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Abstract 
Since there is an increased uncertainty of future customer demand industries and firms 
have to be more responsive meeting this volatile demand. Making the supply chain more 
efficient is one way of doing this.  
 
Iggesund Paperboard AB (IPAB) wants a greater consciousness about their future 
customer demand of the supply chain and therefore an investigation of the predicted 
future customer demand is made. This investigation included secondary data analysis and 
in-depth interviews with employees at IPAB. 
The secondary data analysis gives an indication of the predicted future customer demand 
and the in-depth interviews describes today’s situation. Together they give an indication 
of where IPAB stands today and where they are heading in terms of future demand. 
 
Also an analysis of how to get a more efficient supply chain is made. 
The milk run concept is applied to a selected number of German merchants where the 
selection is based on historical data from the years 2014-2015. 
If the milk run concept is implemented the authors predict IPAB to meet the future 
customer demand together with a reduction of 31 % of the overall transportation cost.  
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Sammanfattning 
På grund av en ökad ovisshet om kundernas framtida efterfråga behöver branscher och 
företag vara mer flexibla för att ha möjligheten att möta denna efterfråga. Ett sätt att göra 
det är genom en mer effektiv leveranskedja. 
 
IPAB strävar efter en ökad medvetenhet om dess kunders framtida efterfrågan på 
leveranskedjan. En undersökning har gjorts baserat på intervjuer med diverse olika 
intressenter för att ha möjligheten att skapa en bild av en trolig framtida leveranskedja. 
Denna undersökning inkluderade sekundär dataanalys och djupintervjuer med anställda 
vid Iggesund Paperboard. Resultatet från en secondary data analysis ger en indikation om 
det kundens framtida efterfrågan på leveranskedjan och djupintervjuerna beskriver dagen 
situation. Tillsammans ger detta en bild över var IPAB befinner sig i dagsläget samt hur 
företaget bör utvecklas utifrån kunders framtida efterfråga. 
 
En analys om hur leveranskedjan kan göras mer effektiv har gjorts.  
Milk run-konceptet applicerades på ett antal utvalda grossister i Tyskland där urvalet var 
baserad på historiskt data för åren 2014 och 2015. Om detta koncept skulle 
implementeras förutspår författarna att IPAB ska kunna möta kundernas framtida 
efterfrågan och samtidigt minska de övergripande transportkostnaderna med 31%.  
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Terminology 
3PL – Third Part Logistics 
 
CSR – Corporate Social Responsibility  
 
DO – Direct Order 
 
IPAB – Iggesund Paperboard AB 
 
MES – Manufacturing Execution System 
 
SLA – Service Level Agreement 
 
TIPS – Tieto Integrated Paper Solution 
 
TSP -Travelling Salesman Problem 
 
VRP - Vehicle Routing Problem 
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1 Introduction 
This project aims to map and identify buying behavior and future demands of German 
merchants. The paper pictures a framework to define and present the concept of how to 
optimize and implement milk runs regarding the selected customers.  
 
IPAB is one of the companies incorporated in the Holmen Group.  
The company is a global manufacturer that produces and delivers products to different 
industries and companies all around the world.  
 
There are emerging trends concerning a more flexible and concatenated supply chain 
which require IPAB to follow, and thereby maintaining the performance of today.  
Milk run is a concept regarding optimal routes for delivering products. This was an 
advantageous concept of applying on IPAB to improve the delivery structure.  
 
The company plans to expand and operate in more parts of the world in the future, which 
makes it more important to meet future challenges regarding logistics solutions and 
regulations regarding the transport sector.  
 
An important note is that this report is a privacy version since IPAB do not want to show 
their prices in public.  

1.1 Task Description 
The logistics department at IPAB is responsible for the transport, distribution and storage 
from the mill, service care (utilizing current infrastructure), service concepts, service 
hubs and their development. Their responsibility of transport and distribution comprises 
to find new solutions and suppliers which is the main focus of the project - to find the 
supply chain of tomorrow.  
 
How could mapping of the order to delivery along with milk run optimization improve 
the transport and distributions towards German merchants of Iggesund Paperboard? What 
are the future customer demands of the supply chain? 
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1.2 Target and Aim 
The target of the project is to map and analyze the structure of the German merchants 
with aim to find logistic solutions that increase the service or/and the efficiency. An 
identification of future customer demands of the supply chain will be analyzed as well. 

1.2.1 Efficiency Targets 
The efficiency target of this project is to increase the customer satisfaction in terms of 
shorter lead times and also reduce the logistic transport costs. Another efficiency target is 
to create a supply chain based on lean management in a higher extent compared with the 
current situation.   

1.2.2. Service Target 
The service target of the project is to increase the service towards the customer in terms 
of a better accuracy of when the order is delivered. Based on in-depth interviews with 
customers and partners identify the future demand of the supply chain.   

1.2.3 Project Targets 
- By studying customer behavior identify the future demands on the supply chain.  
- Create an understanding of how to reach the efficiency targets through 

optimization of the supply chain in relation to the specific customers.    

1.3. Assumptions and delimitations  
Because of the time frame the project’s assumptions and delimitations have been set to 
reach the best result as possible. The delimitations and assumptions have been carefully 
chosen to keep the right complexity of the project. 
Since a new business system was implemented in 2014 there is only historical data 
available from that year. This is a delimitation because of the difficulties getting a view 
of the customers buying patterns.  
There are other delimitations and also assumptions, but these are further defined and 
discussed in Chapter 5.  
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1.4 Report Disposition and Readers Guide 
Chapter 2 - Literature and Theoretical Studies 
This chapter presents the chosen theory used for this project.  
Chapter 3 - Methodology 
In this chapter the methods used in the project are presented and described.  
Chapter 4 - IPAB  
In this chapter IPAB is presented as a company and further the structure of the company 
is described. 
Chapter 5 - Analysis 
This chapter describes how the project was performed to reach the result. The first part 
describes how the milk runs were found and the second part describes how the 
secondary data analysis was performed. 
Chapter 6 - Result 
In this chapter the result is presented. The first part of the chapter is the result of the milk 
run and the cost reduction it entails and the second part is the outcome of the secondary 
data analysis. 
Chapter 7 - Discussion  
This chapter evaluates the analyze part of the project and discusses the approaches 
corresponding to the different theories. 
Chapter 8 - Source Evaluation 
The benefits and drawbacks of the chosen sources are presented in this chapter.  
Chapter 9 - Benefits and Drawbacks of the Project and Further Research 
The project has got benefits and drawbacks that are presented in this chapter. 
Chapter 10 – Conclusion and Further Recommendations 
An overall outcome of the project and further recommendation is presented in this 
chapter. 
Chapter 11 – References 
In this chapter a list over the different references is presented. 
Chapter 12 – Appendix  
An overview of the interviews are presented in this chapter. 
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2 Literature and Theoretical Studies 
Based on the nature of the task, the chosen domains to review: Milk run, ABC 
classification, Lean management, Travelling salesman problem, Third party suppliers 
and Local sourcing helps to reach the set targets of the project. When using Travelling 
salesman problem this provides a good suggestion of the milk run concept. ABC 
classification makes it possible to select relevant data to support contribution of milk 
runs and further development of lean management. 
Since the outcome of the secondary data analysis indicated that third part logistics and 
local sourcing will be more common in the future these domains were reviewed. 

2.1 Milk Run 
The Milk run concept is used to solve logistic and supply chain problems in order to 
manage transportation of materials by truck.1 The idea of this system comes from the 
traditional system for selling milk, where the milkman used to walk the doors of the 
customers’ houses by a specific route and deliver milk bottles.2   
 
 “A milk run ensures that the minimum distance is traveled and the maximum demand is 
carried into the truck so as to meet both the demand requirement and effective 
transportation with least cost.”3 
 
The Milk Run concept is used to deliver goods in an efficient way.  
Today the system is used to consolidate freight and is efficiently used in the maximizing 
transport capacity. One vehicle performs several pick-ups/deliveries in a round trip in a 
limited area that can be covered in a one-day trip.4 To meet the customer demand the 
milk run system determines this round trip, the time schedule, the type and the number of 
parts that different trucks must choose to carry.5  
The benefits using this system is to improve the efficiency of overall logistics systems 
and to achieve substantial potential savings in environmental and human resources along 
with remarkable cost advantages.6 
 
Studies show that it has been a great increase in success levels when working with lean 
manufacturing at the same time as logistics solutions. These two concepts could be 
strongly correlated with each other.7  
There are four main areas that are affected by this correlation between lean and 
optimization solutions. 

                                                
1 Sadjadi, S. J. 2008, 194. 
2 Ibid, 195. 
3	MBA Skool. 2016. 
4 Mackett, L, R. 2013, 319. 
5 Sadjadi, S. J. 2008, 195. 
6 Mackett, L, R. 2013, 319. 
7 Jafari-Eskandari, M. 2010, 335. 



 12 

Reliability has increased while delivery times, transport costs and inventory costs have 
decreased by these types of solutions. 
The vehicle routing problem (VRP) is a problem defined by trying to find the optimal 
delivery route for geographically scattered customers. The VRP is also formulated under 
some specific conditions for the main problem.8  
The concept of VRP problems could be divided into different categories depending of the 
different approaches of the problem. Milk run belongs to one of the categories of VRP 
problem.  
These problems belong to the so called mixed integer problem so there are determined 
ways of how to formulate these kinds of problems to find the optimal solution. 
It is known that mixed integer problems are hard to solve for real world problems using 
real world data. To deal with the real world problem, in some cases metaheuristic 
approaches could be used to solve the problem.9 

2.2 ABC Classification 
One of the oldest methods within logistics is the use of ABC-classification with aim to 
use volume values to differentiate labor input and control parameters. It is done by 
grouping and classifying the articles according to how large the volume is multiplied with 
their value. The value of the multiplied factors decide which group A, B or C the product 
belongs to, where products with the highest factors belong to group A. Different 
strategies are applied at each of every product group and most common is the use of three 
different groups called A, B and C which is why the method is called ABC-
classification.10  
In the procurement process it is very important to put a lot of effort to the A articles, a bit 
less to the B articles and further a bit less to the C articles. 
To generate the best result from an ABC classification it is very important to choose 
article classification criteria carefully.11  
As mentioned, the classification traditionally is based on a company’s products but in this 
project it concerns customers. The classification is used to select which German 
merchants could contribute in a milk run where the analysis is made to diversify the 
deliveries and the geographical spread.  
Merchants in the classification groups A are selected for further analysis. 

