out enough to go line in line with the diesel fuel tank. In order to 
accomplish such an installation, BK uses Volvo parts. 

‒ The Power Take Off (PTO) lid is considered very robust. On SCANIA truck it is 
made in metal and gives a very lush impression. On other brands, this lid has been 
made out of tree or such because it is known to be discarded. Birger Korsuleinen says 
that even though this mainly is an issue on trucks with a lot of hydraulic equipment, it 
feels a bit wasteful to throw it away. 

‒ The connection box for magnetic valves to control the hydraulics is too small when 
mounting advanced hydraulics. There could be room for more connections according 
to Birger Korsuleinen. He realizes that this is a problem strongly connected to 
hydraulic bodyworks but he still wants to express this point. 

3.2.2 SoS Allhydraulik  
“When the truck is specified with bodybuilder brackets and a modular hole pattern frame, the work 
is much easier for the bodybuilder. This is a true improvement.” – Håkan Eriksson, SoS 
Allhydraulik 

Peter Nybäck & Håkan Eriksson 
Södertälje 17/8 2011 
 
SoS Allhydraulik is situated in Södertälje only 5 minutes away from the SCANIA factory. 
This vicinity gives them a special relation to SCANIA. They are situated in the same building 
as a retailer for HIAB3 and therefore naturally work a lot with crane installation. They are 
sometimes used by SCANIA when building trucks for the SCANIA Demo Centre4 and have 
a great experience of working with SCANIA trucks. The company focuses on the pure 
bodybuilding act and not on production of parts. Due to the tight connection to HIAB, they 
mainly use their parts. Since the bodywork types typical to SoS Allhydraulik is quite time 
consuming (fitting a crane to the chassis requires a lot of the originally mounted components 
to be dismounted) the average truck takes 8 weeks to complete. Regarding that the workshop 
has room for approximately 10 trucks; a yearly production of 50 completed vehicles is to be 
expected.  

                                              
3 A Swedish-Finnish company that (among other things) produce and sell cranes for trucks. 
4 A DEMO centre where SCANIA can display their products in use for customers and salesmen. The DEMO centre in 
Södertälje has a set of complete vehicles that covers the full SCANIA range.  
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SoS Allhydraulik does not experience that waste in form of discarded parts is a big problem. 
What creates waste for them is that they have to relocate a lot of parts. In those cases where 
big parts are being removed (such as a fuel tank), the seller often gathers the old one as he 
can sell it as a spare part. Peter emphasizes that all parts dismounted from the vehicle 
belongs to the seller, so he is free to gather all of them. A common alteration performed at 
SOS Allhydraulik is the cutting of the frames. This rendered two days of additional work as a 
new hole pattern needed to be drilled at the rear end of the beam and the rear overhang 
sometimes is so big that it has to be piled up before being cut in order not to bend the whole 
frame. The mechanics point out some other problem areas that they encounter, especially on 
SCANIA chassis:  

‒ The air pressure tanks are mounted on the outside of the chassis frame. For SOS 
Allhydraulik and their applications, this is wrong. They would like the air tanks on the 
inside of the chassis, since they today always have to move around them. They 
describe it like laying a puzzle since they never know where they are going to end up. 
They point out that the placement inside the chassis frame is in no way optimal as 
they are then almost impossible to reach if there is a problem but that there just is no 
other place to put them. When a bodybuilder needs to re-locate an air pressure tank, it 
adds time to the production. Peter Nyberg says that for changing the position of an 
air pressure tank, he charges the customer for 5 hours of work. Even though it does 
not take 5 hours to move every air tank, the example serves as an indicator for that it 
is a time consuming process. If the air tanks could be mounted inside the chassis 
frame when delivered, a lot of production time could be saved. A competitor that has 
solved this in a better way is Volvo. They always mount their air pressure tanks inside 
the chassis frame. They also place pressure tanks between the two rear axles which 
from a bodybuilder perspective is good since it almost never interferes with their 
installations.   

‒ The hydraulic pipes to the rear axle steering on vehicles equipped with such are 
mounted on the outside of the chassis frame (on SCANIA trucks). For a bodybuilder 
this undesired since almost all bodywork is mounted to the outside of the frame. An 
as clear as possible chassis frame side facilitates their work. Volvo has their pipes 
inside the chassis frame; SoS thinks that SCANIA should copy this solution. 

‒ Items that reach above the top of the chassis frame or above the cross members 
makes the work harder for bodybuilders. If mounting a cross reinforcement, all such 
parts (such as the ABS-valves or such) must be moved. 



 
 

27

‒ Tanks for diesel fuel or hydraulic oil are usually relocated. This is related to the 
maximum length of the pressure lines for the hydraulic equipment. Since SCANIA 
has a Y-shaped frame, how much the tank sticks out on the side is related to where 
the tank is positioned. The way to control how much the tank sticks out from the 
vehicle is to use different brackets. Because of this, the original brackets for fuel- and 
hydraulic tanks are often discarded and replaced by custom made ones. Volvo’s frame 
is bended to a Y-shape under the cabin where the bodybuilders rarely work and thus 
is easier for bodybuilders to work on. 

‒ The electric preparations are better on SCANIA than on other brands. It is more 
advanced and grants the implementation of more complex solutions than on other 
brands. The only negative is that the cables are so well hidden and mounted in a very 
final position. It would be better to have the bodybuilders in mind when designing the 
routing for the cables since they today need to dismount much of the interior. A 
dedicated bodybuilder cable routing channel inside the dashboard would be useful. 
The problem with quality issues related to noise from the interior trim could maybe 
be related to such intrusions. 

‒ There is a protective plate on top of the silencer that almost always interferes with 
some cable routing or a part. The vehicle should come without this when a crane is 
being fitted. 

‒ The brackets for the exhaust pipe reinforcement can interfere with other parts if it is 
not ordered in a configuration called high. SOS Allhydraulik appreciates when the 
seller has specified this. 

‒ When the truck is specified with bodybuilder brackets and a modular hole pattern 
frame, the work is much easier for the bodybuilder. This is a true improvement. When 
everything is specified correctly, the bodywork no longer has to be welded to the 
frame but can instead be bolted.                      
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3.2.3 SKAB 
The brackets could be mounted before the chassis is delivered but they have experienced problems with 
the match between hole pattern on the drawing and the actual vehicle too many times. For this reason 
they now wait until they chassis is delivered before mounting the brackets to the sub frame. – 
Extraction from the interview with Dan Bengtsson 

Dan Bengtsson 
 Ätran 29/8 2011 
 
Dan Bengtsson showed the premises, a fairly big workshop divided in four sections; final 
assembly of boxes, chassis preparations and a section for mounting taillights, mudguard and 
other final preparations. The fourth division (electrics) at which Dan Bengtsson work, 
follows the chassis as it moves around between the stations since electric work is required 
during all phases of the bodywork. The workshop is clean and big, at the moment not very 
full but everything looks structured and clean. SKAB has 2 workshops in Ätran, 
Stationsvägen 15 (the visited site) and one at Värnamovägen where they produce the walls to 
the boxes but also mount bodyworks. All in all they produce approx. 800 units a year, with 
an average work time of 2-3 weeks. Roughly 25 % of this time is electric works.  In general, 
2-300 man-hours are spent on every vehicle. SKAB produces every box according to 
customer requirements, thus all vehicles are tailor made. SKAB has small (almost no) waste 
when working on the chassis. They do some additional wiring for the tail lift, add some lights 
(work lights, lights inside the box, additional headlights), mount their own end beam5 and cut 
some frames. When cutting frames, the reason is mostly cosmetic, they want the box and the 
beam in line with each other. They might also need to adjust the lower shape of the frame 
ending (as in Figure 10). 

                                              
5 Beam at the rear end of the chassis frame fitted for increased stiffness. For picture, see Appendix C. 
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Figure 10 – Rear-ending of the chassis frame has been cut to allow free movement for the draw beam to the 
trailer. 

 In some rare cases, air tanks are moved in order to fit a toolbox, a fuel tank of a different 
size or a sand box between the axles. The only problem that Dan Bengtsson can think of is 
when the chassis is specified with too short bodybuilder cables6. SKAB usually build pretty 
long vehicles for distribution/long haulage and if such a vehicle is delivered with too short 
cables, SKAB removes the original cables and mount their own with the correct length.  Dan 
Bengtsson also comments that SCANIA is the only brand that delivers their chassis with 
such a preparation but that this should be an industry standard since it is always needed. 
Volvo can’t deliver with this preparation, so on Volvo chassis it is always necessary to add 
own cables.  

The beam for holding the rear lights is almost never used, as it interferes with the tail lift. 
Also, SKAB wants to have a unison look for their vehicles, so they place their logotype on 
the bracket for the mounting plate (see Figure 23, Appendix B). 

SKAB do not use SCANIA bodybuilder brackets7 for mounting the box and sub frame, as 
they have a standardized system for their bodyworks. When the chassis is delivered, they 
mount the brackets to the box which then fits right on the sub frame.  The brackets could be 
mounted before the chassis is delivered but they have experienced problems with the match 

                                              
6 Cable for bodybuilder installments on the rear part of the chassis. Can be ordered as 2, 8 or 12 meters long. Illustration 
is shown in Appendix C. 
7  Brackets used for mounting a bodywork to the chassis frame. Illustration showing the full range of SCANIA 
bodybuilder brackets is found in Appendix C. 
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between hole pattern on the drawing and the actual vehicle too many times. For this reason 
they now wait until the chassis is delivered before mounting the brackets to the sub frame.  

All in all, they waste in form of unnecessary parts on the chassis at their workshop is 
negligible. They still perform some tasks that could be done at the factory as a preparation 
(e.g. routing their own cables, attaching bodybuilder brackets, etc.) but the waste is clearly on 
a lower level compared to many of the other visited bodybuilders. However, if they can be 
certain that every drawing they get will correspond correctly to the real delivered chassis; they 
can start their preparations earlier and cut lead-times. The cutting of the chassis frame also 
adds to the lead-time, but since this is mainly cosmetic it is hard to see how this could be 
avoided. Such actions are not suitable for the SCANIA module system and can therefore not 
be introduced on the production line.  

3.2.4 GEHAB 
“Today, the seller has nothing to lose on specifying a chassis with a too long frame…” – Michael 
Lvov, GEHAB 

Michael Lvov & Stefan Friberg 
Alvesta 30/8 2011 
 
GEHAB has the main office and main production site in Alvesta. GEHAB do all sorts of 
bodywork but they have a focus on cranes and construction vehicles. They have their own 
workshop for metal work, their own water jet cutter, they do their own paintjobs, etc. At 
Ilabäcksvägen, they have 3 large buildings, of which one is the main building that serves as 
chassis workshop, metal workshop, some stock, and a “final-touch” workshop. The main 
office is also situated in this building along with the design department. Additional to this, 
they have one building for blasting and grinding and one big house that is intended to serve 
as a warehouse.  

Michael Lvov identifies the parts most often discarded as the beams for the rear lights, cut 
off frame pieces and the lid to the Power Take-Off (PTO). The estimated average frame cut 
off is 1-2.5 meters and their lead-time is approximately 5 weeks per vehicle (depending on 
vehicle type). Since they do a lot of heavy cranes they move a lot of components on the 
chassis of which the ad-blue container is the worst to move. Otherwise, his biggest problem 
is getting ICD’s8. With Volvo, when the order is placed and the factory is notified the 
drawing is accessible, but with SCANIA the drawing has to be produced on request and the 
customer needs to wait up to 2 hours. If the vehicle has a special adaptation which gives it S-

                                              
8 ICD = Individual Chassis Drawing. Application for ordering chassis information through internet. Consists of a 2D-
drawing and a specification list called ICS (Individual Chassis Specification). Example of an ICD 2d drawing can be 
found in Appendix D and a ICS is shown in Appendix E. 
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order status, the ICD has to be manually corrected which can take  approximately 2 weeks 
due to restricted capacity when the procedure is not computerized. The S-order status does 
not take in to account what parts that make it S-order, which sometimes can be a problem 
for bodybuilders. In Michael Lvovs latest case, it was an electrically heated windscreen that 
rendered the S-order. Because of this, he could not access the drawings and the vehicle was 
delayed 2 weeks. Otherwise, GEHAB tries to keep as close contact with the sellers as 
possible. Michael Lvov experiences that they get pretty well specified vehicles due to this 
contact. 

Stefan Friberg (the head of the workshop) tells me that his major problem is the moving of 
pressure tanks. He wants them mounted in drop position under the frame (see Figure 11). 
GEHAB have developed their own brackets for such installations, but they would like to 
have it delivered from factory. 

 

Figure 11 – The bracket produced by GEHAB for mounting of air pressure tanks hanging under the chassis 
frame, here mounted on a DAF truck. 

Another problem that he encounters quite often is that the factory has used the hole pattern 
in such a way that some holes that are supposed to be free becomes impossible to use. A 
closely connected issue is the chassis frame hole pattern distance which at some point has 
been changed to 50 mm split where it before was a 60 mm-split. At some key points, this 
creates a problem for the bodybuilders if they do not know this. The attachment of the rear 
axle is such an area. This problem will hopefully not be a problem in the future as SCANIA 
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during 2012 plans to have fully implemented the modular hole pattern. Then, bodybuilders 
will be more certain about the placement of the holes. Naturally, there will be some 
confusion during the transit period.  

Sometimes, delivered vehicles have been specified with pneumatic pipes for manoeuvring of 
the tipping in the cabin. Stefan does not see the point of this preparation since most of their 
customers do not want those pipes in the cabin. At GEHAB, it is much more common with 
electrically manoeuvred tipping. 

GEHAB have experienced the same problem as SoS Allhydraulik, that more cables in the 
cabin roof would be useful when installing lights on the cabin. Today, they have to bend 
down the inner roof when installing additional wires and when doing so, they risk damaging 
the inner roof structure. However, Stefan states that when it comes to electrical installations 
and lights in particular everything is so individual that there won’t ever be a standard solution 
suitable for all customers.  

Michael Lvov returns to the problem with the ICD’s; that when the delivery date is changed, 
the date is not updated at the ICD. Volvo does this, but SCANIA doesn’t. Also, it’s much 
easier to get ICD’s from Volvos webpage than from SCANIA. He believes that there has to 
be some kind of encouragement from SCANIA directed to Scania-bilar Sverige in order to 
get the sellers to dare try new specifications. Today, the seller has nothing to lose on 
specifying a chassis with a too long frame; if it is too long, he/she doesn’t pay more and 
he/she gets no credit if specifying the vehicle correctly as the BB’s are used to cut frames. 
Drilling new hole patterns at the rear is nothing unusual as every vehicle has something 
specific that shall be mounted at the rear. Thus, it might sometimes even be beneficial to 
have few or no holes at the rear end of the frame. 

3.2.5 PLS 
The KOMPLETT vehicles are always delivered with the correct length but needs to be adjusted for 
cosmetic and functional reasons. – Extraction from the interview with Emanuel Nilsson 

Emanuel Nilsson 
Rydaholm 30/8 2011 
 
Emanuel showed a short introduction of PLS, a company included in Ilsbo Intresenter along 
with Sörling Ilsbo and Sala kaross. They mainly produce boxed vehicles with full side 
opening. They build a small number of timber trucks but main focus is on long haulage and 
distribution. Today, they have outsourced the production of the big panel sides of the 
bodywork to another company but the production of doors and hatchets is still kept in-
house as well as the raising of the bodywork. The premises are big (6400 m2) and will get 
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bigger as PLS plan to make even the panel sides in-house. PLS is one of the bodybuilders 
that works with Scania-bilar Sverige to produce SCANIA KOMPLETT-vehicles.  

When talking to the head of the chassis workshop, the following problems were brought up: 

 On SCANIA trucks, the rear light is never used (including the beam). It doesn’t fit 
with their boxes and the light is discarded. They have talked to SCANIA about how 
they are willing to put beams and lights in a container to send back to the SCANIA 
factory but this has so far not been of interest to SCANIA. 

