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The purpose of this thesis work is to evaluate Billeruds new standardised IT system and to see how the
delivery coordinators daily work will be affected. 

Billerud is a packaging paper company with four production sites located in Gruvön, Karlsborg,
Skärblacka and Beetham (United Kingdom). The company�s sales organisation is made up of sales
offices around the world.

The thesis is based on the problem with differences in calculated and actual freight costs that have arisen
over the years. Part of the study has therefore been aimed at reaching an understanding of why these
differences occur. Freight cost data has been gathered and from this data the author has seen for himself
that a problem exists but also that there might be a way to change the trend. 

The study then focused more on the current working practices and the forthcoming ones that will come
with the implementation of the new IT system BonD. The new IT system will shift focus to be more
market oriented and hope is that working practices at the mills will be more unified. The study of the
new system has shown that alterations to the system need to be made and that there are aspects that
initially are lost from the old system which could prove troublesome in the future. 

The main conclusion is that even though BonD will be an easier system to work with, largely depending
on the user interface, there are factors and working practices that need to be changed in order facilitate
the work of the delivery coordinators. With the difference in freight charges in mind, Billerud also needs
to evaluate, review and revise the current freight charges allocated to their customers.
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Abstract 
This master thesis has been carried out at Billerud AB in Skärblacka and Gruvön and at the 
Department of Science and Technology, University of Linköping. The purpose of this thesis 
work is to evaluate the new standardised IT system in comparison to the old systems in 
reference to create routines, models and working practices and to see how the daily work will 
be affected for the delivery coordinators.  
 
Billerud is a packaging paper company with four production sites located in Gruvön, 
Karlsborg, Skärblacka and Beetham (United Kingdom). The company’s sales organisation is 
made up of sales offices around the world. 
 
The thesis is based on the problem with differences in calculated and actual freight costs that 
have arisen over the years. Part of the study has therefore been aimed at reaching an 
understanding of why these differences occur.  
 
Freight cost data has been gathered from Billerud Skärblacka and Billerud Gruvön for the 
years 2005 and 2006. From this data the author has seen for himself that a problem exists 
but also that there might be a way to change the trend.  
 
The study then focused more on the current working practices and the forthcoming ones that 
will come with the implementation of the new IT system BonD. This system is meant to 
replace the IT systems of Billeruds four mills in 2007. The new IT system will shift focus to be 
more market oriented and hope is that working practices at the mills will be more unified. 
 
The study of the new system has shown that alterations need to be made, and they need be 
made rather quickly. There are aspects that initially are lost from the old system that could 
prove troublesome in the future. One of these aspects that the author fears will lead to a 
worse situation is the decrease in importance of roll numbers; traceability can become an 
issue if nothing is done to ensure that the current traceability is maintained and improved. 
 
A number of proposed measures for improving the working practices are stated in the 
recommendations. The main conclusion is that even though BonD will be an easier system to 
work with, largely depending on the user interface, there are factors and working practices 
that need to be changed in order facilitate the work of the delivery coordinators. With the 
difference in freight charges in mind, Billerud also needs to evaluate, review and revise the 
current freight charges allocated to their customers. 
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1 Introduction 
The introductory chapter gives a short background and purpose of the 
thesis work. The reader will also find a description of the objectives and 
delimitations to this project. To ensure that different readers will easily 
find what they are interested in, reading instructions can be found in the 
end of the chapter. 
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1.1 Problem background 
At present time Billerud AB is facing extensive reorganisation with staff reductions and 
implementation of standardised IT systems. Also a corporate logistics manager has been 
appointed in 2006. These changes will ultimately lead to a change in working practices when 
it comes to all logistics related work, and when it comes to calculating freight charges. 
 
In the current situation all the mills have different IT systems and freight cost calculations are 
carried out in different ways. Even within the mills these calculations can sometimes differ, 
depending on who is responsible of carrying out the calculations at hand.  
 
A related issue is that the differences between calculated and actual freight costs have 
escalated and can at times reach unacceptable levels. This problem can be traced back to 
the complexity of Billeruds transport system and the current working practices regarding 
invoicing and setting freight charges. 
 

Difference between calculated and actual distribution costs 2006, Skärblacka
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Figure 1.1-1: Difference between calculated and actual freight costs in total, Skärblacka 2006 
 
The figure above shows the total difference between calculated and actual distribution costs 
for Skärblacka in 2006. As can be seen these differences vary from month to month. 

1.2 Purpose 
The purpose of this thesis work is to evaluate the new standardised IT system compared to 
the old systems in reference to create routines, models and working practices. This is 
needed in order to evaluate current freight cost levels as well as new transport systems and 
offers in a neutral and uniform way. 

1.3 Objectives 
The main objective of the thesis is to evaluate the new standardised IT system BonD with 
respect to working practices and changes in order to lower the differences in calculated and 
actual freight costs. The objective is based on the differences in transport costs that occur 
throughout the year. The evaluation should lead to an improvement in working practices and 
menu systems in the new IT system BonD. 
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Overall logistics costs are dependant of many parameters. During this evaluation, 
consideration must be given to the following parameters: 
 

• Fill rate 
• Bunker adjustment fee 
• Currency adjustment fee 
• Terminal handling costs 
• Warehouse rents 
• Opportunity costs 
• Other fees and charges such as war fage, service fees and forwarder charges 

1.4 Delimitations 
This thesis work is limited to only including two of the Swedish mills, Gruvön and Skärblacka. 
The Swedish mill Karlsborg and the British mill Beetham will be excluded due to time 
constraints and difficulties with extracting data for their distribution related activities. It is 
however the authors hope that the conclusions can be used and incorporated at these mills 
as well. Beetham and Karlsborg will also be presented in chapter 2 “About Billerud” in order 
to give the reader a thorough understanding of Billerud as company. The scope of the thesis 
is limited to only including the costs related to the distribution of finished goods.  

1.5 Structure of the report 
The report is comprised of two main parts, a theoretic part and a more explorative part 
directly concerned with the problems and objectives that form the basis of this thesis work. 
Chapter 1 to 4 gives the reader the background to the thesis work, an overview of Billerud as 
a company, a rather extensive methodology chapter and finally the frame of reference for this 
report. The following chapters (chapters 5 to 8) offer the reader an insight to the data 
collection process, an overview of the present situation at Billerud concerning IT systems and 
freight costs, a discussion based on the data collected and finally the author reveals his 
conclusions and recommendations for the continued improvement work within Billerud AB. 
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1.6 Reading instructions 
Chapter Description   Suitable for 
1. Introduction A short introduction to the 

background and purpose of the 
thesis. Objectives and 
delimitations to the thesis work 
are also given in this chapter. 

  All readers 

2. About Billerud Basic information of the 
company Billerud and its 
organisation and products. 

  Readers who are 
not familiar with 
Billerud 

3. Methodology An overview of research 
methodology and a description 
of what methodologies are 
used throughout the thesis. 

  Readers who are 
interested in the 
methodology behind 
the thesis 

4. Frame of reference A basic description of what 
theories form the foundation of 
the thesis work. 

  Readers who wish 
to gain a deeper 
understanding of the 
theories behind the 
thesis 

5. Empirical data The data collection process 
and structuring of collected 
data is described within this 
chapter. 

  Readers who wish 
to know how data 
was collected and 
structured 

6. Present situation Billeruds IT systems, 
distribution systems and freight 
costs of today are presented. 

  Readers who are 
interested in how 
Billeruds systems 
are structured 

7. Discussion Offers the reader a discussion 
that forms the base for the 
recommendations.  

  Readers who seek a 
deeper 
understanding of 
how the results of 
the thesis were 
obtained 

8. Conclusions and 
recommendations 

Conclusions made throughout 
the project are presented along 
with recommendations for 
continued work. 

 All readers 
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2 About Billerud 
The second chapter gives the reader an introduction to the company 
Billerud and its organisation and products. 
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2.1 Billerud 
Billerud is a manufacturer of packaging papers. The company’s business concept is to 
provide its customers with efficient packaging materials and customer-adapted solutions. 
Billerud is today one of the leading actors in various product segments. The customer base is 
mainly European but Billerud also has customers in Africa and Asia as well as the Americas.  
 
Billerud has three paper mills in Sweden, Gruvön, Karlsborg and Skärblacka and one mill is 
located in Beetham, England. Billerud also has a vast sales organisation with sales offices all 
around the world. In total Billerud have approximately 2600 employees in 11 countries. 
Billeruds turnover is close to 7 billion SEK and the mills have an annual capacity of 1.4 
million tonnes put together.1 
 
As is the case with most companies, Billerud aims to have a good and stable profitability. 
The basis for this aim is that Billerud works with cost-effective and environmentally 
appropriate processes throughout the company.2  
 
Billeruds strategy aims at Billerud being the customer’s first choice when selecting packaging 
paper. Billerud will focus on the entire value chain from raw material to end product in order 
to meet the demands of their customers and end users needs. Through continuous efficiency 
improvements and through extended business offers, Billerud seeks to create added value 
for customers and stakeholders.3  

2.2 Organisation 
Billeruds organisation is traditional with functional responsibilities. The corporation is led by a 
senior management team and each of the four mills has their own board of directors.4  
 

 
Figure 2.2-1: Billeruds organisation 5 

                                                 
1 www.billerud.se (2006-12-13) 
2 www.billerud.se (2006-12-13) 
3 www.billerud.se (2006-12-13) 
4 www.billerud.se (2006-12-12) 
5 Revised from www.billerud.se (2006-12-12) 
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Billerud has three business areas that act as a link between the sales organisation and the 
mills. These business areas are Packaging & Speciality Paper, Packaging Boards and 
Market Pulp. The sales organisation will be presented in chapter 2.4 and the mills are 
presented in chapter 2.3.6 

2.3 Mills 
As noted in chapter 2.1 Billerud has four mills in Sweden and England. Their location is as 
depicted in figure 2.3-1 below. The four mills are presented in the following chapters. 
 

 
Figure 2.3-1: Locations of the Billerud mills 

2.3.1 Beetham 
The Beetham paper mill is located in the Cumbria region, England and it has two machines 
within its production facility. These machines produce papers for pharmaceutical packaging, 
food packaging and paper for different types of industrial use. Some specific applications 
include grease-resistant paper for fast-food industry and paper for medical applications that 
can be sterilised. Beetham holds 170 employees and the mill has an annual production 
capacity of 45 000 tonnes.7  
 
Production capacity tonnes 
Beetham Kraft paper 45 000
  No. of employees 170
      
Table 2.3-1: Production capacity, Beetham 

2.3.2 Gruvön 
The paper mill Gruvön is located in Grums just outside Karlstad, Sweden. The mill comprises 
three pulp lines, six paper machines, a coating machine and two flash dryers for drying 
market pulp. Gruvön produces sack and kraft paper, fluting and white liner for containerboard 
as well as market pulp. With 1 100 employees, Gruvön is Billeruds largest mill and the 
annual total capacity of the mill is approximately 685 000 tonnes. In table 2.3-2 the capacity 
is presented per product group.8 
 
                                                 
6 www.billerud.se (2006-12-12) 
7 www.billerud.se (2006-12-07) 
8 www.billerud.se (2006-12-07) 
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Production capacity tonnes 
Gruvön Sack and kraft paper 130 000
  Containerboard 440 000
  Market pulp 115 000
  No. of employees 1 140
      
Table 2.3-2: Production capacity, Gruvön 

2.3.3 Karlsborg 
The Karlsborg mill is located near Kalix in the north of Sweden. The mills production is made 
up of a pulp line, a paper machine, a coating machine and a drying machine for market pulp. 
The Karlsborg mill is Billeruds largest provider of market pulp and one of Europe’s leading 
suppliers of white sack paper. The mill has 490 employees and its annual total production 
capacity is 300 000 tonnes.9  
 
Production capacity tonnes 
Karlsborg Sack and kraft paper 130 000
  Market pulp 170 000
  No. of employees 490
      
Table 2.3-3: Production capacity, Karlsborg 

2.3.4 Skärblacka 
Skärblacka is located outside of Norrköping, Sweden. The mill comprises three pulp lines, 
four paper machines and a drying machine for market pulp. The mills production is focused 
on brown sack paper, white mono-glazed paper and fluting for containerboard. Important 
end-products are sacks, carrier bags, wrappers and pharmaceutical packaging. The 
Skärblacka mill has 710 employees and an annual total production of 400 000 tonnes.10 
 
Production capacity tonnes 
Skärblacka Sack and kraft paper 240 000
  Fluting 90 000
  Market pulp 70 000
  No. of employees 710
      
Table 2.3-4: Production capacity, Skärblacka 

2.4 Products 
As is noted above in chapter 2.1 Billerud manufactures different types of packaging paper. 
These types of packaging papers are divided into three business areas, Packaging & 
Speciality Paper, Packaging Boards and Market Pulp. 

2.4.1 Packaging & Speciality Paper 
Packaging & Speciality Paper consists of two main groups, Sack Kraft Paper and Technical 
Kraft Paper. Sack Kraft Paper comes in two varieties, brown and white sack paper. Billeruds 
Sack Kraft Paper is used to manufacture paper sacks for cement and building materials, 
chemicals, food, animal feed, pet food and consumer sacks. All of these products have 

                                                 
9 www.billerud.se (2006-12-07) 
10 www.billerud.se (2006-12-08) 
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different needs and Billeruds sack paper is therefore available in various qualities depending 
on the purpose.11 
 
The use of Technical Kraft Paper varies from carrier bags through flexible packaging to 
medical packaging and protective wrapping. Depending on the end use of the paper, 
different qualities are chosen. Table 2.4-1 below shows a summary of what different qualities 
goes into different end products.12 
 

 
Figure 2.4-1:  One of the uses of Technical Kraft Paper is medical wrapping 13 
 
As many of the products that are comprised of Billeruds Sack Kraft Paper and Technical 
Kraft Paper come in contact with food these papers have been approved in accordance with 
food regulations.  
 

Quality End product 
White MF Carrier bags 
  Padded envelopes 

  
Form & fill packaging 
applications  

    
White Unglazed Carrier bags 
    
White MG Consumer bags 
  Padded envelopes 
  Medical wrapping 
  Flexible packaging 
    
White Clay-Coated Carrier bags 
  Finer envelopes 
  Photo bags 
  Pet food sacks 
    
Brown Unglazed Carrier bags 
    

Table 2.4-1: Uses of different qualities of Billeruds Technical Kraft Paper 14 

                                                 
11 www.billerud.se (2006-12-15) 
12 www.billerud.se (2006-12-15) 
13 Photographer Leif Milling, copyright Billerud, www.billerud.se (2006-12-15) 
14 www.billerud.se (2006-12-15) 
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2.4.2 Packaging Boards 
Packaging boards can be subdivided into three different groups, Fluting, Liner and Microwell. 
Fluting is the corrugated layer of containerboard and it is ideal for packing fruit, vegetables 
and heavy goods. Liner is most often used as the smooth layer of the containerboard.  
 
Billerud produces its Liner in grammages down to 80 g/m2 and this makes it ideal for 
manufacturing Microwell. In this case the Liner is used both as the smooth and corrugated 
layers of Microwell. Microwell can be used to manufacture perfume boxes, pizza cartons and 
gift packaging.15  
 

 
Figure 2.4-2: Billeruds product range Container Board 16 
 
All of Billeruds fluting and liner products are approved for direct contact with food.17 

2.4.3 Market Pulp 
Apart from producing pulp for use in its own mills, Billerud also manufactures pulp for 
different customers.  

2.4.4 Market segment distribution 
The three market segments discussed in the preceding chapters are distributed in 
accordance with figure 2.4-3 below. Packaging & Speciality Paper is Billeruds largest 
segment with a 38% share in 2006, closely followed Packaging Board with 37%. The 
smallest segment is Market Pulp which amounts to 25% of Billeruds sales. 
 

Distribution Market Segments, Billerud 2006

Packaging 
Boards

37%

Market Pulp
25%

Packaging & 
Speciality 

Paper
38%

Packaging & Speciality
Paper

Packaging Boards

Market Pulp

 
Figure 2.4-3: Distribution of market segments, Billerud 2006 

                                                 
15 www.billerud.se (2006-12-15) 
16 Copyright Billerud, www.billerud.se (2006-12-15) 
17 www.billerud.se (2006-12-15) 
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2.5 Sales organisation 
Billerud has sales offices in 11 countries around the world (see also figure 2.5-1 below) 
whose sole aim is to serve the customers in an efficient way. Each of these sales offices are 
responsible for sales and customer contacts in its area and are thus the link between the 
company’s customers and the company itself. Billerud also works through agents in several 
important countries.18 
 

  
Figure 2.5-1:  Location of Billeruds sales offices 
 
Billeruds main markets are in Europe. During 2006 75% of all produced goods were aimed at 
the European markets (see figure 2.5-2).  
 

Market share Europe v.s. World

World
25%

Europe
75%

Euro

World

 
Figure 2.5-2: Distribution of Market shares, Billerud 2006 
 

                                                 
18 www.billerud.se (2006-12-12) 



 

12 

Part of global market
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POLAND
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MOROCCO

CHINA

UNITED STATES

EGYPT
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THAILAND

OTHER COUNTRIES  
Figure 2.5-3: Global market shares 
 
As is depicted in figure 2.5-3 above, the five largest countries of consumption are all 
European and together they amount to as much as 51% of Billeruds total sales. In order to 
provide good service towards customers, Billeruds sales offices are either located close to 
the customers (see figure 2.5-1) or equipped with expertise about the area in question. 
Appendixes 2 to 3 offer the reader more detailed information on the quantities of Billeruds 
largest countries of consumption. 



 

13 

 
 
 
 
 
 
 
 
 
 
 
 

3 Methodology 
The third chapter gives the reader an overview of research methodology 
and a description of what methodology the author has used. It also 
describes possible sources of errors. 
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3.1 What is methodology? 
Methodology can be defined as “The way in which information is found or something is done. 
The methodology includes the methods, procedures, and techniques used to collect and 
analyze information”19.  
 
An alternative definition is “A system of principles, practices, and procedures applied to a 
specific branch of knowledge”20.  
 
There are numerous definitions of methodology to be found, and most of them lead to the 
same conclusion: methodology is a set of rules and principles on how to carry out certain 
tasks in a certain area of expertise. 

3.2 Research procedure and data collection 
Generally speaking, the first step in any methodological research study is to define the 
problem at hand. Thereafter one has to define a clear purpose and objectives as well as 
delimitations of the study. 
 
When preparations are made according to the above the next thing to do is to decide what 
research method to use and to consider what approach should be used throughout the study. 
Depending on the knowledge of the researcher different methods can be used. These 
methods will be described in chapter 3.2.1.  
 
According to Arbnor and Bjerke21 there are three main approaches in business research, the 
analytical approach, the systems approach and the actors approach. These approaches are 
all interlinked with specific data collection methods that will be described along with the 
approaches themselves and possible sources of errors in chapters 3.2.2 through 3.2.6. 

3.2.1 Research methods 
Depending on the purpose of a research study, it can be carried out in a number of ways. 
Regardless of what method is used a research study always aims at enhancing 
comprehension of the subject at hand. This can be done as an explanatory study or as a 
study to clarify causality between different factors in any given field of study. It can also aim 
to prognosticate what might happen if restructuring is done in a certain way. 
 
Depending on the knowledge of the researcher of the particular subject at hand, different 
classifications of research methods can be made. Patel and Davidson present three different 
research methods, explorative research, descriptive research and hypothetical research22.  
 
Explorative research is the method that is least dependant on previous knowledge in the field 
that is to be studied. An explorative study is aimed at gathering as much information as 
possible about a specific problem. This means that the researcher seeks to depict the 
problem in a versatile manner as to build a ground for further studies.23 
 

                                                 
19 www.epa.gov/evaluate/glossary/m-esd.htm (2006-11-29) 
20 www.dmreview.com/resources/glossary.cfm (2006-11-29) 
21 Arbnor, I. Bjerke, B. Methodology for Creating Business Knowledge, (Thousand Oaks: SAGE 
Publications, Inc. 1997) p. 49 
22 Patel, R. Davidson, B. Forskningsmetodikens grunder, (Lund: Studentlitteratur 2003) p. 12 – 13 
(Translated by author) 
23 Patel, R. Davidson, B. Forskningsmetodikens grunder, (2003) p. 12 
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Descriptive research is undertaken when there is more knowledge of the problem than there 
is in the case of explorative research. The descriptive researcher seeks to describe what has 
been done prior to the current research and what results has been achieved due to 
alterations. Normally descriptive research studies are confined to only including a few 
aspects of the problem in order to give a satisfactory degree of detail.24 
 
The final research method according to Patel and Davidson is the hypothetical research 
method. This method is aimed at giving answers to ‘what if’ questions. This research method 
requires a wider knowledge of the problem area than the first two methods. In order to test 
the hypothesis in an accurate way the information used must be as accurate as possible so 
that factors not considered can not exert their influence on the result.25  
 
In most cases the three research methods described above are separated by different 
research studies, but there are exceptions. In larger studies two or even all three methods 
can be used in order to thoroughly investigate the problem and thus reach a wider 
comprehension and a better result.26  

3.2.2 The analytical approach 
The main assumption of the analytical approach is that reality is the sum of its parts. This 
means that the researcher conducting a study according to the analytical approach, could 
describe parts of reality as models, piece them together and present a model that accurately 
describes reality. This of course suggests that the analytical approach strives to present 
reality as accurately and objective as possible. 27 
 
A second assumption that one can make, is that with the aid of the methodology used in a 
survey, any user can come to the same conclusion as the original researcher. This is a 
widely spread approach in the world of science were a result of an experiment can not be 
considered a result unless other scientists can duplicate the experiment and present the 
same result.28 
 
The analytical approach is according to Arbnor and Bjerke29 the most widely spread 
approach in methodological education as well as in business research and consulting. 