  

                                                
8 Jafari-Eskandari, M. 2010, 335. 
9 Ibid, 336. 
10 Mattsson, S-A, 2003, 1. 
11 Ibid, 2. 
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2.3 Lean Management 
Lean can be seen in two ways, either using a method classified as lean or as a strategy 
comprising all work done at a company. The strategy of lean is a shortening of the primal 
concept lean production where the word ”production” has led to a couple of 
misunderstandings that lean is only applicable in production. This is not the case, lean is 
applicable in other areas than the traditional operating areas.12 
The core idea of lean management is to maximize customer value while minimizing 
waste and the goal is to provide perfect value to the customer through a perfect value 
creation process that has zero waste. To reach this goal lean thinking changes the focus of 
management from optimizing separate technologies, assets and vertical departments to 
optimizing the flow of products and services through value streams that flow horizontally 
across technologies, assets and departments to customers.13 
It is very difficult to just implement lean since it is neither an activity nor a method; it is 
rather an approach or strategy of how to run the business and to step by step approach a 
vision of eliminating all the waste. 
In reality it is hard to eliminate all waste from a business, but using lean it provides huge 
possibilities to strengthen profitability and competitiveness through increased 
productivity and flexibility.14 

2.3.1 Lean Logistics 
A mix between supply chain management and lean production is called lean logistics and 
this combination is very useful to reach good results. The combined result is an end-to-
end solution from supplier to the business assembly line which is as optimized as 
possible, where the contribution from the supply chain management is the knowledge 
about external logistic flows, planning and stock optimization while lean contributes its 
knowledge in processes, layout, work efficiency, capacity and productivity. 
Lean logistics is divided into five parts: supply of the line, internal logistics, arrival, 
transport from the supplier and support of the processes.15  

2.4. Traveling Salesman Problem 
The traveling salesman problem is an optimization problem that is well studied through 
many complex problems. These problems are often impossible to solve by hand but could 
be formulated as a traveling salesman problem to be solved. The concept builds on the 
fact that the problem is easy to explain but hard to solve.  
 
 
 

                                                
12 Petersson, Per. 2009, 1. 
13 Lean Enterprise Institute. 2016. 
14 Petersson, Per. 2009, 1. 
15 ReLean. 2016. 
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“A traveling salesman should visit n cities. Each city will be visited exactly once and the 
traveling salesman will decide a tour, which starts in the hometown, visits all other cities, 
and then return to the hometown. The goal is to minimize the total distance of the whole 
route.”16   
 
The traveling salesman problem builds on the concept of a matrix that contains the 
distances between cities. All cities in the matrix will be visited and the distances refer to 
the arc costs in a graph. The matrix builds a graph containing the arcs and their costs, this 
is then the problem to decide which arcs to choose to get the minimal total cost when 
visiting all nodes in the graph. In this thesis the first node is only visited once and 
therefore it is a Hamiltonian path. 
 
The definition of a Hamiltonian path is: 
“A Hamiltonian path is a path between two vertices of a graph that visits each vertex 
exactly once.”17 
A Hamilton path problem is a problem of finding a Hamilton path with minimum cost.  
 
When formulating the traveling salesman problems it is important to separate the 
symmetric and non-symmetric case of the matrix. In other words, this means for example 
in the symmetric case that the arcs in the graph have the same cost independent in any 
traveled direction. Meanwhile in the asymmetric case, there are different costs 
concerning which direction between the nodes the salesman travels.    
The symmetric traveling salesman problem could be formulated in mathematical terms 
as: 
 

𝑋! =   1,                 𝐼𝑓 𝑎𝑟𝑐 𝑘 𝑖𝑛𝑐𝑙𝑢𝑑𝑒𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑇𝑆𝑃 𝑡𝑜𝑢𝑟, 𝑘 ∈ 𝐵
0,                 𝑂𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                                                          ,  

 
 
where B represents the amount of all arcs in the network.  
Let 𝐵!  denote the set of all arcs connecting to node j, and let B(S) denote the amount of 
arcs between the nodes in the real subset S. The problem could now be formulated as: 
 
min Z = 𝐶!𝑋!! ∈!  
 
when   𝑋! = 2,! ∈ !!          𝑗 ∈ 𝑁 
 
                       𝑋!  ≤  𝑆 − 1,! ∈!(!)       𝑆 ⊂ 𝑁 
 
                                        𝑋!  ∈   0,1 ,  𝑘 ∈ 𝐵  
 
                                                
16 Lundgren, Jan. 2003, 351. 
17	Wolfram Math World. 2016.	
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A study by Jonas Magnusson from Lund’s University shows that each ant behaves 
according to a number of simple rules and instincts.  
He also means that there is no overall intelligence that controls what happens in the 
anthill, but the collective intelligence comes from the aggregated behavior of the ants. 18 
The ants themselves are totally autonomous, which makes it relevant to apply this 
behavior in a computer system or program to act corresponding to the ants’ autonomous 
behavior find a good tour of a traveling salesman problem instance.  
 
Another study called “Ant Colony Optimization”19 has also investigated the fact that 
ants’ behavior could explain good ways of solving traveling salesman problems.  
The study discloses the fact that ants leave pheromones on their paths making these paths 
less desirable for other ants. 
This behavior allows for new a search to find an even better tour in the neighborhood.20 
 
The problem of finding a Hamiltonian path can be formulated as a traveling salesman 
problem. There exists a lot of these formulations from different problems of finding the 
shortest path between several different cities for example. The formulation could be done 
in quite similar way according to the different constraint specific for the problem to be 
solved. 
One complex example of this kind of formulation of a Traveling salesman problem (TSP) 
to find the shortest path is explained in the article “Exact Algorithms for Vehicle 
Routing”21.  

2.5. Third Part Logistics - 3PL 
Third part logistics is a concept where an external company is used for delivering the 
products to the customer and neither the supplier nor the customer are in charge of this 
logistic activity. Sometimes the service is bought, as a package where the products are 
both delivered and stockpiled.  
The requirements from the transport buyer are reduced costs, high security of supply and 
short lead times. 22 
In Sweden the concept of specialized transport companies has been used for a long time 
and third part logistics is one step further in the transport development.23 During the last 
20-25 years there has been a growth of logistic companies who offer advanced logistic 
solutions, e.g., have the responsibility for distribution activities of a company’s products 
at all the markets.  
One reason for this development progress is the potential economy of scale in the logistic 
activities which the company cannot fully use on their own.24 
                                                
18 Magnusson, J. 29. 
19 Dorigo, M. 1997, 53. 
20 Ibid, 64. 
21 Christofides, N. 1981, 255-282.  
22 Oskarsson, B. 2013, 123. 
23 Ibid, 319. 
24 Ibid, 320. 
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2.6 Local Sourcing 
With the increasing globalization of business, particularly in their sourcing strategies, the 
use of local suppliers decreased. But in the recent years the issue of using local suppliers 
has been discussed. The use of local authorities gives a greater consideration to 
economic, social and environmental wellbeing.25   
Today the companies are standing in front of a choice whether they should source locally 
or globally. The customers’ environmental and ethical demands have an impact on this 
decision as well as the cost and flexibility aspect. 26 
  
When a company is using local sourcing the geographical distance is an essential factor.27  
If the geographical distance could affect the customer satisfaction of the lead time of a 
specific product, local sourcing becomes more important to be able to shorten the lead 
times.28 
The benefit of local sourcing is shorter geographical distance between the customer and 
the supplier which leads to a shorter lead time. Co-operation between the supplier and the 
local sourcing company is needed. It could generate a good partnership where the local 
sourcing company is careful with the goods in exchange of better knowledge about the 
customer. The communication between the partners becomes smoother. 29 
From the customer's point of view the benefits of local sourcing is the flexibility in 
quantity as well as the language and cultural differences disappear.30 
  
The drawbacks of local sourcing could be higher prices since there is a storing cost at the 
local terminal.31 It could also be a lack of availability at the local terminal where the 
preferred products are not available. 
 

  

                                                
25 CIPS Knowledge. 2013, 1. 
26 Morrell, L. 2010. 
27 Enarsson, L. 2006, 257.  
28 Rosell, L. 2006, 102. 
29 Tunisini et al. 2011, 1013. 
30 Ibid, 1013. 
31 Ibid, 1013. 
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3 Methodology 

3.1. Qualitative Data Analysis 
Qualitative research is a generic term that refers to a group of methods and ways of 
collecting and analyzing data. When collecting the data material only a few objects are 
chosen and analyzed in a wide sense. The process to analyze this data material is to 
assemble and reconstruct the data in a transparent and rigorous way, which still remains 
true to the participants’ accounts. To meet the aim of a study identifying an appropriate 
approach in analyzing qualitative data can be challenging, but one way to understanding 
the analysis is to consider the processes involved.32  

3.2. In-Depth Interviews 
One type of qualitative data analysis research is in-depth interviews which is a method of 
collecting qualitative data. The method offers the opportunity to capture rich, descriptive 
data about people’s behaviors, attitudes and perceptions.  
 