 They cut frames. On a normal SCANIA truck they cut frames due to excess length, 
on SCANIA KOMPLETT they just cut the lower, rear part to fit with the tail lift (see 
Figure 22). The KOMPLETT vehicles are always delivered with the correct length but 
needs to be adjusted for cosmetic and functional reasons. Potential for change here 
since KOMPLETT vehicles are always the same. 

 It is important that the 3 7-pole cables are of the right length from factory, otherwise 
they are useless. This particular problem is foremost a seller issue but it is still a 
problem for the bodybuilder. 

 When delivered, the roof spoiler is temporarily mounted in a placement too far back 
where it collides with the bodywork. This however seems to be a transport solution. 
PLS doesn’t mind but thinks that this could just as well be done at SCANIA. 

 On KOMPLETT vehicles, the side under run protection (SUP) needs to be cut off to 
fit a toolbox. This part is always discarded. On left side, the rear mount of the SUP 
needs to be moved. 

 Some of the mudguards need to be removed since they are too high. Usually, the box 
fits with the original mudguards but if specified wrong by the seller, PLS needs to 
throw them away.  

 The mount for the position light on the rear mudguard is missing when the vehicle is 
delivered with steering on the rear axle. On un- steered vehicles, this mount is always 
mounted. This creates a problem since it is not allowed (by the Swedish transport 
agency) to mount the light on the mudguard because it then has an angle compared to 
the ground. The Swedish law states that it needs to be mounted horizontal or 
vertically compared to the ground. 

 The electrician wants more backsides to the switches. 

 BB homepage is not good enough when it comes to electrics. Need for more 
professional information. Where different parts are located, how to reach them and 
wiring schemes for the complete vehicle. Volvo is better at this, at the same way as 
you can access ICD’s when order is set you can get electrics.  



 
 
34

3.2.6 Zetterbergs 
“It would be desirable with a heat protection cover over the silencer and exhaust pipes.” – Mechanic, 
Zetterbergs 

Glenn Carlsson 
Östervåla 31/8 2011 
 
Zetterbergs is situated in Östervåla, 50 km north of Uppsala. They develop and produce 
bodyworks aimed for the European market [9] and focuses on tippers and dumpers. 
Zetterbergs do not only bodybuild trucks; they also design and sell tippers and dumper cages 
prepared for mounting at other bodybuilders (so called kits). The company has 
approximately 150 employees; all of them work in Östervåla. Each year, Zetterbergs produce 
(roughly) 900 bodies.  

I was met by the team leader Glenn Carlsson who showed me around the factory and 
explained Zetterberg’s work process. They have looked towards SCANIA to learn about lean 
production and are now keeping lean in mind when planning their work. Every process has 
its own station, the processes follow in a logical order and everything looks well structured. 
They do almost everything in-house, except for the frames of the flat beds. The main part of 
the factory is devoted to welding and constructing frames. They have their own area for 
blasting and a paint shop where they paint all parts that does not go to an in-house-
completely-built vehicle. If necessary, they send the vehicle to an external paint shop so that 
also the cabin gets painted. At the moment of visit, 3 trucks were in the workshop due to 
delivery delays of chassis and a fast approaching deadline on one of the trucks which 
required more mechanics than normal to work on that particular vehicle.  

Glenn had assembled his work team before I came in order to gather ideas for improvement 
and existing problems. They had made a list of things that we went through in a meeting with 
3 workshop experts, one representative for the welding and one electrician. 

1. The pipes to the rear axle when truck is fitted with steerable rear axle should be 
mounted on the inside of the frame. There has to be some distance on the inside to 
allow mechanics to reach bolt heads, not as on Volvos where this is too tight. These 
pipes are almost always changed in some way. 

2. Due to complicated geometry on gearbox suspension, the mounting of a variable 
pump on the power take-out –PTO– ed120 9  in combination with an automatic 
gearbox is impossible. The “lifting eyes” on the gearbox must be cut away. 

3. Components are mounted too close to the inside of the frame. 
                                              
9 ED120 = Engine mounted power take off for 12 liter engine. Used when power is required during driving, e.g. cooled 
or freeze transports. 
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4. The hole patterns on the chassis frame is not always the same on both sides. 
5. It is too complicated to move the ad-blue tank. 
6. It would be desirable with a heat protection cover over the silencer and exhaust pipes. 
7. On S-order vehicles, the vehicle specification is delayed (due to the manual re-work of 

the drawings) which means that parts such as plough mounting brackets (which needs 
to be checked against the drawing) cannot be ordered before the chassis arrives. 

8. The connector called C414 in upper storage compartment should be more visible and 
accessible. Hard to do works on this. In general, the cables to the upper storage 
compartment are too short. 

9. The cables for rear facing, roof mounted work lights should be at least 2.5 mm2 in 
order to allow 4 lights. 

10. Better prepare for the mounting of a cab roof sign when using parking lights. 
Apparently there should be wires prepared for this but not connected, so the 
electrician needs to connect the cables to a button at the dashboard. Preferably, this 
should be done from factory, so it’s just to connect the sign. 

11. Is there an additional cable set to make the cables to the dashboard buttons a bit 
longer? 

12. They want symbols for their Euromatic, Zetmatic and Robson drive on dashboard 
buttons. 

After the meeting, we took an extra tour in the factory to talk to the mechanics. Additional 
matters that came up were: 

 Is there a thicker bump stop? As it is today, especially with multi axle drive, different 
parts mounted to the drive gears hit frame mounted parts when air suspension is in its 
lowest position. 

 When the vehicle is delivered from SCANIA, the chassis preparation mechanic only 
has the ÅF10 number but the truck is only marked with the chassis number. Why not 
both numbers in vehicle windscreen? With today’s system, it can be very hard to find 
the right vehicle when a lot of similar looking trucks have been delivered at the same 
time. 

 Frames are delivered too long and must therefore be cut off. 

 The beams to the rear lights are almost never used. Nothing SCANIA related, this is 
the same for every brand. They mount a manoeuvre panel for the pneumatic 
operation of the trailer coupling on the rear light arrangement that the rear light 
bracket is too unsteady for. Illustration is shown in Figure 24, Appendix B. 

                                              
10 Swedish abbreviation for Återförsäljare, Dealer. 
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 Original mudguards are usually not used. They are too expensive as spare parts. Thus, 
this is a customer requirement, not a necessity. Illustration of original and replacement 
mudguard is shown in Figure 26, Appendix B. 

 They move air pressure tanks and it is hard to find good placement when they are 
moved. 

 The designers’ think that drawings are not always detailed enough. Side members are 
not visible from side (to see at what height they are mounted compared to the frame). 

 

3.2.7 KH Kipper 
The high degree of customization that can be observed on the Swedish market is unusual for KH 
Kipper. Andrzej Kamionka estimates that such adaptations constitute for less than 5% of their total 
work. – Extraction from the interview with Andrzej Kamionka. 

Andrzej Kamionka & Tomasz Lazarski 
Kielce 5/10 2011 
 
KH Kipper’s main focus lays on tippers. They produce approximately 1000 units per year, of 
which 50 % are assembled on chassis and 50 % are delivered as mountable kits. Andrzej 
Kamionka estimates that Poland constitutes for roughly 30 % of their market, but this has 
decreased from 50% a couple of years ago. They deliver to a lot of different markets 
(Scandinavia, Benelux, Western Europe, Ukraine, Russia and Rumania), which make them 
quite market-independent. Some countries are not of interest to KH (e.g. Finland, Belarus 
and Italy) due to competition from a high number of small bodybuilders that are favoured 
because of their geographic position and diverse bodybuilder traditions.  

Andrzej Kamionka shows the parking for chassis and completed vehicles. At the time of visit 
there were approx. 60 vehicles standing in the yard, of which 40 were un-built chassis. Some 
were vehicles where the customer is trying to arrange financing.  

Andrzej Kamionka tells us that KH Kipper has few or no late customer changes to the 
design or technical solutions of the truck. In general, the customer is not involved in the 
bodywork process. KH deals mostly with bigger customers, due to the standardization of the 
offered range. The biggest order in 2010 was 50 vehicles, but this is a figure that has declined 
since the economic crisis and thus is expected to rise. Since KH Kipper has a lot of loyal, 
returning customers that have almost a personal relation to the sellers at KH, they do deal 
directly with customers. However, they prefer when the connection of bigger orders can go 
through an external seller. 
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Approximately 30-50% of the produced units are standardized. This means that KH can 
benefit from big scale production. The high degree of customization that can be observed on 
the Swedish market is unusual for KH Kipper. Andrzej Kamionka estimates that such 
adaptations constitute for less than 5% of their total work. 

The registration procedure differs between Poland and Sweden. Either the vehicle with 
bodywork is type approved by the dealer, by the customers or by KH themselves. In rare 
cases (mostly with trailers) where specifications go outside the standard specifications, they 
need to do a separate registration. Even though they are waiting to see what the effects of 
WVTA will be, this system with homologized full vehicles gives them a great advantage 
compared to bodybuilders of the “Swedish kind”. When working with a standardized 
offering, the production time can be reduced and is easier to predict. Since every step of the 
bodywork is standardized, each action can be optimized which also gives the potential for 
reduced production costs. That lower cost can either be used to increase the profit margin or 
to lower the market price and thus become more competitive against competitors.  

From when a chassis arrive at KH to that it is finished and ready for delivery, it takes 1-4 
weeks. The bodywork is adapted to the drawings so that production can start before the 
vehicle arrives but to be sure that everything is correct, all bodyworks are tried out on its 
corresponding chassis before it is painted and delivered to final assembly. This means that 
the chassis has to be parked at the yard. This is also necessary in order to allow some 
fluctuations in the bodywork production. However, when everything goes according to plan, 
the bodywork should be so well prepared that when a chassis arrive it should just be rolled in 
to final assembly and docked with the bodywork. Today, the time the chassis stand at KH 
kipper is somewhere between 1-4 weeks. Of this, one week is the building of the bodywork 
and one week is working on the chassis. The two remaining weeks are a buffer and due to 
uncertainties i.e. the vehicle is parked outside awaiting work. 

The biggest wastes that Andrzej Kamionka and his co-workers has identified are the 
discarding of mudguards, occasional cutting of the rear chassis frame overhang and missing 
preparations not specified by the dealer. The problem with discarded mudguards is bigger for 
some certain brands. The strategy from those producers has been to minimize the cost of the 
article since they know it will be discarded this as opposed to specifying the vehicle without 
the mudguard. That it is less of a problem on SCANIA chassis is also related to pretty rare 
policy of transporting vehicles on trailer to the bodybuilders. Many of the other chassis 
brands deliver their chassis to the bodybuilders by driving them on the road. In such cases, 
the vehicle is obliged by law to be equipped with mudguards. Mercedes has developed a 
temporary solution that uses wooden beams to hold the mudguards in place during delivery 
(see Figure 12). Even though being temporary, the waste for a company such as KH Kipper 
becomes significant.  
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Figure 12 – Pictures of the temporary transport mudguard mounted on Mercedes trucks. 

The general opinion of SCANIA is that when not specified by SCANIA Polska, they are well 
prepared. Electric preparations are market leading and the bodybuilder preparations are price 
worthy. The biggest problem with SCANIA is the poor drawing service, compared to other 
brands. Whereas Mercedes, MAN and Volvo can deliver instant drawings, a SCANIA 
customer has to wait for 1-2 hours before the drawing is available. KH Kipper also requests 
drawings in 3D, which the other chassis manufacturers can deliver more quickly.  Volvo can 
deliver their drawings with additional components such as a hydraulic pump, a feature that is 
very useful for bodybuilders. 

When asking his technical staff, Andrzej Kamionka made a list with the problem areas on a 
SCANIA chassis:  

‒ No front and rear factory frame attachments. If they would be supplied as standard, our 
job would be faster and no mistakes would be possible (wrong placement). 

‒ No side under run protections mounted (99% of cases). 
‒ Very often rear under run protection is not supplied. 
‒ No mudguards on second axle in 8xX chassis (99% of cases). 
‒ No rear lamps protections (very often). 
‒ In chassis aimed for assembly of front hydraulic crane, there should be front mounting 

plates mounted (it is a lot of time and work to add these, other suppliers have it). 
‒ Neither side marking lights nor installation to connect them is mounted (99%). 
‒ Very often pneumatic tipper control valve is not mounted. 
‒ Often no factory preparation for raised body signalization (connection in frame, cable to 

cabin + signal for driver). 
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3.2.8 Wielton, Wielun, Poland 
“The drawings supplied by SCANIA lacks in quality compared to the other big chassis 
manufacturers.” – Pavel Madziara & Miroslaw Jens, Wielton 

Pavel Madziara & Miroslaw Jens 
Wielun, 6/10 2011  
 
Pawel Madziara, manager of the tipper bodies department and Miroslaw Jens, Head of 
agricultural design showed the facilities and answered questions about the company in 
general and waste in particular. 

Wielton, situated in Wielun (South-Central Poland), is one of the bigger bodybuilders in 
Poland with a yearly production of 6000 units (2011). The offered product range includes 
tipper trailers, semi-trailers, high-volume combinations, chassis bodies and most recently a 
new range of agricultural trailers. The company has approximately 1000 employees working 
at the main office and production unit in Wielun. In 2006 the company changed its owner 
structures, got registered on the stock market and thereby gained capital to invest in the 
production capacity. During the economic crisis in 2007-2008, the company made 
investments to further automate the production. Today, Wielton have a production plant 
with the capacity to produce 10,000 units a year.  

Due to Wieltons size and big scale production, all products are highly standardized. Instead 
of taking in specifications and requirements from the customer, Wielton has a market 
offering from which the customer can chose a road-ready transport solution. If the customer 
desires a “one off” solution such as customized light installation, he/she can consult a 
specialist in that field as an aftermarket adaptation. In general, Wielton tries to have as little 
contact with the end customer as possible; they rather speak with the dealer who places the 
order. In bigger orders, Wielton is one of the parts involved in the specification. This ensures 
the company to be able to affect how the chassis look when it arrives at the factory. Such an 
involvement is important not only to facilitate the work at the factory, but also to reduce the 
end price for the customer and to offer the best possible solution.  

Wielton mainly caters to big customers and thus receives big orders. An example might be a 
“German Tipper”, a complete tipper vehicle ordered by SCANIA Germany bodybuilt at 
Wielton but sold under the SCANIA brand in Germany. Here, SCANIA Germany has found 
a certain vehicle type demanded on the German market that can be built in large series. This 
means they can order many standardized vehicles at the same time. Since it is in the interest 
of both parties to reduce the waste (the dealer wants to reduce the total price and time to 
customer, the bodybuilder wants to take advantage of the big scale production benefits and 
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focus on value adding processes), the involvement from the bodybuilder in this case is 
required. This results in a well-specified chassis, prepared for the bodybuilder.  

A usual phenomenon in Poland is that when the dealer sells the bodywork and the chassis 
from two different companies (i.e. not when a business unit or the factory has a complete 
solution) it is common to keep the price down on the chassis in order to present an attractive 
offer to the customer. However, this usually results in a less well-prepared chassis that then 
needs more work at the bodybuilder. In such cases it is not uncommon for the bodybuilder 
to have to dismount much of the frame-attached equipment (especially in the front of the 
frame, just behind the cab), to have to cut a frame or to drill new holes in the chassis frame. 
Wielton strives to always get as well prepared chassis as possible in order to reduce lead-
times and increase the annual production. 

The waste that occurs today (on SCANIA chassis) is: 

‒ Rear Under run Protection is of the wrong type. Wielton wants a foldable version in 
order to comply with their 3-way tipper. 

‒ The beam for fitting rear lights is discarded since the light is fitted to the bodywork. 

‒ SCANIA chassis are not prepared for volume cargo, on such trucks the rear lights and 
trailer couplings needs to be moved in under the body. This makes the electric and 
pneumatic cables too short. Competing brands (e.g. Volvo) offers this “volume-cargo 
preparation” from factory. 

‒ SCANIA chassis are not always delivered with the same chassis frame cables, 
sometimes it is 3x7, sometimes it is 15 pin. Since there is no standard, cables are often 
replaced. If there was a standard, this waste could be reduced. 

