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SAMMANFATTNING 

 
 
SAMMANFATTNING 
I dagens allt tuffare globala konkurrens har betydelsen av samarbete inom 
värdeflödeskedjor blivit allt viktigare. För att lyckas med detta samarbete har 
betydelsen av ett intensifierat informationsutbyte inom värdeflödeskedjan ökat. Ett 
sätt att utbyta information och därigenom möjliggöra för leverantören att styra 
återpåfyllnaden av kundens lager är leverantörsstyrda lager. Detta är ett koncept 
som har tilltalat hyttillverkaren Volvo lastvagnar i Umeå. 
 
Syftet med denna rapport är att implementera ett pilotprojekt av leverantörsstyrda 
lager vid Volvo lastvagnar i Umeå. Till detta syfte ingår även att utreda vilka 
nyckeltal som bör ingå i en framtida utvärdering av pilotprojektet.  
 
Implementeringsprocessen genomfördes i samspel mellan författarna, Volvo 
Powertrain, Volvo Information Technology, PipeChain and Volvo lastvagnar i 
Umeå. Parallellt med implementeringsprocessen utfördes även en litteraturstudie. 
Detta gjorde det möjligt att jämföra de uppmärksammade teorierna med 
implementeringen av leverantörsstyrda lager vid Volvo lastvagnar i Umeå. Den 
metod som användes för att identifiera de nyckeltal som bör ingå i en framtida 
utvärdering av pilotprojektet, inleddes med en litteraturstudie. Vidare genomfördes 
intervjuer med två fallföretag, Volvo Powertrain och Ericsson. Resultatet från 
dessa intervjuer jämfördes därefter med teorierna som identifierats i 
litteraturstudien. 
 
Slutsatser från rapporten indikerar att en implementering av leverantörsstyrda 
lager, i likhet med pilotprojektet i denna uppsats, tar tid. Vidare är det viktigt att 
redan i ett tidigt skede av implementeringsprocessen säkerställa att behövliga 
resurser finns tillgängliga. När det gäller de nyckeltal som bör beaktas i samband 
med en framtida utvärdering rekommenderas särskilt; administrationskostnad, 
lagerhållningskostnad samt storleken på det bundna kapitalet. Volvo lastvagnar i 
Umeå rekommenderas även att noga undersöka arbetsmönstret för involverade 
materialstyrare under pilotprojektet. Slutligen vill uppsatsen göra gällande att 
mätning av leverantörens kundservice bör genomföras i termer av servicegrad 
snarare än som leveransprecision och leveranssäkerhet.  

 



 
ABSTRACT 

 
 
ABSTRACT 
Today, collaboration between members in a supply chain is often a necessity to 
stay competitive among other supply chains. In order to succeed with this 
collaboration, information sharing is vital. One way of sharing information and 
making it possible for a supplier to manage the replenishment of a customer’s 
inventory is by utilizing Vendor Managed Inventory, VMI. This is a concept that 
has been appealed by the cab producer Volvo Trucks in Umea. 
 
The purpose with this thesis is to implement a pilot project of VMI at Volvo 
Trucks in Umea. Another purpose of this thesis is to investigate which key 
performance indicators that should be included in an upcoming evaluation of the 
project. 
 
The implementation process were executed in an interplay between the authors’, 
Volvo Powertrain, Volvo Information Technology, PipeChain and Volvo Trucks in 
Umea. Parallel to the work with the implementation process was a literature study 
carried out. This study made it possible for the authors’ to analyze the material 
found in the literature review with the actual implementation of VMI at Volvo 
Trucks in Umea. The method used to identify key performance indicators, when 
evaluating VMI, began with a literature review. Interviews were then held with 
two case companies, Volvo Powertrain and Ericsson. Finally, findings from the 
interviews were compared and analyzed with theories found in the literature 
review.  
 
Conclusions of the thesis indicate that an implementation of VMI takes time. 
Experiences from the implementation process also imply that substantial resources 
must be available before and during implementing a resource demanding pilot 
project, covered in this thesis. Key performance indicators that especially should 
be inspected in an upcoming evaluation are; administration cost, inventory cost 
and the size of the tied-up capital. Volvo Trucks in Umea also recommends to 
carefully examining the work pattern for involved material controllers during the 
pilot project. Finally, the thesis states that the measurement of suppliers’ customer 
service should be expressed in terms of service level rather as in delivery precision 
and delivery reliability. 
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DICTIONARY 
AMTrix It is the product name of the Volvo EDI GateWay. 

There are one located in Gothenburg and one in 
Greensboro. AMTrix takes care of all EDI 
communication between Volvo and partners. 

Aviexp A message within ODETTE. Informs the customer 
about the transportation unit and what the goods 
contents.  

Citrix A platform that enable clients or employees to access a 
specific software without installing the software on 
their own computer. 

Consignment stock A supplier owned inventory that is placed at the 
customer. It remains the property of the supplier until 
the customer uses it in the production. Hence, the 
customer is charged for products that are consumed. 

Cross-functional teams A team that consist of people from each functional 
area, which are affected by the process change. The 
members within the team have different competences, 
which make it possible to create a more overall view 
over the process that are going to be changed. 

Current assets    Assets that are utilized under a shorter period of time, 
such as inventory and accounts receivable. 

Delfor The same as Delins, but within EDIFACT instead of 
ODETTE. 

Delins A message within ODETTE. A delivery plan that is 
sent from customer to supplier, consisting product 
specifications with information about delivery demand 
(in short-term) and/or forecast (in long-term). 

EDI Electronic Data Interchange. An electronic way of 
exchanging structured information between computer 
systems according to a standardized format. 