Normally, this type of interviews is carried out face to face to have the ability of creating 
a report with the respondents’ answers and also read their body language. This generates 
a higher level of understanding of the answers.33  
 
To extract data from the interview, questions are asked in a wide sense using a discussion 
guide and the answer will generate more information than a narrowly asked question.  
 
In-depth interviews with partners, suppliers, others and possible, previous and current 
customers was held by a group of employees from the Business Development & Sales 
Effectiveness Department, Sales & Management Department and IPAB Management 
Department at IPAB with aim to identify the future product demand. 
 
The interviews were performed during June to November 2015 and there were in-depth 
interviews with 45 respondents. Generally, the interviews were 2 hours long and the 
questions were prioritized in the categories low, medium and high.34 
 
These interviews will be used as a base of the secondary data analysis described in 
Chapter 3.2.1. The authors also performed in-depth interviews with the employees at 
IPAB. A summary of the result of these interviews can be seen in Appendix A. 
 
 
 

                                                
32 Noble, H. 2014, 2.  
33 B2B International. 2015.  
34 Interview, Anders Norén, 2016. 
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3.2.1. Secondary Data Analysis 
Secondary data analysis needs a well-defined purpose and a clear view of why the data is 
collected and what kind of data the fundamental document contains.35 
Before doing a secondary data analysis it is relevant to have knowledge about the quality, 
the original purpose and the source of the data.36 
It is essential to have knowledge about the relevance of fundamental aspects in the 
document and also to ensure that the document is up to date so it is possible to use in the 
secondary data analysis. 
There are some important points to know about for evaluating the quality of the data in 
the fundamental document; the credentials, the disaggregation of the data, the intended 
audience and whether the document’s coverage of the topic area is broad or narrow.37   

3.3. Environmental Aspects 
The environmental aspect has increased in importance the latest years since the levels of 
CO2 and the air pollution has arisen. In the paperboard manufacturing process there are 
two factors which cause the CO2 emissions and air pollutions, the paperboard factory and 
the transports.  
 
At the paperboard mills a great effort in developing a more environmentally friendly 
manufacturing process has been made and the mills do not affect the environment in the 
same way as before, in fact they are not affecting the environment that much at all since 
emission levels have decreased and the waste from the process is cleaned. This is a result 
of a more efficient process where chemicals are taken care of with new soda recovery 
boilers and the water used in the process is cleaned and the particles which pollute the 
water are taken care of.  
 
Today the highest levels of CO2 emissions and air pollution comes from the transport 
sector and to save the environment the sector has to take its responsibility and decrease 
these levels. As the transport sector is getting more environmentally efficient it will gain 
not just the environment but also the company in an economic way and the society 
through a better climate.  
The cost aspect is very important for the company since there is money to gain while 
using cheap transport methods and hauliers. But the usage of cheaper hauliers has a price 
in terms of e.g. not so environmentally friendly trucks. 
A work is proceeding in Europe where the countries try to find a solution of how to get 
less emission and fewer vehicles on the roads. The strategies to reach these goals are 
presented below in Chapter 3.3.1 and 3.3.2. 
                                                
35 McCaston, M.K. 2005, 1. 
36 Ibid, 1. 
37 Ibid, 4. 
 



 19 

 

3.3.1. Subsidies 
There are different kinds of European environmental categories for engines where 
different requirements are set for each category. The requirement sets the maximum 
allowed emission level of various air pollutants.  
 
European emission regulations for new heavy-duty diesel engines are commonly referred 
to as Euro I to VI where VI is the newest regulation. The emission standards apply to all 
motor vehicles with a technically permissible maximum laden mass over 3 500 kg, 
equipped with compression ignition engines or positive ignition natural gas (NG) or LPG 
engines.38  
If a haulier is using Euro VI engines they will gain tax advantages which results to a 
lower cost of ownership. As the usage of Euro VI engines increases, the emissions and 
pollutions decrease.  

3.3.2. Road Taxation 
There is a higher amount of taxation regulations for road traffic compared to the 
regulations concerning boat traffic. 
Road taxation is becoming a more common tool to decrease the traffic and 15 countries 
in Europe are using the taxation system today. The taxation system is spreading across 
the countries and the coverage is increasing.39  
 
In Germany the system is called Maut and there is a big geographical spread of the 
system. From the beginning only traffic at Autobahn were tolled, but today traffic at 
smaller roads are tolled as well. The toll rates of Maut are based on the distance a vehicle 
travels on a road and a toll rate per kilometer that includes the infrastructure costs and 
costs due to the air pollution caused by the vehicle. No costs for modern trucks of 
emission class Euro VI will be charged for causing air pollution. Only the infrastructure 
costs are calculated for the partial toll rate for this type of truck.40  
 
The industry has chosen not to pass on the tax to the customer since it generates a greater 
effect if the taxation is affecting the haulier as they want to fill the trucks since the cost 
per truck is decreasing by doing that.41  
 

  

                                                
38 EcoPoint Inc. 2016. 
39 Interview, Christina Thörnquist, 2016. 
40 Toll Collect GmbH, 2016. 
41 Interview, Christina Thörnquist, 2016. 
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4 Iggesund Paperboard AB 

4.1 Iggesund Paperboard AB   
IPAB is a part of Holmen Group AB as shown in Figure 4.1.1.1 below. Holmen is a 
forest product group that produces printing paper, paperboard and sawn timber and runs 
forestry and energy. It is a strategically important resource for the group to have large 
forest holdings and a high proportion of energy production for its future development.42 
IPAB manufactures paperboard products in Iggesund, Sweden and Workington, United 
Kingdom. There is also a further processing of the paperboard products in Strömsbruk, 
Sweden. 
During the past hundred years there has been manufacturing in these factories, which has 
brought tradition and high craftsmanship.  
IPAB can offer customized products, which meet the highest requirements. Since IPAB 
has a complete product palette and the opportunity in further processing the products this 
meets the highest requirements towards customer experience and recycling.43  
 

4.1.1 The Organization 
 
 

 
Figure 4.1.1.1. Illustration of Holmen Group. 

 
 

                                                
42 Holmen AB, 2015. 
43 Holmen, 2016. 
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Figure 4.1.1.2 Illustration of IPAB organisation  

 

4.2 IPAB Products 
Two different kinds of product families are produced, the high quality product family 
Invercote is produced in Iggesund and the standard product family Incada is produced in 
Workington.  
Products from Iggesund and Workington are sent to Strömsbruk to be further processed 
before they are delivered to the customer.  
Depending on the customer's usage of the product it will be further processed or not. For 
example, paperboard products used for food packaging solutions need to be processed 
with a surface to stand the heat and also to keep the food away from paperboard flavor. 

4.3 Customer Segment - German Merchants 
The operating area of the German merchants broadly covers throughout Germany but 
generally each one of the merchants is operating in a specific area. Each merchant has got 
a different number of delivery addresses where some of them have got only one delivery 
address and some of them have got more than 20 delivery addresses.  
The main customer segments of the German merchants are graphic and packaging. 
There could be a difference between the customer and the user of the delivered 
paperboard, the ordering customer differs from where the products from Iggesund is sent, 
this is because the customer has in turn suppliers producing the end product of 
paperboard transmitted from Iggesund. 
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4.3.1. Order processing 
All customers are linked to agreements ranging from different time periods depending on 
the agreement between the seller at IPAB and the customer. 
When the customer wants to order they send a purchase order and either they are sending 
a direct order (DO) or a call-off. 
In case of a direct order the volume is sent to the customer. The service level agreement 
(SLA) decides how fast the delivery has to reach the customer. If the SLA is 21 days, 
IPAB strives for delivery within 21 days. 
 
In case of a call-off the ordered volume is sent to a terminal or mill where the customer 
can purchase the total quantity in at least 90 days, where either the whole quantity can be 
picked out at once or at a preferred number of times. If the customer does not pick out the 
volume in 90 days they are getting a fee. 
When the products are leaving the last terminal the delivered volume is invoiced and 
when the whole agreed volume is delivered the contract is cancelled.44 

4.3.2. The Product Supply Chain from Iggesund 
As the order volume is available in stock the goods are sent from the IPAB mill to the 
harbor Skärnäs in Iggesund where it is loaded on a boat with Lübeck as its destination. 
The boat departures from Iggesund to Lübeck twice every week.  
 
The paperboard products are unloaded from the boat in Lübeck, stored at the terminal, 
loaded on a truck and delivered to the customer. IPAB is using the haulier named 
Interforest Lübeck to deliver the goods from the harbor in Lübeck to the German 
merchant customers.  

4.3.3. Delivery Cost and Postal Code Areas 
The delivery cost is based on where in Germany the goods is supposed to be delivered 
and in which postal code area the customer is located. Germany is divided into different 
areas of postal codes and the German postal code is five numbers long and the postal 
code areas are based on the two first numbers in the postal code. These two numbers lies 
between 01 and 99 and covers the whole country. 
 
The operating area of the German merchants broadly covers throughout Germany but 
generally each one of the merchants are operating in a specific area. Each merchant has 
got a different number of delivery addresses with different postal codes where some of 
them only have got one delivery address and some of them have got a huge number of 
delivery addresses. 
 
The difference in the number of delivery addresses is depending on what the merchant is 
supposed to use the IPAB product for, because some of the merchants have a lot of 
                                                
44 Interview, Viktor Frisk, 2016. 



 23 

suppliers which gets small volumes. Some of the merchants have fewer suppliers who get 
a larger volume.  
Today each merchant orders as much volume as needed and sometimes the truck is not 
fully loaded and this is a waste of money as well as harmful for the environment.  

4.4 The Logistic and Supply Chain Department 
The Logistic and Supply Chain Department at IPAB controls the areas of: 

● Outgoing Transport, Distribution & storage 
● Logistical agreements 
● Service Care (utilising current infrastructure) 
● Service Concepts 
● Overall finishing capacity within Iggesund Paperboard 
● Responsible for Service hubs and their development 

4.4.1 Supply Chain from IPAB to the German Customer 
The logistic flow from the Iggesund mill is mainly driven by ship to Lübeck twice a 
week. The board rolls made from the mill is driven down to the harbor in Iggesund and 
loaded on, so called cassets which in turn is loaded onto the boats that goes to Lübeck.  
 