‒ The pneumatic pipes in the cabin (for in-cab tilting of the tipper) are often too short. 
This results in a unattractive installation and customer complaints. Wielton wishes for 
longer pipes, such pipes used in the SCANIA-Wielton co-operation called Russian 
Tipper. 

‒ Since almost all tipper bodies are fitted with exhaust heating, Wielton would like to 
have a factory mounted valve on the exhaust pipe (see Figure 13) instead of mounting 
this part themselves. 
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Figure 13 – Valve mounted on exhaust pipe for heating of the bodywork. 

Pavel Madziara and Miroslaw Jens complain that the drawings supplied by SCANIA lacks in 
quality compared to the other big chassis manufacturers. The main point is that SCANIA 
does not (automatically) provide 3D drawings. This is strange since Mercedes, MAN and 
Volvo all have this service (though MAN charges extra for this option). Other desires is to 
get axle weights and other additional information printed on the drawings and more training 
from SCANIA of the bodybuilders on the SCANIA Bodybuilder homepage. 

Since Wielton is such a big scale producer, WVTA offers attractive solution to them. Today, 
they need to register their products and completed vehicles in different countries and 
sometimes even have to register them in several countries just to be able to transport them. 
A common EU regulation would thus be a big improvement for Wielton. They are also big 
enough and have the economic means to perform their own certification. Thus, they have 
applied with all big European chassis manufacturers to perform WVTA-certification on 
chassis and bodywork. So far, only MAN has accepted but Wielton are awaiting response 
from others, among them SCANIA. Wielton is the only company visited during the research 
for this thesis that has a strategy of working with WVTA. 
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3.2.9 Istrail 
The best solution would be if ISTRAIL in cooperation with the dealer could specify the holepattern. 
This would make the bodybuilding process as quick as possible. -  Extraction from interview with 
Slawomir Lewandowski & Leif Skipenes 

Slawomir Lewandowski & Leif Skipenes 
Golub-Dobrezyn 7/11 2011 
 
ISTRAIL is a Norwegian company founded in 1916 that 2003 moved part of the production 
to Golub Dobrzyn in the northern part of Poland. They produce approximately 250 tippers 
and 200 trailers a year. The tipper production is divided between complete vehicles and 
mountable kits (roughly 50% of each). The absolute majority of the production goes to 
Norway. Russia has become an interesting market for ISTRAIL but due to customs 
regulations and a very special culture, the expansion is slow on this market. Poland is a very 
small, almost non-existing market for ISTRAIL.  

The average development time for a vehicle is 10 days for design and 10 days for production. 
However, this time does not describe the time from when a chassis arrive to when it is ready 
for delivery. Depending on how well specified a chassis is, the amount of measurements on 
the physical vehicle can be different.   

Since ISTRAIL mainly caters to the Norwegian and Swedish markets, the typical behaviours 
that dominate those markets (customized vehicles, high degree of technical solutions, small 
productions series) reflect in ISTRAILs production. The high degree of customization means 
that it is hard for ISTRAIL to benefit from the big scale production seen at KH Kipper and 
Wielton. ISTRAIL typically gets small orders of a few vehicles. As usual when a seller 
specifies one or a few vehicles, the time spent on specifying the vehicle is not sufficient. 
Thus, a lot of the same problems as is seen in Sweden can also be found at ISTRAIL; the 
cutting of chassis frames, drilling new holes, relocating pressure tanks, etc. Almost every 
8x411 needs to have its chassis frame cut of 1 meter or more. If this is due to limitations 
when ordering 4 axles and short rear frame overhang or if it is due to poor seller knowledge 
is unclear to ISTRAIL. 

Slawomir Lewandowski says hole-drilling is their biggest problem. A lot of components on 
the chassis frame are placed in such a way that they need to be dismounted to allow hole 
drilling. For this reason, ISTRAIL would like that all SCANIA vehicles delivered to them 
should be equipped with bodybuilder brackets. Not because of the brackets, but because the 
chassis frame then has holes dedicated for the mounting of a sub frame drilled from factory. 

                                              
11 Wheel configuration. A vehicle with 8 wheel of which 4 are propelling. 
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These holes can be used by ISTRAIL for mounting their own bodywork brackets. It is also 
problematic that when the chassis comes from the SCANIA factory equipped with 
bodybuilder brackets, it is not always enough brackets if you follow the bodybuilder 
handbook. Thus, the bodybuilder has no other choice than drilling new holes. The best 
solution would be if ISTRAIL in cooperation with the dealer could specify the hole pattern. 
This would make the bodybuilding process as quick as possible. 

They also have some less frequently occurring problems; air pressure tanks needs to be 
moved, fuel tank is replaced due to customer requirements, the placement of the draw beam 
may interfere with rear air suspension bellows & the EBS-valves12 needs to be relocated. As a 
rule of thumb, Mercedes and MAN are better prepared for bodywork, SCANIA and Volvo 
are pretty much the same whereas IVECO and DAF are less well prepared.  

ISTRAIL would like to have 3D drawings from SCANIA. They point out that many of the 
other chassis producers offer a much better solution for 3D drawings.  

3.3 Additionell meetings 

3.3.1 Teknikföretagen, Lastfordonsgruppen 
“Every part of the chain must have an interest in improvement….“ – Mårten Sohlman, 
Teknikföretagen 

Mårten Sohlman 
Stockholm 27/9 2011 
 
Lastfordonsgruppen (LFG), the association of Swedish truck body manufacturers, is a 
branch association for Swedish body and trailer building companies with its secretariat at the 
Swedish engineering industries association, Teknikföretagen. Their main purpose is to serve 
as a forum for the affiliated companies and to carry the voice of the bodybuilders when 
interacting with other actors on the market, such as chassis producers. 

The meeting concerned the potential role that LFG could serve in a future forum for 
communication. As LFG already today is a forum to carry the voice of bodybuilders, their 
structure and connections might be valuable in a possible future solution. Thus, it was in the 
interest of seeing how they regard such an idea that the meeting took place. Mårten Sohlman, 
LFG’s representative, confirmed that they in general see the same problems that I have 
encountered and that they find the Swedish market characterized by big shares of highly 
customized vehicles where the customer seems strangely insensitive of price. 

                                              
12 Electronic Brake System – a system to enhance brake performance and increase safety. 



 
 
44

Since LFG is a brand-neutral association, they cannot and are not interested in being a part 
of a specific company’s business plan. However, Mårten Sohlman emphasizes on the fact 
that LFG is an excellent communication channel in order to reach many bodybuilders. In this 
aspect, LFG could be a way for a truck chassis manufacturer to keep a dialogue with many 
bodybuilders at once. They could as an example help to communicate if new standards are 
introduced on trucks.  

One of the identified key issues in optimizing the communication in the “trinity of 
bodybuilding” (see Figure 14) found during the meeting was to find a motive for change at 
each circle.  

 

Figure 14 – The “Trinity of Bodybuilding”: SCANIA as manufacturer, the SCANIA sales organization and the 
bodybuilder. 

Every part of the chain must have an interest in improvement; in this case reducing 
bodybuilder waste.  

Factory 
 Reducing bound capital in the form of vehicles standing at the factory premises, 

awaiting delivery to bodybuilders. 

 Reducing quality issues that are the result of the bodybuilder doing work that has 
already been done at the factory, such as cutting holes and rust protecting open cut 
areas. 

Factory

BodyBuilder
Business 
Unit
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 Minimizing the amount of parts that are discarded after the vehicle leaves the 
factory. If the part is just thrown away at the bodybuilder, SCANIA could save 
money and time by simply not sending such a part to the BB. 

 A well-prepared chassis is easier to build a bodywork on, which might reduce the 
costs for the bodybuilders and potentially also for the end customer. This might 
result in a truck with better quality and lower price, which gains the SCANIA 
brand. 

Bodybuilder 
An important issue in the relation between bodybuilders and the factory is what work the 
respective parts should do (and get paid for). Each part in this relation has a certain field 
where they are best suited to do the work where the other part fully recognizes this. As an 
example: A bodybuilder knows nothing or very little about how to produce a chassis, they 
leave this to the chassis producer. In the same way, the chassis producer is badly suited to 
make individual adaptations to the vehicle; this is clearly the bodybuilders’ field. The grey 
area that exists in between these fields of certainty is where both companies feel that they 
could do the work. This could, as an example, be the mounting of crane plates to the chassis, 
fitting cross members, prepare the hydraulics, etc. This creates a potential problem area, but 
this is also the field for negotiations that could be used to motivate bodybuilders or chassis 
producer. The problem related to the distribution of the respective parts is illustrated in 
Figure 15. 

 

Figure 15 – Illustration of the whole production process of a truck and the distribution of work done by the 
two parties. 

Since the bodybuilders may see factory preparations as an intrusion on what they consider 
their market, they might be reluctant to such change. This shows the importance from the 
factory to clearly show the benefits that better prepared chassis can lead to for the 
bodybuilders:  

 A better prepared chassis means that the bodybuilder can focus on doing the pure 
bodybuilding tasks. Instead of having to change the structure of the chassis (such as 
cutting new holes and reducing the length of the chassis frame) they can focus on the 
bodywork. In many cases, the bodybuilder is unable to charge the customer for such 
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additional work on the chassis structure. With a better prepared chassis, they can 
focus on what they do best: producing bodyworks. 

 Discarded parts at the bodybuilder become a waste disposal issue if the number of 
chassis is high. Redundant parts needs storage until they are disposed of, 
transportation to a disposal site and in worst case a fee has to be paid when disposal 
due to environmental hazard. 

 A better prepared chassis can reduce the lead-time at the bodybuilder and thereby 
increase the production capacity.  

Sales 
On the sales side (BU, dealers), the motivations should be connected to increased customer 
value and increased sales over a long time perspective. For them, specifying every truck from 
scratch takes a lot of time. If the seller is rewarded for every unit sold (commission), it is 
more profitable to be able to sell a lot of vehicles than reducing the waste at the bodybuilder. 
Another possibility is when the seller competes on a market with a lot of other brands and 
where price is an important factor. Then the seller might prefer to specify the vehicle with as 
little preparations as possible and transfer the work to the bodybuilder. In order to motivate 
the seller, it is important to stress such solutions that will benefit him/her in a long-term 
perspective: 

 Even though the chassis takes longer time to specify, a well-prepared chassis saves 
time at the bodybuilder. Shorter production times can increase the number of sold 
units per year for the seller. 

 A well-prepared chassis gives a better end result, which means a more satisfied 
customer. The finish of the work will be higher and the customer will get a better 
price from the bodybuilder. 

 The chassis preparations undergo the rigorous SCANIA tests in order to be put on a 
vehicle. With the decrease in warranty errands the dealer then needs to handle, more 
time can be spent on doing what the seller does best: sell trucks. 
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3.3.2 WVTA– Whole Vehicle Type Approval (for heavy trucks) 
 

Magnus Jalkesten & Kjell Henrysson (YDRS - Regulations and Certification, Road 
Safety) 
Södertälje 19/8 2011 
 
WVTA is an attempt from the European commission to move away from national type 
approval to a common type approval for the EU region. The aims of WVTA are to create a 
unison regulatory framework for trucks inside the EU zone and to facilitate both first and 
second hand trade of trucks without having to respect in-European national borders. As it is 
today, the producer has certain certificates for different legal requirements (which can 
concern different areas such as cabin, engine, electricity, etc.), which can be offered to a 
distributor. To sell a vehicle in a European country, the importer of the vehicle is obliged to 
request the needed certificates from the producer, which she/he then provides to the 
regulatory agency and thru them receive a certificate of compliance (CoC). Every country has 
different regulations and demand different certificates when registering a vehicle for road 
usage. The effect of this system is that different regulations are applied in different countries, 
and thus potential differences of safety may follow. Also, if a vehicle initially sold in a specific 
country is to be sold a second time to another country, different regulation may complicate 
or even prohibit such sale. In order to encourage free trade inside the European Union, such 
trade barriers shall be avoided. 

WVTA (2007/46/EC) is a directive by the European Commission that aims to resolve such 
national issues by instating a common European regulation for Whole Vehicle Type 
Approval. Instead of approving a vehicle in a specific country based on a selection of 
certificates, every member state must comply with the same regulation where a vehicle is 
approved only when every certificate stated in the WVTA framework is fulfilled.  The 
WVTA certificate is the same in all the member states and when a vehicle has a CoC 
according to WVTA, this permits road usage of a vehicle inside the European Union.  

A vehicle sold with a CoC is ready for immediate usage. For SCANIA, this will typically be 
the case with the Ready Built-range and most of the tractors. However, as Rigid’s are almost 
always completed outside the factory, it is not possible to deliver such a configuration with a 
completed CoC from factory. For this reason, the directive grants the right to issue 
incomplete certificates from factory. An incomplete certificate states that some of the 
certificates in the umbrella that is WVTA have been fulfilled but that in order to get a 
completed CoC, additional certification is required at the next stage, e.g. Body Builder. Both 
the Incomplete and Completed CoC is required for registration. This will be useful when a 
bodybuilder completes the vehicle. The factory can certificate those parts that are mounted 
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to the vehicle when it leaves the factory. However, as the vehicle then doesn’t have all the 
necessary certificates to get a CoC, the bodybuilder has to arrange with the additional 
certificates.   

The directive has been available since 2007 but becomes mandatory on October 29 2012 for 
the producer of the vehicle and on October 29 2014, all vehicles altered by a bodybuilder 
must comply with the regulation. This gives the producers a transition period of five years, 
after which the bodybuilders have an additional buffer of two years.  

Magnus Jalkesten & Kjell Henryson believes that with the implementation of WVTA, 
registration authorities will be more thorough when inspecting vehicles and the associated 
CoC and Type Approval.  Bodybuilders will most probably still do some kind of validation 
test in the future. However, the regulation opens up for partial certification, e.g. a crane or a 
special box may be pre-certified, which would ease the burden of the BB. 

3.3.3 Supplier Quality Assurance 
“…no customer would accept that the car is “almost” done when it comes to your dealer and that they 
then need to send the car to another company that fits it with all the parts necessary for being able to 
use it. However, this is praxis in the truck chassis industry and is not considered odd by anyone.” – 
Assar Åberg, SCANIA 

Assar Åberg - SCANIA SGQ 
Södertälje 26/9 2011  
 
Assar Åberg works as a supplier quality manager at SCANIA, inspecting bodybuilders and 
how they assure their quality during production. We talked about how waste can occur in 
different forms at the bodybuilders; as discarded parts, as unnecessary work and as work 
done without the proper quality. Since quality is his field of work, Assar Åberg naturally 
notices quality to the greatest extent but he says that in his opinion, there is still a lot of waste 
both as discarded parts and unnecessary work. Assar Åberg describes the major waste as 
being the perfectly done work at the factory that does not benefit the end customer. This 
includes all such parts where SCANIA make an effort to assure a high quality and where the 
bodybuilder then dismounts and remounts this part without the same quality aspirations.  
The high cost that SCANIA can motivate with superior quality is then lost; this must be 
deemed as waste in the form of over processing (see Over Processing, Appendix A).  

Another problem discussed during this meeting is the fact that generally, SCANIA sees a 
product as completed and deliverable when the truck goes off the line.  With this attitude, the 
fact that most trucks go to a bodybuilder before they are deliverable to end customer is 
forgotten. SCANIA puts the responsibility of finishing vehicles on the end customer and 
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fails to be able to deliver a truly complete vehicle. Assar Åberg makes a comparison to 
buying a passenger car; no customer would accept that the car is “almost” done when it 
comes to your dealer and that they need to send the car to another company that fits it with 
all the parts necessary for being able to use it. However, this is praxis in the truck chassis 
industry and is not considered odd by anyone.  

3.3.4 BWA/Business Unit 
“Due to the rigidity in the internal processes and the dominating role of production inside SCANIA, 
much needed quick adaptations to local markets take long time to carry through.” – Jonas Pending, 
Scania-bilar Sverige  

 
Jonas Pending – Scania-bilar Sverige 
Kungens Kurva 15/11 2011 
 
Jonas Pending works as team leader at Scania-bilar Sverige’s main office. He was interviewed 
about the limitations in specifying BWA in Sweden and general information, seen from the 
BU’s side. The main problem that Jonas Pending describes is the extreme complexity of the 
data network that is used to specify a SCANIA truck. He and colleagues from different 
business functions at SCANIA has given a presentation on several occasions where they 
explain the complications when ordering a truck for various personnel at SCANIA. 