3.2.3 The systems approach 
In contradiction to the assumption of the analytical approach, the systems approach is 
founded on the assumption that “reality is arranged in such a way that the whole differs from 
the sum of its parts”30. Unlike the analytical approach the relations between the parts are 
taken into consideration in the systems approach in order to show possible synergy effects31. 
This does however suggest that the systems approach in similarity with the analytical 
approach builds on the ambition to display reality in an objective and accurate way. 

3.2.4 The actors approach 
The third and final approach is the actors’ approach which unlike the two previous is not 
interested in explanations. The actors approach is according Arbnor and Bjerke “directed at 
                                                 
24 Patel, R. Davidson, B. Forskningsmetodikens grunder, (2003) p. 13 
25 Patel, R. Davidson, B. Forskningsmetodikens grunder, (2003) p. 13 
26 Patel, R. Davidson, B. Forskningsmetodikens grunder, (2003) p. 13 
27 Arbnor, I. Bjerke, B. Methodology for Creating Business Knowledge, (1997) p. 49 - 51 
28 Arbnor, I. Bjerke, B. Methodology for Creating Business Knowledge, (1997) p. 49 - 51 
29 Arbnor, I. Bjerke, B. Methodology for Creating Business Knowledge, (1997) p. 49 - 51 
30 Arbnor, I. Bjerke, B. Methodology for Creating Business Knowledge, (1997) p. 51 
31 Arbnor, I. Bjerke, B. Methodology for Creating Business Knowledge, (1997) p. 51  
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reproducing the meaning(s) that various actors associate with their acts and the surrounding 
context”32. This suggests that this is a highly subjective approach that is founded on the 
researchers’ perception of reality. The bottom line in the authors’ opinion is that different 
researchers will not come to the same conclusion based on any given system. This approach 
is mostly spread in the field of social studies and as such, it will no longer be a subject of 
interest in this thesis. 

3.2.5 Data collection methods and their connection to approaches 
Various methods can be used for gathering information in order to answer the questions that 
the research study seeks to clarify. One can use existing documents, tests, attitude surveys, 
observations as well as interviews and questionnaires. The choice of method depends on 
what technique is thought to give the best answers to the problems in proportion to the time 
and the means available33. Common for all research methods is that they seek to provide the 
researcher with a fundamental understanding of the problem at hand and its solution.  
 
In order to be able to carry out satisfactory data collection, one must first know what 
information to search for. According to Arbnor and Bjerke information can be divided into two 
subcategories, primary and secondary information. Primary information is defined as new 
data and secondary information is defined as previously collected material34.  
 
The collection of secondary information can be considered to be rather straight forward by 
studying reports, literature, and surveys conducted prior to the current research study. 
Primary information can be collected in three ways; either through direct observations, 
interviews or experiments.35 
 
Direct observations can generally be described as a process where the researcher conducts 
a face-to-face interview or is present when the subject of the observation is carrying out his 
or her work. Interviews can be divided into four subcategories, personal interview, telephone 
interview, mail questionnaire and group questionnaire (a questionnaire that is constructed by 
the interviewer and administered to an entire group at the same time and place). 
Experiments can be said to be aimed at either reproducing causal relations or to reduce 
options that does not lead to satisfactory conclusions. A successful set of experiments are 
those where two identical situations are created and one of the situations are deliberately 
altered in order to see the effects when certain parameters are altered.36 
 
Analytical research studies are often conducted with the help of interviews and experiments 
as a means of primary data collection. The interviews are often standardised with closed 
questions in order to maintain objectivity and thus being able to reach a better understanding 
of reality. 37  
 
Research studies with a systems approach are in contrast to the analytical ones, often 
conducted with historical data and case studies. Systems approach studies also use 
interviews in a large extent, but unlike the analytical approach, the interviews are often 
comprised of open questions. Questionnaires are however more an exception than praxis in 
the systems approach. Experiments can be conducted, but not in the same way as in the 

                                                 
32 Arbnor, I. Bjerke, B. Methodology for Creating Business Knowledge, (1997) p. 52 
33 Patel, R. Davidson, B. Forskningsmetodikens grunder, (2003) p. 63 
34 Arbnor, I. Bjerke, B. Methodology for Creating Business Knowledge, (1997) p. 224 
35 Arbnor, I. Bjerke, B. Methodology for Creating Business Knowledge, (1997) p. 224 
36 Arbnor, I. Bjerke, B. Methodology for Creating Business Knowledge, (1997) p. 226 - 228 
37 Arbnor, I. Bjerke, B. Methodology for Creating Business Knowledge, (1997) p. 226 
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analytical approach. In the systems approach, experiments are more of a trial-and-error 
character than in the analytical approach.38 
 
Table 3.2-1 below shows a summary of collection methods related to the analytical and 
systems approaches described in this chapter. 
 

Approach Information Data collection method 
Analytical Primary - Direct observations 
   - Interviews/ questionnaires 
    - Experiments 
  Secondary - Reports 
   - Literature 
  - Statistics 
     
Systems Primary - Direct observations 
  - Interviews/ (questionnaires)
    - Trial-and-error experiments 
  Secondary - Reports 
   - Literature 
   - Statistics 
      
Table 3.2-1: Data collection methods related to research approach 

3.2.6 Sources of errors in data collection methods 
In order to maintain credibility in a research study, three measurements have to be taken into 
account; validity, reliability and objectivity. Validity is a measurement of how well the survey 
corresponds with its purpose39. If a study is reliable the result of the study can be reached by 
another researcher using the same methods at another time40. Neither reliability nor validity 
is as big an issue in a research study with a systematic approach as it is in a study with 
analytical approach. This is due to the fact that the systems approach is not as tightly bound 
to theory and definitions as the analytical approach. Objectivity means that the researcher 
can detach his or her feelings and opinions from the study and thus have a more open mind 
towards the study.  
  
Regardless if a survey is analytical or systems oriented, problems may occur in the data 
collection process. The easiest collection method is that of secondary information as it is 
concerned with already existing information. The problem here may be to find valid 
information where as the handling of information is rather straight forward. Also objectivity 
might pose a problem as the researcher needs to keep an open and critical mind in order not 
to be too influenced by literature. 
 
As noted above, primary information can be collected in different ways depending on the 
approach of the study. Each of these methods poses their own possible sources of errors. 
One can however conclude that all of the methods need to be carried out objectively.  
 
If information is collected with direct observation, the degree of interaction between the 
observer and the observant will determine what difficulties may arise. Table 3.2-2 depicts the 
                                                 
38 Arbnor, I. Bjerke, B. Methodology for Creating Business Knowledge, (1997) p. 228 
39 Bell, J. Introduktion till forskningsmetodik, (Lund: Studentlitteratur, 2006) p. 117 (Translated by 
author) 
40 Bell, J. Introduktion till forskningsmetodik, (2006) p. 117 
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degree of interaction in different direct observation methods. These difficulties are mainly of 
the objective kind but technical problems may also occur. Complete observation for example 
is very difficult to achieve due to the vast arrangements that has to be made in order to 
ensure that the observant has no or low knowledge of being observed. This is true for both 
the analytical and the systems approach, but the systems approach has on the other hand 
other problems with direct observation. Because the systems approach is mainly interested 
in studying the history of systems, direct observation is not always applicable. It can however 
be helpful in studying how users act in the system. 41 
 

      
Observant knowledge of being 

observed is   

    High Low   

 High 
Observing with 

participation 
Participative 
observation   Observers 

interaction 
with 

observant is  Low 

Observing 
without 

participation 
Complete 

observation   
            
Table 3.2-2: Types of direct observation 42 
 
As mentioned in chapter 3.2.5 interviews can be divided into four subcategories, personal 
interviews, telephone interviews, mail questionnaires and group questionnaires. When 
information is gathered through any of the interview methods, researchers must seek to 
avoid the so called interviewer- and panel effects. The interviewer effect occurs when the 
researcher projects his or her knowledge and opinions on to the respondent thus rendering 
the interview results somewhat pointless. The panel effect can occur when a group of 
individuals are interviewed repeatedly and thus develops, to a point, some expertise in the 
subject. Neither of these effects are desirable in research studies as the results may differ 
from the intended results.43 
 
The main sources of errors in experiments are validity and reliability issues.44  
 
Table 3.2-3 below shows a summary of data collection methods and their corresponding 
sources of errors. 

                                                 
41 Arbnor, I. Bjerke, B. Methodology for Creating Business Knowledge, (1997) p. 225 - 228 
42 Arbnor, I. Bjerke, B. Methodology for Creating Business Knowledge, (1997) p. 225 
43 Arbnor, I. Bjerke, B. Methodology for Creating Business Knowledge, (1997) p. 225 
44 Arbnor, I. Bjerke, B. Methodology for Creating Business Knowledge, (1997) p. 227 
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Data collection method Source(s) of error 
- Direct observations - Objectivity 
  - Technical difficulties 

- Interviews - Objectivity 
  - Interviewer effect 
  - Panel effect 

- Experiments - Validity 
  - Reliability 

- Reports - Objectivity 
  - Validity 

- Literature - Objectivity 
  - Validity 

- Older surveys - Objectivity 
  - Validity 
    
Table 3.2-3: Possible sources of errors for different data collection methods 

3.3 Mode of procedure 
This thesis work started with the identification of a problem at the company. In collaboration 
with the University of Linköping the purpose and objectives of the thesis were then unfold.  

3.3.1 Research method 
The research method chosen by the author for this thesis is a combination of an explorative 
and a descriptive method with emphasis on the descriptive method.  

3.3.2 Approach 
This study concerns the distribution costs of Billerud as well as the implementation of a new 
IT system. In order to depict the causes that have lead up to this study, Billeruds distribution 
system and current IT systems has to be investigated. The approach used throughout the 
thesis is therefore a systems approach as the underlying purpose is to understand why the 
situation is as it is along with reaching an understanding of the new IT system BonD.  

3.3.3 Method of data collection 
As this study is conducted with a systems approach a vast amount of secondary information 
has been studied. The process of information collection started with a thorough literature 
review and a frame of reference was put forth. Data regarding the actual and calculated 
freight costs has been collected from the mills concerned in this study.  
 
Primary information has been collected in a rather unorthodox way. Despite the fact that the 
thesis is conducted in a systems approach, the method of data collection has been through 
both interviews and questionnaires. The fact that questionnaires have been used is partly 
because the author has sought to keep his objectivity at a maximum but mainly because of 
time and resource constraints.  

3.3.4 Possible sources of errors in this thesis 
As is discussed in chapter 3.2.6 there are three measurements that need to be taken into 
account when conducting a research study; validity, reliability and objectivity. It was also 
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established that validity and reliability are not as strong issues in the systems approach as 
they are in the analytical approach. They are however factors to be taken into account. 
 
Reliability is not often discussed in the systematic research process. The main goal of a 
systematic approach is not to ensure that the next researcher uses the exact same methods 
as the previous one but rather to come to conclusions that can be used in future activities. 
 
The validity of this study is ensured by the frame of reference. Several authors have been 
studied in order to have a firm base for the theoretic arguments and the author will form his 
own theoretic conclusions based on this. 
 
The main source of error in this thesis is suspected to be objectivity. The author has been 
employed at Billerud as a delivery coordinator and has in this position come in contact with 
freight costs and the calculation of the same in a more practical sense. This can be both an 
advantage and a disadvantage as he is somewhat schooled in how to perform certain 
activities that are to be investigated.  
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4 Frame of reference 
In this chapter the author gives a basic description of the theories that 
this thesis work is founded on. 
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4.1 Supply Chain Management 
There are various definitions of Supply Chain Management (SCM) to be found. The well 
renowned American organisation Council of Supply Chain Management Professionals 
(CSCMP) defines SCM as follows: “Supply Chain Management encompasses the planning 
and management of all activities involved in sourcing and procurement, conversion, and all 
Logistics Management activities. Importantly, it also includes coordination and collaboration 
with channel partners, which can be suppliers, intermediaries, third-party service providers, 
and customers. In essence, Supply Chain Management integrates supply and demand 
management within and across companies”.45  
 
Martin Christopher defines SCM as “The management of upstream and downstream 
relationships with suppliers and customers to deliver superior customer value at less cost to 
the supply chain as a whole”.46 
 
The definition of SCM that is found on wikipedia is as follows: “SCM is the process of 
planning and controlling the operations of the supply chain with the purpose to satisfy 
customer requirements as efficiently as possible. Supply Chain Management spans all 
movement and storage of raw materials, work-in-process inventory, and finished goods from 
point-of-origin to point-of-consumption”.47  
 
The Supply Chain Management Institute (SCMI) defines SCM as “the integration of key 
business processes from end user through original suppliers that provides products, 
services, and information that add value for customers and other stakeholders”.48  
 
Regardless of which definition one chooses, SCM can be said to encompass the entire 
supply chain. That means that every part of the materials and information flows through out 
the chain are to some extent taken into consideration. Christopher’s definition is to some 
extent more focused on the customers than the other three definitions displayed above. The 
author of this thesis is inclined to a combination of the definitions. Although customers are a 
vital part of the supply chain, their satisfaction alone can not be considered to be the ultimate 
goal of SCM. Thought has to be given to all other parts of the system in order to manage the 
supply chain in an efficient and cost effective way. If any part of the supply chain is behind in 
development, chances are that this will reflect on the overall performance of the supply 
chain. The main goal of SCM is thus to achieve a cross-functional integration of key business 
processes within ones own company and across the network of companies that comprise the 
supply chain.  

4.2 Logistics Management 
A closely related subject to Supply Chain Management is that of Logistics Management, or 
logistics for short. Originally logistics is a military concept that involved the movement of 
troops and material. This concept has since then been adopted in industrial use. Traditionally 
the concept of industrial logistics has been interchangeable with that of materials flow 
administration through the production process.  
 
A definition that involves both the industrial and military aspects of logistics is put forth by the 
Association for Operations Management (APICS). Their definition of logistics is “In an 
                                                 
45 www.cscmp.org/Website/AboutCSCMP/Definitions/Definitions.asp (2006-12-21) 
46 Christopher, M. Logistics and Supply Chain Management – Creating Value-adding networks, 
(Harlow: Pearson Education, Ltd. 2005) p.5 
47 en.wikipedia.org/wiki/Supply_chain_management (2007-01-02) 
48 www.scm-institute.org (2007-01-02) 
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industrial context, the art and science of obtaining, producing, and distributing material and 
products in the proper place and in proper quantities. In a military sense (where it has greater 
usage), its meaning can also include the movement of personnel.”49 
 
The CSCMP defines Logistics Management as “Logistics Management is that part of Supply 
Chain Management that plans, implements, and controls the efficient, effective forward and 
reverse flow and storage of goods, services and related information between the point of 
origin and the point of consumption in order to meet customers requirements”.50  
 
On wikipedia the following definition of Logistics Management can be found: “Logistics 
Management is the management process which integrates the flow of supplies into, through 
and out of an organisation to achieve a level of service which ensures that the right materials 
are available at the right place, at the right time, of right quality and at the right cost”.51 
 
Kenth Lumsden describes logistics as: “The concept of logistics comprises both strategic and 
operative aspects of materials flow management. The strategic aspects involve helping the 
company, through a materials oriented point of view, to reach a higher effectiveness, to do 
the right thing. The operative aspects mean that the company, in a corresponding way with 
the aid of different techniques, seeks to reach a high efficiency, to do things right.”52 
 
So we have found that logistics management can have both a military and an industrial 
meaning. The military meaning set aside, the author seeks to come to a definition of logistics 
that can be used in an industrial sense, and more particular in this thesis. Logistics and SCM 
have their similarities but one can also distinguish between them. In the above mentioned 
definitions, a clear point can be seen that Logistics Management unlike SCM only 
encompasses the materials flow of a certain company. Logistics Management is thus the 
activities that involve all materials management in that company, from delivery of raw 
materials and warehousing, through semi-manufactured articles all the way to stock keeping 
and delivery. A certain amount of information is shared between the different departments, 
but it is still kept in-house. The underlying meaning of all these definitions is that with 
sufficient Logistics Management, a company can control all its material flows in order to 
reach a high service level towards its customers.  

4.3 Logistics systems 
Over the past years a development has been revealed that lists logistics systems as one of 
the more crucial domains in a company’s strategic development. Focus has been shifted 
towards an understanding of that in order to be able to compete, logistics aspects have to be 
taken into account. However understanding a company might be, these ideas have generally 
yet to gain more impact as they are often hard to implement due to the complexity of logistics 
systems. A good starting point for understanding the basic activities of logistics systems is 
the so called logistics tube53. It represents the three most basic logistics activities in a 
manufacturing company, Supply, Manufacturing and Distribution. 
 

                                                 
49 www.apics.org (2007-01-04) 
50 www.cscmp.org/Website/AboutCSCMP/Definitions/Definitions.asp (2006-12-21) 
51 en.wikipedia.org/wiki/Logistics_Management (2007-01-02) 
52 Lumsden, K. Logistikens grunder, (Lund: Studentlitteratur, 1998) p.221 – 222 (Translated by author) 
53 Oskarsson, B. Aronsson, H. Ekdahl, B. Modern logistik, (Malmö: Liber AB, 2006) p. 48 (Translated 
by author) 
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Figure 4.3-1: The logistics tube 54 
 
For any manufacturing company, the three activities depicted in the logistics tube are crucial 
in order for the company to reach its logistics goal, which generally is to ensure high delivery 
service at low costs. From this viewpoint three aspects are important to take into account:55 
 

1. Dimension the capacity of the tube (logistics system) from the customers needs 
2. Create a logistics system with even capacity 
3. Seek to shorten the total throughput time as much as possible 

 
The main goal of any commercial company is to have high profitability (for a more elaborate 
description of profitability, see chapter 4.7-2). To achieve this it is wise to supply the market 
with what it demands, both in terms of qualitative measures and reasonable quantities. As is 
noted in point 1 above, the capacity of the logistics system has to be dimensioned based on 
customer satisfaction. However, the companies resources in terms of personnel, machinery, 
buildings and other resources also has to be taken into account when determining the 
manufacturing capacity56. One also has to take into consideration that the capacity must not 
become to high. If the supply is higher than the demand, the manufacturing company will not 
be able to use its full capacity and thus renders the investments made pointless.  
 
The second point is to create a logistics system with even capacity. This goal is sought in 
order to ensure that none of the following activities are forced to wait. This can be achieved 
by letting the activity with lowest capacity set the pace. This philosophy is commonly referred 
to as Theory of Constraints (TOC) and was originally developed by Eliyahu M. Goldratt for 
process management. The basis for TOC is that every chain is as strong as its weakest link 
and resources should be allocated to improve that constraint first57. Another way to ensure 
an even flow is to have storage between the different main steps in the logistics system. This 
evens out variations, but is not the optimal solution.  
 
The final point above is to shorten the throughput time. Throughput time can be defined as 
“the time it takes for material to move through the entire logistics system, from raw material 
to finished product at the customer”58. Shorter throughput time’s leads to a great deal of 
advantages as tied up capital and storage capacity needs are lowered. 

4.3.1 Planning and control 
If one considers the three basic logistics activities in the logistics tube, these are associated 
with various processes as depicted in figure 4.3-2 below. 

                                                 
54 Oskarsson, B. Aronsson, H. Ekdahl, B. Modern logistik, (2006) p. 48 
55 Oskarsson, B. Aronsson, H. Ekdahl, B. Modern logistik, (2006) p. 48 
56 Oskarsson, B. Aronsson, H. Ekdahl, B. Modern logistik, (2006) p. 48 
57 www.focusedperformance.com/toc01.html (2007-01-10) 
58 Oskarsson, B. Aronsson, H. Ekdahl, B. Modern logistik, (2006) p. 49 
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Figure 4.3-2: The logistics tube with inventory, order and delivery processes 59 
 
These processes are amongst others different inventories, internal and external order 
processes and delivery. The three mentioned processes are all related to the physical flow of 
material and thus carefully prepared planning and control is needed so as to not loose track 
of the material in the logistics system.  
 
Depending on if the company manufactures to stock (MTS) or to order (MTO) the materials 
flow can be said to be push or pull controlled. In a production system with push controlled 
materials flow, all suppliers produce mainly against production forecasts. The proceeding tier 
is not included in the planning process. The most commonly used method of materials 
planning in a push controlled system is Manufacturing Resource Planning (MRP II) which is a 
method based on historical data and received customer orders.60  
 
Pull control is the opposite of push and it is basically when the production order is initiated by 
the customer. This causes the manufacturer to send a production order to its first tier 
suppliers who sends production orders to their suppliers. The materials planning system 
most commonly used is call off systems where the customer lets the manufacturer know 
when material is needed.61 Figure 4.3-3 below shows a schematic view of push and pull 
controlled materials flow systems.  

                                                 
59 Oskarsson, B. Aronsson, H. Ekdahl, B. Modern logistik, (2006) p. 52 
60 Lumsden, K. Logistikens grunder, (1998) p.364 
61 Lumsden, K. Logistikens grunder, (1998) p.365 
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Figure 4.3-3: Push and pull controlled materials flow 
 

4.4 Physical distribution 
Distribution can in its widest sense be described as the physical movement of goods from 
supplier to customer. A definition of physical distribution can be found on the homepage of 
Pearson Education. Their definition is “the handling and movement of outbound goods from 
an organisation to its customers”62. 
 