When the products have reached Lübeck they are reloaded in different ways depending 
on where the delivery is going.  
As mentioned, currently IPAB delivers the paperboard products to the merchants in 
Germany via boat to Lübeck. This contract will end the 30th of June and from 1th of July 
2016 a new contract starts and IPAB begins to ship their products to the harbor in Kiel. 
From both Lübeck and Kiel the products is delivered to the customers by truck. 

4.5 The Manufacturing Execution System TIPS  
IPAB has got a manufacturing execution system (MES) from Tieto called TIPS (Tieto 
Integrated Paper Solution).45 The system is a sales and production management solution 
that integrates planning, business functions and production processes. It covers the entire 
supply chain, from order planning to production and stock planning as well as cost 
calculation, delivery, distribution and invoicing.46 From TIPS it is possible to get 
historical data, but only from the years 2014 and 2015 since the system was launched at 
IPAB in March 2014. 
The historical data is possible to load in a pivot table through a Business Intelligence 
system where it is possible to choose what data to view. This preferred data can be copied 
and pasted into an excel sheet where it can be sorted and further selected. 
 

                                                
45 Tieto, 2014 
46 Ibid. 
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5 Analysis 
To reach the goal of finding a milk run between a suitable numbers of German merchants 
it is important to map and analyze their demand. The different steps to reach the 
understanding of their different behaviors will be shown below. The secondary data 
analysis is described as well. 

5.1. Data Analysis  
To get a clear view of the German merchant’s purchasing patterns i.e. how often they buy 
IPAB products, how much they buy and when they buy, a data analysis was made 
concerning this information.  

5.1.1. Sorting and Selecting Data 
By sorting and selecting information from TIPS it was possible to identify the different 
German merchants, their different delivery addresses by its postal code, the amount of 
delivered tonnes of paperboard and the number of deliveries during 2014 and 2015.  
As the German merchants were sorted out in the pivot table it was possible to copy and 
paste them one by one in different sheets in a big Excel document to analyze them further 
in terms of the number of delivery addresses by its postal codes, the number of deliveries 
and the volume of the deliveries.  
 
This Excel document gave a great overview over all the merchants and their buying 
behavior and further it made it easier to select which merchants to further analyze. The 
ABC-analysis made it possible to diversify and select the German merchants. Based on 
the ABC-analysis it was easier to see which ones of the German merchants to select and 
put into a milk run. The criteria were distances, delivery frequency and delivered volume.  

5.1.2. The Delimitation of 90 Tonnes 
The merchants receiving at least 90 tonnes in total during 2014 and 2015 were selected 
and further analyzed. This because many of them had this number of tonnes delivered. 
Having the ability to generate a milk run between different postal codes the deliveries 
have to be frequent or/and there has to be a considerable volume for each delivery and 
therefore the merchants with a total delivered volume of 90 tonnes were selected. It was 
easy to see in the Excel document that there were a lot of deliveries above 90 tonnes, 
which also were delivered with high frequency. 
 
It was notable in the selected and sorted data that below 90 tonnes the frequencies 
delivered to the merchants were too low and the delivered volume was too small to 
contribute in a milk run.  
The deliveries were divided into different categories where it was easy to see which ones 
of the merchants had got 90 tonnes delivered during 2014 and 2015 (category A).  
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Table 5.1.2.1: Table of the ABC classification categories for total delivered volume 

Category Total volume delivered in 2014-2015 

A ≥ 90 tonnes 

B 30 tonnes ≤ X < 90 tonnes 

C < 30 tonnes 

 

5.1.3. Postal Code 
When the merchants were selected by delivered volume to each postal code the postal 
code areas were taken into account. This is an important factor when contributing a milk 
run, because of the importance to deliver all paperboard products as fast as possible to get 
as efficient milk run as possible in terms of time, money and environment.  

5.1.4. Geographical Analysis 
To visualize the geographical spread of each delivery address Google Maps was used to 
map them based on their postal code. The locations were marked with the postal code and 
each merchant received a unique color. Pease see Figure 5.1.4.1.  
 
When each postal code was mapped it showed that the postal codes starting with 3, 4 and 
5 were close to each other as well as a high amount of delivery addresses were in these 
areas. 
In Google Maps there is a function where it is possible to calculate the distance, so by 
using this function the distances in kilometers were calculated from each postal code to 
every other postal code as well as the distance from Lübeck to every postal code. An 
Excel document was created with the selected German merchants in postal code area 3,4 
and 5, their delivery frequency, their delivered volume and a matrix with all the distances 
between every postal code so it would be easy to get an overview of all the distances.  
 
An ABC classification was done and the postal codes in category A were selected and 
further analyzed. As mentioned these were postal codes starting with 3,4 and 5.  
 
Table 5.1.4.1: Table of the ABC-classification categories for amount of delivery addresses 

Categor
y 

Total amount of delivery addresses in each postal code area 

A ≥ 4 

B 2 ≤  X < 4 

C < 2 
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Figure 5.1.4.1 Mapping of the German merchants and their different delivery addresses 

The distances from Lübeck to every postal code were found in TIPS. The distances 
between each postal code were found through the function in Google Maps which also 
takes the actual existing roads between these postal codes in account in reality. The 
distance shown in the Google Maps site was also the shortest distances between the 
chosen cities. 
All distances found both from the Google Maps site and in TIPS were collected in a 
matrix. As mentioned before, the matrix consisting all paths and all cities in the areas 3,4 
and 5 were the initial matrix from which the ABC classification analysis constructed new 
matrices. An illustration of the initial matrix can be found in Figure 6.1.3. 

5.1.5. Calculation of a Mean Delivery Costs 
When all the distances were calculated between Lübeck and each postal code in the 
chosen areas it was possible to calculate the delivery cost for each distance as it was 
possible to get the delivery costs from TIPS. The delivery cost in TIPS is per tonnes and 
it depends on how much is loaded on each truck but an assumption of 25 tonnes per truck 
was made because the trucks have to be fully loaded according to the economic and 
environmental aspect. Since IPAB only uses the haulier Interforest Lübeck the delivery 
costs are comparable with each other and a mean value was calculated.  
 

𝐷𝑒𝑙𝑖𝑣𝑒𝑟𝑦 𝑐𝑜𝑠𝑡 𝑝𝑒𝑟 𝑡𝑜𝑛𝑛𝑒 ∗ 25 𝑡𝑜𝑛𝑛𝑒𝑠 = 𝐶𝑜𝑠𝑡 𝑝𝑒𝑟 𝑡𝑟𝑢𝑐𝑘 
 

𝐶𝑜𝑠𝑡 𝑝𝑒𝑟 𝑡𝑟𝑢𝑐𝑘
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑓𝑟𝑜𝑚 𝐿ü𝑏𝑒𝑐𝑘(𝑘𝑚) = 𝐶𝑜𝑠𝑡 𝑝𝑒𝑟 𝑘𝑖𝑙𝑜𝑚𝑒𝑡𝑒𝑟 

           
 
Equation (1) 
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The cost per kilometer differed a little where it was greater the closer to Lübeck but the 
difference was just noticeably little so in agreement with IPAB a mean value was set.  
As the cost per kilometer was known it was possible to calculate the cost for each milk 
run and compare this cost with delivery costs without a milk run. 

5.1.6. Calculation of Delivery Cost per Order Size 
First the costs were divided into intervals since it is different costs for different volume 
sizes. Then the cost of a fully load truck was calculated based on the costs of different 
volumes. To get the cost per kilometer the cost per truck was divided with the distance 
from Lübeck. It is divided by the distance from Lübeck is because this is the only known 
cost.  
This resulted in different costs per kilometer based in different volumes sent.  
The equation that was used to calculate the cost per kilometer is the same as Equation (1) 
above. 

5.1.7. Buying Behavior based on historical data from 2014-2015 
The buying behavior of the German merchant is found when analyzing the data in TIPS.  
After the delimitation regarding the historical data from areas 3,4 and 5 the guidelines for 
the timespan were January to December in 2014 and 2015. The categories involve the 
range from less than 1 tonne per delivery up to 25 tonnes. The figures below illustrate 
compiled data from the two years mentioned. 
Figure 5.1.7.1 presents the sizes of the deliveries. On the x-axis the different categories 
are divided into respective charts post. The y-axis represents the summarized amount 
corresponding to each category. 
Figure 5.1.7.2 presents the summarized quantity according to month over the two years.  
To clarify, each charts post represents the total quantity delivered corresponding to each 
month from January to December over the two years.  
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Figure 5.1.7.1 Diagram over order sizes, 2014-2015. 

 
 

 
Figure 5.1.7.2 Diagram over delivered frequencies, 2014-2015. 
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5.2 Excel “Solver”. 
The ”solver” tool in excel could be used to solve distributions and networks. 
Routing of deliveries could be solved by this tool trough deciding which path or distance 
the item should chose to minimize or maximize the total distance traveled.47  
  
“Excel includes a tool called solver that uses techniques from operations research to find 
optimal solutions for all kind of decision problems.”48 
 
“Solver is part of a suite of commands sometimes called what-if analysis tools. With 
Solver, you can find an optimal (maximum or minimum) value for a formula in one cell 
— called the objective cell — subject to constraints, or limits, on the values of other 
formula cells on a worksheet. 
Solver works with a group of cells, called decision variables or simply variable cells that 
participate in computing the formulas in the objective and constraint cells. Solver adjusts 
the values in the decision variable cells to satisfy the limits on constraint cells and 
produce the result you want for the objective cell.”49 
  
The model of the problem is similar to an ordinary optimization model with decision 
variables, objective function and constraints together with their relationships. 
  