The problem lies in the many and complicated systems that communicate when an order is 
placed. The seller uses one tool (in Sweden and large parts of Europe usually CAST, 
Computer Aided Sales Tool) that then communicates with other, inter-factorial tools. The 
reason is to be able to translate customer options in to combinations of available articles that 
can be mounted on in the factory. The large amount of possible options and logical relations 
amongst different options make this process complex. Between these systems, there is no 
good function to check build-ability. The seller can send an open order in to the system to 
check whether it is build-able or not, but due to different structures and various limits he/she 
will receive very little information of what causes a rejection in case the test-order is not 
granted. Figure 16 shows how the information travels one turn in the ordering loop if it 
becomes rejected. 
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Figure 16 - An illustration of the information flow when an order is rejected. 

After the seller has placed an order in the ordering tool (e.g. CAST), the information is sent 
to SMOFS. SMOFS is an abbreviation in Swedish –Scanias Maskinella Order-& 
Faktureringssystem- (eng. Scania’s Automated Order and Billing System). It is a program 
built in the 70’s that still serve as the foundation for taking in the seller’s specification to the 
factory. After this program where the specification is translated from “sales language” to 
“factory language”, the order goes through TCR (Translated Code Register) and VCR 
(Variant Combination Register) where it is completed according to conditions that direct the 
combination of parts. This is where the potential collision due to confliction options in the 
specification might be identified. When TCR/VCR assigns the conditions to the different 
customer-desired specifications, the collision surfaces. When this happens, the department at 
SCANIA responsible for monitoring such deviations –RTP, Product Specifications- 
interprets the error code and sends the information back to the seller. In this step, the 
information on what parts that contradicts each other is not always carried through. Thus, 
the seller does not always know what collision that has rendered the error and must restart 
the ordering process. This makes the ordering of a chassis an iterative procedure. For this 
reason, sellers are fond of re-using such options they know work since before and avoid new 
options. Especially BWA, which is a less commonly used set of specifications, is usually 
avoided as it takes several tries to get an accepted vehicle specification when such 
preparations are used. Due to the extensive time required for iterations in order to get the 
chassis granted, BWA is only used when BU’s or dealer’s compose a chassis configuration 
that is re-used several times such as a fleet order or a completed vehicle. Some sellers that are 
described as the foremost on the Swedish market has occasionally used BWA for limited 
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purposes but also for them, the complex structure of the ordering process makes it 
uninteresting. 

Another reason why sellers are keen on letting the bodybuilders do the work that could be 
done from factory is the inability to identify market needs at SCANIA and to quickly 
implement solutions to meet customer demands as A-order. Jonas Pending describes how 
Scania-bilar Sverige works with complete vehicles as a step in reducing both delivery times 
and costs for the customer. The idea is to have an available range of complete vehicles that 
can be presented to the customer. The business unit develops those models after they have 
conducted market research to find vehicle configurations that satisfies the majority of the 
local market. By standardizing the product, the seller can present a complete solution to the 
customer at initial contact. The specification is still open regarding cab and some additional 
equipment but the basic layout of the chassis is fixed. The benefit for the customer if 
choosing such a solution is a reduced price and delivery time while maintaining the 
customization of the interior and many other functions. By having ready vehicle 
specifications to offer the customer, the aim is to reduce the closing time for the sellers and 
to increase competitiveness against other truck brands. Instead of collecting information 
from several different suppliers before being able to give an offer to the customer, the seller 
can directly give the customer a price of the vehicle and an earlier delivery date.  

Due to the rigidity in the internal processes and the dominating role of production inside 
SCANIA, much needed quick adaptations to local markets take long time to carry through. 
When the factory is unable to supply needed adaptations for such big fleet orders within 
reasonable time, the business units choose to put such adaptations at the bodybuilders 
instead. They are much more flexible in their processes and more agile on adapting to local 
variations. This induces more waste if seen to lead-times and components but reduces the 
delivery time substantially. Jonas Pending describes this as a constant problem; that the 
factory is unable to act with the required speed since every part introduced in production 
must work on all markets. At the same time, the financial side complain about lead-times at 
bodybuilders. The business units experiences that they are stuck between two different wills; 
on one side to make as much adaptations as possible on line, on the other side to have as few 
local deviances from a standard range as possible in production.  

Jonas Pending also addresses some additional, seller related problems in the ordering process 
and that relates to preparations to bodybuilders. The Swedish market is characterized by 
seller that specifies the chassis as safe as possible. This means to leave as much work as 
possible to the bodybuilders as the risk of specifying the chassis wrong then is minimized. 
Since the culture among Swedish truck drivers and haulers is to be a part of the bodywork 
process and to participate in the work on detail level. Jonas Pending describes this as 
customers standing at the bodybuilder workshop and pointing where on the chassis he/she 
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wants the broom to be attached. This kind of interference of the bodybuilders work favours 
a chassis that is changeable at the last minute. For this reason, there is no motivation for the 
seller to put any effort on a detailed specification. The sellers also work on commission, a 
system that favours quick sales and short-term solutions. Thus, there is no benefit for a seller 
to minimize the waste on the chassis delivered to the bodybuilders. 

In addition to this, business units and factory previously handled the administrative tasks that 
now have been outsourced to the dealers. Reports conducted by SCANIA shows that only 
25% of a SCANIA seller’s time is spent on selling trucks. The remaining 75% is used for 
administrative tasks and such. In general, Jonas Pending’s opinion is that SCANIA is a 
company that is governed from the inside out. The R&D department come up with 
improvements that they supply to the market, without any real demand. These novelties are 
handed to the business units after which it is up to them to create a demand. This could be 
compared to Volvo, which is known for being earlier in their market introductions than 
SCANIA. Jonas Pending thinks this could be connected to the possibly higher influence 
from the marketing department at Volvo. They seem to be faster on identifying market 
demands and to put them in to production. This could be seen as the use of two different 
marketing strategies; SCANIA can be said to use a push strategy whereas Volvo is using a 
pull strategy (see Figure 17). 

 

Figure 17 – An illustration of the marketing concepts Push and Pull.  [10] 

The result is that Volvo usually is earlier on the market with new solutions whereas SCANIA 
is more conservative. The benefit from such a more hesitating strategy is the reduced risk 
when offering a concept on the market. If you are an innovator, you do not really know how 
the product will be received. If you instead enter a segment when it is more mature, you can 
reduce the risk of introducing something that the market does not demand or that has not 
been tested enough. Whether this reluctance to introduced unproven concepts on the market 
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is due to a conservative business strategy or because the information from market to factory 
is not clear and fast enough is unclear to Jonas Pending. He feels that there is rigidity and 
tardiness in adapting customer desires in production but cannot point out a specific reason. 
However, it is clear that the work of the sellers would be easier if market-initiated adaptations 
were easier to implement in production. 
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4 Results 
The fourth chapter includes a summary of the most important findings from the visits, e.g. the cutting 
of chassis frames, the drilling of new holes in the chassis frame and badly prepared chassis from 
factory. It also gives the result from the frame-software.  

4.1 Sweden 
The Swedish market is an interesting area to study but hard to label. Many small haulers that 
own few vehicles dominate the road freight market. Their vehicles are often driver adapted 
and highly customized, as they seem to be considered more as a work place rather than tools 
for transport. Regardless if a bodybuilder is specialized on boxed trucks or hook lifts, every 
vehicle is more or less customer adapted. Few bodybuilders on the Nordic market works 
with big orders where all vehicles are identical. Thus, the market could be described as 
bodybuilder intensive (good for the study) but the waste in the bodybuilder process differs a 
lot between different chassis (bad for the study). On a market where a bodybuilder gets 
orders of 100 identical tucks, it is easier to track “standardized” waste and to identify what 
steps of the procedure that is necessary.  In such cases, the involved parties (the producer, 
the seller, the bodybuilder and the customer) are also more probable to interact and plan the 
whole process in order to reduce delivery time and unnecessary costs. When every vehicle is 
unique, the bodybuilder needs to plan the configuration during the work and adapt the layout 
to the current situation. 

From the meeting with the Swedish business unit, it is clear that the sharing of information 
and thoughts between different business functions inside SCANIA (such as factory and sales 
organisation) works poorly. On all sides, there are expectations and desires on the other part 
that are unrealistic or one-sided. From the factory’s side, there is a lack of understanding how 
complicated the selling procedure is and how tradition-bound the typical truck customer is. 
Few – if any – customer accept a global solution as they favour local bodybuilder solutions.  

From the sales organisation, they only see the customer demands and how the factory is 
unable to deliver such locally adapted vehicles that are requested on the Swedish market. The 
perplexity with highly specialised and individual customer demands cannot be met by the 
factory and has to be performed at the bodybuilders. It is peculiar that it is so hard to prepare 
a chassis in a locally adapted way that is required in Sweden but at the same time, the Swedish 
market is so highly dominated by diverse customer demands that a factory that works with 
modularized production is to its nature unable to address such demands. Both sides tend to 
blame each other when explaining why it is so hard to sell well-prepared trucks. This 
unproductive blame-game is the result of failing communication. The part that gets stuck in 
the middle of this is the bodybuilders. As a result of the inability to prepare chassis from 
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factory, they are forced to perform waste creating tasks. On the Swedish market the most 
common wastes at the bodybuilders are listed in the following sections.  

4.1.1 Cutting of chassis frames 
This is more common for hook lifts, crane loaders, tippers and dumpers than for short- and 
long haulage delivery trucks but still occur on all adaptations and for all types of transport. In 
Sweden there are several reasons for why the chassis are delivered too long: 

 The customer does not pay extra for a long rear frame overhang; the price of the 
vehicle is the same whether the overhang is 5 cm or 4 m. Instead of specifying a 
length of the chassis frame that is adapted to the customer requirements, the seller 
specifies the truck as long as possible.  

 The current ordering system makes the ordering process complicated for the sellers. 
When choosing the features of the vehicle, there are more than five thousand options 
to decide on.  

 The lack of communication between sellers and bodybuilders creates an uncertainty 
for the sellers. When the seller does not know how the bodybuilder will work, the 
vehicle is specified as rich as possible in order to allow late changes. 

 There is a lack of understanding from the sellers how much time it takes for a 
bodybuilder to cut a frame and drill new holes and how this relates to expenses due to 
still standing chassis. In most cases, the communication between bodybuilder and 
seller is non-existing, especially after the order of the vehicle from the factory.  The 
most common communication is when something goes wrong at the bodybuilder (e.g. 
an unforeseen problem that increases the cost of the bodywork). This kind of forced 
feedback aims to solve problems that already have occurred, but has no preventive 
effect on future problems.  

4.1.2 Rear lights and Brackets 
In most cases the light chamber is reused on the vehicle but the supporting bracket (see 
Figure 21, Appendix B) needs to be discarded. On a distribution vehicle with a box, there is 
almost always a tail lift that interferes with this bracket (see Figure 22, Appendix B). In such 
cases, the light is mounted to an adapted plate attached vertically in the box (see Figure 23, 
Appendix B). 

On construction vehicles it is rarely a tail lift that interferes with the beam but the demand 
for roughness and protection of the light and other parts mounted on the bracket that 
requires the change. In Figure 24 (Appendix B), there is a manoeuvre panel for the 
pneumatic trailer coupling mounted on the bracket. It is rather big and requires some space 
to be fitted. It is also important that it is accessible to be able to operate the coupling in 
narrow spaces. To meet this demands, the beam for the rear light is replaced and the box and 
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the items that was previously mounted to the beam has been mounted to a holder attached 
to the mudguard as well as the chassis frame. In some cases even the light chamber is 
replaced, although this is usually done for cosmetic reasons. In Figure 25 (Appendix B), the 
original light has been replaced by LED-lights.  

4.1.3 Replacement of mudguards 
A mudguard on a truck operates in a violent environment. This is a part that is subject to a 
lot of wear and that usually breaks. Therefore, it is important that it is easy to replace and has 
a low price. While the first criterion is fulfilled by SCANIAs originally mounted mudguard, it 
is too expensive as a spare part. Therefore, customers often want it replaced to a cheaper 
solution. Figure 26 (Appendix B) shows a comparison between an original mudguard and a 
cheaper, replacement version. On construction vehicles, it is common to replace the original 
mudguards with more rugged versions made out of metal sheets or such (see Figure 27, 
Appendix B). 

4.1.4 Less usual waste 
The lid mounted on the engine/gearbox that covers the power take-off (PTO) must be 
dismounted and is often discarded when PTO is used. On SCANIA trucks, this lid is made 
out of cast iron and is perceived as an expensive part. Thus, many bodybuilders reflect on 
having to throw this item away. Since this is an article that is only discarded when something 
needs to be connected to the PTO, the waste generated by this part is limited. 

The pipe routing for hydraulic rear axle steering needs to be changed. Since the pipes for rear 
axle steering on SCANIA trucks are mounted on the outside of the chassis frame (see Figure 
28, Appendix B), this usually collides with other equipment mounted to the chassis frame at 
the bodybuilder.  

4.2 Poland 
Poland is a highly expansive market rich in bodybuilders. Polish bodybuilders cater towards 
the eastern and central Europe, with benefits such as low price due to cheap labour and 
standardized work procedures but also good quality due to high degree of technical 
knowledge and skills.  

4.2.1 Standardization 
The big difference between the Swedish and the Polish bodybuilder markets is the 
customization of the vehicles. Unlike in Sweden, it is much more common for a Polish 
customer to choose from a line-up of complete vehicles.  A bodybuilder usually has some 
standardized products that can be fitted to all chassis and produced irrespective of the 
chassis. Only the interface between the chassis and the bodywork has to be adapted to 
specific vehicles / special brands. In this aspect, the Polish market is much more like the 
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passenger vehicle market; a producer offers a set of ready vehicles for the customer to 
choose from, not a base model that can be adapted to the customer needs. The benefits 
granted by this model are the ability to produce large series of the same product that reduces 
the price (compared to if each product would be customer individual). Thus, a Polish 
bodybuilder can standardize its parts and working methods to streamline production in a way 
that is not possible in Sweden. This standardization results in a combination of sellers 
spending more time preparing the vehicles for the bodybuilder and that the bodybuilders try 
to minimize the customer specific adaptations in order to save time and money. 

4.2.2 Export 
Polish bodybuilders export more of their production compared to their Swedish adversaries. 
Most of the exported gods is delivered inside Europe to neighbouring states. In recent years, 
Russia has become a big market for Polish bodybuilder even though tax regulations have 
made it more difficult to compete with the domestic companies. 

 In Sweden, most of the bodybuilders work against the domestic market. Even though the 
bigger actors in Sweden try to export some of their production, the high price level in 
Sweden makes the products expensive on other markets. Most of the exported goods are 
shipped within the Nordic countries.    

4.2.3 Vehicle Specification 
Chassis are prepared differently in Poland compared to Sweden. The specification is 
influenced by two factors: price and time. Being a more price sensitive market, dealers want 
to present the cheapest possible solution to the customer when selling the chassis. This is 
especially important for SCANIA dealers since a SCANIA is generally more expensive than a 
Mercedes or a MAN. To do this, no extra options are specified. The problem with this (from 
a bodybuilder perspective) is that the lacking options include the bodybuilder preparations. 
This increases both the time and the price of the bodybuilder process but reduces the visible 
price of the chassis. 

On the other hand, with large quantity orders the delivery time becomes an issue. If failing to 
specify an option adds one day of bodybuilder production for every truck, the delay in the 
delivery of 100 trucks becomes more than 3 months. With big volumes, small errors grow in 
size. There seems to be different cultures, different ways of thinking about this in different 
parts of Europe as a German dealer usually specifies the chassis better prepared for 
bodywork than what a Polish dealer would do. 