A more elaborated definition is put forth by India Infoline, a financial service institute. The 
definition of physical distribution is according to them “the combination of order processing, 
packaging, materials handling, inventory control, warehousing and transportation activities 
associated with the movement of material, components and finished articles from production 
to consumer. In many cases, this movement is made through one or more levels of 
warehouses in varying modes of transport”63.  
 
Normally a distribution system can be quite complex and most of the literature speaks of 
distribution networks. There are often high demands for fast and frequent distribution from 
the manufacturer to the customer, but unfortunately these demands can not always be 
fulfilled due to economic and practical reasons64. Traditionally most distribution systems have 
been of a direct distribution type, meaning that each delivery has been from one point to 
another. Lately the development has been that more and more distribution systems are 
based on a hub-and-spoke concept, see figure 4.4-1. The hub-and-spoke concept draws 
advantages from consolidation of goods at the hub and delivers this to the node at the end of 
the spoke. 65 
 

                                                 
62 wps.pearsoned.co.uk/wps/media/objects/1452/1487687/glossary/glossary.html#P (2007-01-18)  
63 www.indiainfoline.com/bisc/matp.html (2007-01-18) 
64 Lumsden, K. Logistikens grunder, (1998) p.551 
65 Lumsden, K. Logistikens grunder, (1998) p.556 
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Figure 4.4-1: A conventional distribution system vs. a hub-and-spoke distribution system 
 
The distribution theory will be concluded by the following discussion. In the authors’ opinion, 
distribution is all transport related activities that the finished goods go through from loading at 
the production facility until it has reached its destination at the customer. Figure 4.4-2 depicts 
the viewpoint of the author. 
 
 

 
Figure 4.4-2: The authors view on distribution activities 
 
In the case of figure 4.4-2, two main actors are present in the system, the manufacturer and 
the customer. In order for the customer to receive its finished goods, the goods have to pass 
through the distribution system. The distribution system normally consists of a finished goods 
inventory at the manufacturer, a pre transport to the distribution stock, a main transport to the 
central warehouse and finally a local transport either directly to the customer or to a 
consignment stock where the customer can collect the goods when it is needed. There is 
also the possibility of direct distribution from the finished goods inventory to customer. Apart 
from the physical flow of goods there are also rigorous information flows and financial flows, 
in the figure above depicted as administrative flow. 
 
Each of the parts in the distribution system above is part of the actual distribution. In each of 
the storage points the goods will somehow be handled, adding more activities to the 
distribution. In the case of direct distribution, the goods vehicle will be filled, or at least nearly 
filled, with goods for the specific customer. In the case of the more complex distribution line 
the goods can be consolidated with other goods that might be destined for that particular 
customer or another customer in a nearby location. One should always seek to achieve 
highest possible utilisation in a distribution system.  
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4.5 Logistics costs 
When calculating logistics costs, one must consider all possible cost elements of logistics 
costs. It is common to speak about Total logistics costs or just Total costs (TC). It is not 
enough to just consider the cost elements at hand; one must seek to understand the relative 
position of the cost elements and the influence that they assert on each other. The reason for 
doing so is that every decision made, will influence all cost elements one way or another66. 
This view is also shared by Stig-Arne Mattson who says that “every change or measure that 
is undertaken in order to render more effective material flows in a supply chain will affect a 
number of cost elements”67. A decision to save on wrapping can for instance lead to higher 
costs in complaints and claims due to damage on the transported goods. One has to 
remember that a logistic change often leads to changes in different cost elements as they are 
all interlinked. 
 
Numerous points of views have been put forth in literature, on what cost elements that are to 
be considered, ranging from just transport costs to more complex models incorporating order 
specific costs and costs for returned goods. For instance, Stig-Arne Mattson defines logistics 
costs as “all costs related to storage, handling and transportation of material”68 whereas 
Oskarsson, Aronsson and Ekdahl puts forth a total logistics costs model that cluster different 
cost elements into categories. This model was originally developed by Lewis, Cullington and 
Steel in 195669. The total logistics cost model has five main categories as depicted in figure 
4.5-1 below and that will be presented further in the following chapters. 
 

 
Figure 4.5-1: Total logistics cost model 70 

4.5.1 Warehousing 
The cost element warehousing consists of all the costs that emanate from stored goods. 
These costs occur both in actual storage facilities and in production as work in progress 
(WIP). Warehousing costs are costs for tied up capital and risk related costs in the form of 
insurance, waste, obsolescence and scrapped material. Costs for tied up capital can be seen 
as an opportunity cost as the value of the material in storage can not be put to better use 
while it is in the warehouse.71  

                                                 
66 Oskarsson, B. Aronsson, H. Ekdahl, B. Modern logistik, (2006) p. 33 
67 Mattson, S. Logistik i försörjningskedjor, (Lund: Studentlitteratur, 2002) p. 143 (Translated by 
author) 
68 Mattson, S. Logistik i försörjningskedjor, (2002) p. 143 (Translated by author) 
69 Oskarsson, B. Aronsson, H. Ekdahl, B. Modern logistik, (2006) p. 34 
70 Oskarsson, B. Aronsson, H. Ekdahl, B. Modern logistik, (2006) p. 34 
71 Oskarsson, B. Aronsson, H. Ekdahl, B. Modern logistik, (2006) p. 35 
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4.5.2 Holding cost 
Holding costs are the costs associated with running a storage facility. They consist of rent for 
the facilities, costs of personnel, equipment and machinery, and transports within the 
warehouse and production facility. The costs are often divided into subcategories; goods 
receiving, control and storing (handling of incoming goods), actual holding costs and costs 
for packaging and dispatching (handling of outbound goods).72 

4.5.3 Transport costs 
The cost element transport costs consist of transport administration and the physical 
transport of goods, both inbound and outbound. Transport administration costs are costs 
exclusively bound to transport. The physical transport of goods can be either for incoming 
goods or outbound goods and consists of loading and unloading as well as the actual 
transport of goods. As transport is either inbound or outbound, this part of the cost element is 
divided into two subcategories, supply and distribution costs. Transport within a facility is 
however, excluded from transport costs as it is a part of the holding cost.73 
 
Figure 4.5-2 shows the cost element transport costs in its components and how it is derived 
from the total logistics costs model. 
 

 
Figure 4.5-2: Transport costs consist of the parts “transport administration” and “transport” 

4.5.4 Administration 
Administration costs are the costs of logistics administration. These costs can be order 
administration, invoicing, personnel costs, economic follow-ups and other administrative 
costs related to logistics activities within a company. It is often of interest to allocate the 
administrative costs to specific orders as an order often is subject to a number of 
administrative activities. However, one must be careful not to take particular administrative 
costs into consideration more than once, as this can distort the calculation process of total 
logistics cost.74 

4.5.5 Other charges 
The cost element other charges is the most complex to describe. It comprises numerous 
costs and charges that are related in some way to the total logistics costs but that can not be 

                                                 
72 Oskarsson, B. Aronsson, H. Ekdahl, B. Modern logistik, (2006) p. 35 
73 Oskarsson, B. Aronsson, H. Ekdahl, B. Modern logistik, (2006) p. 35 
74 Oskarsson, B. Aronsson, H. Ekdahl, B. Modern logistik, (2006) p. 36 
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described in any of the other cost elements. Oskarsson, Aronsson and Ekdahl mentions 
information costs, packaging costs, materials costs and other logistics related costs75.  
 
Information costs are costs that cover the information systems that support and drive the 
materials flow. Packaging costs are the costs for packaging materials which in some 
business areas can be quite extensive. Materials costs is not an actual logistics cost, but 
what it means in this aspect is that when procuring materials for production, one must 
balance a low purchasing cost against high logistics cost. The final sub-element is logistics 
related costs. This refers to costs that arise in other parts of the company due to choices 
made in the logistics department. For instance a short lead-time of customer specific 
products can lead to raised capacity costs in the end of the production line. All these costs 
that somehow affect the total logistics costs must be taken into consideration.76 

4.6 Logistic metrics and terms 
There are numerous metrics that can be used in order to describe both cost elements of 
logistics activities and logistical performance of a company. The concept of delivery service 
is for instance widely spread and it is one of the key performance indicators (KPI) of 
outbound logistical activities. Delivery service can be seen as a generic term for delivery 
throughput time, delivery flexibility, delivery reliability and delivery service level which will all 
be discussed in the following chapters. Other KPI’s that are common in logistics related work 
are work in progress and tied up capital which will also be described. 

4.6.1 Work in progress 
As soon as material has been taken out from raw materials inventory and started its journey 
through the production process, it becomes work in progress (WIP). Investopedia defines 
WIP as “Work that has not been completed but has already incurred a capital investment 
from the company”77. 
 
Work in progress is usually considered to be an asset and is recorded as such on the 
balance sheet. As stated above WIP indicates that any good that is not considered to be a 
final product. However, it must still be accounted for, as funds have been invested in it.78  

4.6.2 Tied up capital 
All material that is kept in stock or that is in WIP is tied up capital. The cost for this capital tie 
up is mainly depending on the capital charge, or the cost of obtaining funds for materials and 
components. Other contributing factors are storage space, materials handling equipment and 
personnel. Also obsolescence and insurance are factors that influence the capital tie up.79  
 

                                                 
75 Oskarsson, B. Aronsson, H. Ekdahl, B. Modern logistik, (2006) p. 36 
76 Oskarsson, B. Aronsson, H. Ekdahl, B. Modern logistik, (2006) p. 36 
77 www.investopedia.com/terms/w/workinprogress.asp (2007-01-25) 
78 www.investopedia.com/terms/w/workinprogress.asp (2007-01-25) 
79 Olhager, J. Produktionsekonomi, (2000) p.24 
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Figure 4.6-1: Capital tie up over time80 
 
How capital tie up varies over time is displayed in figure 4.6-1. This figure also shows that the 
highest capital tie up occurs in the finished goods inventory. 

4.6.3 Delivery throughput time 
Delivery throughput time is what is commonly referred to when talking about delivery service. 
Lumsden defines delivery throughput time as “time from order to delivery”81. In this definition, 
the time that is needed for stock-keeping, reloading and distribution, all contribute to the 
delivery throughput time. 

4.6.4 Delivery flexibility 
Delivery flexibility is a company’s ability to adjust the deliveries to the customers’ demands 
and needs. This can be related to packaging, delivery addresses and frequencies. Flexibility 
is often considered to be a factor of competitiveness.82  

4.6.5 Delivery reliability 
Customers need to be able to rely on a company to deliver what has been ordered at the 
right rime and place. Delivery reliability is a metric that gives an indication on how well a 
company matches these demands. This can be measured in various ways; a common way is 
to compare the number of actual deliveries in a time period with the number of promised 
deliveries during the same period.83 

4.6.6 Delivery service level 
Delivery service level is a company’s ability to deliver directly from stock. This metric can 
relatively easy be measured in actual numbers. Delivery service level is expressed as a 
percentage of probability of delivery from stock and is used only in a situation where delivery 
is from a finished goods inventory.84  

4.6.7 Delivery performance 
Delivery performance can, in a cost driven way, be defined as the quotient between actual 
and calculated freight costs. Delivery performance is a metric that shows how well the actual 
costs correspond with the budgeted costs. If the quota is greater than one, the actual freight 

                                                 
80 Olhager, J. Produktionsekonomi, (2000) p.25 
81 Lumsden, K. Logistikens grunder, (1998) p.227 
82 Lumsden, K. Logistikens grunder, (1998) p.229 
83 Lumsden, K. Logistikens grunder, (1998) p.228 
84 Lumsden, K. Logistikens grunder, (1998) p.229 
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costs exceed the calculated costs. If the quota is lower than one, the budget is greater than 
the actual costs.85  
 

 
Figure 4.6-2: Delivery performance 

4.6.8 Consignment stock 
There are times when customers can not or does not want to pay for goods immediately. In 
this situation, the manufacturer and the customer can agree upon using a consignment 
stock. This is basically a way for the manufacturer to deliver goods to a customer that they 
want to keep, without forcing the customer to pay upon delivery. The goods will physically be 
at the customer’s warehouse or at a terminal and at the customer’s disposal. However, the 
customer only has to pay for goods used in their process. This way, the goods will be the 
supplier’s property until it is used by the customer. 86 

4.6.9 Traceability 
One very important aspect in a distribution chain is the ability to backtrack goods when 
something has gone wrong. In the same sense it is also important to know where the goods 
are located at the moment due to an increase in thefts and hijackings during the last decade. 
In modern logistics literature this is often referred to as one process called track and trace 
and that consists of two parts; tracking and tracing. Tracking is concerned with following 
goods in transit whereas tracing can be subdivided into two parts; forward traceability and 
backwards traceability.  
 
In an article from 2002 by Kees-Jan van Dorp an overview of different authors’ views on track 
and trace can be found. One of the authors mentioned is van Twillert who in 1999 defined 
track and trace as: “Tracking and tracing may be subdivided into a tracking part and a 
forward and backward traceability part. The tracking part consists of the determination of the 
ongoing location of items during their way through the supply chain. The forward traceability 
part refers to the determination of the location of items in the supply chain which were 
produced together using, for example, a contamination of the history of a certain item. 
Backward tracing is used to determine the source of the problem of a defective item.” 87 
 
This definition by van Twillert shows rather well why tracking and tracing is needed in today’s 
logistical world. With the hurried pace of today every actor in the supply chain wants and 
needs to know exactly where their goods is located and when it might arrive. In the same 
sense traceability is needed if something goes wrong. By backwards tracing with what cargo 
carrier a shipment has travelled, one might be able to locate the source of damage in the 
case of damaged goods.  

4.7 Economic metrics and terms 
The main goal of any commercial company is to make money and to have a sustainable 
position on its market. To help a manufacturing company, or any company for that matter, to 

                                                 
85 Mikaelsson, T. Framtagning av logistiska nyckeltal inom området transportköp på Eka Chemicals, 
(Norrköping: ITN, 2004) p.44 (Translated by author) 
86 Mattson, S. Logistikens termer och begrepp, (Stockholm: PLAN Föreningen för produktionslogistik, 
2004) p.89 
87 van Dorp, K-J. (2002) Tracking and tracing: a structure for development and contemporary 
practices, Logistics Information Management, vol. 15/ no. 1 (2002) p. 24 – 33  
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reach these goals there are a number of economic metrics that has to be taken into account. 
The following chapters will briefly present a few of these metrics.  

4.7.1 Value 
For any company to be able to compete, their product or service must correspond to a 
demand found on the market. The product will be valued from the demand of the customer. If 
the customer finds little or no value in the product, the product should not be supplied to that 
market. Value is often defined as the price a customer is willing to pay for the product. Porter 
defined value in 1985 as “the amount buyers are willing to pay for what a firm provides them. 
Creating value for buyers that exceeds the cost of doing so is the goal of any generic 
strategy. Value, instead of cost, must be used in analysing competitive position.”88 
 
Customers generally seek products that fulfil the requirements of high quality, good ability to 
deliver, high flexibility and a low price. The following conceptual formula can be used to 
describe customer value:89 
 

 
Figure 4.7-1: Customer value 
 
We see that customer value is defined by four metrics, quality, ability to deliver, flexibility and 
price. Price is a straight forward enough metric and ability to deliver was defined in chapter 
4.6.5 as delivery reliability. Flexibility can be said to be the company’s ability to change their 
products in accordance with the markets demand. The toughest of these four is quality. 
Bergman and Klefsjö offer this definition of quality: “Quality of goods is its ability to satisfy 
and preferably exceed the customers need and expectation”90. This can be quite hard to 
quantify, rending value as a rather difficult metric to work with. One way of doing it is to use 
market researches and thus letting customers grade the quality, and in the long run value, of 
the goods in question. 

4.7.2 Profitability 
Olhager defines profitability as “the relation between profit (revenue – cost = operating 
results) and capital (often capital employed)”. This can be extended with turnover to be 
interpreted as profit margin multiplied with capital turnover.91  
 

 
Figure 4.7-2: Profitability 
 
This view on profitability is supported by many economists. One of them, Andersson, says 
this about profitability “if profit is put in relation to some other metric used by the company, for 
instance capital employed, the company’s profitability is obtained. Profitability can be seen as 
a measure of effectiveness”92. 

                                                 
88 Olhager, J. Produktionsekonomi, (Lund: Studentlitteratur, 2000) p. 17 (Translated by author) 
89 Olhager, J. Produktionsekonomi, (2000) p. 18 
90 Bergman, B. Klefsjö, B. Kvalitet i alla led, (Lund: Studentlitteratur, 2002) p.20 (Translated by author) 
91 Olhager, J. Produktionsekonomi, (2000) p. 40 
92 Andersson, G. Kalkyler som beslutsunderlag, (Lund: Studentlitteratur, 2001) p.49 (Translated by 
author) 
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4.7.3 Du Pont 
A good tool when calculating a company’s profitability is the Du Pont-schedule. It was 
originally developed by the Du Pont Corporation in the 1920s and it shows how profitability is 
derived from different economic measures. Figure 4.7-5 shows a Du Pont-schedule. 93 
 

 
Figure 4.7-3: A basic Du Pont-schedule 
 
The upper part of the Du Pont-schedule is gathered from the company’s operating statement 
and the lower part from the company’s balance sheet. These statements combined give 
grounds for calculating the company’s profitability. The Du Pont-schedule gives a simple and 
clear view of the connection between profitability, cost structure and tied up capital.94  

4.7.4 Account coding 
When an invoice is received, the transaction has to be authorised and accounted for. 
Account coding is the identification of an invoice to a specific account to which this 
transaction is to be charged. The general idea is that each transaction has to be associated 
with the correct account.95 

4.7.5 Proforma invoice 
A proforma invoice is a document that states a commitment between the supplier and buyer 
stating that the supplier will reserve goods for the buyer. When the buyer receives the 
proforma invoice and agrees to the terms stated in it, the goods are sent off and the proforma 
is replaced with a real invoice. A proforma is more a specification of future costs than an 
obligation of transferring money from the buyer to the seller.96 
 

                                                 
93 Olhager, J. Produktionsekonomi, (2000) p.41 
94 Olhager, J. Produktionsekonomi, (2000) p.41 
95 Aniander, M. et al. Industriell ekonomi, (Lund: Studentlitteratur, 1998) p.200 (Translated by author) 
96 en.wikipedia.org/wiki/Pro_forma#Accounting (2007-03-14)  
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5 Empirical data 
The fifth chapter describes the process of data collection and structuring 
the collected data. This data is later used in describing the present 
situation and when carrying out the analysis. 
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5.1 Choice of data period 
This thesis started in November 2006 and the logical data period would have been October 
31st 2005 until November 1st 2006. However, as the assigner of this thesis work is eager for 
this research to be as current as possible, the data period has been set to be the financial 
year 2006 meaning that data collected was revised after the release of Billeruds Annual 
report of 2006. 

5.2 Data collection 
As mentioned in chapter 3.3.3 data has been collected in various ways. Statistical data of 
freight costs and other economic aspects has been collected from the economic departments 
of the two mills in this study as well as from Billeruds statistical database, Billeruds annual 
report and through interviews and questionnaires sent to the market support managers. 
Information about Billerud on Demand (BonD) was gathered from the systems 
documentation and interviews with Roland Olsson.  
 
Procedures have been studied by interviews and questionnaires handed out to responsible 
managers and delivery coordinators. The basis of these interviews and the questionnaires 
can be found in appendixes 4 to 6 along with the answers given. Appendix 4 shows the 
questionnaire sent to the market support managers, listing the different expense items of 
interest for the survey.  
 
Billeruds distribution system has been investigated through interviews with the logistics 
managers at the mills. The same is true for both the old IT systems and the forthcoming 
system BonD. 

5.3 Structuring the collected data for analysis 
As is the case with most surveys, the data in this survey was in need of some structuring in 
order to be presented in a uniform way. One common structuring has been made for all 
different data types, the collection material and the data collected has been translated from 
Swedish to English in order to be presented in this report. 

5.3.1 Background data 
In order to give a satisfactory description of how Billeruds markets are distributed, data was 
collected from Billeruds statistical database and economic reports then modified to fit this 
purpose. The data has been presented as graphs and tables in order to give both the author 
and the reader a good overview of Billeruds market situation. With this data as starting point, 
a present situation analysis has been carried out, see chapters 2 and 6.  

5.3.2 Logistics costs 
The overall logistics costs for the two mills in this study were collected with the aid of the 
questionnaire in appendix 3. The purpose for this collection was to see whether the 
distribution related parts of the logistics costs differed largely between Gruvön and 
Skärblacka. However, the way in which statistical data is presented differs between the two 
mills in respect to aggregation level and structure so unfortunately, some cost aspects that 
were given by Skärblacka could not be given by Gruvön and vice versa, rending this data in 
some aspect incomparable.  
 
As some data was missing from the two mills, the holding cost for Gruvön had to be 
approximated. This was done based on the holding costs of Skärblacka and the average 
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stored volumes of Skärblacka and Gruvön. The formula used can be seen in figure 6.2-1 in 
chapter 6.2.  
 
The data collected from the market support managers with respect to transport costs differ 
from the freight cost data collected from the economic departments. The data collected from 
the market support managers is still presented as it gives an insight to the factors of which 
logistics costs are built up. 
  