According to Chapter 2.2 the ABC classification is the underlying factor which generates 
the different matrices, which the “solver” tool operates on to find the total minimal 
distance. 
  
The Decision variables are set to the nodes in the matrix, the cities referring to the postal 
codes represent the nodes in every matrix, which the “solver” tool operates on. 
The decision variables are set to a random sequence in the beginning which later changes 
as the optimization tool tries to find the optimal minimized tour according to distance. 
To be able to use “solver” in excel the decision variables have to be filled in so the 
program knows which variables the program is allowed to change. This is the row called 
“By Changing Variable Cells” in the menu box of “solver”. The row is filled by the 
random sequence followed from the nodes in the matrix. 
  
On a spreadsheet in Excel the decision variables corresponding to each city/postal code 
are set in separate cells. Every cell in excel has corresponding coordinates which makes it 
easy for the program to operate on the information inside the cell when giving it the 
coordinates for the current cell. 
  

                                                
47FrontlineSolvers. 2016. 
48Excel Easy. 2016. 
49Microsoft Office support. 2016. 
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An objective function is needed for the program to know what to relate the optimal 
solution to. Normally this function depends on the decision variables.50 
The objective function will minimize the distance travelled when visiting all nodes or 
cities in the matrix. An example of how the mathematical formulation could look like 
follows as: 
  

Min Z = 𝐶𝑖𝑡𝑦1 ∗ 𝑥! + 𝐶𝑖𝑡𝑦2 ∗ 𝑥! +⋯+ 𝐶𝑖𝑡𝑦 𝑛 ∗ 𝑥! 
  
The x – values will represent the route chosen with the minimal total distance 
summarized from all chosen distances between all cities visited. 
This function is the one that gives the “Total distance” traveled. 
 
Most optimization problems are depending on constraints that restrict the decision of the 
decision variables.51 
The constraints are logical conditions that have to be satisfied by the program when 
finding the optimal solution. These constraints could be real world limitations as market 
demand, available labor hours or capacity and so on. 
  
The constraints of this problem will be a case where the cities (nodes) could only be 
visited once. This gives the question of the ordering of items. 
The main problem is to determine in which order to deliver the requested deliveries to 
merchant in different cities while minimizing the total distance traveled. 
Excel solver tool has a function called “all different” built inside where the values of the 
decision variables follow a combination of integers. 52 
This function can control the integers to follow a sequence of the first node being the 
same as the last one, referring to the Hamiltonian path problem.  
This makes the program to choose a city or postal code only once. 
To make the program know this, the menu box called “Subject to the Constraints” is 
filled with the nodes by marking all cells corresponding to the variables that should be 
visited. 
  
  
  

  

                                                
50 FrontlineSolvers. 2016. 
51 Ibid. 
52 Ibid. 
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5.3. Calculation of Milk Run (TSP) 
The initial matrix consists of the distances between every relevant postal code (city) 
which is the starting point when finding the matrices regarding to the factors further 
analyzed as order sizes and frequencies of deliveries. 
The orders sizes were categorized in 1 to 3 tonnes, 3 to 5 tonnes, 5 to 10 tonnes and 10 to 
25 tonnes. These categories gave four different matrices based on which postal codes the 
categories matrices consisted. 
Due to the highest percentage of which order size that were delivered to each postal code 
during the years of 2014 and 2015 the categories were divided based on this information. 
Some of the postal codes occurred several times in different categories because of the 
small difference between the percentages, for example, if one postal code had 45 
percentage of order sizes between 1 to 3 tonne and 53 percentages of 5 to 10 tonnes in 
sizes of orders each delivery. In this case the postal code was taken into account in both 
categories.  
  
When the matrices were found the TSP problem was solved on these distances. Each 
matrix consisted of one shortest path according to distance, this was found using “Excel 
Solver” tool. 
The same process was done for the frequency of the orders delivered to the analyzed 
postal codes. 
The frequency was divided into 12 to 15 times delivered per year to each specific postal 
code. 
  
When analyzing the results from the calculations, it was clear that all postal codes 
included in the matrix based on the category with delivery frequency 15 times per year 
also were found in the matrix regarding order size 1 to 3 tonnes.  
Milk run 1 was calculated from this match of postal codes. 
The total distance of the milk run 1 was calculated from Lübeck to the first node in the 
sequence followed by the rest of the distances in the sequence and the outcome was the 
shortest way in total between all postal codes including Lübeck.  
 
When analyzing the other category of frequencies, there were a milk run 2 which 
appeared and fit very well according to the recommendations for a milk run. Milk run 2 
consisted of all postal codes regarding the category of 12 deliveries per postal codes a 
year. 
The order sizes differ in the milk run 2. The sum of these order sizes will fit well to the 
size of one fully load truck. 
The two milk runs and the results from the calculations are illustrated in Chapter 6.  
  
The optimal milk run 1 had a distance which exceeded the time limit for the regulations 
regarding the drivers of the trucks. The drivers are not allowed to drive more than the set 
time limit without resting and eating. 
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Therefore, milk run 1 was divided into two parts where the driver stops after the three 
first postal codes have been visited and the remaining postal code included in milk run 1 
are visited the day after when the driver continues the route. 
The total distance remains the same in the case where there is just a stop regarding the 
time limit of the driven distance. 
When optimizing milk run 1 in two parts instead of one there is a difference in the total 
distance travelled. When splitting milk run 1 into two separate smaller milk runs the 
optimization program brings two smaller milk runs which gives a bigger total distance 
travelled than the case of just a pause in the original milk run 1.  
These two cases are discussed in Chapter 7.2. 

5.4. Secondary Data Analysis 
A secondary data analysis is made on the aspects of sustainability, customer behavior and 
future demands perspective. 
The main focus of the fundamental analysis was regarding delivered and ordered 
products linked to customer satisfaction.  
 
The questions concerning the supply chain was sorted out from the Excel document and 
further analyzed. 
The focused question categories are: 

o   The change of the supply chain 
o   Industry trends in 5 years 
o   New entrants into the distribution chain 
o   Importance of sustainability (environmental, social, financial) 
o   Strategic challenges 
o   Reducing CO2 
o   Reducing cost of transportation 

The answers of interest were compiled to obtain an overview of the general opinion of 
the future supply chain. 
An introduction and review of the document was made together with Anders Norén, 
Strategic Product Director at Iggesund Paperboard, to give knowledge of the original 
aspects and purposes of the document based on the underlying project and in-depth 
interviews.  
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6 Result 
In this chapter the result from the ABC-categorizations 

                        and optimization tool is presented.  
 
 

6.1 Area Division  
The Figure 6.1.1 to the right clearly 
marks the areas which the  
optimization model and the  
milk runs from the analysis are based on.   
As mentioned in Chapter 5.1.4. 
these areas consist at the largest 
amount of deliveries which makes  
these the most interesting to analyze.  
Figure 6.1.3 presents the  
distance matrix including all  
postal codes (cities) selected  
from the delimitations in Chapter 5.1 

  
  
 
 
 
  
 
 

 
 
       
 
 
 
 
 
 
 
 
 

 
   
 

Figure 6.1.1 Illustration of the three focus areas                        
blablablab liincluding the postal codes in these areas 

Figure 6.1.2 Illustration over all cities corresponding to the      
hejhejhjjjjjjjanalyzed postal codes. Each color presents one company 
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Lübeck! Bielefeld(49)! Bielefeld(09)! Bad Oeynhausen! Hemmingen! Braunschweig! Göttingen! 
Schmallenberg! Köln! Frechen! Mönchengladbach! Korschenbroich! Dortmund! Datteln! Borken! 
Emsdetten! Löningen! Lippstadt!  Gütersloh 

 
 

 

6.2 Optimal milk runs  
The matrices below are categorized based on the ABC classifications, which is explained 
in Chapter 5.1.2.  
The relevant deliveries are shown throughout the distances in the matrices.  
Optimal solutions for the two different milk runs are presented in the order of which the 
nodes (or cities corresponding to the postal codes) should be visited which gives the 
shortest total distance in km.  
The recommendation to the reader is to study the result and Figure 6.2.1.1 from category 
1 according to the order sizes and the result and Figure 6.2.2.1 from frequency 15 orders 
per year.  
These results presented in Figure 6.2.1.1 and 6.2.2.1 showed that it would be wise to 
match and find the most optimal milk run according to the frequency of deliveries 
together with order sizes. The sum of the volumes of the orders in this first optimal milk 
run corresponds to the cargo space of one truck (25 tonnes).  

6.2.1 Order size 
The following matrices represent the different categories in which the delivered orders 
differ in size. Category 1 presents order sizes of 1 to 3 tonnes, category 2 presents order 
sizes of 3 to 5 tonnes, category 3 presents order sizes of 5 to 10 tonnes and category 4 
presents order sizes from 10 tonnes up to 25 tonnes.   
Below every matrix a sequence follows, which represents the optimal route to visit each 
city and deliver each order. The optimal route gives the minimal total distance when 
visiting each city in the matrix.  
 
 
 
 

Figure 6.1.4 The sequence that gives the total minimal distance when visiting all  
                     cities in the matrix. 

Figure 6.1.3 Distance matrix containing all distances between every city in the areas 3,4 and 5. 
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Figure 6.2.1.1 Distance matrix corresponding order sizes category 1 (1-3 tonne). 

Lübeck ! Bielefeld! Gütersloh! Schmallenberg! Frechen! Mönchengladbach!  
Borken! Emsdetten! Löningen! Braunschweig! Bad Oeynhausen 

Figure 6.2.1.2 The sequence given from the “Excel Solver tool” based on the matrix above. 

Total Distance of the sequence is 1331 km. 
 

 
 

 
Figure 6.2.1.3 Distance matrix corresponding order sizes category 2 (3-5 tonne). 