 From a factory perspective, it is preferable that as much as possible is prepared from the 
factory. The main reason is of course that the company then can charge the customer for this 
work, but this is not the only motive. This is an attempt to shorten the lead-time at the 
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bodybuilder since the factory pays internal interest for every day the vehicle is unused until 
they receive payment from the end customer. It is also desirable to offer the customer a 
professional solution. The customer will evaluate the whole vehicle as a unit, not as a chassis 
and bodywork. Thus, it is important that the end result with the interaction between 
bodywork and chassis is as good as possible.  

4.2.4 Vehicle Registration 
Vehicle registration procedures differ between Sweden and Poland. In Sweden, it is most 
common to make an individual certification due to a large proportion of customer unique 
vehicles. In Poland, bodybuilders work with standardized methods and type approved parts. 
Instead of registering every vehicle individually, they have certified their work methods (they 
receive a CoP, Certificate of Production that states that they follow a certain procedure when 
working with the chassis) and have certificates for all the parts they mount. Using this 
method, a vehicle is certified for road usage when it roles of the bodybuilders production 
line. The drawback is that all vehicles need to be standardized in order to be included in this 
certification. This limits such bodybuilders from building customer individual vehicles but 
grants them the advantage of both big series production and reduced certification costs. 

Until the introduction of WVTA (fall 2014 for bodybuilders), the registration procedure 
differs depending on what country the vehicle is intended for. An example is the Norwegian 
company Istrail (one of the visited bodybuilders) who has a production plant in Poland. They 
deliver almost exclusively to Norway, a non-EU member state with a registration system 
much like the Swedish. Istrail does not work with certification in the same way as the other 
visited Polish bodybuilders. In Norway, a truck is registered by means of inspection, like in 
Sweden. This means that every truck is subject to a specific investigation where a mechanic 
goes through the vehicle according to a checklist and sees that it fulfils the requirements for 
certification. 

4.2.5 The customers 
Polish customers are more price sensitive than Swedish. They want a simple, purposeful 
vehicle at a low price. Focus lies on the capacity of the bodywork. This should be compared 
to the Swedish market where customers in general are less price-sensitive and request more 
technical solutions. An exception is the Swedish market for box bodies, which resembles the 
Polish market in that the customers buy a more standardized product and are more price-
sensitive.  

4.3 Common for both markets 
Compared to Sweden, the Polish bodybuilder market is more industrialized and deals with 
higher volumes. The bigger Swedish bodybuilders produce approximately 1,000 units a year 
that is to be compared to the 6,000 units produced by Wielton. The high level of customer 



 
 

59

interference, the limited size of the market and the unwillingness to buy a standardized 
product prevents Swedish bodybuilders from exploiting the benefits of series production. In 
Sweden, everything is tailored to the customer requirements. This is to be compared to the 
Polish market where the customer chooses from a set of complete vehicles. 

Almost all problems encountered during the bodybuilder visits in Poland (and Sweden too) 
could be avoided if the chassis were specified with the appropriate preparations from factory 
but for different reasons this is not done. While a few minor issues differ between the two 
markets, the common problems mentioned by the bodybuilders as the most prominent on 
both markets are:   

 The drilling of new holes in the chassis frame. This was stated as the biggest problem 
at all Polish visits. Especially in the area close to the cab, where there is a lot of 
components mounted from factory this becomes a problem. The bodybuilder then 
needs to dismount all such parts before drilling the new holes and refit them 
afterwards. If everything can be prepared from factory for the bodywork in this 
region, the bodybuilders could save a lot of time and problems. Preparations in this 
area exist as options from factory but are not always specified by the dealer. 

 Chassis frames are specified with a too long rear overhang. In order to cut this to the 
right length, the bodybuilder needs to dismount all items attached to the rear of the 
frame (such as draw beam, rear lights, beams for holding lights and license plate). It 
also requires new holes to be drilled at the rear end of the frame and some rerouting 
of wires to taillights and trailer connections. Even though this problem is less 
frequently occurring in Poland than in Sweden, it is still one of the major waste 
inducing processes in both countries. 

In Sweden, the problem is mainly due to the highly complex ordering procedure 
without build-ability check and the tradition amongst customers to make late changes 
to the design of the bodywork, which gives the seller incitement to specify the chassis 
as open as possible. In Poland where the problem is less frequently occurring, the 
customer structure is different. In Poland, the customer is much less involved in the 
bodywork after it has been specified at the seller. There, the problem seems to be 
related to either poor knowledge at the dealer (that she/he needs to specify the 
bodywork preparations) or that certain configuration (such as 4 axles with air 
suspension) limits the possible lengths of the JA-distance13.  

                                              
13 Distance from center of last wheel axle to end of chassis frame. This measurement is used to specify the rear chassis 
overhang. 
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 Bodybuilder brackets are usually not mounted. All major chassis brands have the 
option to equip the truck with factory-mounted brackets for bodywork. Even so, 
many trucks are delivered without these. In Sweden, this is due to the issue with the 
complicated ordering tool that practically does not allowing the Swedish sellers to 
specify bodybuilder brackets. In Poland, the problem seems to be that the seller tries 
to reduce the price of the chassis by not specifying additional options. Either she/he 
wants to offer a price as low as possible of the chassis to the customer or it is because 
the SCANIA brackets are too expensive compared to if the bodybuilder make their 
own. However, even if the bodybuilder is positive about doing their own bodybuilder 
brackets they often want the holes in the frame for fitting the brackets drilled from 
factory. There are usually a lot of components located in the area around the brackets 
(especially in the front of the frame) which makes it time consuming to dismount all 
obstructing parts in order to have the necessary space to manually drill the holes.   

 The bracket for rear light and the light itself (see Figure 21, Appendix B) are often 
dismounted. Whereas the lamp is often reused, the beam is usually discarded. This 
depends on the kind of bodywork and brand. The general opinion (especially in 
Poland) is that on a SCANIA truck, the bracket is a very robust and lush part for 
being so frequently discarded. 

The reasons found in this study to why a chassis is not prepared well enough when it comes 
to a bodybuilder are: 

‒ Poor knowledge of what preparations are available from factory 

‒ The price of a well prepared chassis is higher than a chassis without preparations 
which helps the seller of the chassis to close the deal with the customer 

‒ The chassis is transported to the bodybuilder on road and thus must fulfil some legal 
requirements making it impossible to remove some waste-articles (this is very rare for 
SCANIA trucks since the policy is to transport all trucks on trailer to the 
bodybuilder). 

‒ The ability to specify the vehicle is limited due to the highly complex ordering system 
and limited analysis of the errors that occurs within those systems. 

‒ The customer wants a vehicle specified in the same way as her/his previous truck. 
And/or be highly involved in the bodywork process. 

4.4 Frame Cut Off Software 
The entire necessary factory data can be found in an internal SCANIA system called PIDAT. 
In this system, all data from production is stored continuously. The limitation when working 
with the frame cut off-software as a part of this thesis has been to get access to the data from 



 
 

61

the Swedish Agency of Transports. However, the data exists and is accessible through 
SCANIA and the Swedish business unit. With continuous updates of the two databases in 
the software, the amount of matches between the two would increase. Thus, the matter lays 
in accessing the data, not in the software (the code for the software is attached as Appendix 
G). 

There is still a problem that only the full length of the vehicle is measured when registered 
for road usage. This makes the software approximate and not precise. However, a more 
complete and professional software could still be created in order to give an estimate of the 
differences between delivered chassis and registered chassis. 

Initial results from the software created in this thesis show the potential for substantial 
savings. The number of matches is limited but this is mainly due to the limited amount of 
available data. The limited result from the software is shown in Table 5. 
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Table 5 - Primary results from the frame cut off-software. 

Chassis 

Number 

Length 

before 

bodybuilder 

[mm] 

Length after 

bodybuilder 

[mm] 

Cut Off 

[mm] 

Additional 

cost, Beam 

length [Sek]

Additional 

cost, 

Bodybuilder 

work [Sek] 

Additional 

cost, Total 

[Sek] 

2066462  8 850 8830 20 8.197278321 200  208.1972783

2066435  10 300 9750 550 225.4251538 200  425.4251538

2066411  10 050 9950 100 40.9863916 200  240.9863916

2066576  10 200 9750 450 184.4387622 200  384.4387622

5269054  10 400 8350 2050 840.2210279 200  1040.221028

2066424  10 000 8230 1770 725.4591314 200  925.4591314

Total  59 800 54 860 4 940 2 025 1 200  3 225

 

As a way of demonstrating the scope of the waste, the price connected to the cut off frame 
piece is shown in the software. This cost is divided in two parts, a flexible part that is related 
to the length of the cut off piece and one fixed cost that represents the additional cost 
generated by the additional work at the bodybuilder workshop. 

 Anders Sandström at Ferruform 14  contributed with information of chassis frame costs. 
Today, SCANIA uses five different chassis frames; 3 standard frames and 2 reinforcement 
frames to be mounted inside the standard frame, (see Figure 18).  The price is different for 
the different profiles. 

                                              
14 A SCANIA subsidiary situated in Luleå (Sweden), that produces the chassis frames for SCANIA. 
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Figure 18 – An illustration of the SCANIA chassis frame range; with or without reinforcement frame. 

In the data from PIDAT, there is no information on what frame the vehicles have. Thus, an 
average price has been calculated based on the statistical distribution of the different frame 
types over three years; 2008, 2009 and 2010. The sales statistics from each year is stored in a 
different data sheet available at the SCANIA internal data system (InLine) and contains 
information of each vehicle sold during a specific year, e.g. frame type [6]. Since the 
reinforcement frame is almost never cut (it ends earlier than the chassis frame), the average 
price is only based on chassis frames. A F950 frame with F008 reinforcement (F958) is thus 
regarded as only a F950 frame. Based on the statistical distribution and the production cost, 
an average price per frame meter has been calculated. 

 404,9 SEK/m 

In order to make an estimate of the potential yearly savings for SCANIA, some assumptions 
must be made. Based on internal SCANIA data and some near-future predictions, those 
assumptions are: 

‒ The total yearly production is 90 000 vehicles. 

‒ Only 25% of the produced trucks are bodybuilt (articulate trucks). 

‒ 50% of the bodybuilt trucks are too long when delivered and must be shortened. 

‒ The average cut off length for all those SCANIA trucks is 1 meter. 

In such a scenario, the total length of all cut off frame pieces during one year is: 

90	000 ∙ 0,25 ∙ 0.50 ∙ 1	 11	250	  
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With the previously calculated production cost 404.9 SEK/m, the total cost for this excess 
production adds up to 

11	250	 ∙ 404.9	 4	555	125	  

To this comes interest on bound capital on the chassis which is estimated to be 200 
SEK/vehicle and day. Results from the bodybuilder visits indicate that the work needed for 
cutting a frame, drilling new holes and rust protecting renders one additional day of 
production. Thus, the additional cost connected to internal payment on chassis for the 
additional work needed is 

90	000 ∙ 0.25 ∙ 0.5 ∙ 200 2	250	000	  

The total potential saving for SCANIA if every chassis were delivered with the right length 
can then be calculated as the sum of the expenditures for chassis frames and the interest:  

2	250	000	 4	555	125  

6	805	125  

If instead calculated by creating an average cost based on the few matches rendered through 
the software, another potential value of the saving could be calculated. The total cost (still 
based on the average frame price and the stated assumptions) for the six matches is 
approximately 3225 SEK. The average cost per chassis can then be calculated to 

3225	
6	

537.5	  

Based on the assumed production volume, the saving during one year would be 

90	000 ∙ 0.25 ∙ 0.5 ∙ 537.5  

6	046	875  

Important to notice is that this later estimation is based on the global production but with 
the average cost taken from the software with data from the Swedish market. The average cut 
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off is believed to be shorter outside Sweden and thus, this cost is likely to be slightly 
overestimated. As a fair compromise, it is not unreasonable to assume that the annual cost 
for SCANIA as pure waste of chassis frames is 

5 000 000 SEK. 

As an alternative way to illustrate potential savings, based on different production volume 
levels and average chassis shortening a matrix can be created. Table 6 shows the total cut off 
length during one year based on the assumptions stated above. The difference to previous 
calculations is that production volume and the average cut off length are shown as variables.  

Table 6 – Matrix showing the total length of all cut off frame pieces during one year, based on the previous 
assumptions. 

Yearly Production [vehicles/year]
50 000  70 000  90 000 110 000 130 000 150 000

C
u
t 
O
ff
 [
m
] 

0.1  625  875  1 125 1 375 1 625 1 875

0.2  1 250  1 750  2 250 2 750 3 250 3 750

0.3  1 875  2 625  3 375 4 125 4 875 5 625

0.4  2 500  3 500  4 500 5 500 6 500 7 500

0.5  3 125  4 375  5 625 6 875 8 125 9 375

0.6  3 750  5 250  6 750 8 250 9 750 11 250

0.7  4 375  6 125  7 875 9 625 11 375 13 125

0.8  5 000  7 000  9 000 11 000 13 000 15 000

0.9  5 625  7 875  10 125 12 375 14 625 16 875

1  6 250  8 750  11 250 13 750 16 250 18 750

1.5  9 375  13 125  16 875 20 625 24 375 28 125

2  12 500  17 500  22 500 27 500 32 500 37 500
 

Table 6 makes it possible to do different assumptions regarding yearly production and 
average cut off frame length. If the total length of all cut off frame pieces during a year when 
50 000 vehicles are produced and assuming that the average cut off at the bodybuilders is 0.5 
meters, the combined cut off length on SCANIA chassis is 3 125 meter (given that 50% of 
the articulate chassis are shortened and that 25% of all produced trucks are articulate). When 
multiplied with the estimated cost for materiel and interest, Table 6 becomes Table 7. It 
shows the total cost estimate due to frame shortening. 
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Table 7 - Estimate matrix of the total cost for frame shortening during one year. 

Yearly Production [vehicles/year]

50 000  70 000 90 000 110 000 130 000  150 000

C
u
t 
O
ff
 [
m
] 

0.1  1 503 062.5  2 104 287.5 2 705 512.5 3 306 737.5 3 907 962.5  4 509 187.5

0.2  1 756 125  2 458 575 3 161 025 3 863 475 4 565 925  5 268 375

0.3  2 009 187.5  2 812 862.5 3 616 537.5 4 420 212.5 5 223 887.5  6 027 562.5

0.4  2 262 250  3 167 150 4 072 050 4 976 950 5 881 850  6 786 750

0.5  2 515 312.5  3 521 437.5 4 527 562.5 5 533 687.5 6 539 812.5  7 545 937.5

0.6  2 768 375  3 875 725 4 983 075 6 090 425 7 197 775  8 305 125

0.7  3 021 437.5  4 230 012.5 5 438 587.5 6 647 162.5 7 855 737.5  9 064 312.5

0.8  3 274 500  4 584 300 5 894 100 7 203 900 8 513 700  9 823 500

0.9  3 527 562.5  4 938 587.5 6 349 612.5 7 760 637.5 9 171 662.5  10 582 687.5

1  3 780 625  5 292 875 6 805 125 8 317 375 9 829 625  11 341 875

1.5  5 045 937.5  7 064 312.5 9 082 687.5 11 101 063 13 119 438  15 137 812.5

2  6 311 250  8 835 750 11 360 250 13 884 750 16 409 250  18 933 750

 

As previously showed, the total cost when the production rate is 90 000 vehicles per year and 
the average frame cut off length is 1 meter is 6 805 125 SEK. Table 7 also shows that if the 
problem with frame shortening persists according to previous assumptions but SCANIA 
reaches the goal of a production volume of 150 000 vehicles/year, the total cost for this 
waste will exceed 11,3 million SEK. 
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5 Discussion 
In this chapter, comments to and discussion around the matters in the previous chapters are presented. 
Whereas Results is a very direct chapter and Analysis mostly contains the transcripts from the 
interviews, Discussion addresses some of the wider thought around certain parts of the thesis and 
answers some questions stated in the previous chapters.  

5.1 Answer to academic hypothesis 
As a part of an academic report, and a scientific approach, some initial hypothesises were 
stated in the beginning of the thesis. These have been numbered and are answered for in this 
chapter. 