The results that were gathered were however put together into a table which show both the 
known logistics costs for each mill, as well as the known overall logistics costs for these mills 
combined. Some costs were calculated from the given data and added to the table. This 
table can be found in full form in appendix 4 and as a summary in chapter 6.2.   

5.3.3 Distribution systems 
Data regarding the distribution systems of Billerud was gathered through informal interviews 
with the logistics managers of the respective mills. Data was also given in a table form 
regarding customer base and means of distribution to customers. This data was used as a 
means to form a description of Billeruds distribution system and its complexity. The result 
can be seen in chapter 6.2. 

5.3.4 Freight costs 
The freight cost data was collected from the economy departments at the Skärblacka and 
Gruvön mills. Again, these costs were presented in different ways for the different mills. For 
Gruvön all the data was in an aggregated form where the costs related to different machines 
were bundled together. At the Skärblacka mill, all costs are related to the machine which the 
goods was produced on. In order to standardise this presentation, the author had little choice 
but to aggregate data received from Skärblacka in the same way as Gruvöns in order to 
make any comparisons. The data is presented in table form in appendix 5 and in a graphical 
form in chapter 6.4. 

5.3.5 Freight cost calculation 
The current working processes were as mentioned above, investigated through interviews 
with responsible personnel as well as by observing their work. The basis of these interviews 
can be found in appendix 6. The answers given were then translated and standardised as 
much as possible and the result of this data collection forms the basis of the description of 
freight cost calculations and account coding in chapter 6.5 as well as the discussion on 
freight charge calculation in chapter 7.1. 
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6 Present situation 
The author gives a description of the present situation regarding 
Billeruds logistics systems, distribution systems, freight costs and IT 
systems in the sixth chapter. The present situation is based on the data 
collected from Billerud by the means described in the previous chapter 
on empirical data. 
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6.1 Logistics at Billerud 
Within Billerud logistics management is mainly carried out at the individual mills. Each mill is 
responsible for ensuring safe and reliable distribution and at some point development of 
supporting systems and new logistics procedures for that mill in particular.  
 
Each of the mills in the Billerud family has their own logistics department. The logistics 
department is a part of Market support whose organisational structures are as depicted in 
figure 6.1-1 for the two mills in question.97 This picture also shows the logistics departments 
highlighted in red as to show their organisational belonging.  
 

 
Figure 6.1-1: The Market Support organisations are similar for Gruvön and Skärblacka 
 
A comparison between the logistics departments work at the two mills and the definitions in 
chapter 4.2 can be made. The authors conclusion of the definitions was “Logistics 
Management is thus the activities that involve all materials management in that company, 
from delivery of raw materials and warehousing, through semi-manufactured articles all the 
way to stock keeping and delivery” but as it seems, the logistics departments at the mills are 
mostly concerned with the distribution of finished goods, yet raw materials must also be 
transported to Billerud. The answer is quite simple, when purchasing and procurement 
places orders, the suppliers arrange the transports to the Billerud mills, this is thus not 
something that falls under the responsibility of the logistics department. 
 
Apart from the logistics departments at the mills, Billerud also has a centrally placed 
corporate logistics manager, whose responsibilities comprises the development of the 
company’s distribution network in order to lower costs as well as managing Billeruds 
transport council.  

6.2 Logistics costs 
As mentioned in chapter 5.3.2 the collection of logistics costs was not an easy task. The 
reality of logistics costs at the two Billerud mills cannot be fully discovered by the results 
gathered in this study as the logistics cost aspects at the mills differ in the way they are 
                                                 
97 www.billerud.com (2007-02-08) 
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accounted for. However, some results can be derived and a discussion is carried out in the 
following chapter. Firstly an explanation of the cost elements is given.  
 
The costs sought were based on the total logistics cost model explained in chapter 4.5. The 
cost elements were defined by the author in cooperation with Ivo Fronzaroli, Market Support 
Manager at Billerud Skärblacka AB, to include the cost elements shown in table 6.2-1. 
 
Warehousing costs as: 
 - Average value of goods (net sales value) per ton 
 - Average stored volume at mill, tonnes 
 - Average stored volume externally, tonnes 
 - Total value, stock (KSEK) 
 - Cost of capital (%) 
 - Capital cost (value * cost of capital) 
 - Obsolescence, storage loss and rejection at mill 
 - Insurance of goods 
 
Holding costs, internally at mill, as: 
 - Warehouse costs (maintenance etc.) 
 - Salaries 
 - Truck rental 
 - Railway engine costs 
 - Other (material for securing goods, etc.) 
 
Transport costs (external) as: 
 - Pre transport 
 - Main transport 
 - Final transport (from warehouse to customer) 
 - Warehouse rent 
 - Handling costs in warehouse(s) 
 
Administrative costs as: 
 - Delivery coordination (fixed cost at MS + IT-system) 
 
Other costs as: 
 - Packaging (SEK/ton) 
 - Damaged or rejected goods, ex mill (SEK/ton) 
 
Table 6.2-1: The author’s definition of logistics cost elements related to Billerud 
 
Unfortunately not all logistics costs are accounted for in this way at all the mills. This led to 
some problems in retrieving the data needed but table 6.2-2 below summarises the data that 
was collected from Gruvön and Skärblacka. The full table can be found in appendix 4. As 
some data was missing the annual logistics costs could not be correctly accounted for by the 
author but an approximation of holding cost for Billerud Gruvön was made that at least allows 
for some speculation.  
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Logistics costs Gruvön Skärblacka 

  Total Total 
Invoiced sales, KSEK: 3 172 000 2 067 664 
Invoiced quantity, tonnes: 645 000 400 500 
Produced quantity, tonnes: 641 000 402 500 
Average value of goods (net sales value) SEK per ton: 4 917 4 905 
     
Logistics costs per cent of invoiced sales: 14% 15% 
Annual logistics costs, KSEK: 456 148 316 831 
      
     
Total warehousing costs per ton, KSEK: 0,015 0,061 
 - Warehousing costs as percentage of invoiced sales: 0,3% 1,2% 
 - Warehousing costs as percentage of total logistics costs: 2,1% 7,7% 
     
     
Holding costs in total, KSEK: 37 326 19 996 
 - Holding costs as percentage of invoiced sales: 1,2% 1,0% 
 - Holding costs as percentage of total logistics costs: 8,2% 6,3% 
     
Total transport costs, KSEK: 368 200 236 591 
 - Transport cost, KSEK per ton: 0,571 0,591 
 - Transport costs as percentage of invoiced sales: 11,6% 11,4% 
 - Transport costs as percentage of total logistics costs: 80,7% 74,7% 
     
Total administrative costs, KSEK: 5 400 4 320 
 - Administrative costs as percentage of invoiced sales: 0,17% 0,21% 
 - Administrative costs as percentage of total logistics costs: 1,18% 1,36% 
     
Other costs in total, KSEK/ton: 0,055 0,079 
 - Other costs as percentage of invoiced sales: 1,1% 1,5% 
 - Other costs as percentage of total logistics costs: 7,8% 10,0% 
      
Table 6.2-2: Summary of logistics costs at Gruvön and Skärblacka, 2006 
 
Since the author had to make an assumption on the holding costs of Gruvön, all percentages 
mentioned in this chapter are to be taken for what they are; an approximation. It does not 
seem unreasonable however that the holding cost calculated for Gruvön is roughly correct, 
rending the rest of the percentages roughly correct as well.  
 
The cost element warehousing is as mentioned in chapter 4.5.1 a cost that each ton stored 
goods generate during its time in storage or as work in progress. It is a combined cost of risk 
and capital tie up.  
 
Gruvön does not account for holding cost in the same way as Skärblacka. In a meeting with 
Market Support at Gruvöns mill98, a decision was made not to incorporate this cost in the cost 
summary from Gruvön, as they themselves could not give this information. As mentioned 
earlier in the report, an approximation was made for sake of discussion. The holding cost for 

                                                 
98 Meeting at Market Support, Billerud Gruvön AB (2007-02-15) 
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Gruvön is based on the holding costs of Skärblacka and the average stored volumes of 
Skärblacka and Gruvön and it was calculated according to the formula in figure 6.2-1 below.  
 

 
Figure 6.2-1: The author’s calculation of holding cost at Gruvön 
 
This is hardly a correct assumption. But when compared to the holding cost of Skärblacka, 
we can see that it does not differ largely as a percentage of total logistics costs or as a 
percentage of total invoiced sales. This suggests that even though it is wrong, it can be 
considered a valid assumption. 
 
Transport costs are according to the author the most interesting cost element for this thesis 
and the reason for this part of the survey. Again, Gruvön and Skärblacka account for these 
costs in different aggregation levels. At Gruvön transport costs are divided into costs for pre 
transport, main transport, final transport, warehouse rent and costs for handling in 
warehouses. At Skärblacka these cost elements are aggregated to be represented by one 
single transport cost. Per ton the transport cost for goods from Gruvön amounts to 571 SEK 
whereas the corresponding cost for Skärblacka is 591 SEK per ton. In total Gruvön had 
transport costs amounting to 368.2 million SEK (80.7% of total logistics costs) and 
Skärblackas transport costs were 236.6 million SEK (74.7% of total logistics costs) in 2006. 
The transport costs are clearly the largest contributors to Billeruds overall logistics costs.  
 
The administrative logistics costs gathered at Billerud are costs for delivery coordination and 
annual costs of IT systems. The data is based on the fixed costs at Market Support in 
Skärblacka and then divided by the number of delivery coordinators at the Skärblacka mill in 
order to get a “per person cost”. This cost has then been multiplied by the number of delivery 
coordinators at Gruvön to derive their administrative logistics cost. At Gruvön this cost is 5.4 
million SEK annually and at Skärblacka the annual cost is 4.3 million SEK. 
 
Other logistics related costs consist of packaging material and damaged or rejected goods ex 
mill. In 2006 this cost was 55 SEK per ton for Gruvön and 79 SEK per ton for Skärblacka. 
The difference between the two mills lies in the fact that more goods are packaged in special 
ways at Skärblacka then at Gruvön. 

6.3 Distribution systems 
Billeruds distribution systems can be said to be fairly complex. From each of the mills 
finished goods leave by either lorry, railway or sometimes even by ship and normally the 
goods go to at least one storage point before it is delivered to customer. The complexity of 
the distribution systems is really found in the delivery conditions stated in the contracts 
between Billerud and the customers. Billerud offers its customers various distribution 
opportunities, from direct distribution through distribution via terminals to distribution through 
consignment stocks. There is also the choice for the customer to arrange the distribution 
from some breakpoint in the distribution system. All the different distribution varieties lead to 
different invoicing procedures which causes the complexity of the system.99 
 
Billerud is proactively trying to lower the environmental impact of their transports by 
predominantly distribute finished goods by railway. As much as 75% of all finished goods 
leave the Billerud mills by railway. A step in this direction was taken when Billerud together 

                                                 
99 Roland Olsson, Logistics Manager, Billerud Skärblacka AB 



 Present situation  
 

43 

with four other forest companies founded ScandFibre Logistics, a railway hauler who handles 
goods from these companies exclusively.100  
 
ScandFibre Logistics has a system called Rail 99 that is a block train system, allowing SFL to 
have both south- and northbound traffic. SFL operates railway lines that connect all the 
Swedish mills with the European continent through the major railway hubs in Sweden and 
Germany. At these hubs, wagons from SFL’s block trains join the rail freight networks of 
Green Cargo (Sweden) and DB Cargo (Germany). From Maschen in Germany the trains 
reach a large part of Europe, ensuring cost effective and environmentally sustainable 
deliveries for Billerud.101 
 
With SFL’s system, Billerud commits to shipping certain quantities throughout the year. If 
Billerud fails to reach these levels they pay a penalty to SFL. If Billerud on the other hand 
uses SFL to a further extent than was stipulated for the year, Billerud receives a bonus in the 
end of the year.102 
 
Billerud is also a part of Stora Enso’s distribution network NETSS, North European Transport 
Supply System. The NETSS network is built around Stora Enso’s specially developed 
containers, SECU, that are higher, wider and longer than a regular 40’’ container and can 
carry up to 80 tonnes. These containers are transported from paper mills around Sweden to 
the port of Gothenburg where they are loaded onto RoRo-vessels for further transport to 
Zeebrügge in Belgium. From Zeebrügge the goods are transported out to various parts of 
Europe by lorry or train or loaded into regular containers for further transport to ports around 
the world.103 
 
Billerud also uses various road haulers for their distribution throughout Europe as well as 
shipping companies for the distribution to Asia, Africa, and the Americas as well as to parts 
of Europe like the British Isles. The shipping companies are contracted on a quantity based 
principle, where Billerud sends a tender (offer) to shipping companies, specifying the annual 
quantities that are to be shipped to different locations.  
 
When it comes to road haulage, it is often up to the delivery coordinator to decide which 
company to use, but there are exceptions. In the cases where deliveries are made after a call 
off, Billerud normally has a long-term contract with different haulers, depending on the 
geographic market. This is the case for the Nordic markets and certain customers in other 
countries as well.  
 
All transports from the mill that are booked by Billerud are booked by a delivery coordinator 
who is responsible for certain geographical markets and its customers. When a transport is 
to be booked, the delivery conditions declare what kind of transport mode is to be used and if 
the transport is destined for a terminal or warehouse, or if the shipment is to be delivered 
directly to the customers manufacturing site. The booking is fairly straightforward, the 
delivery coordinator contacts the hauler that is to be used and reserve capacity for the 
goods. He or she then books the quantity in the booking system and confirms this with the 
hauler. If a transport is destined for a terminal or warehouse a new booking has to be made 
in order to send the goods further on its way. Depending on the contract with the terminal 
company, or even the mode of shipment, various people can be in charge of this. Normally 
the personnel at Billeruds sales offices are in charge of making sure that the goods leaves 

                                                 
100 www.scandfibre.se (2007-02-27) 
101 www.scandfibre.se (2007-02-27) 
102 E-mail conversation with Roland Olsson, Logistics Manager, Billerud Skärblacka AB 
103 E-mail conversation with Roland Olsson, Logistics Manager, Billerud Skärblacka AB 
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the warehouse in time as to be delivered to customer when it is supposed to. However, 
sometimes the terminal or warehouse company is in charge of the goods from that point in 
time when it is delivered to them. This includes booking transport for the next step in the 
distribution chain. 

6.3.1 Gruvön 
The distribution from Gruvön is carried out through railway haulage, road haulage, through 
NETSS and by vessel and there is even a port located at Gruvön. During 2006 Billerud 
Gruvön produced and delivered 645 000 tonnes of paper and pulp. Figure 6.3-1 and table 
6.3-1 show how the modes of main transport were distributed during the year. 104 
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Figure 6.3-1: The main transports from Gruvön during 2006 
 
Mode of Main transport Quantity (tonnes)
RAILWAY 212850
VESSEL 193500
NETSS 141900
LORRY 96750
    
TOTAL 645000
    

Table 6.3-1: Quantity delivered from Gruvön by mode of main transport 
 
The goods transports from Gruvön are handled by five delivery coordinators, three transport 
administrators and one transport economist. The coordinators are in charge of all the 
bookings as noted earlier in the chapter. Each of the five delivery coordinators have different 
areas of responsibility, based on mode of transport and geographical region and in some 
cases also based on product segment. The transport administrators are in charge of 
producing the right documents for the transports as well as handling foreign warehouses. 
The transport economist is in charge of account coding freight invoices, monitoring freight 
costs and updating the calculated freight charges for customers. Invoicing from Gruvön is 
handled by another part of Market Support, the order administration group which is a part of 
the sales support department.105  

                                                 
104 Meeting at Market Support, Billerud Gruvön AB (2007-02-15) 
105 Meeting at Market Support, Billerud Gruvön AB (2007-02-15) 
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6.3.2 Skärblacka 
From Skärblacka the goods leave by either railway or lorry. However, Skärblacka also uses 
vessels and the NETSS’ system. Skärblacka is not directly connected to NETSS but the 
goods are consolidated with NETSS in Gothenburg for further transport to Zeebrügge. During 
2006, 400 500 tonnes left Skärblacka and the main transports where distributed in 
accordance with figure 6.3-2 and table 6.3-2.  
 

Main transport, Skärblacka 2006

0%

10%

20%

30%

40%

50%

RAILWAY VESSEL LORRY NETSS

Mode of transport

Pe
r c

en
t

Percentage of transports

 
Figure 6.3-2: The main transports from Skärblacka during 2006 
 
Mode of Main 
transport 

Quantity 
(tonnes) 

RAILWAY 185598
VESSEL 107450
LORRY 87915
NETSS 19537
    
TOTAL 400500
    

Table 6.3-2: Quantity delivered from Skärblacka by mode of main transport 
 
As is the case in Gruvön, the seven delivery coordinators of Skärblacka make sure that the 
finished goods leave the mill. The delivery coordinators have their own geographical 
responsibility areas, but they are also divided into two groups, “Continental Europe” and 
“Outside of Continental Europe”. One of the delivery coordinators is also responsible for the 
railway coordination from mill.  

6.4 Freight costs 
This thesis work has its roots in freight costs and the difference between calculated and 
actual freight costs at the mills Gruvön and Skärblacka. When goods are invoiced, a 
calculated freight cost is reserved in the books. When the invoice from a transport service 
provider is received by Billerud, the thought is that the reserved funds should add up to the 
actual freight costs for that particular transport. However, studies at Billerud have shown that 
these costs do not add up. But is that the complete truth? Chapter 6.3 is dedicated to the 
most current observations of these differences at Gruvöns and Skärblackas mills. The 
observations used in this study are for the years 2005 and 2006 and data was collected from 
the economy departments in January of 2007 as mentioned in chapter 5.3.4. For the full 
freight cost data sheets, see appendix 5. 
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6.4.1 Gruvön 
As mentioned in chapter 5.3.4 the data from Gruvön is aggregated to show the costs of all 
machines as a total cost. Regardless of the aggregation level, we can however see from 
table 6.4-1 that the differences in calculated and actual freight costs vary from month to 
month. In January for instance the calculated freight costs were 7.3 million SEK higher than 
the actual freight cost, whereas the difference was a mere 19 000 SEK the following month. 
Unfortunately these differences are not consistent in respect to if the calculated cost is higher 
or lower than the actual freight cost. In total over the year, the freight costs differed 3.7% or 
roughly 13.3 million SEK. 
 
Gruvön, Costs in KSEK       
2005 Actual Calculated Difference Difference in % Delivery performance 
Jan 24 920 -32 209 -7 289 -29,2 % 0,77 
Feb 26 762 -26 743 19 0,1 % 1,00 
March 32 157 -28 879 3 278 10,2 % 1,11 
April 29 460 -26 658 2 802 9,5 % 1,11 
May 25 433 -28 819 -3 386 -13,3 % 0,88 
June 35 148 -31 088 4 060 11,6 % 1,13 
July 31 859 -26 719 5 140 16,1 % 1,19 
Aug 28 164 -30 334 -2 170 -7,7 % 0,93 
Sep 30 748 -24 627 6 121 19,9 % 1,25 
Oct 28 615 -30 062 -1 447 -5,1 % 0,95 
Nov 32 694 -30 188 2 506 7,7 % 1,08 
Dec 31 743 -28 114 3 629 11,4 % 1,13 
        
Total 357 703 -344 440 13 263 3,7 % 1,04 
            

Table 6.4-1: Comparison of freight costs 2005, Gruvön 
 
During 2006 a massive revision of the information kept on the customer cards were 
undertaken at Gruvön. All the calculated costs were updated based on known freight charges 
and transport invoices. Over the entire year this seems to have done the trick. As can be 
seen in table 6.4-2 the costs still vary from month to month but overall there is hardly any 
variation. The difference between actual and calculated freight costs was only 0,014% or 
54 000 SEK for the financial year 2006. According to Peter Marklund who is the logistics 
manager at Gruvön, the update of customer cards was the only measure undertaken in order 
to come to terms with this problem.106  

                                                 
106 E-mail conversation with Peter Marklund, Logistics Manager, Billerud Gruvön AB 



 Present situation  
 

47 

 
Gruvön, Costs in KSEK       
2006 Actual Calculated Difference Difference in % Delivery performance 
Jan 32 755 -28 414 4 341 13,3 % 1,15 
Feb 33 906 -27 930 5 976 17,6 % 1,21 
March 24 661 -30 760 -6 099 -24,7 % 0,80 
April 30 690 -26 559 4 131 13,5 % 1,16 
May 32 470 -35 767 -3 297 -10,2 % 0,91 
June 36 113 -32 994 3 119 8,6 % 1,09 
July 26 443 -28 863 -2 420 -9,2 % 0,92 
Aug 34 468 -35 183 -715 -2,1% 0,98 
Sep 31 945 -31 955 -10 0,03 % 1,00 
Oct 34 230 -33 752 478 1,4 % 1,01 
Nov 28 643 -33 644 -5 001 -17,5 % 0,85 
Dec 29 790 -30 239 -449 -1,5 % 0,99 
        
Total 376 114 -376 060 54 0,014 % 1,00 
            

Table 6.4-2: Comparison of freight costs 2006, Gruvön 
 
Even though the overall difference was reduced as much as it was, there were still large 
variations throughout the year. The largest differences were noted during February (+17.6%), 
March (-24.7%) and November (-17.5%). During other months the differences were not quite 
as large, but notations of differences up to 13.5% were still found. These differences could 
be due to various factors such as fuel surcharges, fluctuations in currency conversion rates 
and unexpected changes in modes of transport for different deliveries. 
 