Lübeck! Datteln! Löningen! Göttingen! Mönchengladbach 

Figure 6.2.1.4 The sequence given from “excel solver tool” based on the matrix above. 

Total Distance of the sequence is 1214 km 
 
 

 
 
 
 

 
Figure 6.2.1.5 Distance matrix corresponding order sizes category 3 (5-10 tonne). 

Lübeck! Mönchengladbach! Köln! Schmallenberg! Göttingen! Lippstadt (58) 

Figure 6.2.1.6 The sequence given from “excel solver tool” based on the matrix above. 

Total Distance of the sequence is 1010 km. 
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Figure 6.2.1.7 Distance matrix corresponding order sizes category 4 (10-25 tonne). 

Lübeck! Bielefeld(49)! Hemmingen! Dortmund! Korschenbroich! Köln! Frechen 

 
Figure 6.2.1.8 The sequence given from “excel solver tool” based on the matrix above. 

Total Distance of the sequence is 823 km. 

6.2.2 Frequency 
The Figures 6.2.2.1 and 6.2.2.3 represent the categories concerning the frequencies of the 
deliveries. Category 1 in this section contains the frequency of about 30 deliveries to each 
city (postal code) in 2014-2015, which corresponds to about 15 times a year. The 
appearance of the matrices follows below. The optimal routes when visiting all cities in 
the matrices are presented in the sequence below each matrix.  
The total minimal distance when visiting all cities in the matrix is presented below each 
sequence.  
 

 
Figure 6.2.2.1 Distance matrix containing distances between cities corresponding to the postal codes.   
hejhejhejhejhiThe matrix is based on delivery frequency (about 15 time per year). 

Lübeck! Bad Oeynhausen! Braunschwieg! Löningen! Borken! Mönchengladbach! Schmallenberg 

 
Figure 6.2.2.2 The sequence given from “excel solver tool” based on the matrix above. 

       Total Distance of the sequence is 1136km. 
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Figure 6.2.2.3 Distance matrix containing distances between cities corresponding to the postal codes. 
The matrix is based on delivery frequency (about 12 time per year). 

Lübeck! Bielefeld(49)! Göttingen! Lippstadt! Gütersloh 

 
Figure 6.2.2.4 The sequence given from “excel solver tool” based on the matrix above. 

       
Total Distance of the sequence is 719 km. 
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6.2.3 Illustrations of the optimal milk runs 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
.  
 
 
 
 
 
 
 
 
 
 

 
 
 
 

  

Figure 6.2.3.1 Illustration of milk run 1. 

Figure 6.2.3.2 Illustration of milk run 2. 
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6.3 Costs and saving opportunities 
Table 6.3.1 consists of distances to each postal code from Lübeck multiplied with the cost 
for these distances gathered from “TIPS”.  
The postal codes (cities) included in the matrices are the same as in the two different milk 
runs.  
Table 6.3.2, where the first columns consist of only Lübeck as starting destination, shows 
the cost of delivering an order once.  
The tables consists of the milk run situation with every starting destination being the last 
visited city in the sequence also shows the cost of these distances. The mean delivery cost 
which is presented in Chapter 5.1.4 is used when calculating the cost of the distances in 
both milk runs, except the distance from Lübeck that could be found in TIPS.  
The result from the deliveries without any milk run could easily be compared with the 
result from implementing a milk run on the same delivery.  
By gathering deliveries and orders using the theory of a milk run instead of a delivery 
situation as driving back and forth to Lübeck for each and every order.  
The results below show the cost with and without any milk run. A saving opportunity is 
presented by taking the difference in the cost from a milk run subtracted from the cost 
without using a milk run when delivering.  
 
Table 6.3.1: Cost per km corresponding each mileage together with total cost.   
City/Postal Code To City/Postal Code Distance(km) x Cost(€) Cost Distance 
Lübeck            To Bad Oeynhausen 290 * X1 € X7 € 
Lübeck     To Braunschweig 271 * X2 € X8 € 
Lübeck     To Löningen 275 * X3 € X9 € 
Lübeck     To Borken 407 * X4 € X10 € 
Lübeck     To Mönchengladbach 499 * X5 € X11 € 
Lübeck     To Schmallenberg 436 * X6 € X12 € 
         =  𝐗𝟏𝟑 € 
 
Table 6.3.2: Cost per km corresponding each mileage together with the total cost for the milk run 1. 
City/Postal Code To City/Postal Code Distance x Cost Cost Distance 
Lübeck            To Bad Oeynhausen 290 * X14 € X16 € 
Bad Oeynhausen To Braunschweig 145 * X15 € X17 € 
Braunschweig  To Löningen 259 * X15 € X18 € 
Löningen To Borken 144 * X15 € X19 € 
Borken To Mönchengladbach 113 * X15 € X20 € 
Mönchengladbach To Schmallenberg 185 * X15 € X21 € 
         =  𝐗𝟐𝟐 € 
Saving through Milk Run 1 implementation: X23 € 
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Table 6.3.3: Cost per km corresponding each mileage together with total cost.   
City/Postal Code To City/Postal Code Distance x Cost Cost Distance 
Lübeck To Bielefeld49 332 * X24 € X28 € 
Lübeck To Göttingen 334 * X25 € X29 € 
Lübeck To Lippstadt 367 * X26 € X30 € 
Lübeck To Gütersloh 339 * X27 € X31 € 
        =  𝐗𝟑𝟐 € 
 
Table 6.3.4: Cost per km corresponding each mileage together with the total cost for the milk run 2. 
City/Postal 
Code 

To City/Postal Code Distance x 
Cost 

Cost Distance 

Lübeck To Bielefeld 49 332 * X33 € X35 € 
Bielefeld 49 To Göttingen 178 * X34 € X36€ 
Göttingen To Lippstadt 157 * X34 € X37 € 
Lippstadt To Gütersloh 50 * X34 € X38 € 
        =  𝐗𝟑𝟗 € 
 
Saving through Milk Run implementation: X40 € 
 
As one can see it is more profitable from an economic point of view to use milk runs 
instead of the current way of delivering the goods to the customers. The reason is that it is 
more expensive the less you deliver to the customer. For example, if the delivery cost is 
3.04 EUR per kilometer to deliver goods from Lübeck to Gütersloh compared to if the 
mean cost per kilometer of 1.44 EUR to deliver goods while using a milk run. The cost of 
3.04 EUR is based on the most common delivered volume to Gütersloh and since it is 1-3 
tonnes the cost per kilometer increases. 

6.4. The Outcome of the Secondary Data Analysis 
This is a summary of the respondents’ answers from the focused question categories in 
the secondary data analysis based on the in-depth interviews 
 
The respondents consider an increased demand for shorter lead times, which in turn will 
require a more flexible supply chain to meet customer needs and demand. Shorter lead 
times will also require a broader network with an increased number of partners in terms 
of 3PL and local sourcing to reach the market faster. An increased automation of order 
processing will be required to decrease the lead times. To make this work, more 
integration with the customers are required to get a better knowledge of their 
requirements and have the possibility of quick response to these requirements. 
A result will be a movement closer to the market which in turn will lead to a reduction of 
the stock levels. 
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Standardized order processing, 3PL, a movement closer to the customer and faster 
distribution will lead to new entrants of the supply chain, the respondents predict. 
The importance of sustainability will increase in the coming 5 years but it is important 
that sustainability is moving together with cost reductions. The usage of sustainable 
suppliers is required but without increased costs. 
As the transports are getting more efficient it will lead to decreased transportation costs.  
In turn this entails an operating efficiency, cost efficiency, contributes a decrease in 
emissions as well as it is a possibility of being prepared for coming regulations of 
transports and emissions. 
 
A reduction of CO2 emissions is important in terms of striving towards a sustainable 
development since it is an increased demand for CO2 reduction. Generally, the 
respondents will be identified as sustainable companies and a reduction of CO2 emissions 
is a movement in the right direction to achieve this. It is important to follow a strategy of 
sustainability because of the company’s, customers’ and others’ expectations of this. 
CSR should also be included in this strategy since CSR will get more attention and 
companies will be more willing to take greater responsibility for changing the world in 
terms of its impact on society. 
 
The respondents do not think sustainability will be an extra profit for the company so 
there will be challenging to act as sustainably as possible and in the same time as cheap 
as possible. 
 
In the coming 5 years it will be challenging for the companies to prove how sustainable 
they are since it is hard to report sustainability measurements, as they are hard to 
measure. 
The biggest strategic challenge in the coming 5 years is to get the complete supply chain 
in the growth compass, add sub-suppliers and keep control of the growth in a legal, safe 
and sustainable way without losing the customer’s and other interests trust. 
 
As a summary of this secondary analysis the respondents think the lead times will be 
shorter in the future and to manage shorter lead times the stakeholders in a supply chain 
have to co-operate in a higher extent compared to today. Local sourcing and 3PL is a way 
of managing shorter lead times. 
The environmental issue will be more important, mainly because of the customers 
increased demand for this. The biggest challenge of establishing more environmentally 
friendly transports is the cost aspect. But, who will pay for this?  
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7 Discussion  

7.1 ABC classification and Delimitations 
Based on the criteria for contributing a milk run different delimitations were chosen. 
IPAB has customers all over the world, but German merchants were chosen as the focus 
group of the project since this customer group is important customers of IPAB as well as 
they generally purchase frequently and standardized. German merchants often buy the 
same product from time to time as well as they have a continuous demand. 
 
To contribute a milk run frequency and standardization of the deliveries are important 
factors. 
Another delimitation was merchants who purchased at least 90 tonnes based on historical 
data from 2014 and 2015. Customers with a demand of less than 90 tonnes were not 
interesting since the milk run was not applicable to deliveries to these customers with 
such a low total ordered volume. 
 