1. It is hard for the seller to specify a vehicle to the customer requirements due to complicated 
ordering software. Thus, sellers are prone to avoid many of those options that exist within the 
ordering system that allows for them to fully tailor a chassis to the customer and bodybuilder 
needs. 

True. The existing process when ordering a vehicle has been explained by Scania-bilar 
Sverige and shows on a highly complex and complicated system that discourages sellers from 
trying new options when specifying a chassis. The main problem is the lack of an intelligent 
build-ability check in the system. The current process states that an error has occurred 
without given back useful information to the seller so that he/she can adjust the order. 
Instead, the process of specifying becomes iterative and time consuming when the seller tries 
new things. This prohibits sellers from developing and to make use of the novelties SCANIA 
puts on the market. Instead of working for sustainable solutions over a long-term 
perspective, the current structure favours short term solutions.   

2. Sellers have a poor understanding for the work at the bodybuilder workshops and as a result, 
bodybuilders need to do work on the chassis that could be done at the production line. 

Not entirely true. On the Swedish market, sellers are afraid to specify the chassis to “lean” 
due to the existing culture. The customer prefers a “rich” chassis that offers a lot of 
possibilities for late changes at the bodybuilder. Instead of deciding on a final layout when 
ordering the chassis from factory, the seller and the customer specifies it as open as possible 
so that decisions on the final layout can be taken at the bodybuilder. However, it is clear that 
there is a substantial lack in the communication between seller and bodybuilder. Current 
structures favours short sighted solutions from sellers and leaves no room for time 
consuming tasks such as communication with bodybuilders before deciding on a final chassis 
layout from factory. 
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On the Polish market, this seems related to cost issues. SCANIA chassis are so expensive 
that preparations are not specified in order to maintain a low price on the chassis. Instead, 
the preparations are done at the bodybuilders. The cost for preparations can then be included 
in the bodywork cost and is usually lower than what it would cost to get such preparations 
from factory. However, in countries where orders are of bigger quantity (such as in Poland 
and Germany, to mention a few) the deals concern so much money that sellers and 
bodybuilders usually have some sort of contact before the vehicle is specified. This is more 
usual the bigger the bodybuilder is. Also the customer structure favours such 
communication. The bodybuilders have some standard market offerings that the customer 
can choose from, as opposed to the Swedish way where the customer in many aspects 
customizes his/her bodywork. Since the bodybuilder has some standard solutions, he/she 
can inform the seller what preparations are necessary in order to facilitate the work. When 
the work is standardized, everything can be planned on an earlier stage, which favours waste 
reduction.     

3. The bodybuilders have poor knowledge about how vehicles can be specified, what options are 
available in order to prepare for their work and lack a dialogue with the customer and the 
seller when initially specifying the vehicle. As a result of this, more work are needed from 
their side. 

In much, this is true. Since the bodybuilders rarely are involved in the specification of the 
vehicle, they cannot affect how the chassis is equipped. This shows on a missing link in the 
bodybuilder chain; the factory is working hard to offer bodybuilder preparations in order to 
reduce the amount of work needed for bodywork. However, the customer of this service (the 
bodybuilders) has no chance to request such options in the specifying process. Instead, the 
responsibility for specifying such preparations is put on the seller. Without enough insight in 
the bodybuilder work or knowledge about what technical problems may occur when a certain 
preparation is lacking, it is unfair to put this burden on the sellers. When the bodybuilder is 
left outside the specification of the vehicle, it is hard for them to know what to request. 
Instead of being a part of the chassis specification and being able to work pro-active with 
preparations, they have to adapt to what they are given when the chassis arrive. Thus, they do 
not learn about what preparations they could get, but how to fix the problems that are 
handed to them. Since they do not know what preparations to ask for and the sellers do not 
know what specifications the bodybuilders want, much work that could be prepared in the 
factory has to be done at bodybuilders. This increases lead-times and chassis price. 

4. There is little or no documentation on bodybuilder induced waste at SCANIA. Knowledge 
exits at personal or in rare cases, departmental level, but in general the knowledge on this 
subject is very limited. 
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True. While the bodywork is a big part in the completion of a truck, the fact that this step of 
the production takes place outside the premises of the factory makes it unknown to a 
majority at SCANIA. An important factor in this is believed to be the size and the structure 
of the company and the product. A truck is so complex and SCANIA is so big that all people 
cannot know about every aspect of a truck. Each department is set to monitor their area. The 
benefit of such a model is that every department is the expert in just their field, but it also 
means sacrificing the overlooking perspective. In such an environment, the broad sharing of 
information is important. Everyone cannot know (in detail) what a bodybuilder does but 
everyone should know that they exist and that the bodywork is a step in completing the 
vehicle. If people are aware of this, they can search deeper-reaching information on their 
own (information that does not need to exist at every department but at those who are 
experts in that very field).  

5. Contrary to the original project definition, most of the bodybuilder induced waste is not that 
parts are being thrown away, but that the vehicles are wrongly specified or specified without 
existing adaptations which creates unnecessary work at the bodybuilders.   

True, this is in essence the main problem. Especially outside Sweden and the Nordic market, 
there are barely any parts to throw away due to the lack of preparations. If time has been 
spent on really specifying the vehicle for the bodybuilder, the lack of waste is due to good 
preparations (the desired scenario). If no preparations have been done to the chassis, there 
are no parts to discard, but the waste in form of time is big. To throw away already mounted 
parts is more common in Sweden, where vehicles are usually specified according to a 
previously ordered truck (e.g. the customers own vehicle). It does occur outside the Swedish 
market (beam for taillight, in cases where the seller accidentally specified something wrong) 
but it is much less frequent. However, the main problem is the lack of factory preparations. 
The bodybuilders spend several hours on work that could be done at the SCANIA factory. A 
good example is the common problem of cutting the length of the chassis frame at the rear 
of the truck. Since the length can be specified from factory, this is plain waste.  

5.2 Beam Cut off-software 
All the different calculations in chapter 4.4 show that there is a margin for substantial savings 
if the problem with delivering too long chassis frames is addressed. There is probably no 
single solution that will correct this issue but something should be done. Since the cost can 
be directly divided in two parts (interest and material cost) it would make sense to address 
them differently. Internal interest is rendered when additional work at the bodybuilders 
requires the chassis to stand at the workshop longer than necessary. Thus, this cost is 
addressed by facilitating the work for the bodybuilders by better preparing the vehicles from 
factory. 
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The part of the cost that is related to material costs of the chassis frame can only be solved 
by specifying the correct length when ordering the chassis. A suggested incitement for why 
sellers and customers should spend time on specifying this correctly could be to charge the 
customer for the length of the frame. The seller can thus reduce the total price of the chassis 
and increase his competitiveness compared to sellers of other brands. Some customers might 
detriment from such a policy since they might actually need a long frame and thus will pay 
more for their chassis but for the vast majority, this would be a reason for better planning of 
the chassis layout before it is ordered. Furthermore, the aim from SCANIA would not be to 
sell frame length for profit but to cover own expenses. Maybe, some margin will be necessary 
in order to make the price difference between a correctly specified chassis and a randomly 
specified big enough to motivate planning. At the same time, the price cannot be too high, so 
that it becomes a deal breaker for those customers that really need a long chassis.  

Besides being a tool for showing potential savings, the software could also be used as a 
measurement of the communication between seller and customer. With increased 
communication, the vehicle should be better specified. The inverse of this argument should 
then also be true; correctly specified vehicles indicate good communication between seller 
and customer. In analogy with this, a long cut off frame piece not only indicates big waste 
but also bad communication. As a step towards better specified vehicles and reduced waste, 
the communication between seller, customer and bodybuilder (the trinity of bodybuilding, 
Figure 14) must be highlighted. To give this matter priority and to attract the attention of 
persons in position to initiate change, clear indicators must be presented. Along with a 
measurement of the time a seller spends with each customer, this software could be one of 
the indicators to motivate enhanced priority of the matter. For this reason, it will also be 
helpful with the cost connected to each excess frame piece. It will surely help that there is a 
potential saving to balance the cost required to address this issue against when choosing what 
actions to take. 

5.3 Bodybuilder preparations 
Not only sellers need to be informed about bodybuilder preparations. It is also desirable that 
the bodybuilders know what to ask for in their contact with sellers. Bodybuilder preparations 
are not only meant to reduce the price and enhance the quality for the end customer but also 
to facilitate the work for the bodybuilder. All involved actor’s benefit from a reduced 
production time at the bodybuilders and thus this should be explored to the furthest possible 
extent. Bodybuilder preparations are indirect functions to the end customer (i.e. functions 
that are not directly visible to the customer but that affect other direct functions detectable 
by the customer such as better functionality or higher quality) but direct functions for the 
bodybuilder. It therefore makes sense that it is the bodybuilder that should be the 
“customer” requiring this from the seller. Bodybuilder preparations are extra options that will 
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rarely be desired by the end customer if she/he is not going to work with the bodywork 
herself/himself. As it is today, where the communication between seller and bodybuilder is 
rare (the communication instead exists between seller and end customer) the need for 
bodybuilder preparations must be identified by the seller. There might be a conflict of 
interest when the seller at the same time wants to offer the customer a low price for the 
chassis and prepare the chassis for bodywork. As the seller’s primary goal is to sell a vehicle, 
a lower price from the factory might be the preferred choice over a lower total cost. It might 
be better to sell a chassis that is badly prepared than to sell no chassis at all. The importance 
of the bodybuilder’s presence when specifying the chassis must be stressed. Without a 
customer desiring the preparations, there is no need to work with such adaptations of the 
chassis. The second step – when being used – is to increase the competitiveness of the 
preparations by reviewing the price strategy and the market offering range. 

 
In order to support the choice of factory-mounted preparations the price of these must be 
competitive. Preferably, factory mounted preparations should be so cheap that they are the 
natural choice if the chassis is being fitted with a bodywork. If this is not possible (i.e. the 
lowest possible price for factory mounting exceeds what a bodybuilder charges for mounting 
the same preparations), factory mounted preparations should be sold at a breakeven price 
(i.e. no profit margin). The economic benefit of mounting such preparations is instead; 
reduced delivery time to customer (i.e. earlier payment from customer which means less costs 
for internal payment), higher customer value, better control of quality and a competitive 
advantage compared to other brands. When a chassis is easier to work on for the bodybuilder 
it both increases the quality of the bodywork attachment and the bodybuilders’ perception of 
the chassis producer.  If the bodywork process is much less time consuming on a SCANIA 
than on other brands, the bodybuilder could charge the customer a different (lower) price for 
working on a SCANIA. Probably, this would initially require some sort of cooperation 
between chassis producer and bodybuilder since it otherwise probably would be more 
tempting for the bodybuilder to have an increased margin on SCANIA chassis. The benefit 
for bodybuilders should instead be a reduced workload, decreasing the time spent on every 
chassis and thus open up for a higher production capacity. Of course, if all preparations are 
mounted from factory the bodybuilder can avoid doing a lot of tasks they could not charge 
the customer for and thus still increase their margin on every chassis. The customer would 
benefit from this since the total price of the vehicle would be reduced if the bodywork 
process is cheaper. This would make the step up from a cheaper chassis to a more expensive, 
premium segment chassis (i.e. SCANIA) a little easier without SCANIA changing their 
prices. As an example, if a Mercedes chassis is cheaper than a SCANIA and the cost for 
bodywork is the same, the step up from a Mercedes to a SCANIA might be too big for most 
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customers. If instead the price for bodywork on a SCANIA could be reduced, the total cost 
of the two solutions starts to converge (see Figure 19).   

 

Figure 19 - Comparison of price between two competing brands, showing the benefit that a lower bodybuilder 
cost could give. Even though the price of the chassis is higher for the SCANIA, the total price difference is 
reduced due to a cheaper bodywork cost. 

This could be a win-win situation; the customer gets a premium chassis (or a better equipped 
chassis) that increases her/his perceived value, the truck producer can sell more vehicles 
when customers step up from a cheaper segment, the seller can offer a cheaper solution for 
the customer and thus get a competitive advantage over sellers of other brands and the 
bodybuilder can increase productivity and potentially increase margins. 

5.4 Future /Outlooks 
The Swedish market is expected to align more with the central European in regards of the 
customer ordering structure. With new legislation for the European market and an on-going 
de-nationalization of the member states, the peculiarities shown on the Nordic markets will 
most probably be faced out since even the haulers in these countries must face the 
competition of companies with a different structure. Small haulers will face far more fierce 
competition from big companies, which will decrease their margins. In such an environment, 
the haulers will no longer be able to afford luxuries as excessively equipped trucks. So far, 
domestic companies dominate the Swedish bodywork market but due to high profit margins 
as a result of technically complex bodyworks and the high proportion of rigid trucks, many 
bodybuilders are interested in the Nordic market. In order to face this anticipated change, 
SCANIA must be ready to deliver cost efficient solutions at a more rapid pace. Besides being 
actions necessary to meet anticipated customer demands, offering more completed vehicles 
from factory will be an important step in reaching the set goal of 150 000 vehicles/year. 

Mercedes SCANIA

€

Bodywork

Chassis
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6 Recommendations 
In this chapter, the ideas for how the found problems shall be addressed are presented. It contains both 
part-specific solutions as well as more general thoughts.  

The waste related problems found during the work with this thesis have often been 
connected to a specific part. It is important to state that such findings show the symptom of 
the problem, but not what is causing it. This gives reason to address the problems on a 
higher, structural level. Such problems are: 

6.1 Education 
All involved actors from seller to production benefits of more information. The sellers’ main 
problem is the ordering tool and the process around specifying a chassis. Even though the 
systems are planned to be updated and replaced in a somewhat near future, the basic systems 
are so integrated in SCANIA that they will prevail for many years to come. The complicated 
procedures will hopefully be less complicated but the education on this system should be 
increased. When so much effort is put in to maintaining highest possible standard in 
production and development, it is a disgrace that the selling procedure is so neglected. The 
ultimate goal of all actions taken at SCANIA is to sell trucks. A lot of effort is put in to make 
those sold trucks the best possible from a customer perspective. Such actions are pure waste 
when the tools that the sellers’ use is so complicated that most of the preparations never 
reach the market. As a first step, while waiting on better system, the education on existing 
systems should be increased. The sellers’ must know how to best prepare a chassis from 
factory in order to satisfy the customer. 
 