In figure 6.4-1 below, the differences in freight costs are visualised. It is quite noticeable that 
the differences vary a lot from each month to the next and one can also see that it varies a 
lot between the two time periods in the study. It should be noted that a negative difference 
means that budgeted freight costs are greater than in the real situation.  
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Figure 6.4-1: The differences in freight costs at Gruvön vary from month to month 
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6.4.2 Skärblacka 
In order to be able to perform a comparison between Gruvön and Skärblacka, the data 
collected from Skärblacka had to be aggregated in the same way as Gruvöns data. The 
disaggregated data can be found in appendix 5. Regardless of this fact, we can still see that 
the actual and calculated freight costs differ from month to month, in a similar fashion as for 
Gruvön. Table 6.4-3 shows Skärblackas data for 2005 and as can be seen, the annual 
difference was 7.3 million SEK or 3.2%. The largest difference was in December when the 
calculated freight costs were 19.8% higher than the actual costs. However, in the author’s 
opinion this must be more desirable than the opposite situation, where the actual costs are 
greater than the calculated ones. When all was said and done the result was that the actual 
freight costs for 2005 was 7.3 million SEK higher than anticipated. This corresponds to a 
3.2% difference between calculated and actual freight costs. 
 
Skärblacka, Costs in KSEK       
2005 Actual Calculated Difference Difference in % Delivery performance 
Jan 20 430 -19 960 470 2,3 % 1,02 
Feb 19 159 -18 081 1 078 5,6 % 1,06 
March 19 937 -18 738 1 199 6,0 % 1,06 
April 15 463 -15 836 -373 -2,4 % 0,98 
May 15 474 -14 349 1 125 7,3 % 1,08 
June 22 079 -19 158 2 921 13,2 % 1,15 
July 18 656 -17 454 1 202 6,4 % 1,07 
Aug 20 626 -18 186 2 440 11,8 % 1,13 
Sep 20 799 -19 719 1 080 5,2 % 1,05 
Oct 20 304 -19 873 431 2,1 % 1,02 
Nov 18 701 -19 417 -716 -3,8 % 0,96 
Dec 18 033 -21 610 -3 577 -19,8 % 0,83 
        
Total 229 661 -222 381 7 280 3,2 % 1,03 
            

Table 6.4-3: Comparison of freight costs 2005, Skärblacka 
 
No major corrective measures were made and thus the situation was in 2006 similar to that 
of 2005.107 The differences in calculated and actual freight costs were still on a bit of a 
rollercoaster ride. The differences were for most of the months not as large as they were in 
2005, but there were peaks in 2006 well worth mentioning. The greatest difference was in 
December when the difference was as large as 42.3%. Despite of these large monthly 
differences, the overall difference between calculated and actual freight costs only amounted 
to 2.1% or 4.7 million SEK below budget. 

                                                 
107 Roland Olsson, Logistics Manager, Billerud Skärblacka AB 
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Skärblacka, Costs in KSEK       
2006 Actual Calculated Difference Difference in % Delivery performance 
Jan 19 519 -20 194 -675 -3,5 % 0,97 
Feb 18 404 -18 323 81 0,4 % 1,00 
March 20 210 -20 354 -144 -0,7 % 0,99 
April 16 024 -15 950 74 0,5 % 1,00 
May 18 489 -19 063 -574 -3,1 % 0,97 
June 19 918 -19 385 533 2,7 % 1,03 
July 23 125 -18 917 4 208 18,2 % 1,22 
Aug 17 269 -18 763 -1 494 -8,7 % 0,92 
Sep 24 569 -22 932 1 637 6,7 % 1,07 
Oct 19 038 -21 241 -2 203 -11,6 % 0,90 
Nov 18 313 -18 698 -385 -2,1 % 0,98 
Dec 13 755 -19 577 -5 822 -42,3 % 0,70 
        
Total 228 633 -233 397 -4 764 -2,1 % 0,98 
            

Table 6.4-4: Comparison of freight costs 2006, Skärblacka 
 
A graphic representation of how the differences in freight costs varied over the years in 
question is found below in figure 6.4-2. In this representation it seems like the assignment of 
calculated freight costs is more accurate earlier on in the year.  
 

Comparison of freight cost differences, Skärblacka 2005 - 2006

-50%

-40%

-30%

-20%

-10%

0%

10%

20%

Ja
n

Fe
b

M
ar

ch

A
pr

il

M
ay

Ju
ne Ju
ly

A
ug

Se
p

O
ct

N
ov

D
ec

Month

D
iff

er
en

ce
 in

 %

Difference in freight costs 2005

Difference in freight costs 2006

 
Figure 6.4-2: The variation in freight costs at Skärblacka differs from month to month 

6.5 Freight cost calculations and account coding 
Chapter 6.5 focuses on the current working practices for freight cost calculations and 
account coding of freight invoices.  

6.5.1 Gruvön 
At Gruvön the calculated freight charges are relatively fixed over one year. In the customer 
card of each customer there is a freight charge registered which is based on the current 
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contracts with freight service providers and earlier freight invoices received. This cost is 
revised and corrected by the transport economist once or twice a year depending on how 
well the actual and calculated costs agree. The currencies in which invoices are made out 
are updated in the system once a month. 108 
 
As mentioned in chapter 6.3.1 the invoicing is carried out by the order administration staff at 
Gruvön. If a different mode of transport has been used temporarily rather than the one 
specified in the customer card, the calculated freight charge is not altered. The charge 
related to the original mode of transport is still used as odds are that transports will be 
conducted with the original mode of transport again. 109 
 
It is the job of the transport economist to account code freight invoices. This is as mentioned 
in chapter 4.7.6 done in order to identify an invoice to a specific account to which this 
transaction is to be charged. At Gruvön all freight invoices are coded to the same account, 
regardless of which machine the goods corresponding to the invoice was produced on. 110 

6.5.2 Skärblacka 
Unlike Gruvön, the delivery coordinators in Skärblacka are also responsible for producing 
transport documents and invoicing. They are also in charge of account coding the freight 
invoices received from service providers and to some extent they also update the calculated 
freight charges for customers.111 
 
The procedure of invoicing in Skärblacka is at times quite different from that of Gruvön. Most 
of the customers have freight charges registered in their customer cards but some do not. 
This is due to various reasons. Some customers are for instance only charged for the sea 
freight between Sweden and the nearest port to the customer. Sea freights are highly 
dependant on different surcharges such as bunker adjustment fees, currency adjustment 
fees and port fees. Another reason is that not all customers take full truck loads and the 
charges from haulers vary with the load factor. 112 
 
The responsibility of updating freight charges has been placed on the delivery coordinators 
as well. There is no specified time period when this should be done, and as a lot of the 
invoicing is done without pre-registered freight charges, this updating does not always occur. 
113 
 
The currencies used for invoicing are updated once a week in the system. As is the case with 
currencies, fuel prices vary and haulers have to update their fuel adjustment tariffs. Both 
currencies and fuel prices have to be taken into account when invoicing. Currencies are 
handled in the system but the fuel costs some times have to be accounted for manually.114 
 
Account coding at Skärblacka is also done by the delivery coordinators. Unlike Gruvön, all 
freight invoices at Skärblacka are coded to different accounts, depending on which machine 
the goods corresponding to the invoice was produced on.115 

                                                 
108 Meeting at Market Support, Billerud Gruvön AB (2007-02-15) 
109 Meeting at Market Support, Billerud Gruvön AB (2007-02-15) 
110 Meeting at Market Support, Billerud Gruvön AB (2007-02-15) 
111 Roland Olsson, Logistics Manager, Billerud Skärblacka AB 
112 Roland Olsson, Logistics Manager, Billerud Skärblacka AB 
113 Roland Olsson, Logistics Manager, Billerud Skärblacka AB 
114 Roland Olsson, Logistics Manager, Billerud Skärblacka AB 
115 Roland Olsson, Logistics Manager, Billerud Skärblacka AB 
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6.6 Traceability at Billerud today 
At present time, the traceability at Billerud is mainly concerned with the trace factor described 
in chapter 4.6.9 namely when something has gone astray. If a problem has occurred during a 
transport, leaving some goods damaged, Billerud is alerted to this when the goods have 
been received at the customers’ production site or at a warehouse along the way. 
Unfortunately this is the main part of the traceability that takes place at this moment in time, 
tracking is hardly implemented. Delivery coordinators are at times informed that a shipment 
is late, but this report is normally comprised of a telephone conversation between the 
delivery coordinator and the transport company. 116 
 
In chapter 7 the author will elaborate on traceability after the implementation of BonD and in 
chapter 8 the author gives a recommendation on a widened take on traceability that he would 
like Billerud to implement. 

6.7 IT systems 
At present time all the Billerud mills has different IT-systems and each mill has one system 
for roll handling and one for invoicing and transport booking. On top of this, Billerud also has 
a system called Billerud Order and Sales System (BOSS) which is used by the sales offices 
and sales support personnel at mill for handling orders. 
 
In this chapter the different mills invoicing and booking systems will be presented as well as 
BOSS and BonD. The roll handling systems will however not be included in this description. 

6.7.1 Gruvön 
The main system used at Gruvön is called “ProduktionOrderLager” (POL) and its support 
system is called “Gruvön Market System” (GMS). Unfortunately the author has not had 
access to either of these systems, but a short summary of the two systems follows below. 
 
POL is used as the delivery coordination system as well as invoicing system. It is similar to 
OLoF as described in chapter 6.6.2, and built on a mainframe environment. It was developed 
in the late 1970’s early 1980’s and was originally a standardised system for production 
planning, order handling and stock handling for the old Billerud concern. The functionality of 
the system today is more that of OLoF which is used at Billerud Skärblacka as the production 
part has been taken out of the system.117  
 
As a complement to POL, Gruvön also has, as mentioned above, a web interface called 
GMS that is connected to POL and uses its basic functions and databases. GMS can be 
compared to BOSS (chapter 6.6.3) and is used to manage Gruvöns orders.118   

6.7.2 Skärblacka 
The invoicing and booking system used at the mill in Skärblacka is called “Order, Lager och 
Fakturering” (OLoF). This system is used for both invoicing, distribution planning and 
acceptance of orders from the sales offices.  
 
The logical procedure is that the lead planner receives orders from the sales offices. After 
reviewing the orders with respect to profitability, quantities and widths, the lead planner then 
declines or accepts the order into the production system. A production planner then 
incorporates the order into the right run through the mill system Paperline. As soon as the 
                                                 
116 Knowledge obtained by the author while employed at Billerud Skärblacka A 
117 E-mail conversation with Peter Marklund, Logistics Manager at Billerud Gruvön AB 
118 E-mail conversation with Peter Marklund, Logistics Manager at Billerud Gruvön AB 
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order is planned for production, a delivery coordinator can start booking it for delivery as they 
now have access to a preliminary date for completion. The delivery planner books a transport 
either by lorry, train or vessel. 119 
 
The transport booking can be made in OLoF either as a new booking where the delivery 
coordinator enters all data in the “booking head” or as a copy of an old booking to the same 
customer or terminal. The advantage of making a copy is that there are normally only a few 
entries in the head that has to be changed from time to time, such as date of departure and 
date of arrival. The downside is that before orders can be entered into the booking, all 
previous orders have to be deleted. Figure 6.6-1 below shows the head and what data has to 
be entered in it.120 
 

 
Figure 6.7-1: The booking head in OLoF 
 
After the data has been entered into the head, the booking has been created and orders can 
be entered onto it. This is done using another page of the booking menu.  
 

                                                 
119 Knowledge obtained by the author throughout his employment at Billerud Skärblacka AB 
120 Knowledge obtained by the author throughout his employment at Billerud Skärblacka AB 
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Figure 6.7-2: Orders are entered into a booking on this page 
 
When a booking is made, the entire order is normally booked but it can be delivered as 
parted deliveries at different times. When the booking has been completed, the delivery 
coordinator prints it for him- or her self and the warehouse. If the mode of transport is either 
railway or vessel, the railway coordinator needs a copy of the booking as well as it is his job 
to combine the trains from Skärblacka to terminals, ports and railway hubs.121 
 
When a shipment has been loaded against a booking, an entry turns up on the invoicing 
page. The delivery coordinator then invoices the shipment, either as a real invoice or as a 
proforma invoice. 122 
 

                                                 
121 Knowledge obtained by the author throughout his employment at Billerud Skärblacka AB 
122 Knowledge obtained by the author throughout his employment at Billerud Skärblacka AB 
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Figure 6.7-3: Invoicing is made on this page 
 
After a delivery is chosen on the invoicing page, there is an option as to whether to change 
the freight charge or not. This is when a freight cost might be calculated. As described earlier 
on in chapter 6.5.2, some customers already have a fairly correct freight charge registered 
but for others a new freight charge has to be calculated every time.123 
 
When the invoice is done, a print option appears that allows the user to print the invoice for 
them selves as well as for the sales office that is in charge of the customer. The sales offices 
are able to see the invoice online and send it on to the customer as soon as it is registered in 
the system. 124 

6.7.3 BOSS 
Billerud Order and Sales System (BOSS) is the system that currently connects Billeruds 
sales offices with the production sites. It is designed to allow the personnel at sales offices to 
manage customer orders. Focus of BOSS is more on production than market.125 
 
BOSS has functionalities for products, order and logistics, finance and statistics as well as 
information on technical aspects and certificates, contact information and IT and database 
information. Each of these categories forms menus with various options. BOSS’ sitemap is 
displayed in figure 6.6-4 below. 
 

                                                 
123 Knowledge obtained by the author throughout his employment at Billerud Skärblacka AB 
124 Knowledge obtained by the author throughout his employment at Billerud Skärblacka AB 
125 Henrik Lokrantz, Lead planner, Billerud Skärblacka AB 
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Figure 6.7-4: BOSS' structure 
 
Under the Products menu the user can choose to read about the different product areas that 
Billerud offer (pulp, technical kraft, sack kraft or containerboard) or go directly in to the 
different segments such as different form of bags, flexible packaging, and medical wrapping 
etcetera. Users can also get data sheets of the product areas or find roll specifications and 
documentation on products and sales support.126 
 
Under the menu Order & Logistics the sales personnel can administrate order related 
activities. Orders can be viewed in different ways or placed for oncoming runs. Allocations 
are also handled in this menu so that goods can be pre-booked in the future. There is a call 
off function in this menu to inform warehouses, customers and mills that a call off has been 
made. In this menu, information on loading and deliveries can be found as well as quantities 
in warehouses. There is a tool for calculating the number of rolls for an order, based on the 
wanted quantity and weight- and dimension specifications on rolls.127 
 
Under Finance & Statistics all invoices and payments are visible. One can also see delivery 
statistics and payment terms as well as Billeruds credit policy and various production reports. 
There is also a tool in this menu that allows for profitability calculations. 128 
 
In the menu Technical Info & Certificates, Billeruds claim handling routine can be found 
alongside the trial order routine. There is also statistics of transport damage, lab reports, 
general trade rules and of course certificates to be found in this menu.129 
 

                                                 
126 Henrik Lokrantz, Lead planner, Billerud Skärblacka AB 
127 Henrik Lokrantz, Lead planner, Billerud Skärblacka AB 
128 Henrik Lokrantz, Lead planner, Billerud Skärblacka AB 
129 Henrik Lokrantz, Lead planner, Billerud Skärblacka AB 
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The final menu that will be covered in this report is the IT B-Base Information menu. This 
menu allows a salesperson to update Billeruds database (Billerud Base, B-Base) and 
customer information. It also gives the user access to Billeruds Business Objects which is a 
statistical database as well as GMS that was mentioned earlier. 130 

6.7.4 BonD 
BonD or Billerud on Demand is the new standardised IT system that Billerud is implementing 
throughout the organisation. BonD is meant to combine the functionality of BOSS, OLoF 
POL, and GMS as well as the systems currently in use at Karlsborg and Beetham and this 
will shift focus from today’s production orientation to a more customer oriented system. 
 
As a part of this reorganisation, some responsibilities will be shifted from mill to sales office. 
The thought is that all customer activities should be handled by the sales office in charge of 
the particular customer. This means that all invoicing that is related to the movement of 
goods from mill to customer will be undertaken by the sales office personnel and unlike at the 
present, all invoicing will occur when the last transport step is undertaken.131 
 
BonD is made up of a number of modules with various functions. The first version of BonD 
will have functions for handling customer information, orders, deliveries, warehouse 
management, call offs, invoicing, product information, allocations, databases, system codes 
and system objects. Each of these functions is reached from the first page as visualised in 
figure 6.6-5 below.132 
 

 
                                                 
130 Henrik Lokrantz, Lead planner, Billerud Skärblacka AB 
131 Roland Olsson, Logistics Manager, Billerud Skärblacka AB 
132 Knowledge obtained by the author while experimenting with BonD 
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Figure 6.7-5: The first page of BonD 
 
The test version of BonD that the author has had access to do not fully show all modules but 
short descriptions will be given of the most widely used modules. The delivery module will be 
described in more detail as this is the module most related to this thesis and the freight costs.  
 

 
Figure 6.7-6: The module "Customer" contains various menus 
 
The module “Customer” contains information on price lists, preferred machines, delivery 
addresses and customer status etcetera. 133 
 
Delivery address article is where delivery addresses are specified. Sometimes delivery 
addresses vary depending on what article or paper quality the order is for so multiple 
addresses can be entered. Multiple machines can produce the same kind of paper, so the 
customer can specify which machine they would prefer their paper to be produced on. This is 
entered into the “Preferred paper machine” menu and the sales personnel can thus book 
orders to correct machine.134 
 
The next module in line is the order module. This is the module that sales personnel will use 
to enter orders and check the status of orders or stocks. This module also allows for trial 
order follow up and sales forecasting as well as for handling late and unallocated orders.  
 

                                                 
133 Knowledge obtained by the author while experimenting with BonD 
134 Roland Olsson, Logistics Manager, Billerud Skärblacka AB 
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Figure 6.7-7: The order menu in which orders are booked and updated 
 
It is in the order module that communication between BonD and the mill systems first occurs. 
When an order is entered through the order entry menu it is sent to a support system that 
controls its status in respect to allocation, weight, length, diameter and core. If it is approved 
the order is sent on to the production system, if it is rejected it goes back to the order module 
and enters the unallocated orders menu where the lead planner takes care of it.135 
 

 
Figure 6.7-8: The delivery module 
 
The delivery module is the module that the delivery coordinators will be most familiar with. All 
delivery related activities are controlled in this module, from delivery planning to register of 
different costs. Unlike the case with booking in OLoF, booking in BonD is made per day and 
train departure. This means that an order can be divided into different parts and sent on 
different bookings if the quantity exceeds the capacity of the goods vehicle. It also allows for 
shipping parts of orders as soon as they are completed. 136 
 
The main page is delivery planning, and here the coordinators plan and book new deliveries. 
They are faced with a number of fields that need to be filled out, transport, cargo carrier, 
status/version, booking references, quantities and transport chain. This part of the delivery 
planning menu makes up the booking head. In BonD the mode of transport and cargo carrier 

                                                 
135 Roland Olsson, Logistics Manager, Billerud Skärblacka AB 
136 Roland Olsson, Logistics Manager, Billerud Skärblacka AB 
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type has to be specified. One should note that you can not mix different cargo carrier types. If 
a transport for instance requires two railway wagons, one with capacity 60 tonnes and one 
with capacity 50 tonnes, they can not be entered in on the same booking. The delivery 
coordinator must also make sure to enter how many cargo carriers the booking requires. If 
this is neglected the warehouse personnel will not be able to register what has been loaded 
into the carriers and this in turn means that invoicing can not be done. There are also two 
additional fields on the delivery planning page called route and booking row where the route 
from mill to customer is specified along with what goods are to be sent on this booking.137  
 

 
Figure 6.7-9: The main page of delivery planning 
 
Orders are booked by first searching for un-booked orders by different search criteria’s. 
When the delivery coordinator finds an un-booked order belonging to his or her area of 
responsibility it can easily be entered into the booking by selecting it and saving the changes. 
There are two delivery types in the Billerud system; to customer or to terminal, depending on 
the delivery type.138 
 
Load to next transport is used to move goods from one link in the transport chain to another. 
This is only used when an indication has not been sent through electronic data interchange 
(EDI). The operation of loading to next transport should be made when the loading is 
complete and not before that point in time.139 
 

                                                 
137 Knowledge obtained by the author while experimenting with BonD 
138 Knowledge obtained by the author while experimenting with BonD 
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 Present situation  
 

60 

The menu lead time communicates with the order menu. The lead time is entered for 
deliveries from mill through various terminals to the customer. When a sales person reports 
that a customer wants its goods on a certain date the system then calculates last day of 
production recursively, based on the lead time entered in the system. There is also a 
possibility to enter an extra lead time called “other lead time” to cover up for situations where 
a shipment is made every other week or on a specific day of the week. This is the case with 
a few of the maritime routes. With this extra lead time in place the risk of missed or late 
deliveries should be minimised. 140 
 
A warning is in order, if a transport agreement for the selected route and transport mode is 
missing, the booking can not be carried out. The transport agreement is entered into a base 
table and can be sought out through the menu transport costs. In the first version of BonD 
there is a slight problem with the way that extra charges in transport agreements are entered. 
If an extra charge, for instance fuel surcharge is changed at some point this change has to 
be entered into every single transport relation that the hauler in question operates for Billerud 
and some haulers operate numerous transport relations. 141 
 