Since Germany is divided into 99 postal code areas the customers were mapped to get an 
overview of their geographical spread. The geographical spread between the customers 
cannot be too wide because of the difficulties contributing an optimal milk run. 
As mentioned through the rapport the numbers mentioned as 3,4 or 5 means that the 
postal codes in these areas all starts with the corresponding number mentioned. 
For example the postal code 33649 means that this postal code belongs to “area 3”. 
 

 
Figure 7.1.1. Illustation of mapped customers and the areas 3, 4 and 5 
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The ABC classification divided the amount of tonnes into A, B or C classes. 
As Table 5.1.2.1 shows, class A consists of the postal codes that got 90 tonnes or more 
delivered summarized over 2014 and 2015. The A class from the classification was the 
category which was further analyzed. 
Another ABC classification was done after the classification regarding the amount of 
tonnes. 
 
The following ABC classification divided the amount of deliveries of each area over the 
historical years. A classification means that this area consisted of 4 or more postal codes, 
which had got any deliveries through the years of 2014 and 2015. This was to get a 
picture of the areas where there were most frequent deliveries of 90 tonnes or more. 
These ABC classifications together gave a clear view over the areas that were most 
relevant to analyze further. 
Area 3,4 and 5 were further evaluated. 
A milk run is examined to be optimal through different aspects. The relevant factors to 
find a milk run for these deliveries were to picture the different sizes of the deliveries, 
how often the different postal codes got deliveries and the distance between the postal 
codes. 
 
As explained in Chapter 7.2 the different order sizes and frequencies were divided in 
categories that generated different groups of postal codes regarding these factors. 
When these groups of postal codes were examined the optimization was done regarding 
the distances of these postal codes. Further explanation regarding the examinations of the 
milk runs follows in Chapter 7.2. 
  
The delimitations and ABC classifications made it possible to find interesting areas and 
postal codes that could be optimized and generate reasonable milk runs. 
 

7.2 Milk Runs 
The approach to produce the different matrices by the different categories was explained 
in Chapter 5.1.2. 
The merchants were filtrated and different matrices were formed consisting of the 
distances between the postal codes.  
 
From this discovery it was useful to form an optimal milk run throughout these postal 
codes. When the postal codes for the first milk run was concluded the Hamiltonian path 
problem of these destinations were to be determined. 
This was done through the “Excel Solver “ tool. The outcome when the program had 
found the optimal route, which gave the smallest total distance traveled are presented in 
Chapter 6 in Figure 6.2.2.1. 
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There were calculations done on this milk run through the assumptions done by the 
distances between the postal codes and using the produced value of the “Mean Delivery 
Cost”. The results from the calculations are presented in Table 6.3.2. 
The calculations done throughout the current situation are presented in Table 6.3.1. These 
calculations correspond to the same postal codes as included in milk run 1, therefore 
there could be a comparison done of the cost between the different cases. 
The result from the calculations presented in Chapter 6 shows a remarkable difference in 
the cost of deliveries with and without a milk run, as Tables 6.3.1 and 6.3.2 shows from 
the calculation that there is a remarkable difference in the cost of deliveries with and 
without a milk run. 
  
Milk run 1 is considered as a successful outcome when there are many different factors 
that map each other. By this it means that firstly the order sizes are very similar in the 
average case. Secondly the frequencies match which makes it relevant to map the chosen 
postal code to a milk run. The third aspect is that they are located in the areas, which are 
delaminated to be 3,4 or 5. 
  
Regulations regarding the total distance a driver is possible to drive due to the time limit 
during one day made the case of this milk run questioned. This milk run could be split 
into two parts. The idea was to pause the planned milk run after visiting the three first 
destinations in the evaluated sequence. The driver continues the next day by visiting the 
remaining destinations of milk run 1.   
The total distance and total cost calculated from the initial milk run 1 will not change by 
doing as mentioned. The case of splitting the milk run 1 regarding to the regulations will 
not affect the distance or cost. 
  
The fact that similar order sizes are preferred is because it refers to the theory of lean 
management and the standardization of production for instance. This is one way to 
conclude the optimal milk run, but when submitting the second milk run there was a 
different case regarding the order sizes. 
 
Milk run 2 consisted of different order sizes but similar frequencies. The difference of 
order sizes should not play any significant role due to the loading capacity of the truck, it 
is the same amount summarized. 
Milk run 2 was well adapted regarding the delivery regulations and does not exceed the 
time limit.   
Same as for Milk run 1, Milk run 2 also generates a cost reduction regarding the 
transportation cost. This can be seen in Tables 6.3.3. and 6.3.4. 
  
Of course it has to be taken into account that many assumptions and delimitations have 
been made to get manageable parameters to calculate which may not exactly present the 
real world case in detail. But as far as the analyzes show and knowledge of the 
delimitations the numbers, assumptions and delimitations are not so far from the reality 
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though, which shows as interesting approach of outcome if there were an implementation 
of milk runs regarding the deliveries. 
  
All suggestions of milk runs are illustrated in Chapter 6.  

7.3 Data Analysis 
While doing the secondary data analysis it is possible to see a pattern of the respondents’ 
answers. The respondents predict shorter lead times in the future and to manage this 
IPAB has two choices, either to have more products in stock or a more efficient supply 
chain. It is expensive to keep product in stock so the company has to analyze the overall 
gains and costs of an increased stock volume. It is important to remember that paperboard 
products get a yellowish color during time, so it is risky to keep the same product in stock 
for a long time since it may result that the product ends up as waste. If an old product is 
delivered to the customer who is not satisfied with the product it may result in a re-claim 
which gives the company bad reputation and may lose the customer which is expensive in 
the long run. 
  
Since the market is more competitive today than before a company’s value includes more 
than just the delivered product. In the recent years, competitive advantages such as 
service have been more important to keep the customers.53 If a company could meet the 
customer demands they will earn competitive advantages and keep the customers. If the 
company could keep the customers it will be profitable in an economic point of view and 
also as goodwill.  
 
Since the outcome of the secondary data analysis showed that a more efficient supply 
chain will be required in the future the company needs to co-operate with partners in a 
higher extent to reach this efficiency. 
One contributing factor for a more efficient supply chain is local sourcing. It has been 
trendy with local sourcing the latest decades and IPAB has locally sourced terminals and 
service stations in Germany among others. The aim of terminals and service stations is to 
locate the products closer to the market. As the companies moving closer to the market it 
results in the ability to be more efficient since the lead times gets shorter. 
Having a flexible supply chain is also a competitive advantage which will lead to 
goodwill in the way of good service from Iggesund Paperboard. 
  
One important factor when moving closer to the market is the co-operation with the 
hauliers and the employees at the terminals and service stations to minimize 
misunderstandings, to handle the products carefully and take good care of the customers 
when delivering the goods. 

                                                
53 Wanger-Ögren, M. 2016. 
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But since it is hard to get the customers opinions of the products and the services an 
outcome of the co-operation with the hauliers and employees at the terminals and service 
stations could generate better input of their opinion in a higher extent than today. 
More integration with the customer will be required in a higher extent in the future to get 
a better knowledge of their requirements and have the possibility of quick responses to 
these requirements.54 Keeping in touch with the customers will lead to competitive 
advantages since it is a great service from Iggesund Paperboard. 
From Iggesund Paperboard’s point of view this will also lead to a reduction of the stock 
levels since they get a better knowledge of the customers’ demand requirements. 
  
Since SLA is a measurement of the expected time frame of delivering the products it is 
possible to measure how good IPAB is to deliver in expected time. Today the SLA is 
used when the order is put into the system and internally know when the product is 
supposed to be delivered. Today IPAB cannot market the SLA as something the customer 
can pay for to get the delivery fast, but in the future it could be a possibility. 
To market the SLA they have to be able to show how good they are in terms of delivering 
the products in the right time. Previously the deliveries have been delayed extensively, 
which is not good from a marketing point of view. 
If IPAB manages to shorten their lead times and get a more efficient supply chain this 
might lead to better delivery security where they manage to deliver the products in right 
time and this could lead to a possibility of marketing of the SLA which in turn leads to a 
better relationship with the customer and this will also be profitable for Iggesund 
Paperboard.   
  
Another outcome from the secondary data analysis is the prediction of a requirement with 
increased automation of order processing. If the supply chain gets more efficient it is also 
possible to extensively increase the standardization of the order processing which will 
lead to decreased lead times and increased customer satisfaction. The standardization is a 
step in the right direction then striving to automation of order processing.  
Thinking in terms of lean management standardization is useful to increase the lean 
management of the company.  
 
 
 
 
 
 

                                                
54 Interview, Anders Norén, 2016. 
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7.4 Environmental Aspects 
The importance of sustainability has increased the last decades and companies have to 
think more from a sustainable point of view because of regulations and customer's 
demand of this. 
A challenging part is to keep sustainability moving together with cost reductions, but it is 
important to remember that the company could earn such things as goodwill while being 
sustainable. 
The usage of sustainable suppliers is required but without increased cost. Today, the 
German hauliers get subsidies of changing to more environmental friendly trucks which 
also lead to no extra cost for the companies to use these environmental friendly hauliers. 
  
Since road taxation continues to spread to an increased number of roads all over Europe it 
will be more expensive to drive on those roads. This will affect the cost for delivering 
goods where it will be cheaper per tonne if the truck is fully loaded. Today the haulier’s 
cost for a fully loaded truck is cheaper than just deliver a few tonnes where the 
importance of fully load trucks will be more essential to minimize the overall transport 
costs in terms of less cost per tonne both from road taxation and transport cost. 
  
If IPAB could find a strategy of fully load trucks they will reduce their impact on the 
environment, lower the cost of transportation and be able to market themselves as an 
environmental thinking company. 
In the long run the company itself, the society and the environment will earn things from 
this strategy. 
  