However, the whole responsibility cannot be put on the sellers. The natural customer of the 
bodybuilder preparations is the bodybuilder. While bodybuilders are not present during the 
specification of the chassis, no one carries the voice of the customer desiring factory 
preparations and thus, the sellers see no demand. In order to create such a desire, the 
education from factory to the bodybuilders must increase. It should be very clear for the 
bodybuilders what preparations they can get from factory. Today, this is primarily promoted 
through the Bodybuilder Handbook. Even though this is a good possible communication 
channel between factory and bodybuilder, the bodybuilder handbook is a tool primary used 
when problem arises at the workshop and not as a source of information. What is required is 
some kind of marketing channel towards bodybuilders where preparations can be promoted. 
The situation would also benefit from enhanced education directed towards bodybuilders. If 
they know what to ask for from the sellers, a demand can be created. 
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Also R&D needs more education of the bodybuilder procedure. Since the bodywork process 
is held outside the company premises, the knowledge of this stage in the completion a truck 
is insufficient. The competence on how bodybuilders work and how they want the chassis 
prepared exist at SCANIA but mostly at department level. Even though it is a good thought 
to gather all technical competence at one department, the awareness of the bodybuilding 
process and information on where technical information relating to this process can be 
found must be wide spread at the company. This is especially important at such a big 
company as SCANIA, where departments tend to become like droplets in an ocean due to 
the big amount of specialized departments. As a step in raising internal awareness, it could be 
beneficial that such departments have the bodybuilder competences promote themselves 
internally. If everybody at the company is aware of the bodybuilding procedure and of what 
departments to contact regarding technical matters, much can be improved from factory. 
A suggestion on how to raise internal awareness of the bodybuilder procedure at the R&D 
department is to have a demonstration on how a bodybuilder works. The idea would be to 
have one of the bigger bodybuilders in Sweden come to the R&D department in Södertälje, 
in order to mount bodywork to a SCANIA chassis at the premises.  This way, the engineers 
at the factory could see how a bodybuilder works, how they need to adapt the chassis and 
give an insight in the problems connected to bodywork. This display could either be held just 
outside the main entrance during the morning hours so that everybody passes by when on 
their way to work or as a demonstration in one of the workshops available at the R&D 
department. The benefit of doing this at the entrance would be the great exposure, but it has 
a limitation in that people often are in a hurry when on their way to work in the morning. 
Most of the people would probably just walk by the presentation without showing any 
deeper interest or having the time to stay. Thus, it would be better to perform such a display 
in a workshop, at a time where most people would be interested in something else than 
sitting in front of their computer (e.g. a Friday after lunch) and to make sure that the display 
is advertised in good time before the event. The main difficulties would be the access to all 
the aids necessary in raising the bodywork. A badly prepared chassis with a lot of operations 
done to the main structure would be preferred. Flying sparks when cutting in to the metal 
structure and such could give the presentation attention. It could be instructive for the 
engineers to see how bodybuilders cut of big parts of the chassis, drill new holes in the frame 
and move air tanks. The aim is to give a lasting memory, so that everybody remembers that 
the bodybuilder is an important stage of the production. 
Another action on the same subject would be to display how a chassis is handled at a 
bodybuilder. This would be a fixed installation as opposed to a live performance. At the main 
entrance at the R&D department (the area called STC, SCANIA Technical Centre, see 
Appendix F) there is a space just inside the entrance where a truck or a bus can be displayed. 
There, a chassis with all the machinery and tools required to rebuild it could be displayed, 
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together with some information boards that explains what a bodybuilder modifies at the 
chassis. Hopefully, this would help improving the understanding for the bodybuilders from 
inside the company.   

6.2 Ordering tool 
It must be easier for the sellers’ to order a well-prepared chassis. In order to reduce lead-
times to enable both increased production levels and profit margins, the time a chassis spend 
at a bodybuilder must be reduced.  This is done by preparing the chassis for bodywork from 
factory in a better way. A key factor to such preparations is the possibility to put them on the 
market. As it is today, the ordering process is so complicated that sellers avoid many of the 
available preparations. With a more user friendly and purposeful ordering tool, lead-times at 
the bodybuilders can be reduced. They main problem with the existing solution is the lack of 
a build-ability check. The sellers receive no good indication of what conditions that collide. A 
suggestion is to look at the homepages of some passenger car brands. On their homepages, 
the customer can use a tool to assemble a personalized car by choosing from the different 
equipment’s offered to the market. In these configuration-tools, collisions can sometimes 
occur between different equipment packages. When this happens, the tool tells the user that 
option X and option Y cannot be chosen together and that the user has to make another 
choice. Another solution is to make it impossible to choose an option that collides with a 
previous choice, simply by making it impossible to mark that option as is the case on 
Volkswagens Swedish home page that is illustrated in Figure 20. 
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Figure 20 – Example from www.Volkswagen.se, the German car manufacturers’ Swedish homepage. When 
the first option for panel inlay colour is chosen (dekorpanel Poppel), the other options become grey and 
unavailable. One unrelated option has been masked with a line. 

By referring to what other option is blocking the desired choice, the person specifying the 
chassis would get a quick understanding of the problem and what is causing the collision. 
Even though the amount of options when specifying a truck is far greater than when 
specifying a car, this kind of feedback would be helpful for the seller and an improvement to 
today’s system. The key is to understand what options that collide so that the seller can 
prioritize the more important choice or talk to the customer to find another solution. 

6.3 Improved Logistics  
Trucks should not be standing at the bodybuilders while awaiting completion of the 
bodywork. This induces increased costs for internal interest. When the vehicle arrives at the 
bodybuilder, the bodywork should be mountable and ready in order to reduce waste time. 
This will require a bigger cooperation between factory and bodybuilder. This could be a 
possible benefit in a ”preferred” program for bodybuilders. Bodybuilders should be certain 
enough of what the chassis will look like when it arrives that they can prepare as much as 
possible before it arrives. An important step in this is accurate and quickly delivered ICD’s. 
An additional solution could be to give the bodybuilders more extensive information through 
bodybuilder codes. This could be a bonus for the bodybuilders in a preferred-system.  
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6.4 Preferred Bodybuilder 
SCANIA should have a program to evaluate bodybuilders and then classify them. The 
purpose of such a system would be to create a special “club” for those bodybuilders and 
make them preferred business partners by SCANIA. This evaluation should be done in 
cooperation with business units, since the dealers are the ones who specify and order the 
bodywork. SCANIA factory can be a part of this in the role of technical evaluation. The aim 
would be to recommend such bodybuilders that are using the bodywork manual and live up 
to the technical standards SCANIA expect from a bodybuilder. A preferred BB could get 
benefits such as 3D drawings, take part of the delivery data (the same information as the 
sellers have), use web applications of SCANIAs own calculation tools (e.g. for stability, 
strength, etc.), detailed delivery information, a dedicated person at SCANIA for problem 
solving, get access to bodybuilder preparations before non-preferred BBs, etc. 

There could also be price reductions on some preparations due to the possible higher volume 
such cooperation could lead to. Perhaps bodybuilders that are included in this club should 
get the bodybuilder brackets for free, as a way to further reduce the lead-times.  

The aim is to create a desired “club”, where only the best bodybuilders are counted. The 
conditions to be a part of this program should not be discriminating but the standards and 
the expectations on the involved bodybuilders should be set high. In return, the benefits for 
a bodybuilder that is a preferred SCANIA bodybuilder should be enough to set such a company 
apart from its competitors. 

SCANIA can (through this “club”) steer the choice of bodybuilders by making some of the 
cooperative bodybuilders more desirable to the customers through limited offerings and a 
well-prepared vehicle. By granting such bodybuilders priority on new preparations (for a 
limited time period), the attractiveness of a preferred bodybuilder could be further increased. 

Perhaps this club should not only involve bodybuilders but also seller. You could achieve the 
status of a SCANIA preferred-seller if you undergo some kind of training. There could also be 
requirements and follow up on how the vehicles are specified by such sellers. If the seller 
wants to be able to sell a SCANIA with some special features, he needs to be a preferred-seller. 
For instance, those sellers could have the ability to specify new preparations and 
specifications before “normal” sellers (during a limited time period, e.g. 4 months).   

By including bodybuilders, sellers and the factory in this “club”, the communication referred 
to earlier as “the trinity of bodybuilding” could be achieved.  
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6.5 Areas of special interest 

6.5.1 Chassis Frame 
The most important step towards reducing waste of cut off frame pieces is to facilitate the 
work of the salesmen. As the situation is today, it takes too long to correctly specify the 
correct length of the chassis frame. To put conditions on sellers that do not specify the 
correct length without giving them a proper chance to do so is not fair. However, after the 
implementation of ordering tools that enables the sellers to specify a vehicle freely, the 
following points will be of interest: 

- Charge by the meter of frame. Even though transports usually are not more expensive 
for long frames, the production costs increases. The price for the frame length should 
be related to the production price. This would make the vehicle more expensive if the 
seller does not specify the right length and thus serve as a motivation for specifying 
the correct length. 

- Give sellers commission for specifying the frame of the right length. 

- Customer deadline for making changes of the chassis should be set at an early stage. 
Bodybuilders should charge the customer an additional fee for cutting the frame, as a 
penalty. This in order to force the customer and seller to specify the right length and 
to make sellers avoid specifying the chassis too long in order to grant the customer 
the ability to make late changes in the design of the bodywork. 

- Increased training aimed at bodybuilders, both of bodywork adaptations in general 
but also of the homepage and how to find the correct information. This was done by 
SCANIA competitors (Volvo, Mercedes) when they made changes to their BB 
homepages. This in order to raise the awareness of available preparations among the 
bodybuilders but also as a service. A correctly used bodybuilder homepage is one of 
the best tools in helping the bodybuilders. 

6.5.2 Bodybuilder brackets 
 Always mount BB brackets in the front of the chassis frame. In this way, at least the 

holes for mounting the bodybuilders own brackets are drilled and the BB does not 
need to dismount everything in the front. 

 No extra charge (except to cover the production costs) for brackets. This will help 
make SCANIA more attractive as a chassis for bodywork. Mercedes and MAN are 
generally better prepared for bodywork (opinion usual in Poland since MAN & 
Mercedes volumes are bigger there). 
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6.5.3 Rear light bracket 
‒ Introduce temporary beams for rear light instalments since most bodybuilders that 

mount box bodies or tipper cages dismount these. The actual light should be kept, 
partially for legislation issues but also since most bodybuilders use it. An option could 
be to order the vehicle with a temporary beam in e.g. wood (for easy and cheap 
disposal). 

‒ Initiate a trial in Sweden where old light beams (that has been dismounted) is returned 
from the bodybuilders to the factory. These could be used as temporary beams during 
delivery. They would hold the light in a lawful position during transport, so that the 
vehicle fulfils the certification when it leaves the factory. When the truck arrives at the 
bodybuilder, they dismount the beam and fit the light where they want it. The beam is 
returned to the factory for use at other chassis. To clearly state that it would be a 
temporary solution; it could be marked with a high contrast colour. 

The mounting of a temporary transport beam has some juridical concerns. There is a 
presumed problem with certifying a vehicle in a certain configuration (with the light mounted 
to a beam) but with the intention never to use that configuration. The work that 
bodybuilders do today (discard the beam and mount the light in another configuration) must 
be certified after the alteration. On the Swedish market, this is done through individual 
inspection. In such a case, it is up to the bodybuilder to mount the light in a position that 
fulfils the legislation and that makes the vehicle “register-able”.  In a country where the 
vehicle is type approved, the change of position must be certified for each vehicle type. Since 
a lot of other components must be registered in the same way, one small addition such as the 
change of light position might not pose a major complication.  
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7 Future Work 
In this chapter, such issues that are considered important and interesting but that never was covered 
due to time constraints are presented. These are suitable for further investigation or as subjects for 
following thesis. 

Many of the subjects that were mentioned in this thesis are so extensive and important that 
they should be further investigated. These subjects could be considered complementary or 
continuous to this thesis. Suggestions to future work are: 

‒ Investigate the internal knowledge concerning bodybuilders and how the work on the 
chassis after the production line. As a step in further reduction of waste and lead-
times, the bodybuilding process should be present in all stages of production; from 
idea to physical product. 

‒ Investigate the ordering system at SCANIA, how this works compared to competitors 
and how this must be improved to allow seller the ability to use bodywork adaptations 
to a greater extent. How can a fully functional build-ability check be implemented in 
the ordering tool the sellers are using? 

‒ Investigate possible solutions of a communication channel between seller and 
bodybuilder, in order to carry the voice of the customer. How can the bodybuilder be 
a natural part of the specification of a chassis and what problems prohibit such 
communication. 

‒ Develop a communication channel between factory and bodybuilder in which the 
factory can promote the bodybuilder preparations and the bodybuilders can carry the 
market demands to the factory. 

‒ How can discarded parts be recycled? What possibilities exists to re-introduce such 
parts in production or to sell the as spare parts? How can SCANIA parts that leave 
the factory be used even though they are dismounted at the bodybuilder?  

  



 
 

81

8 References 
[1] SCANIA. (No date). About the Scania group. [On-Line]. Available: 
http://www.scanianewsroom.com/about/ [2011-11-10] 

[2] SCANIA. (No date). SCANIA Key Figures 2010. [On-Line]. Available: 
http://www.SCANIA.com/SCANIA-group/SCANIA-in-brief/key-figures/ [2011-09-26] 

[3] J. Liker, The Toyota Way, 2004, McGraw-Hill Professional, ISBN: 9780071392310 

[4] G. Randazzo, Value Analysis, PDF, March 2010, Politecnico di Torino 

[5] SCANIA, R&D Factory, PDF, 2010-12-17, SCANIA Internal 

[6] SCANIA, Sales Statistics – Chassis Driveline 2010, Excel-sheet, 2011-08-29, SCANIA 
Internal 

[8] SCANIA, Kort om våra produkter, Educational material, V. 2.3, SCANIA internal,  

[7] Experiment-Resources.com. (No Date). Snowball sampling. [on-line]. Available: 
http://www.experiment-resources.com/snowball-sampling.html [2011-10-25] 

[9] Zetterbergs. (No date) Facts. [On-Line]. Available: 
http://www.zetterbergs.se/artikel.asp?strukturId=72 [2011-09-26] 

[10] P. Ferrero, Communicating customer value: integrated marketing communications strategy, 
PowerPoint presentation, 2008-04-20, Politecnico di Torino  

 

 

  



 
 
82

Appendix A - Waste 
In order to identify waste, it is important to clearly state what waste is. Generally, 
waste is an activity that consumes resources, time or physical space without adding 
any value to the final product. To give the problem more structure, waste is 
categorized in seven different groups to clarify and to simplify the identification. 

Overproduction: To produce more than necessary or to produce unnecessary items 
that will be of no use to the end customer. Overproduction is the most serious of 
waste, since it renders waste in all the other categories of waste. Thus, identifying and 
acting on waste in the form of overproduction may reduce several other categories at 
ones.  

Transports: Internal and external transports that doesn’t add value to the end 
customer. Transports are a substantial part of the production process and cannot be 
eliminated; the aim should be to make the necessary transports as efficient as possible. 
The movement of products and articles in and out of stock should also be considered 
as waste. 

Waiting: To wait for the start of an activity due to lack of material, a stop in 
machinery or bad scheduling. 

Over Processing: The addition of a process that is unnecessary in order to meet the 
customer expectations. Examples of this waste could be using tolerances in 
production that exceeds the customer demands or using a material with unnecessary 
attributes to an increased cost. 

Defects: A faulty product calls for reworking and/or reparations. This renders an 
allocation of otherwise useful resources. The production of articles that must be 
discarded or reworked is an action that creates no value and that adds to the lead-time 
of the product. 

Inventory: Keeping stock results in the binding of capital and the addition of lead-
time. Keeping large stock also hides signs of problems in the production process as 
well as in the supply chain. Reducing large stock may enable the identification of 
waste in the production.  

Motion: The movement of personnel or equipment in production that doesn’t add 
value to the customer. 

Additional categories of waste can be useful for some purposes, but they are not 
included in the seven defined by Liker. An example of such a category is Latent Skill. 
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Latent Skill: To not use the knowledge of internal and external resources is waste. 
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Appendix B – Pictures from visits 

 
Figure 21 – The SCANIA original 7-way lamp and the 
bracket it is mounted to. Also the license plate holder is 
mounted on this beam. 

 

 
Figure 22 – The placement of the tail lift makes it necessary to 

remove the bracket originally mounted to hold the light. 

 

 
 

Figure 23 – An alternative solution, where the light has been 
mounted to the floor of the box. Besides allowing the tail lift to 

operate without colliding with a bracket, this also makes it 
possible for the bodybuilder to put their logotype on the vehicle. 
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Figure 24 – The manoeuvre panel for the pneumatically controlled 
trailer coupling that is attached both in the mud guard and the 

chassis frame. 
 

 
 
 

Figure 25 – Original light have been replaced by LED lights, 
mainly for cosmetic reasons. 

 

 
 

Figure 26 – The mudguard to the left is a cheaper replacement 
version, the one to the right is the original SCANIA mudguard. 

 
 

Figure 27 – This truck has been fitted with a single mudguard 
made out of aluminium on the two rear axles. 

 



 
 
86

 
 
 
 
 
 
 
 

Figure 28 – The hydraulic-pipe routing on a rear axle steered SCANIA truck, mounted on the outside of the chassis frame. 
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Appendix C - Important concepts 
 

SCANIA internal concepts:  
  
A-order 
 

The ordinary range, i.e. vehicles without 
customer specific adaptations except for 
those directly specifiable by the seller. 

 
S-order 
 

Special Order. S-order is a method to 
order and deliver a product that 
meet customer demands that cannot be 
obtained via the marketed SCANIA 
range. 
 