Stock costs are another cost that is closely related to a correct transport booking. These 
costs are also entered into a base table in BonD in order to account for the costs that occur 
in warehouses. In most cases there is a period that is free of rent. This period normally varies 
from 15 to 45 days but it can amount to as much as 60 or even 90 days free of warehouse 
rent. After the free period rent has to be paid and depending on the warehouse agreement 
and time in stock these costs increase for every new time period. An example is the 
warehouse of Pohl & Co in Cologne, Germany. The first 15 days are rent free and after that 
the rent is 1.90 Euro per tonne and week.142 
 
The third cost that is related to the delivery coordination work is handling cost. This is the 
cost that at occurs at every terminal or warehouse when the goods are reloaded or shipped 
on to the next location in the transport chain. These costs of course vary with every 
warehouse and at times they also vary depending on transport modes in and out of the 
terminal. Unfortunately this means that all possible combinations of transport modes must be 
accounted for and not just that the goods arrive by train, lorry or vessel and depart by train, 
lorry or vessel. Each combination of different train wagons and lorry combinations has to be 
registered so that the system can find a match for all the various possibilities.143 
 
A booking can be made in advance to ensure that cargo carriers will be at mill when it is time 
for loading and departure. However, during this time alterations can be made to the order or 
order row that means that the booked cargo carriers’ capacity might be too large or too small. 
In the menu booked order row the status of booked orders can be found. If a change has 
been made it will turn up on this page and the delivery coordinator can control if it is possible 
to send the order with the cargo carrier configuration booked. 144 
 
In the booked order row menu one can also see if a booking is complete or incomplete. A 
booking can be incomplete if the delivery has more than one step and someone at a sales 
office is responsible for one of these steps, for instance deliveries where the main mode of 
transport is vessel and the railway coordinator books the railway part of the delivery. The 
status of a booking can also be controlled in this module. There are four possible statuses; 
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142 Knowledge obtained by the author while experimenting with BonD 
143 Knowledge obtained by the author while experimenting with BonD 
144 Roland Olsson, Logistics Manager, Billerud Skärblacka AB 
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open, closed, completed and cancelled. A booking is open until the first package has been 
registered during the loading operation and the status then changes to closed. During the 
time that the booking is open alterations can be made to the order and the booking. As soon 
as the status changes to closed there is no turning back. When the last package is loaded 
and registered to the last cargo carrier the status is changed to complete and the shipment is 
on its way. The last status option is cancelled and this occurs when a booking is cancelled.145 
 

 
Figure 6.7-10: Warehouse management 
 
The warehouse management module lets the delivery coordinators and sales personnel see 
what lies in the warehouses. It also allows the delivery coordinators to accept goods into a 
warehouse. If a transaction has not been reported through EDI but by fax or e-mail the 
delivery coordinator has to enter the goods in to the warehouse manually. The warehouse 
module also allows for auditing of stock levels and correction of the same if something faulty 
is found. A problem with the warehouse module at this moment is that there is no visible time 
stamp to show when goods has been delivered to the warehouse. There must be a hidden 
time stamp as warehouse rent is charged depending on time spent in the warehouse but in 
this version there is no way of monitoring this.146 
 

 
                                                 
145 Knowledge obtained by the author while experimenting with BonD 
146 Roland Olsson, Logistics Manager, Billerud Skärblacka AB 
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Figure 6.7-11: Call offs can be controlled in this module 
 
The call off menu is used by the sales office personnel to indicate that goods are to be 
transported from a terminal or warehouse to a customer or a customers consignment stock. 
When a call off is made, the personnel at the warehouse is notified of what quantities is to be 
prepared for transport and that a dispatch is awaited. 147 
 

 
Figure 6.7-12: Sales office personnel will be in charge of invoicing 
 
When BonD is fully implemented the responsibility of invoicing will be transferred to the sales 
offices. The delivery coordinators will however still be responsible for the task of account 
coding freight invoices. 148 
 
A delivery is invoiced in the invoicing module by searching for the corresponding delivery 
note. Each delivery note can hold more than one order or order row. When the delivery note 
is found, all the sales personnel have to do is to press complete and the invoice is sent.149 
 

 
Figure 6.7-13: Information on Billeruds products 
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The product information module gives the sales personnel information on what diameters, 
cores, widths and weights Billeruds different products can be produced in. This information 
can help the sales personnel to calculate possible production combinations for orders.150 
 

 
Figure 6.7-14: The allocation rules menu 
 
Allocation rules show the regulations for allocating orders for different customers. Information 
can be found on core, diameter, grammages and width as well as information on which 
machines produce the various kinds of paper. Prices can also be controlled in this module. 
151 
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7 Discussion 
In the seventh chapter, a discussion around freight cost levels and 
working practices in BonD takes place. This is based on the frame of 
reference and the present situation described in chapters 4 and 6. 
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7.1 Current freight cost levels and affecting factors 
This chapter will discuss the freight cost levels and the differences in calculated and actual 
freight costs. A discussion on affecting factors will also be given. 

7.1.1 Freight cost levels 
It has long been the suspicion of the author that the re-occurring calculations described in 
chapter 6.5.2 can be one of the reasons why the differences between calculated and actual 
freight costs are as large as they are at Skärblacka. But if the author’s suspicion was entirely 
correct, there should hardly be any difference in the freight costs at the Gruvön mill as they 
do not re-calculate the freight charges as often as the delivery coordinators at Skärblacka do. 
The fact of the matter is however that both mills have differences in calculated and actual 
freight costs. At the end of 2005 the overall difference in calculated and actual freight costs 
was 7.3 million SEK above budget and in 2006 the difference was 4.8 million SEK below 
budget for Skärblacka. The corresponding figures for Gruvön were 13.3 million SEK above 
budget in 2005 and only 54 000 SEK above budget in 2006.  
 
When analysing these figures, one must bear in mind that Gruvön is a larger mill than 
Skärblacka with greater overall freight costs. If we firstly look at the differences in 2005 it 
would seem that Gruvöns difference was greater than Skärblackas and this is true in 
monetary terms. If we instead convert the differences into percentage of actual freight costs, 
we have the following; Gruvöns difference in 2005 was 3.7% above budget whereas 
Skärblackas difference was 3.2% above budget. So, yes; Gruvöns difference was greater in 
2005 than Skärblackas but only by 0.5 percentage points. During 2005 both mills kept on 
going with “old” freight charges with just the occasional update of surcharges, but no larger 
revision was carried out at either mill. 
 
In 2006 the winds had changed. Due to staff reorganisation at Gruvön, one of the employees 
took it upon her self to update all the customer cards with correct freight charges based on 
historic data and updated service provider contracts before she left for another post. This 
seems to have done the trick as the difference in freight costs for Gruvön was reduced to 
54 000 SEK above budget, or in a more descriptive manner 0.014% in total for 2006. 
Skärblacka did not have a corresponding update of customer cards, but still after the 
financial year the difference had been lowered to 4.8 million SEK below budget or 2.1%.  
 
It is important to remember that the figures above are the total differences over the entire 
financial years. If we take a look at the freight cost levels per month there is a different story. 
In figure 7.1-1 the data for Gruvön over the financial years 2005 and 2006 are presented. We 
can see that the actual freight costs do indeed differ from budget every month, and that the 
difference itself is far from constant. The same is true for the mill in Skärblacka as can be 
gathered by the data representation in figure 7.1-2. Skärblackas data does however indicate 
that the freight charges were more correctly established in the first half year, both in 2005 
and 2006. It can also be gathered that in 2006 the actual costs at Skärblacka were often 
close to or lower than anticipated.  
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Percentual difference in calculate and actual freight costs, Gruvön
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Figure 7.1-1: The monthly difference between calculated and actual freight costs, Gruvön 
 

Percentual difference in freight costs, Skärblacka
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Figure 7.1-2: The monthly difference in freight costs, Skärblacka 

7.1.2 Factors affecting freight costs at Billerud 
So how do the differences between calculated and actual freight costs occur? It was implied 
earlier in this chapter that the author believes that the re-occurring freight charge calculations 
can be one of the possible sources for Skärblacka. It was also mentioned that Gruvön has 
another way of working with freight charges but there are still variations in their cost 
differences. The author is nonetheless not prepared to disregard his original suspicion. There 
must however be other factors that affect the cost levels. A few of these factors were 
mentioned in chapter 6.4.1 and a discussion on these factors will follow below. The factors 
discussed are; fuel surcharges, currency rates and changes in transport modes.  
 
The procedure of fuel surcharges is as follows; as the oil prices vary, haulers and shipping 
companies calculate new fuel surcharges and send new tenders to Billerud stipulating the 
new charges. These charges then have to be accounted for in the calculation of freight 
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charges when using the haulers or shipping companies that sent their upgraded surcharges. 
At this point in time this is done manually every time a charge is allocated to a shipment by 
lorry or vessel. 
 
Fuels surcharges are as mentioned changed as the price of crude oil vary over time. OPEC 
(Organization of Petroleum Exporting Countries) offer statistics on their homepage of the 
daily basket price of crude oil. The basket price is comprised by the average price per barrel 
of eleven different crude oil qualities and is the price used when dealing in oil. The graph in 
figure 7.1-3 is based on data collected from OPEC’s homepage and show the price 
variations over the two years concerned in this study. 
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Figure 7.1-3: Development of average crude oil price 2005 – 2006 152 
 
From the graph above it is visible that the price of crude oil, and in the long run fuel, has 
increased over the time period of interest. Of course this is a factor that affects the overall 
freight costs of Billerud.  
 
Another factor that affects the freight costs in a more indirect way is the fluctuations on the 
financial markets. The author is of course primarily referring to currency rates. If one studies 
the three major currencies used by Billerud, the euro (€), the British pound (£) and the 
American dollar ($), one can deduct that the monthly change of the conversion rate is not 
that big for either of the currencies. As can be seen in figures 7.1-4 – 7.1-6 below, there are 
fluctuations from month to month, but per currency unit the change is relatively low. If one 
alongside the currency conversion rates considers the large amounts of money that Billerud 
handles, one can deduct that these small variations can lead to large differences in the long 
run. From the graphs below we find that much can happen in a month’s time in the world of 
currencies, and with the large amounts of money concerned Billeruds freight costs surely 
must be affected. 
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Euro rates 2005 - 2006
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Figure 7.1-4: The conversion rate of the Swedish crown (SEK) to Euro (€)for the years 2005 – 2006 
153 
 

GBP rates 2005 - 2006
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Figure 7.1-5: Conversion rates of the SEK to the British pound (£) for the years 2005 – 2006 154 
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USD rates 2005 - 2006
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Figure 7.1-6: The conversion rates for SEK to American dollars ($) during 2005 – 2006 155 
 
So how can the currency conversion rates affect the final freight cost variations? To answer 
this question, one must first understand how different currency rates are used in the daily 
work at Billerud. When a delivery is made a freight charge is allocated to it in accordance 
with what is described in chapter 6.5. At times the freight charge from haulers is given in 
another currency than Swedish crowns whereas the freight charge allocated by Billerud is 
given in SEK. The system then converts it to the currency used for that particular customer, 
and in some cases this means that the freight charge is converted back and forth from the 
same currency. The currency conversion is done by the system at the time of invoice with the 
currency conversion factor of the time. In most cases the invoice from the freight company is 
not received by Billerud until a month after the time of invoice and sometimes it is received 
even later than that.  
 
When the freight company’s invoice is received it is account coded in order to associate it 
with the right account. It is not until this point in time that the cost is transferred to the 
economy department, and this can as mentioned above be more than a month after the 
original transaction. This is when problems can occur; how does one know which currency 
conversion rate is used when paying invoices? The economy department uses the currency 
rates from the day of invoice but at times, depending on markets, the invoice is made with a 
slightly modified conversion rate in order to account for long periods in terminal. An 
explanation is in order; at certain terminals the goods sent are marked as delivered to 
customer immediately when an invoice is made, whereas in reality the goods can be stored 
in the terminal for several months. In order to compensate for the higher costs associated 
with this extra terminal time a slightly higher currency conversion rate is used.  
 
The final factor mentioned in the beginning of this chapter was changes in transport modes. 
With this the author implies that at times a transport has to be made with another mode of 
transport than was originally intended. This might seem to be an unimportant factor; surely 
this is taken into account when invoicing? The truth of the matter is however different from 
the theory. Yes, logically the freight charge should be altered when a change is made in 
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mode of transport. But at Gruvön no re-calculation is done when the mode of transport is 
changed. The original charge is still applied and this leads to a poor agreement between 
calculated and actual freight costs for that particular shipment. These changes in transport 
mode are not that common but it stills gives a factor of uncertainty. At the Skärblacka mill a 
new freight charge is calculated if the mode of transport changes. However one must 
consider a human error factor. Most of the customers have average freight charges entered 
into their customer cards but if the mode of transport is changed, there might be a risk that 
one forgets to calculate a new charge or just simply uses the wrong tariff when calculating 
the new charge. This is not a common or deliberate fault, but there is always a risk that an 
accidental fault will occur.  
 
To conclude this chapter; there are several factors that can affect the freight cost levels at 
Billerud. Depending on what aggregation level is considered, the differences in calculated 
and actual freight costs give different results. On a yearly basis the differences are relatively 
low, but if one considers the monthly differences the story is another. In chapter 8.1 the 
author will reveal his full conclusions and present his recommendations for the continued 
work with freight charges at Billerud.  

7.2 Working practices in the BonD era 
During 2007 the plan is that BonD will be implemented on all four mills, with start at 
Karlsborg during spring followed by Gruvön, Skärblacka and Beetham later on in the year. 
BonD is meant to shift focus from production to customer and thus become a more market 
oriented system. With the implementation of BonD a new approach and new working 
practices need to be developed and mediated to the users of the new system. Based on the 
working practices used when working with OLoF and POL respectively and the functionality 
of BonD described in chapter 6.6.4, the author now offers a discussion on a few of these 
matters. Naturally there are more than the four factors and working practices mentioned 
below that will be affected, but due to time constraints the author has chosen to focus on 
these four; freight charges, account coding, booking problematic and traceability. 

7.2.1 Freight charges 
The responsibility of maintaining accurate freight charges will continuously be that of the 
logistics departments at the different mills. At this point in time it is unclear to the author of 
this thesis who will hold that responsibility. Ultimately it is the logistics manager who has the 
responsibility but it is unclear if he or she will delegate the task of updating freight charges to 
the economists or the delivery coordinators. The following discussion will reveal why this is 
an important fact. 
 
As mentioned in chapters 6.6.1 and 6.6.2, there are two ways in which freight charges are 
entered into the invoicing systems. It is either entered onto each customer card as an 
average or most commonly used charge or directly onto the invoice at the time that invoicing 
occurs. This procedure will differ in the new BonD system where a booking can not be 
undertaken and executed unless freight costs are entered for each of the transport links. If 
we again look at figure 4.4-2 depicting the authors view on distribution activities it will give a 
better understanding of this problem.  
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Figure 7.2-1: Distribution activities revisited 
 
Figure 7.2-1 shows the financial flow unlike figure 4.4-2. It is this financial flow that has to be 
entered in to the system for each customer. This means that for each of the distribution 
steps, for instance transport from the finished goods inventory to the distribution stock, costs 
for all possible delivery methods and handling alternatives have to be entered. These costs 
include fuels surcharges as discussed above, terminal handling costs and at times other fees 
due to taxes and service levels. Sometimes these costs can differ even within a terminal; for 
instance the handling cost can be one for a certain railway wagon and another for another 
type of wagon. The cost can also differ from receiving goods and shipping, that is to say that 
the price of unloading a lorry can be different from the price of loading the same lorry at the 
same terminal building but at a different cargo bay. All these eventualities have to be 
accounted for, for each of the different methods of distribution so as to be able to allocate a 
charge that is as accurate as possible. Apart from this all storage costs in form of warehouse 
rents also have to be entered into the system to give the overall distribution cost as accurate 
a value as possible.  
 
The main problem with managing all these different charges and costs in BonD is that 
someone has to do all this work manually for each terminal and transport relation. 
Furthermore, when a tariff has been updated all distribution relations have to be updated as 
well. Again, this is something that has to be done manually and what is worse, the new 
prices have to be entered in as new transport relations. As mentioned in the beginning of this 
chapter the responsibility of these updates ought to be clearly defined. More importantly; the 
author believes that the system should be simplified in order to ease the workload of those 
responsible for the update operations; otherwise this will take up much more time than is 
necessary. More on this will follow in chapter 8.2 where the author will clearly state his 
conclusions and recommendations for the continued work and development of BonD.  

7.2.2 Account coding 
Account coding will still be separate from BonD, but the author feels that a review and 
unification of the account coding procedures at Billerud could be beneficial for further studies 
and comparisons. At present time account coding is done in different ways at the different 
mills. At Gruvön the freight costs are account coded to the same account regardless if the 
delivered goods are paper rolls, fluting rolls or pulp packages. At Skärblacka the freight costs 
are account coded depending on which machine the paper, fluting or pulp was produced on.  
 
Different ways of account coding freight costs is a system that works as long as one does not 
wish to compare the freight costs of different mills. The author did however discover the 
difficulties with this during the research phase. The accuracy with account coding for each 
paper machine might not match the convenience of account coding all the costs to the same 
account, but at the same time this accuracy is sometimes needed. By keeping a close watch 
on which paper machine differs most from the calculated costs, proactive measures can be 
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used earlier to come to terms with the problems. It might be as simple as the freight charges 
allocated to customers of a certain paper type is slightly off. To every coin there is a 
downside; at Gruvön the same machine can produce various different head types of paper. 
For instance a machine can produce both containerboards as well as sack and kraft paper. 
This is not the case at the mill in Skärblacka where containerboard is separated from the 
other production lines. The multipurpose use of machines in Gruvön poses a problem if one 
is to use the argument that customers of certain paper qualities might have faulty freight 
charges allocated to their customer cards. In this case it will not be enough to switch to 
account coding per machine. There is however an alternative that the author believes in and 
this will be presented in chapter 8.2.  

7.2.3 Booking in BonD 
In chapter 6 we learned how booking is made at Billerud and also how booking is going to be 
undertaken in the new IT system BonD. The procedures differ slightly when comparing the 
old way of booking with the forthcoming. In the old system the most commonly used process 
of booking was that of “from mill to terminal/customer by transport mode”. In BonD the 
procedure is to create a transport booking for the entire transport chain; that is to say a 
booking from mill to customer. In some cases a terminal is considered to be the customer as 
some customers take care of the final step of delivery them selves. So far this might seem to 
be exactly the same procedure as in present time, but here is the twist. In BonD a part-
booking has to be made for each of the links in the transport chain before the actual delivery 
process is undertaken. If a delivery was made to a terminal in the old system, the sales office 
in charge normally created the booking for the final distribution step. This was done in 
cooperation with the terminal handling company and in accordance with the customers’ 
wishes. In BonD the responsibility of booking is shifted towards the delivery coordinators 
taking care of the entire transport chain, with possible exceptions when the customer has a 
consignment stock. The changes in responsibility are depicted in figure 7.2-2 below where 
the horizontal arrows indicate responsibility. 
 

 
Figure 7.2-2: Responsibility of booking has shifted slightly with the new IT system BonD 
 
The differences mentioned above should not pose a problem, the author trusts that this 
information has been mediated to the delivery coordinators during their education in BonD. 
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What is of greater importance is that once a booking has been released to Billeruds 
warehouses and the status has been set to “closed” it will be locked for editing. As soon as 
the first package of a delivery booking has been loaded in to the first cargo carrier the status 
of the booking changes to “closed”. In reality this means that hardly any alterations what so 
ever can be undertaken after the loading has started and if there are goods that should have 
been on the same booking, it can not be entered onto it afterwards. There is however a 
safety precaution that allows the loader to unlock a booking if necessary, but this has to be 
done in consultation with the responsible delivery coordinator. The consultation is necessary 
as to make sure that the delivery coordinator does not remove any order rows that has 
actually been loaded. 

7.2.4 Traceability with BonD implemented 
What also is important is what now goes on to the booking. Earlier a booking was made up of 
a number of orders that were to be sent somewhere in the world. After BonD is implemented 
a booking will consist of quantities. The day when order numbers and roll numbers were of 
utmost importance is gone. Roll numbers will not disappear entirely from Billeruds system but 
in BonD, it will unlike the current systems no longer be possible to see roll numbers of goods 
stored at mill. There is a risk that this leads to implications in traceability and this chapter will 
discuss risks that the author considers to be of importance.  
 
Due to the reduced visibility of what is in store at the mills, a small warning is in hand. The 
fact that roll numbers are of less importance in BonD also means that it will be harder to keep 
track of individual rolls in the future. One might think that this is of less importance as long as 
the right quantities are delivered. But what if the booked quantity does not fit into the cargo 
carrier? It is true that the new roll handling system, that is also being implemented, is fitted 
with a warning system which forces the terminal workers to verify that they want to close a 
loading before the booked quantity is loaded in its entirety.  
 
Another, bigger problem that comes from this new view on package numbers is that of 
damaged goods due to transport. It occurs ever so often that goods receive damage during 
transport. This can be the result of substandard cargo carriers, bad weather, recklessness in 
handling or numerous other factors. In chapter 6.2 damaged and rejected goods was 
mentioned as a factor of the overall logistics costs. Even though it is not the greatest 
expense per year, it still contributes to higher than necessary logistics costs. In the past it 
has been relatively easy to account for with what transport a certain damaged roll was 
shipped. In BonD where the roll numbers are of less importance and quantities matter more, 
the traceability in the hunt for reducing damaged goods will be somewhat distorted. 
Undoubtedly there will be ways to come around this problem with the help of the roll handling 
systems in order to find out what cargo carrier caused the damage, or to clear the cargo 
carrier from suspicion, and thus go forth in the search of the cause.  
 