A challenge for IPAB will be how to measure their environmental impact to be able to 
show their reduction of their impact on the environment. 
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8 Source Evaluation 
Sources have been selected carefully in terms of reliability and validity. Subjects whose 
definitions have not been changed during the last couple of years could be referred to a 
few years old sources. Otherwise recently updated sources have been used because of 
their increased trustworthiness.  
 
The fact that interviews have been made with employees from IPAB has been taken into 
account since the outcome of the interviews may not be from an objective aspect. But the 
interview questions have mostly been concerning how the company is operating today 
which is just fact and not that much of an opinion.  
 
The secondary data analysis has been carefully analyzed and interpreted. It is easy to 
misunderstand the questions and the answers since it is someone else who asked them 
and interpreted the answer. The overall opinion of the respondents has been taken into 
account since it leads to the best result in terms of majority in the answer. 
 
Both Swedish and English sources have been used which makes it hard for non-Swedish 
speaking persons to analyze the sources.  
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9 Benefits and Drawback of the Project and 
Further Research  
The suggested milk runs that the authors have developed through this project are based 
on many assumptions and delimitations as mentioned. Some factors could be criticized. 
The reasons of delimitations of 90 tonnes were done to capture big and frequent ordering 
merchants. When not delimitated by 90 tonnes the data would include merchants who 
buy less frequent which would not be relevant to include in the concept of a milk run in 
the first place. 
The authors were aware that there could be more efficient milk runs regarding the 
distances between the merchants in Germany, but the delimitations of this project has 
brought the milk runs inserted in Chapter 6. These factors are left for further study of the 
project.   

 
The literature study shows the importance of customer satisfaction regarding milk run 
concepts. This is why the authors question milk run 1 and gave a suggestion of splitting 
this into two parts to match the regulations regarding the drive, but this would affect the 
customer satisfaction regarding the time limit of a milk run driven in one day. 
The secondary data analysis highlighted some important factors that were requested by 
the customers included in the interviews. Overall, these factors pointed out the 
importance of maintaining and improving the customer satisfaction. The main focus were 
demand regarding more flexible supply chain, shorter lead times and the environmental 
aspects. 
 
The document reflects the importance of cooperating more with all parties in the supply 
chain in the future. Local sourcing is an important subject to develop in order to achieve 
customer requirements. 
A company’s value is not only included in the products but also in the service towards the 
customer. High service levels generate competitive advantages. 
If the company wants to decrease the lead times and improve their supply chain, one 
suggestion would be to expand numbers of terminals in Europe to be closer to the 
customers. This would shorten the lead times and increase the customer satisfaction and 
also affect the implementation of milk runs positive. 
 One can also consider whether to apply the concept that exists in Lübeck in several 
places. It is not profitable if there are lots of different milk runs where all have to be 
driven back and forth to Lübeck constantly. 
Since transportations costs will be higher it is better to focus on having starting points, 
terminals or likewise in several places instead of one. This is because many of the postal 
codes that were ignored from the delimitations are further away from Lübeck than the 
ones taking into account in the project. 
One drawback for this project by the in-depth interview document was that not only 
German customers answered the questions. 
Further recommendations for IPAB are to consider the environmental aspects of the 
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transportations. Paperboard will benefit from decreasing the environmental footprint 
based on customer satisfaction and costs. It will also bring benefits from being in 
forefront by these aspects because of the company standing out from the crowd. 
A further recommendation is to optimize the transport based on road taxations and duties. 
Each tonne will be more expensive to deliver in the future.  
The concept of the project should be applicable to the new terminal in Kiel. 
There have not been any studies done on this case because of limited historical data and 
cost information when this is not yet procured. 
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10 Conclusion and Further Recommendations 
 
The use of milk runs will contribute to reach the decided targets of the project with 
shorter lead times than today, increased customer demand and optimization of supply 
chain.  
If the company introduces the concept of milk run it will generate a more standardized 
delivery process and reduce the cost of transportation. The milk run concept will also 
reduce the impact on the environment through fully load trucks and shorter lead times 
through the supply chain aiming for better fulfillment of the SLA framework. Last but 
not least, IPAB will earn goodwill from the customers through increased customer 
satisfaction. 
 
Based on the analysis of the project it has been possible to map the German merchants 
and identifying their buying behavior. Since delimitations and assumptions were done 
different merchants were classified which made it possible to select which postal codes to 
optimize and base the milk runs on.  
 
Based on the qualitative data analysis the respondents predict a future demand of 
increased responsibility of the environmental impact.  
Since there is an increased spread of road taxation it is more important to fully load the 
trucks to decrease the overall transport costs, which is also better from an environmental 
point of view.  
 
Since the result of the project proves that the concept of milk runs reduces the 
transportations costs, the authors recommend IPAB to further investigate the concept for 
future implementation. 
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12 Appendix 
 
A: Compilation of Interview with Christina Thörnqvist 
  
What are the new and/or coming laws and regulations concerning transport and 
emissions? 
  
Today it is subsidized using Euro VI engines and this legislation makes it advantageous 
to change trucks. A change from e.g. Euro IV to Euro VI engine generates a saving in the 
total cost of ownership. 
  
Road taxation is spreading all over Europe and the spread is growing rapidly. In Germany 
the taxation system is called MAUT and it has been developed during the latest 20-25 
years. From the beginning it was only taxation for driving on Autobahn but today also 
smaller roads are taxed. MAUT is controlled of the government and it is a yearly income 
source of about 30 BEUR. 
The French government tried to introduce road taxation as well but it got to complex. 
The taxation system is a tool to reduce the congestion but also to finance the road 
network and to control the impact of the environment. Germany applied the taxation 
system yearly compared to other countries and the system covers broadly across the 
country. 
  
The industry has made a decision of not passing on the tax to the customer since it is 
getting a bigger effect of not doing that. 
  
The regulations are more common and developed for road traffic compared to the boat 
traffic. 
  
The paperboard mills are developed and their environmental impact is very small 
compared to before, the transports have the biggest impact on the environment today. The 
development of sustainable transports lies behind the development of the mills.  So from 
Iggesund Paperboard’s point of view the carbon footprint of the mills is reduced but the 
carbon footprint of the transports still has to be reduced. 
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B: Compilation of Interview with Jonas Bergström 
  
What is service level of agreement (SLA) and what does it mean? 
  
From the beginning the aim of SLA was to control the customer service level, but as 
IPAB has not launched the service in that way yet. Today it is used as a tool to see when 
a product has to be ready and delivered to the customer. When the customer purchases an 
order it is put in different service levels in the system. If it is an important customer in 
terms of either paying a higher price and/or the relationship with the customer is 
important, then the order is put in a shorter SLA box in the system. Otherwise the SLA 
can be longer. 
For example, European graphic packaging customers are allowed to order in any SLA 
level. 
The SLA levels are from 1-7 days, 8-14 days, 15-21 days and so on. 
It is possible for IPAB to control how good they deliver concerning SLA and when the 
deliveries are delivered in the right SLA level it is possible to promote it as well where 
the customer can pay to get shorter SLA. 
Today they cannot promote SLA since the lead times are hard to manage due to their 
stock. It is high pressure on the stock and the demand is greater than the supply. The 
forecast was not that the demand was supposed to be this big and a tool to manage the 
deliveries and decrease the demand is to raise the prices but from a strategic point of view 
they forecast the demand to decrease in time and if they keep the prices as they are today 
they think they can keep customers because of good relationship. 
The sheeting stations (arkningsstationer) often manage the warehousing. 
For both call-off and direct order (DO) there is a standard stock for European merchants 
to manage the delivery service. The merchants purchase often very standardized. 
The weight of one pallet of sheeting paper is between 400-800 kg. 
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C: Compilation of Interview with Viktor Frisk 
  
Can you explain the order process? 
  
An agreement between the customers and the seller of how much the customer wants to 
buy during a specific time frame is set up. 
Then there are two ways of ordering this, either from a direct order (DO) or a call-off. 
If a customer ordering a DO, a purchase order is put into the system where it is 
calculating the cheapest way of sending this order to the customer in terms of production 
costs. If the product is available in any of the stocks the product is sent from there instead 
of produced. When the purchase order is put into the system it is put in a SLA frame 
where it is possible to see when the order at latest has to be delivered. If the SLA is 
exceeded nothing happens, but it is an indication for how when at least the customer 
wants the products. The products are loaded on cassettes on the boat in Iggesund to 
Lübeck and then unloaded from the cassettes and loaded on truck and driven from 
Lübeck to the customer. If the goods are supposed to go by container it is put into a 
container in Lübeck and driven to Hamburg where it is loaded on a containership. For 
deliveries in Germany all products are going by truck. 
If the customer purchases a call-off the preferred quantity is delivered to Lübeck and put 
in a warehouse where the customer can pick out the complete volume at once or pick out 
pieces of it at different times. If the customer does not pick the complete volume within 
90 days they have to pay a fee. 
It is possible to load each truck with 25 tonnes. The purchase is invoiced when the 
products are leaving the last terminal by truck on its way to the customer. 
  
 D: Compilation of Interview with Anders Norén 
  
Can you explain Excel document of the in-depth interviews and how the interviews were 
performed? 
  
There were structured interviews of 45 stakeholders performed by 15 people from 
Iggesund Paperboard. The stakeholders were current customers, partners, new customers 
and old customers. Generally, the interviews were performed during 2 hours, but they 
could last between 1-4 hours. The questions were prioritized where it was focus on the 
highest prioritized questions. The answers were compiled in an Excel document. 
The aim of the interview was to create a strategic product portfolio based on the outcome 
of the interviews. 
  
What do you think of the change of the demand on the supply chain? 
Generally, it is possible to see a trend of shorter lead times and to manage this IPAB has 
to have more products in stock or deliver faster. To meet the customer demand IPAB has 
to analyze its supply chain. 
A broader co-operation between partners is important to have the ability to shorter lead 
times. 