 
FFU 
 

Fit For Use. A complement to the A-
order product range to reach prepared for 
/ completed vehicles 

 
Business Unit, BU A national distributor that imports the 

chassis in to a local market and that is 
SCANIAs representative in that country 
(e.g. SCANIA Deutchland, SCANIA 
Polska, SCANIA Norge). 

 
Truck configurations: 
 
Tractor A truck configuration where the cargo is 

connected as a separate unit to the truck. 
Vehicle consists of only a cabin and a 
short frame where the trailer is 
connected. See Figure 29. 
 

 
Articulated 
 

When referring to a truck: the same 
meaning as tractor, British English. See 
Figure 29. 

 
Semi-Trailer 
 

The pulled cargo space that is connected 
to the tractor in order to be able to 
transport goods. See Figure 30. 
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Basic 
 

A truck with a longer frame, intended for 
an additional build on such as a box or a 
tank. Also known as Rigid. See  
Figure 31. 

 
 
Long haulage vehicle Vehicle adapted for driving over relatively 

long distances, in some cases with stop-
overs. See Figure 32. 
 

 
Distribution Vehicle Vehicle adapted for repeated short 

distance driving, often in a city 
environment. See Figure 33. 
 

 
Construction 
 

Short transportations with heavy load in 
rough terrain. E.g. mining, construction 
sites, etc. See Figure 34. 

 
General terms:
 
Bodybuilder 
 

Person/Company that works on the 
chassis delivered from the truck 
manufacturing company in order to make 
it useful for transportation. This may be 
minor adjustments (such as mounting a 
fifth wheel and changing the fuel tanks) 
or more thorough changes, such as 
adding a box body or a concrete blender 
to a naked chassis. 
 

 
Haulier Person or company running commercial 

truck operations on behalf of other 
people or companies. 

 
Technical expressions: 
 
Modular Hole pattern Hole pattern with standardised hole 

distance and standardised hole pitch. 
 
Bodybuilder Cables Cable for connecting equipment on rear 
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of frame. See Figure 35. 
 
Closed crossmember Crossmember in U-profile to stabilise the 

rear section. See Figure 36. 
 
Bodybuilder brackets Factory mounted brackets in which 

bodywork can be attached. See Figure 37.
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Figure 29 –Tractor/Articulate truck 

 

 

 
 

Figure 30 – A semi-trailer pulled by a tractor. 

 
Figure 31 – Basic configuration 

 

 
Figure 32 – Long haulage truck 

 

 
 

Figure 33 – Distribution truck 

 
Figure 34 – Construction truck 

 

 
 

Figure 35 – Bodybuilder cables 
 

 
 

Figure 36 – Closed crossmember 
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Figure 37 – Budybuilder brackets 
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Appendix D - ICD 
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Appendix E - ICS 
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Appendix F - Map of SCANIA 
Södertälje 
The map shows the entire SCANIA premises in Södertälje and the STC, SCANIA Technical 
Centre has been marked. 
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Appendix G - Software code 
'Blad1 = Scaniadata, Blad2 = VV-data 

' 

' Färre poster i VV-data (ca 100), använder denna som sökande variabel och Scanias data 

' (ca 1250 poster) som databas att söka i. Tanken är att först ta bort alla oönskade 
konfigurationer 

' dvs alla long haulage, därefter att stega igenom alla individer i VV-beståndet och kontrolera 

' om dessa finns i Scania-data. Därefter räknar jag ut längdskillnaden och presenterar 
resultaten 

' på blad 3. Om möjligt vore det bra att få koden att läsa in data automatiskt men det kan nog 

' bli svårt. Ev. en GUI för detta!?!? 

' 

'This program intends to give a general idea about how much of the side frame that is cut off 
at the bodybuilders. 

'It compares data from two different data bases, one from SCANIA that gives the length of 
the vehicle when it 

'comes of the production line (gathered from a data base called PIDAT), the other one from 
The Swedish Ministry of Transport 

'(Transportstyrelsen, previously Vägverket) that gives the lenght of the vehicle when it is 
registred for road usage, i.e. 

'after bodybuilder. 

'It is important to recognize the fact that this is only an estimation, not precise figures. As the 
vehicle leaves the SCANIA production 

'line, the length meassurement is between the front of the vehicle to the rear end of the side 
beam. However, when meassured at 

'The Swedish Minestry of Transport, something like additional lights might have been 
mounted to the front and there might be a overhang 
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'of the body compared to the frame. These discrepancies creates an error, that must be 
conscidered. Even so, those differences 

'normaly is of the storleksordning 100 mm, whereas the cut off frame is frequently a factor 
10 bigger. Thus, this program 

'might give a brief idea about how big this problem is and a rough estimation to how much 
money that could be saved. 

 

Sub beta() 

'=============================================X=======
============================================= 

'This part deletes all posts in the Scania reference data of the type "Articulate", only "Basic" 
vehicles 

'are kept as only these are of interest when investigating the discarded beam length. 

'This part uses the Chassis Number to determine the character of the vehicle. The second 

'letter in the CN is either A (Articulate) or B (Basic). If the letter is A, the row is deleted. 

'This part is copied from: http://www.rondebruin.nl/delete.htm 

 

Application.DisplayAlerts = False 

Worksheets("Results2").Delete 

Worksheets("Results").Delete 

 

    Dim Firstrow As Long 

    Dim Lastrow As Long 

    Dim Lrow As Long 

    Dim CalcMode As Long 

    Dim ViewMode As Long 
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    Dim CostTrans As Long 

    Dim CostBeam As Long 

    Dim CostBB As Long 

     

     

'=============================================X=======
============================================= 

'                                        Money Part 

CostBB = Worksheets("Costs").Range("B4").Value 'Approximation that cutting the beam at 
Bodybuilder adds a cost of 20 Eur 

'MsgBox (CostTrans & " Eur") 

'MsgBox (CostBeam & " Eur") 

'MsgBox (CostBB & " Eur") 

'=============================================X=======
============================================= 

 

    With Application 

        CalcMode = .Calculation 

        .Calculation = xlCalculationManual 

        .ScreenUpdating = False 

    End With 

 

    'We use the ActiveSheet but you can replace this with 

    'Sheets("MySheet")if you want 

    With Sheets("Blad1") 
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        'We select the sheet so we can change the window view 

        .Select 

 

        'If you are in Page Break Preview Or Page Layout view go 

        'back to normal view, we do this for speed 

        ViewMode = ActiveWindow.View 

        ActiveWindow.View = xlNormalView 

 

        'Turn off Page Breaks, we do this for speed 

        .DisplayPageBreaks = False 

 

        'Set the first and last row to loop through 

        Firstrow = .UsedRange.Cells(1).Row 

        Lastrow = .UsedRange.Rows(.UsedRange.Rows.Count).Row 

        'We loop from Lastrow to Firstrow (bottom to top) 

        For Lrow = Lastrow To Firstrow Step -1 

 

            'We check the values in the C column in this example 

            With .Cells(Lrow, "C") 

 

                If Not IsError(.Value) Then 

 

                    If Mid((Range("C" & Lrow).Value), 2, 1) = "A" Then .EntireRow.Delete 
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                    'This will delete each row with the Value "A" as the second character 

                    'in Column C, case sensitive. 

 

                End If 

 

            End With 

 

        Next Lrow 

 

    End With 

     

    '----------------------------------------------X---------------------------------------------- 

    'Same loop but to remove B & S from Scania-bilara data 

        With Sheets("Blad2") 

 

        'We select the sheet so we can change the window view 

        .Select 

 

        'If you are in Page Break Preview Or Page Layout view go 

        'back to normal view, we do this for speed 

        ViewMode = ActiveWindow.View 

        ActiveWindow.View = xlNormalView 

 

        'Turn off Page Breaks, we do this for speed 
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        .DisplayPageBreaks = False 

 

        'Set the first and last row to loop through 

        Firstrow = .UsedRange.Cells(1).Row 

        Lastrow = .UsedRange.Rows(.UsedRange.Rows.Count).Row 

        'We loop from Lastrow to Firstrow (bottom to top) 

        For Lrow = Lastrow To Firstrow Step -1 

 

            'We check the values in the B column in this example 

            With .Cells(Lrow, "B") 

 

                If Not IsError(.Value) Then 

 

                    If Not Mid((Range("B" & Lrow).Value), 1, 1) = "L" Then .EntireRow.Delete 

                    'This will delete each row that doesn't include the Value "A" as first character 

                    'in Column B, case sensitive. If not as first letter, this also deletes the 

                    'row with headers. 

 

                End If 

 

            End With 

 

        Next Lrow 
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    End With 

    '-----------------------------------------X------------------------------------------------ 

 

    ActiveWindow.View = ViewMode 

    With Application 

        .ScreenUpdating = True 

        .Calculation = CalcMode 

    End With 

'=============================================X=======
============================================= 

 

' OBS!!! Kommenterat för att koden ska vara vettig med lite data. Ta bort vid tillfälle! 

 

'=============================================X=======
============================================= 

Dim sista As String 

Dim i As Integer 

Dim intRowCount As Integer 

Dim ind As Integer 

 

'=============================================X=======
============================================= 

' Calculates the amount of posts in the Scania data and adjusts the size of the reference data 
base according to this 

RowCount = Worksheets("Blad1").Range("B3").CurrentRegion.Rows.Count 

sista = "b" & RowCount 
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myrange = Worksheets("Blad1").Range("b3", sista) 

'=============================================X=======
============================================= 

 

intRowCount = Worksheets("Blad2").Range("O2").CurrentRegion.Rows.Count - 1 

 

'=============================================X=======
============================================= 

' Loop that creates a sheet named Results, unless it already exists. Then nothing happens. 

Dim sh As Worksheet, flg As Boolean 

For Each sh In Worksheets 

If sh.Name Like "Results" Then flg = True: Exit For 

Next 

If flg = Not True Then 

Sheets.Add(After:=Worksheets(Worksheets.Count)).Name = "Results" 

End If 

'=============================================X=======
============================================= 

'=============================================X=======
============================================= 

' Loop that creates a sheet named Results2, unless it already exists. Then nothing happens. 

Dim sh2 As Worksheet, flg2 As Boolean 

For Each sh2 In Worksheets 

If sh2.Name Like "Results2" Then flg2 = True: Exit For 

Next 

If flg2 = Not True Then 
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Sheets.Add(After:=Worksheets(Worksheets.Count)).Name = "Results2" 

End If 

'=============================================X=======
============================================= 

'=============================================X=======
============================================= 

' This section compares reference data to the data base and if there is a match, it calculates 

'the difference in length of the vehicle befora and after the body builder 

 

Worksheets("Results").Cells(1, 1) = "Pos. in VV-Data" 

Worksheets("Results").Cells(1, 2) = "Pos. in Scania-Data" 

Worksheets("Results").Cells(1, 3) = "Length before bodybuilder [mm]" 

Worksheets("Results").Cells(1, 4) = "Length after bodybuilder [mm]" 

Worksheets("Results").Cells(1, 5) = "Cut Off [mm]" 

 

Worksheets("Results2").Cells(1, 1) = "Chassis Number" 

Worksheets("Results2").Cells(1, 2) = "Length before bodybuilder [mm]" 

Worksheets("Results2").Cells(1, 3) = "Length after bodybuilder [mm]" 

Worksheets("Results2").Cells(1, 4) = "Cut Off [mm]" 

Worksheets("Results2").Cells(1, 5) = "Additional cost, Transportation [Sek]" 

Worksheets("Results2").Cells(1, 6) = "Additional cost, Beam length [Sek]" 

Worksheets("Results2").Cells(1, 7) = "Additional cost, Bodybuilder work [Sek]" 

Worksheets("Results2").Cells(1, 8) = "Additional cost, Total [Sek]" 

 

    For i = 2 To intRowCount 
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        Set Arg1 = Worksheets("Blad2").Cells(i, 15) 

         

        answer = Application.Match(Arg1, myrange, 0) 

         

        If WorksheetFunction.IsNA(answer) Then 

        answer = "no match" 

        Worksheets("Results").Cells(i, 1).Value = i 

        Worksheets("Results").Cells(i, 2) = answer 

         

        Else 

        answer = answer + 2 

        'The added 2 is a correction because of file- and loop structure. 

        

        Worksheets("Results").Cells(i, 1).Value = i 

        Worksheets("Results").Cells(i, 2).Value = answer 

        Set LE = Worksheets("Blad2").Cells(i, 30)       'Length after Bodybuilder 

        j = "D" & answer 

        LI = Worksheets("Blad1").Range(j).Value         'Length before Bodybuilder 

        Worksheets("Results").Cells(i, 3).Value = LI 

        Worksheets("Results").Cells(i, 4).Value = LE 

        Worksheets("Results").Cells(i, 5).Value = Worksheets("Results").Cells(i, 3).Value - 
Worksheets("Results").Cells(i, 4).Value 

        '---------------------------Then adds the interesting info to Results2------------------------ 

        Set CN = Worksheets("Blad2").Cells(i, 15) 
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        Worksheets("Results2").Cells(i, 1).Value = CN 

        Set LE = Worksheets("Blad2").Cells(i, 30)       'Length after Bodybuilder 

        j = "D" & answer 

        LI = Worksheets("Blad1").Range(j).Value         'Length before Bodybuilder 

        Worksheets("Results2").Cells(i, 2).Value = LI 

        Worksheets("Results2").Cells(i, 3).Value = LE 

        CL = (Worksheets("Results").Cells(i, 3).Value - Worksheets("Results").Cells(i, 4).Value) 

        Worksheets("Results2").Cells(i, 4).Value = CL 'Worksheets("Results").Cells(i, 3).Value - 
Worksheets("Results").Cells(i, 4).Value 

'=============================================X=======
============================================= 

'                                        Money Part 

Worksheets("Results2").Cells(i, 5).Value = 0 

Worksheets("Results2").Cells(i, 6).Value = (CL / 1000) * 
Worksheets("Costs").Range("B18").Value 

Worksheets("Results2").Cells(i, 7).Value = CostBB 

Worksheets("Results2").Cells(i, 8).Value = (CL * Worksheets("Costs").Range("B2").Value) + 
((CL / 1000) * Worksheets("Costs").Range("B18").Value) + CostBB 

    

'=============================================X=======
============================================= 

        End If 

     

    Next i 

'=============================================X=======
============================================= 
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'=============================================X=======
============================================= 

'This section deletes all the blank rows in Results2 

    Worksheets("Results2").Activate 

    Columns(1).SpecialCells(xlCellTypeBlanks).EntireRow.Delete 

'=============================================X=======
============================================= 

'=============================================X=======
============================================= 

' Some additional results in Results2 

'FR = Cells.SpecialCells(xlCellTypeLastCell).Row 
'Columns(1).SpecialCells(xlCellTypeVisible).Rows.Count 
'Worksheets("Results2").Range("A:A").Rows.Count 

'Dim x As Integer 

'x = 1 

' 

'While IsEmpty(Worksheets("Results2").Rows(x)) = False 

'x = x + 1 

'Wend 

'Worksheets("Results2").Range("A" & x) = "Grand Total" 

 

'    Range("D2:D7").Select 

'    ActiveSheet.Shapes.AddChart.Select 

'    ActiveChart.SetSourceData Source:=Range("'Results2'!$D$2:$D$7") 

'    ActiveChart.ChartType = xl3DColumnClustered 

'    ActiveChart.Legend.Select 
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'    Selection.Delete 

'    ActiveChart.SetElement (msoElementPrimaryValueAxisTitleRotated) 

'    ActiveSheet.ChartObjects("Diagram 5").Activate 

'    ActiveChart.Axes(xlCategory).Select 

'    ActiveSheet.ChartObjects("Diagram 5").Activate 

'    ActiveChart.SeriesCollection(1).XValues = "='Results2'!$A$2:$A$7" 

'    ActiveChart.SetElement (msoElementPrimaryCategoryAxisTitleAdjacentToAxis) 

'    ActiveChart.SetElement (msoElementDataLabelShow) 

'    ActiveChart.Location Where:=xlLocationAsNewSheet, Name:="Plot 1" 
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