A third issue in traceability that the author fears will occur is also related to the reduced 
importance of roll numbers. At times goods are kept in a warehouse for a longer period and 
the next delivery is initiated by a call off function. In the old systems the responsible delivery 
coordinator sometimes had to move the specified rolls from the terminal to the next step in 
the chain manually in the IT system. This will be more difficult to manage in BonD as the 
coordinator can not be entirely sure where different rolls are located. Some rolls are at the 
mills warehouse and can thus not be seen in BonD, others are at other terminals and are 
visible, and some are already at the customers. As long as all rolls are where they should be, 
both physically and virtually, this should not pose a problem as call off deliveries will most 
likely also be based on quantities. However, problems in knowing which rolls are where in 
the distribution chain will probably occur more often.  
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8 Conclusions and recommendations 
In the eighth chapter, the reader will find conclusions made by the author 
and recommendations for the continued work. The chapter is structured 
to first reveal the conclusions and the recommendations for the 
continued development. In the end of the chapter the recommendations 
are summed up. 
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8.1 Freight costs 
The first part of chapter 8 reveals the conclusions concerned with the freight costs that occur 
and more importantly the differences between the calculated and actual freight costs at 
Billerud. After this the factors affecting freight costs will be scrutinised. The structure of this 
chapter is the same as the chapter before.  

8.1.1 Freight cost levels 
With a first glance at the differences in freight cost levels and the proactive measures taken 
to lower them, it seems as Gruvön has done a great job, and they have. They lowered the 
annual overall difference from 3.7% above budget in 2005 to 0.014% above budget in 2006. 
This remarkable upswing in cost allocation accuracy was due to one person’s effort to update 
the registered freight charges for all customers buying paper and pulp from Gruvön.  
 
In an overall point of view a difference of 0.014% from budget, be it above or below, is a very 
good improvement. However there are still question marks if one ventures deeper in and has 
a look at the monthly differences. Table 8.1-1 shows the monthly differences in freight costs 
at Gruvön. From this table it seems that the differences have a random element to them. 
More importantly we see that despite the good annual result, most monthly differences are at 
quite a high level.  
 
Gruvön Difference 2005 Difference 2006 
Jan -29,2% 13,3%
Feb 0,1% 17,6%
March 10,2% -24,7%
April 9,5% 13,5%
May -13,3% -10,2%
June 11,6% 8,6%
July 16,1% -9,2%
Aug -7,7% -2,1%
Sep 19,9% -0,03%
Oct -5,1% 1,4%
Nov 7,7% -17,5%
Dec 11,4% -1,5%
Total: 3,7% 0,014%

Table 8.1-1: The monthly differences in freight costs at Gruvön 
 
The responsible people at Gruvön really should decide upon what is most important; a good 
annual level of difference or improved monthly accuracy? The most beneficial would of 
course be to have both but spontaneously the author believes that the final result matters 
more than the means of reaching it. Hence the monthly freight charges might not have to be 
as accurate as long as the overall result is good.  
 
Due to the fact that Gruvön account codes all freight expenses to the same account, 
regardless of paper quality and producing paper machine, it is hard to investigate which 
quality or machine causes the greatest difference. As Gruvön does not separate the 
responsibility one might argue that all paper machines or qualities are as much to blame as 
the next one, but this might not be the full truth. In the author’s opinion the demand for 
different qualities from different customers appear to be cyclical and thus one might suspect 
that different qualities might cause different accuracies in freight costs.  
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So what does the author recommend for Gruvöns continued work with freight costs? Firstly it 
is a good idea to keep working with the freight charges in the same way as was done in 
2006. Regular reviews and revisions are of importance if the mill wishes to keep the freight 
cost differences as low as they were in the end of last year. Secondly an investigation should 
be undertaken in order to find out more precisely why the monthly differences sometimes 
reaches the levels that they do. More precise recommendations on account coding will follow 
in chapter 8.2.2 as the author will offer a suggestion of a unified and reviewed way of 
account coding for the entire Billerud company.  
 
The situation at Skärblacka is slightly different from that of Gruvön. Skärblacka also has 
differences in freight costs and they too managed to lower their annual differences from 2005 
to 2006. This change in freight cost differences is however, unlike Gruvön, completely 
random. There were no active measures taken to reduce the differences in Skärblacka.  
 
Skärblacka Difference 2005 Difference 2006 
Jan 2,3% -3,5%
Feb 5,6% 0,4%
March 6,0% -0,7%
April -2,4% 0,5%
May 7,3% -3,1%
June 13,2% 2,7%
July 6,4% 18,2%
Aug 11,8% -8,7%
Sep 5,2% 6,7%
Oct 2,1% -11,6%
Nov -3,8% -2,1%
Dec -19,8% -42,3%
Total: 3,2% -2,1%

Table 8.1-2: The monthly differences in freight costs at Skärblacka 
 
Table 8.1-2 above show the monthly differences in freight costs that occurred at Skärblacka 
in 2005 and 2006. In comparison with Gruvöns monthly differences for 2006 one notices that 
the difference levels at Skärblacka are generally lower with the exception of December. Why 
the actual difference was 42.3% lower in December is hard to say. The pattern was however 
the same in 2005; the actual freight cost level of December was a lot lower than calculated 
this year too. During an e-mail conversation with Roland Olsson of Skärblacka mill, part of 
the reason for the extreme differences in December was revealed. Every December the 
bonus from SFL mentioned in chapter 6.3 is paid to Billerud in the cases when the railway 
traffic has been over the expected levels. In the same way Billerud pays a penalty fee to SFL 
in December those years that the railway traffic has not been in accordance with stipulated 
contracts. This latter situation would lead to a more negative difference (but in the way that 
the author has displayed the differences it would be a positive number).  
 
However, the bonus received from SFL can not amount to the full 42.3% difference below 
budget; there must be other factors as well. These factors were discussed in chapter 7.1.2 
and the conclusions and recommendations made will be presented in this chapter and the 
following chapter 8.1.2 below.  
 
Skärblacka account codes their freight costs to match the account of the paper machine that 
the finished product was produced on. This gives Skärblacka a better visibility of which 
machines has the highest deviation from calculated freight costs than Gruvön gets as they 
account code everything to the same account. If we take a look at each machines annual 
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difference at Skärblacka, we soon find that even though there was an improvement in the 
overall difference from 2005 to 2006, a few of the machines actually suffered a deterioration 
in the accuracy of their freight cost levels. As can be seen in table 8.1-3, three out of five 
paper machines at Skärblacka came of worse in 2006.  
 
Difference in percentage: 2005 2006 
TM1 -0,3% -13,3%
PM4 3,3% 2,2%
PM7 2,8% 13,3%
PM8 -1,9% -3,7%
PM9 4,9% -4,8%
Total 3,2% -2,1%

Table 8.1-3: Annual freight cost differences in per cent per machine, Skärblacka 
 
If one then considers the freight cost differences monthly an even grimmer picture is 
revealed. It is visible from table 8.1-4 below that during the two years discussed in this study, 
all machines at some point suffered great differences. The purpose of showing this table is 
not to go into every monthly difference and explain them, but to show that with a higher level 
of detail it is easier to track down the source of bad freight charge accuracy. 
 
Difference expressed as percentage     
2005 TM1 PM4 PM7 PM8 PM9 Total
Jan -20,0% 21,6% -5,4% -1,0% -3,0% 2,3%
Feb 10,8% 11,8% 5,4% -18,6% 6,8% 5,6%
March 8,9% 17,5% 14,1% -8,2% 1,0% 6,0%
April 6,1% -11,3% -18,4% -3,9% 3,4% -2,4%
May 32,6% 25,7% 0,3% -2,1% -1,4% 7,3%
June -13,8% 22,4% -1,6% -1,5% 20,8% 13,2%
July 5,4% -18,9% -2,4% 14,4% 15,0% 6,4%
Aug 5,4% -18,9% -2,4% 14,4% 15,0% 6,4%
Sep -0,5% -11,8% 1,0% 18,4% 9,2% 5,2%
Oct -29,3% -2,1% 15,3% 17,7% -2,6% 2,1%
Nov -0,5% -7,3% 17,8% -27,4% -3,4% -3,8%
Dec 15,0% -29,2% -9,9% -50,2% -17,6% -19,8%
Total -0,3% 3,3% 2,8% -1,9% 4,9% 3,2%
         
2006 TM1 PM4 PM7 PM8 PM9 Total
Jan -25,7% 18,7% -13,2% -22,3% -2,6% -3,5%
Feb -3,3% 0,9% 12,5% -9,2% -0,3% 0,4%
March -14,5% 11,4% 15,0% -18,0% -2,6% -0,7%
April -14,0% -1,8% 12,7% -0,5% 0,0% 0,5%
May 10,2% -15,5% 19,0% 6,8% -12,1% -3,1%
June -28,0% -5,9% 16,8% 4,6% 6,3% 2,7%
July 9,3% 15,8% 39,6% 41,6% 9,7% 18,2%
Aug -41,2% 11,0% 12,8% 12,2% -20,4% -8,7%
Sep 7,2% 11,1% 26,1% -7,8% 3,7% 6,7%
Oct -54,4% -16,9% -4,8% -11,6% -5,8% -11,6%
Nov -7,2% -3,4% 4,2% 8,0% -4,4% -2,1%
Dec -43,4% -17,8% 4,9% -87,6% -50,7% -42,3%
Total -13,3% 2,2% 13,3% -3,7% -4,8% -2,1%

Table 8.1-4: Monthly freight cost differences in per cent per machine, Skärblacka 
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So what besides the bonus from SFL can be the causes to these differences for Skärblacka? 
As mentioned earlier on in chapter 7.1.2 the author believes that one of the reasons that the 
calculated and actual freight costs do not add up is due to the recalculation of freight 
charges. Not that a calculation in its self would cause a difference, but one must consider the 
human error factor when these recalculations occur. This not an attempt from the author to 
put the blame on the delivery coordinators, as is the case in many various situations; 
accidents happen. Often when a recalculation needs to be done, it is under a rather stressful 
situation. Two common causes for recalculating freight charges is when the mode of 
transport is changed in order to rush a delivery, or that the type of railway wagon normally 
used can not be provided by the railway company. Both these situations can cause a certain 
amount of stress and misunderstanding which in turn leads to an increased risk for mistakes.  
 
The author will now try to conclude this part of the chapter and give recommendations to 
Billerud Skärblacka for their continued work with the problems at hand. When comparing the 
work done at Skärblacka with the work done at Gruvön, one thing is striking; Skärblacka has 
not had a larger revision of registered freight charges for over two years and this is what the 
author would like to recommend that Skärblacka does first of all. As mentioned earlier on in 
the thesis, BonD will be implemented during the year and this ought to be the perfect time to 
review and revise the freight charges for all customers as to start fresh with more correct 
freight charges. By revising the freight charges, the author does not only imply that the 
newest contracts should be entered into the BonD system, but a real revision based on 
historical data should be undertaken. There is quite a lot of data concerning the costs and 
charges stored at the mill. Even though the author realises that this is tedious work, it has 
been proved by Gruvön that it makes a difference in the long haul. The author would also like 
to recommend that this work is enforced by continuous revisions at least once a year, but 
hopefully more often than that. In accordance with the theory of constraints (TOC, see 
chapter 4.3) there is little point in pressing on with changes related to the freight charge 
differences until this revision work has been performed and evaluated. When this is done one 
can continue to investigate more causes of these differences that the author unfortunately 
believes will not disappear fully with just this revision. 
 
As mentioned in the recommendations for Gruvön earlier on in this chapter, a 
recommendation for account coding will presented later on. This is done in order to try to 
unify the account coding of freight costs for Billerud.  

8.1.2 Factors affecting freight costs at Billerud 
It is the author’s belief that the factors mentioned in chapter 7.1.2 above are all of great 
importance for Billeruds variations in freight costs throughout the year. In the objectives 
section in the beginning of this thesis, the author stated that consideration should be taken to 
the following parameters: 

• Fill rate 
• Bunker adjustment fee 
• Currency adjustment fee 
• Terminal handling costs 
• Warehouse rents 
• Opportunity costs 
• Other fees and charges such as war fage, service fees and forwarder charges 

 
With the new BonD system all these charges should be able to be considered rather easily, 
at least with a few changes to the system. A short encounter with these factors and their 
importance will be given.  
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The fill rate of cargo carriers does affect the price of the delivery. If one considers a situation 
where a shipment of 15 tonnes needs to be sent as quickly as possible to the customer’s 
production site in Europe, the logical decision might be to send it by lorry. The lorries 
normally employed by the haulers used by Billerud can carry 25 tonnes weight, if the cargos 
dimensions allow it. This means that there is a shortage of 10 tonnes in order to fill the lorry 
completely and another tariff is used than if the lorry was full. This tariff is with very few 
exceptions more expensive than the one for a full cargo carrier. One can of course try to find 
other goods that also need to be delivered to the near vicinity of the “first” shipment and 
deliver it as joint loading. The author’s recommendation when it comes to fill rate is to always 
try to send full cargo loads. If this should prove to not be possible, then one must at least try 
to fill the cargo carrier as much as possible.  
 
The following four points of the list are all concerning charges, fees and costs directly related 
to the freight costs. They were all discussed in chapter 7; some of them were named 
differently. For instance bunker adjustment fee can for the sake of argue be said to be the 
equivalent of the fuels surcharges and currency adjustment fee is in this thesis the same as 
currency conversion rates. Both the fuels surcharges and currency adjustment fees are 
rather difficult to exercise control over. At the two mills in this study, updated tariffs are 
received from the haulers once a month when the fuels surcharges are updated. This does 
indeed affect the final freight costs for shipments by lorries or vessels. This updated tariff 
then has to be taken into account when calculating the next delivery. The currency rates shift 
every day of the working week but at Skärblacka they are only updated once a week and at 
Gruvön only once a month. Naturally this gives insecurity in the calculations that in the long 
run will affect the freight costs in one direction or the other. The terminal handling costs and 
warehouse rents are normally negotiated on a yearly basis, and depending on quantities, 
qualities, shapes, sizes and time spent in warehouses, the costs are stipulated in tariffs. So 
these costs are fairly straight forward and do not change in any foreseeable ways. These 
four factors can not really be said to be a problem that Billerud can do very much to control, 
they are what they are. What possibly can be done is to update the currency rates more 
often than is the case at this point. The last factor of the list is also related to genuine costs. 
War fage, service fees and forwarder charges are also factors that affect the freight costs, 
especially when shipments are made to more unstable areas of the world. More on all the 
factors mentioned here will follow under the headline “Working practices” below. 
 
With opportunity costs the author means the cost of choosing one option over another. This 
is something that the author believes is not considered very often on an operative level. The 
thought is that one should be able to in an easy manner compare various options. It is very 
hard to measure the impact of opportunity costs on freight costs. Undoubtedly there has 
been more than one situation when the “wrong” economic alternative has been chosen over 
the years, but often this is due to the delivery coordinators personal experience of a hauler. 
Cheapest is not always the best. Naturally opportunity costs should be considered, but only 
to some extent. The delivery coordinators of Billerud often have long experience and thus 
they are quite able to make a decision based on their experience. None the less there should 
be support enough in BonD to calculate different alternatives to a delivery and thus deduct 
which is better from an opportunity cost point of view. More on this will follow in chapter 8.2. 

8.2 Working practices 
This second part of the conclusions is concerned with the working practices associated with 
the implementation of BonD. Recommendations will be made concerning the continued 
development of BonD in order to make it run smoother from a logistical perspective.  
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8.2.1 Freight cost related charges 
As the problem with the difference between calculated and actual freight costs form the basis 
of this thesis, the author feels that it is only natural to start with this problematic. As the 
situation has been until now, freight charges can be entered into the invoicing system either 
as a charge entered onto the customer card or as a charge calculated at the moment of 
invoicing. In BonD these charges have to be entered into the system in order to be able to 
even perform a correct delivery booking. As described in chapters 6.6.4 and 7.2.1, all the 
charges and transport agreements for all possible transport relations, including terminals and 
warehouses, have to be registered for every customer before bookings can occur. This ought 
to ensure that correct freight costs will be charged for the delivery in question. It is not 
however here that the problem lies; the problem occurs when tariffs have been updated by 
transport companies.  
 
In the way that BonD has been designed, it sometimes seems that little consideration has 
been given to logistical aspects. When a tariff has been updated new transport chains have 
to be entered into BonD for all the customers affected by this change, leaving the old 
transport chains obsolete. This is regardless of if the update concerns fuel surcharges, war 
fage, handling costs, warehouse rents or other related charges. The one factor mentioned in 
the previous chapter that does not need to be updated in this way is the currency adjustment 
fee which is “on its own” in this aspect. The currency rates will be updated in the system on a 
regular basis, rather like it is today.  
 
However; this needs to be sorted. It can not be the intention that every time an alteration in 
freight cost tariffs is received, the person responsible for updating and maintaining freight 
charges has to spend countless days adding new transport relations. There must be an 
easier way to do this and it is the belief of the author that it would be better to allow the user 
to change the costs, rather than to create new transport relations every time. The author’s 
recommendation is thus to open up the system for changes in another way; allow the user to 
make alterations to the cost elements rather than to add transport relations for every update 
made in tariffs. This would open up the systems user friendliness and allow for a smoother 
journey on the path to better agreement between calculated and actual freight costs by 
lowering the frustration level.  
 
The same is true for implementing support for calculation of opportunity costs. There must be 
an option that allows the delivery coordinator to see the total cost for different alternatives in 
an easy way. At the moment BonD allows a user to go into the freight cost elements and see 
the prices, but a module for comparing different prices would really facilitate this operation. 

8.2.2 Account coding 
As mentioned in chapter 7, Billerud Gruvön and Billerud Skärblacka have different methods 
of account coding the freight invoices received from haulers and transport companies. 
Gruvön account codes all delivery related expenses to the same account whereas 
Skärblacka account codes these expenses to match the paper machine that the goods were 
produced on. Both these methods have their strong points; by account coding everything to 
the same account Gruvön has an easier task and thus reduces the time spent on these 
matters. Skärblacka on the other hand has a greater visibility on where things might have 
gone astray. The author however proposes a change in account coding procedures.  
 
With BonD the idea is that focus should be shifted to a more market oriented point of view 
and thus the author believes that a unified procedure of account coding could be in order. 
Instead of clinging to the old ways, Billerud could start account coding by business area 
(Packaging & Speciality Paper, Packaging Boards and Market Pulp). The downside to this 
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recommendation is initially that in Skärblackas case this would regretfully lead to lowered 
visibility and for Gruvön it would mean a higher work load when account coding. But there 
are positive aspects as well; comparisons between the different mills would be easier and 
one mill could learn from the others mistakes or success stories. This recommendation is not 
only for the two mills concerned by this study, but for the entire company.  

8.2.3 Booking in BonD 
As already mentioned in the discussion on booking procedures in BonD (chapter 7.2.3) the 
new procedures should not really pose any problems. The difference from earlier procedures 
is that instead of taking care of the bookings from mill to terminal/warehouse, the delivery 
coordinators now have the responsibility of ensuring deliveries all the way to the customer. 
The difference in what is booked is that instead of booking with respect to order number the 
bookings are now focused on quantities. Neither of these aspects should pose any problems. 
In chapter 7.2.3 the author expressed a concern about that when a booking has been 
released to the warehouse and loading has started, it is no longer open for alterations or 
editing. This really should not pose a problem either, but one has to be aware that this is the 
case. If a delivery coordinator forgets to add goods to the booking before loading has started, 
it will not be delivered on that booking. End of story. So what the author proposes is to create 
awareness that this is the case. If one instead waits as long as possible with releasing the 
booking to warehouses, a security factor has been added so that last minute alterations can 
be made. In the world of business things can change quickly and the author believes that 
most of the delivery coordinators of Billerud at one point have had an order that needed to be 
entered onto a booking at the last minute. So this recommendation is more aimed at raising 
awareness of the way things are meant to be.  

8.2.4 Traceability with BonD implemented 
The last aspect that the author discussed in chapter 7 was traceability after the 
implementation of BonD. The reader might recall that the author gave example of three 
issues in traceability that he feels might be overseen after the implementation. These were: 

• Tracking individual rolls 
• Damaged goods 
• Virtual movement of rolls 

 
The tracking of individual rolls refers to that at times, not all rolls that are booked for shipment 
fit onto the cargo carrier and are thus left behind. This has (at least at Skärblacka) 
sometimes led to confusions about where exactly the rolls are. Numerous rolls have over the 
years been disregarded as missing and subsequently been marked as lost at storage. At 
times these rolls have then emerged months later when inventory of warehouses has been 
made. With the new BonD roll numbers are regarded as somewhat obsolete and thus it will 
be more difficult to keep track of what rolls are shipped at what time, and more importantly; 
which rolls were not shipped when they were supposed to?  
 
The second point, damaged goods, is related to an unfortunate situation that does sometime 
occur; rolls get damaged during transport. With the forthcoming system traceability will be 
distorted due to the roll numbers decreasing importance. At present when a roll is damaged 
in transport, a claim is sent to Billerud naming the order and roll number that is damaged. 
The delivery coordinator and market support manager can now rather easily deduct which 
delivery the roll was on. Again, this is in some manner lost with BonD.  
 
The problem of the final point is rather similar to the first, virtual movement of rolls needs to 
be undertaken at times when goods are kept in storage for some time and then delivered by 
a call off function. As mentioned in the last paragraph of chapter 7 the call off function will 
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most likely be quantity based like the regular delivery function. Without traceability it is 
however harder to know which rolls are where in the chain and how much they weigh.  
 
So what needs to be done about this problematic? It is the author’s believe that the best 
alternative would be to report to the responsible delivery coordinator as soon as the goods 
have been handled throughout the delivery chain. The proposed report should contain the 
following; date, time, booking number, delivery number, terminal identification and roll 
numbers. In order to ease the burden on all parties involved in the handling of these rolls, the 
author believes that this is a function that should be developed and implemented in BonD as 
soon as possible.  

8.3 Recommendations summed up 
The final part of chapter 8 summarises the recommendations that the author has derived 
during the first parts of the conclusions. Some of these recommendations are related to the 
BonD system and alterations that need to be done to the system. It is not the meaning of the 
author to postpone the implementation of BonD in any way, but rather to give the developers 
of BonD a few pointers on what needs to be implemented post haste.  

8.3.1 Freight costs 
In this chapter the recommendations regarding the freight cost levels and differences are 
given in a short form. 
 
Freight cost differences:  

• Regular reviews and revisions of freight charges and tariffs are of great importance.  
• An extensive investigation should be undertaken in order to find out more precisely 

why the monthly differences sometimes reaches the levels that they do.  
 
Fill rate:  

• The author’s recommendation when it comes to fill rate is to always try to send full 
cargo loads. If this should prove to not be possible, then one must at least try to fill 
the cargo carrier as much as possible. 

 
Currency rates:  

• Update the currency rates more often than is the case at this point.  
 
Other rates and fees:  

• Open the system up for alterations in the registered freight costs rather than adding 
more delivery relations. 

 
Opportunity costs: 

• Add a module in BonD for comparing different delivery alternatives. 

8.3.2 Working practices 
The following lists the recommendations given by the author for the working practices after 
the implementation of BonD. Some of the recommendations calls for new modules in BonD 
and these should be developed as soon as possible after the implementation of the system. 
 
Freight cost alterations:  

• Open up the system for changes in another way than is planned at the moment; allow 
the user to make alterations to the cost elements rather than to add transport 
relations for every update made in tariffs. 

 



 Conclusions and recommendations  
 

83 

Opportunity costs:  
• A user can at present time go into the freight cost elements and see the prices, but a 

module for comparing different prices would really facilitate this operation. 
 
Account coding:  

• A unified procedure of account coding needs to be developed; the author suggests 
that account coding should be done by business area (Packaging & Speciality Paper, 
Packaging Boards and Market Pulp). 

 
Booking system:  

• The main problematic with the new booking system is that when a booking is 
released it is locked for editing. The author proposes to create awareness that this is 
the case and calls for a change in procedures. Bookings should be released as late 
as possible so as to give a security to late requests and changes. 

 
Traceability:  

• A report system needs to be implemented to ensure traceability in the delivery chain.  
• This report system should send the following data to the delivery coordinator; date, 

time, booking number, delivery number, terminal identification, roll numbers and 
condition of goods.  
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10.1 Appendix 1 – List of abbreviations and terms 
In this appendix abbreviations and terms used throughout the report is presented. 

10.1.1 Abbreviations 
APICS  – The Association for Operations Management  
CSCMP  – Council of Supply Chain Management 
EDI  – Electronic Data Interchange  
KPI  – Key performance indicator 
MRP II  – Manufacturing Resource Planning  
MTO  – Make to Order 
MTS  – Make to Stock 
POL  – Place of Loading 
POD  – Place of Destination 
SCM  – Supply Chain Management 
SCMI  – Supply Chain Management Institute  
TC  – Total cost 
TOC  – Theory of constraints 
WIP  – Work in progress 
 

10.1.2 Terms 
Bunker adjustment fee  – A fee that adjusts the freight cost to current oil price levels 
Capital employed  – The value of all the assets employed in a business 

Capital turnover 
 – A ratio showing how well a company uses its capital to 
generate sales; sales divided by capital employed 

Consignment stock  – A stock disposed by the customer with goods not yet paid for 
Currency adjustment fee  – The cost of different currencies in SEK 
Fill rate  – The percentage of cargo carrier filled with goods 
Forwarder fee  – A fee for forwarding, paid per delivery 
Opportunity cost  – A virtual cost related to other alternatives. 
Profit margin  – A ratio of profitability; net income divided by revenue 
Revenue  – Money made, including discounts and deductions 

for returned merchandise 
Service fee  – A percentage of an invoice added in payment for service 
Terminal handling costs   – The cost of handling goods at terminal 
Turnover  – The number of times an asset is replaced during a financial 

period 
War fage  – An addition to the wages of sailors in politically unstable 

areas 
Warehouse rent  – Rent paid for warehousing 
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10.2 Appendix 2 – Largest countries of consumption 

Country of 
Consumption 

Invoiced Volume 
[Tonnes] 

Accumulated 
Volume [Tonnes] 

Percentage Of 
Volume 

Percentage Of 
Customers 

ITALY 207184 207184 15% 1%
GERMANY 158102 365287 26% 2%
SPAIN 133975 499262 36% 3%
SWEDEN 119005 618266 44% 4%
GREAT BRITAIN 90637 708903 51% 5%
FRANCE 70147 779051 56% 6%
MOROCCO 46917 825967 59% 7%
NETHERLANDS 40807 866775 62% 8%
BELGIUM 35079 901854 65% 9%
TURKEY 32908 934762 67% 10%
CHINA 29573 964335 69% 11%
NORWAY 27535 991869 71% 12%
UNITED STATES 24491 1016360 73% 13%
PORTUGAL 24481 1040841 75% 13%
EGYPT 21850 1062691 76% 14%
INDONESIA 20915 1083606 78% 15%
ECUADOR 20018 1103624 79% 16%
POLAND 19929 1123553 81% 17%
DENMARK 16098 1139650 82% 18%
THAILAND 15444 1155094 83% 19%
CHILE 14361 1169456 84% 20%
  
OTHER 
COUNTRIES 221135 1390590 16% 80%
    
TOTAL 1390590 1390590 100%  100%
          

 Table 10.2-1: Largest countries of consumption, globally 
 
Europe         

Country of 
Consumption 

Invoiced Volume 
[Tonnes] 

Accumulated 
Volume [Tonnes] 

Percentage Of 
Volume 

Percentage 
Of Customers

ITALY 207184 207184 20% 3%
GERMANY 158102 365287 35% 6%
SPAIN 133975 499262 48% 9%
SWEDEN 119005 618266 59% 11%
GREAT BRITAIN 90637 708903 68% 14%
FRANCE 70147 779051 75% 17%
NETHERLANDS 40807 819858 78% 20%

OTHER EUROPEAN 
COUNTRIES 224797 1044655 22% 80%
    
TOTAL 1044655 1044655 100% 100% 
          

Table 10.2-2: Largest European countries of consumption 
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World         

Country of 
Consumption 

Invoiced Volume 
[Tonnes] 

Accumulated 
Volume [Tonnes]

Percentage Of 
Volume 

Percentage 
Of Customers

MOROCCO 46197 46197 14% 1%
CHINA 29573 76490 22% 3%
UNITED STATES 24491 100980 29% 4%
EGYPT 21850 122830 36% 6%
INDONESIA 20915 143745 42% 7%
ECUADOR 20018 163763 47% 9%
THAILAND 15444 179207 52% 10%
CHILE 14361 193568 56% 12%
SOUTH AFRICA 11420 204988 59% 13%
SAUDI ARABIA 11294 216283 63% 14%
PHILIPPINES 10175 226457 65% 16%
ISRAEL 9844 236301 68% 17%
INDIA 9607 245908 71% 19%
KOREAN REPUBLIC 8434 254342 74% 20%
       
OTHER COUNTRIES 91594 345936 26% 80%
    
TOTAL 345936 245936 100% 100% 
          

Table 10.2-3: Largest non-European countries of consumption 
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10.2.1 Graphical representation of the largest countries of consumption, globally 

Largest countries of consumption, 2006
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Figure 10.2-1: 84% of goods sold during 2006 was sold to 20% of the geographic market 
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10.2.2 Graphical representation of the largest countries of consumption, Europe 

Largest European countries of consumption, 2006
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Figure 10.2-2: The seven largest European countries of consumption (20%) amount to 78% of sold volume in Europe 
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10.3 Appendix 3 – Questionnaire to Market Support Managers 
Total logistics costs, Billerud AB  
Mill name:   

  
Invoiced sales, KSEK:  
Invoiced quantity, tonnes:  
Produced quantity, tonnes:  
    
Logistics costs as:  
Warehousing costs as:  
 - Average value of goods (net sales value) per ton  
 - Average stored volume at mill, tonnes  
 - Average stored volume externally, tonnes  
 - Total value, stock (KSEK)  
 - Cost of capital (%)  
 - Obsolescence, storage loss and rejection at mill  
 - Insurance of goods  
  
Total carrying costs per ton, KSEK:  
  
Holding costs, internally at mill, as:  
 - Warehouse costs (maintenance etc.)  
 - Salaries  
 - Truck rental  
 - Railway engine costs  
 - Other (material for securing goods, etc.)  

  
Stock-keeping cost in total, KSEK:  
  
Transport costs (external) as:  
 - Pre transport  
 - Main transport  
 - Final transport (from warehouse to customer)  
 - Warehouse rent  
 - Handling costs in warehouse(s)  
  
Total transport costs, KSEK:  
  
Administrative costs as:  
 - Delivery coordination (fixed cost at MS + IT-system)  
  
Total administrative costs, KSEK:  
  
Other costs as:  
 - Packaging (SEK/ton)  
 - Damaged or rejected goods, ex mill (SEK/ton)  
  
Other costs in total, KSEK/ton:  
    
Table 10.3-1: Questionnaire to Market Support Mangers 
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10.4 Appendix 4 – Answers to questionnaire sent to Market Support Managers 
Logistics costs Gruvön Skärblacka Total  

 Total Total   
     

Invoiced sales, KSEK: 3 172 000 2 067 664 5 239 664  
Invoiced quantity, tonnes: 645 000 400 500 1 045 500  
Produced quantity, tonnes: 641 000 402 500 1 043 500  
   
Logistics costs per cent of invoiced sales: 14% 15% 14,5%  
Annual logistics costs, KSEK: 456 148 316 831 751 529  
          
Logistics costs as:     
Warehousing costs as:     
 - Average value of goods (net sales value) per ton 4 917 4 905 4 911  
 - Average stored volume at mill, tonnes 14 000 7 500 21 500  
 - Average stored volume externally, tonnes 34 000 22 500 56 500  
 - Total value, stock (KSEK) 193 878 000 147 138 000 383 042 400  
 - Cost of capital (%) 15% 15% 15%  
 - Capital cost (value * cost of capital) 55 55 55  
 - Obsolescence, storage loss and rejection at mill 3,0% 0,1% 1,6%  
 - Insurance of goods 0,0134% 0,0134% 0,0134%  
   
Total warehousing costs per ton, KSEK: 0,015 0,061 0,01  
     
Holding costs, internally at mill, as:     
 - Warehouse costs (maintenance etc.) NA 611 000 NA  
 - Salaries NA 14 185 000 NA  
 - Truck rental NA 3 200 000 NA  
 - Railway engine costs NA 1 000 000 NA  
 - Other (material for securing goods, etc.) NA 1 000 000 NA  

     
Holding costs in total, KSEK: 37 326 19 996 57 322  
     
Transport costs (external) as:    
 - Pre transport 17 000 NA NA  
 - Main transport 255 000 NA NA  
 - Final transport (from warehouse to customer) 50 000 NA NA  
 - Warehouse rent 4 200 NA NA  
 - Handling costs in warehouse(s) 42 000 NA NA  
    
Total transport costs, KSEK: 368 200 236 591 604 791  
Transport costs as percentage of total logistics costs: 80,7% 74,7% 80%  
Transport costs as percentage of invoiced sales: 12% 11% 12%  
Transport costs per ton, KSEK: 0,571 0,591 0,578  
     
Administrative costs as:     
 - Delivery coordination (fixed cost at MS + IT-system) 5 400 000 4 320 000 9 720 000  
   
Total administrative costs, KSEK: 5 400 4 320 9 720  
Administrative costs as percentage of logistics costs: 1,18% 1,36% 1,29%  
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Other costs as:     
 - Packaging (SEK/ton) 55 78 66  
 - Damaged or rejected goods, ex mill (SEK/ton) NA 1,165 NA  
     
Other costs in total, KSEK/ton: 0,055 0,079 0,066  
          
Table 10.4-1: Answers to and calculations based on questionnaire sent to Market Support Managers 
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10.5 Appendix 5 – Freight costs  

10.5.1 Gruvön 

FREIGHT COSTS, KSEK 
2005 
Total

2006 
Total

Jan Actual 24 920 32 755
  Calculated -32 209 -28 414
  Difference -7 289 4 341
       
Feb Actual 26 762 33 906
  Calculated -26 743 -27 930
  Difference 19 5 976
       
March Actual 32 157 24 661
  Calculated -28 879 -30 760
  Difference 3 278 -6 099
       
April Actual 29 460 30 690
  Calculated -26 658 -26 559
  Difference 2 802 4 131
       
May Actual 25 433 32 470
  Calculated -28 819 -35 767
  Difference -3 386 -3 297
       
June Actual 35 148 36 113
  Calculated -31 088 -32 994
  Difference 4 060 3 119
       
July Actual 31 859 26 443
  Calculated -26 719 -28 863
  Difference 5 140 -2 420
       
Aug Actual 28 164 34 468
  Calculated -30 334 -35 183
  Difference -2 170 -715
       
Sept Actual 30 748 31 945
  Calculated -24 627 -31 955
  Difference 6 121 -10
       
Oct Actual 28 615 34 230
  Calculated -30 062 -33 752
  Difference -1 447 478
       
Nov Actual 32 694 28 643
  Calculated -30 188 -33 644
  Difference 2 506 -5 001
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Dec Actual 31 743 29 790
  Calculated -28 114 -30 239
  Difference 3 629 -449
       
       
Jan - Dec Actual 357 703 376 114
  Calculated -344 440 -376 060
  Difference 13 263 54

  
Difference 
(%) 3,7% 0,014%

        
Table 10.5-1: Freight costs Gruvön, 2005 - 2006 

10.5.2  Skärblacka 
FREIGHT COSTS 2005 TM1 PM4 PM7 PM8 PM9 Total 
Jan Actual 1 054 5 139 2 191 2 305 9 741 20 430 
  Calculated -1 265 -4 029 -2 309 -2 327 -10 030 -19 960 
  Difference -211 1 110 -118 -22 -289 470 
               
Feb Actual 1 335 4 071 2 043 1 775 9 935 19 159 
  Calculated -1 191 -3 589 -1 932 -2 106 -9 263 -18 081 
  Difference 144 482 111 -331 672 1 078 
             
March Actual 1 419 4 681 2 325 2 073 9 439 19 937 
  Calculated -1 292 -3 861 -1 997 -2 244 -9 344 -18 738 
  Difference 127 820 328 -171 95 1 199 
             
April Actual 1 149 2 663 1 727 2 197 7 727 15 463 
  Calculated -1 079 -2 963 -2 045 -2 283 -7 466 -15 836 
  Difference 70 -300 -318 -86 261 -373 
             
May Actual 1 315 3 214 2 155 2 329 6 461 15 474 
  Calculated -886 -2 387 -2 148 -2 377 -6 551 -14 349 
  Difference 429 827 7 -48 -90 1 125 
             
June Actual 2 040 4 091 2 300 2 316 11 332 22 079 
  Calculated -2 321 -3 176 -2 336 -2 351 -8 974 -19 158 
  Difference -281 915 -36 -35 2 358 2 921 
             
July Actual 1 473 3 302 1 818 2 320 9 743 18 656 
  Calculated -1 393 -3 926 -1 862 -1 987 -8 286 -17 454 
  Difference 80 -624 -44 333 1 457 1 202 
             
Aug Actual 1 512 3 134 2 037 2 335 11 608 20 626 
  Calculated -1 820 -3 246 -2 013 -1 982 -9 125 -18 186 
  Difference -308 -112 24 353 2 483 2 440 
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Sept Actual 1 321 3 785 1 880 2 641 11 172 20 799 
  Calculated -1 327 -4 230 -1 862 -2 156 -10 144 -19 719 
  Difference -6 -445 18 485 1 028 1 080 
             
Oct Actual 960 3 868 2 793 3 422 9 261 20 304 
  Calculated -1 241 -3 948 -2 367 -2 817 -9 500 -19 873 
  Difference -281 -80 426 605 -239 431 
             
Nov Actual 1 744 3 295 2 768 2 446 8 448 18 701 
  Calculated -1 753 -3 537 -2 275 -3 117 -8 735 -19 417 
  Difference -9 -242 493 -671 -287 -716 
             
Dec Actual 1 336 2 989 1 684 1 892 10 132 18 033 
  Calculated -1 136 -3 863 -1 851 -2 842 -11 918 -21 610 
  Difference 200 -874 -167 -950 -1 786 -3 577 
             
    
Jan - Dec Actual 16 658 44 232 25 721 28 051 114 999 229 661 
  Calculated -16 704 -42 755 -24 997 -28 589 -109 336 -222 381 
  Difference -46 1 477 724 -538 5 663 7 280 
  Difference (%) -0,3% 3,3% 2,8% -1,9% 4,9% 3,2% 
                
Table 10.5-2: Freight costs Skärblacka, 2005 
 

FREIGHT COSTS 2006 TM1 PM4 PM7 PM8 PM9 Total 
Jan Actual 1 107 3 896 2 324 2 511 9 681 19 519 
  Calculated -1 392 -3 168 -2 630 -3 070 -9 934 -20 194 
  Difference -285 728 -306 -559 -253 -675 
               
Feb Actual 1 260 3 665 2 280 1 845 9 354 18 404 
  Calculated -1 302 -3 632 -1 994 -2 015 -9 380 -18 323 
  Difference -42 33 286 -170 -26 81 
               
March Actual 1 458 3 493 2 211 2 128 10 920 20 210 
  Calculated -1 669 -3 096 -1 880 -2 510 -11 199 -20 354 
  Difference -211 397 331 -382 -279 -144 
               
April Actual 1 208 2 727 2 398 2 062 7 629 16 024 
  Calculated -1 377 -2 776 -2 094 -2 073 -7 630 -15 950 
  Difference -169 -49 304 -11 -1 74 
        
May Actual 2 212 2 530 2 520 2 505 8 722 18 489 
  Calculated -1 987 -2 921 -2 042 -2 335 -9 778 -19 063 
  Difference 225 -391 478 170 -1 056 -574 
               
June Actual 1 588 2 941 2 144 2 633 10 612 19 918 
  Calculated -2 033 -3 114 -1 783 -2 511 -9 944 -19 385 
  Difference -445 -173 361 122 668 533 
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July Actual 2 645 3 403 2 944 2 776 11 357 23 125 
  Calculated -2 400 -2 865 -1 778 -1 620 -10 254 -18 917 
  Difference 245 538 1 166 1 156 1 103 4 208 
               
Aug Actual 1 884 3 303 2 058 2 159 7 865 17 269 
  Calculated -2 661 -2 939 -1 795 -1 896 -9 472 -18 763 
  Difference -777 364 263 263 -1 607 -1 494 
               
Sept Actual 2 625 4 759 2 508 2 414 12 263 24 569 
  Calculated -2 435 -4 229 -1 854 -2 602 -11 812 -22 932 
  Difference 190 530 654 -188 451 1 637 
               
Oct Actual 1 299 3 222 2 125 2 247 10 145 19 038 
  Calculated -2 006 -3 765 -2 226 -2 508 -10 736 -21 241 
  Difference -707 -543 -101 -261 -591 -2 203 
        
Nov Actual 1 999 3 368 2 002 2 224 8 720 18 313 
  Calculated -2 143 -3 484 -1 918 -2 045 -9 108 -18 698 
  Difference -144 -116 84 179 -388 -385 
               
Dec Actual 1 505 2 569 1 354 1 503 6 824 13 755 
  Calculated -2 158 -3 027 -1 288 -2 819 -10 285 -19 577 
  Difference -653 -458 66 -1 316 -3 461 -5 822 
                
               
Jan - Dec Actual 20 790 39 876 26 868 27 007 114 092 228 633 
  Calculated -23 563 -39 016 -23 282 -28 004 -119 532 -233 397 
 Difference -2 773 860 3 586 -997 -5 440 -4 764 
  Difference (%)   
    
Table 10.5-3: Freight costs Skärblacka, 2006 
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10.6 Appendix 6 – Interview with personnel responsible of freight calculation 
Bookings: 
Please describe how you work with bookings (daily bookings/weekly bookings)? Are there any special 
procedures for Your markets? Do You feel that there is something missing in today’s procedures 
and/or systems? 
  
Invoicing (order administration at Gruvön): 
How do You work with invoicing, in particular with regards to rounding off of freight charges? 
Approximately for what percentage of Your customers do You actively calculate the freight charges? 
  
Account coding (transport economist at Gruvön): 
When account coding a freight invoice, do you code it to match the time period that it was issued for, 
or to match the time period that the order has been handled by the service provider? 
  
General: 
Please give Your views on what You miss in the current IT systems.  
 
 