EDIFACT Electronic Data Interchange For Administration, 
Commerce and Transport. It is a standard for data 
transmission within EDI.  

Fixed assets Assets that are utilized under a longer period of time, 
such as buildings, machines and computer systems. 

Inbound logistics Processes that creates material-flows from supplier to 
customer’s inventory or production. 
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Inventory cycle The time from one inventory replenishment to the next 

inventory replenishment.  

Invoic The same as Aviexp, but within EDIFACT instead of 
ODETTE. 

Lead-time Is defined as the time that elapses between that an 
order is sent to the supplier, until the delivery arrives 
to the customer. 

Material controller This person is responsible to check that the supplier 
delivers according to what is promised. The position 
also aims to avoid disturbance in deliveries. 

ODETTE  Organization for Data Exchange by Tele Transmission 
in Europe. It is a standard for data transmission within 
EDI.  

PipeChain Software that supports VMI, see 2.5 PipeChain. 

SCM Supply Chain Management. 

Transparency  The amount of information that is available between 
suppliers and customers. The level of transparency 
increases when a partner makes earlier unavailable 
information, available for its partners. 

VMI Vendor Managed Inventory. 

VT Volvo Trucks. 

VTU Volvo Trucks in Umea. 

WebEDI WebEDI is based on EDI. The different in comparison 
with EDI is that Volvo provides a partner with a Volvo 
id and password. The partner logs on to a supplier 
portal, where the partner can download and upload 
files to Volvo. 
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1 INTRODUCTION  
The chapter begins with an introduction of the Vendor Managed Inventory 
concept. Further, presents the background issue of this master’s thesis, which is 
followed by an issue discussion. The authors’ then present both a purpose and 
necessary delimitations. Finally, the reader is provided with instructions when 
reading this thesis.  

1.1 Introduction of Vendor Managed Inventory 
During the last two decades, the world has faced an increasing level of 
globalization. The increasing globalization derives from a rapid development of 
technology in manufacturing and information, increased cost pressure and a more 
aggressive demand from customers. (Yu, Yan & Cheng, 2001) This has led to that 
the traditional way of purchasing, by continues searching for the moment cheapest 
supplier, has become insufficient. Instead, purchasing practice has changed into 
building collaborative partnerships with the suppliers in the supply chain 
(Storhagen, 2003). Companies have realized that they can not compete in isolation 
of their suppliers and entities (Lummes and Vokurka, 1999). Brewer, Button and 
Hensher (2001) states that there has been a change in competition from brand 
versus brand to supply chain versus supply chain. Hence, the ultimate success of 
the single firm will depend on the management’s ability to integrate with other 
firms in the supply chain (Ibid).  

The management of multiple relationships along the supply chain is being referred 
to as Supply Chain Management, SCM (Ibid). Chopra and Meindl (2004) define 
SCM as the management of flows between and among all stages in a supply chain 
in order to maximize the profitability for the whole supply chain. One key to 
eliminate coordination problems in the supply chain is to make sure that all 
fragments share common objectives (Ibid). Storhagen (2003) claims that SCM 
utmost is about to achieve the highest possible total effectiveness for the whole 
supply chain. In order to reach this objective, all fragments within the supply 
chain have to be efficient and easily collaborate with each other (Ibid). In addition, 
Holweg, Disney, Holmström and Småros (2005) claims that the common objective 
for the collaboration in the supply chain is to create a transparent, visible demand 
pattern that paces the entire supply chain. Unpredictable or non-transparent 
demand patterns have been found to cause amplification in the demand pattern 
upwards in the supply chain, also referred as the bullwhip effect (Ibid).  
 
Berry and Towill (2002) describes the bullwhip effect as an amplification of order 
signals from end-customers, whereby upstream replenishment demand exceeds the 
original order quantity. This makes that a stable and predictable end-customer 
demand, will be experienced as unpredictable and unstable for suppliers acting in 
the other end of the supply chain (Småros, Lehtonen, Appelqvist and Holmström, 
2003). Holweg et al. (2005) imply that the bullwhip effect leads to poor customer 
service, high inventories and frequent stock outs. Several researchers have 
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indicated that Vendor Managed Inventory, VMI, offers significant opportunities 
for reducing the bullwhip effect in a supply chain (Disney & Towill, 2003; Yang, 
Ruben & Webster, 2004). Dong, Xu and Dresner (2006) argues that VMI can be 
viewed as a SCM technology, often adopted in conjunction with other SCM 
components such as Electronic Data Interchange, EDI. 

VMI is defined by Chopra and Meindl (2004) as a continuous replenishment 
program where the supplier is given the responsible for all decisions regarding the 
replenishment of the customer’s inventory. As an alternative for the traditional 
order-based replenishment practice, VMI changes the approach for solving the 
problem of supply chain coordination. Instead of putting more pressure on the 
suppliers’ performance by requiring faster and accurate deliveries, VMI gives the 
supplier both responsibility and authority to manage the entire process of replenish 
the customer’s inventory. (Kaipia, Holmström and Tanskanen, 2002) However, as 
Småros et al. (2003) points out, the supplier is obliged to retain the customer’s 
inventory within jointly agreed maximum and minimum levels.  

A VMI system also requires that the customer constantly provide its VMI 
suppliers with accurate information to allow them to take inventory replenishment 
decisions (Chopra & Meindl, 2004). The information that the customer provides 
the supplier with is unique for each VMI agreement. Types of information that can 
be shared between a supplier and a customer in VMI are: inventory levels, sales 
data and forecasts, order status, production and delivery schedule, and 
performance metrics. (Angulo, Nachtmann and Waller, 2005)  
 

 Order (quantity)    Inventory levels and expected demand  
 

 

 

  
           Customer Supplier 

 

           Customer Supplier 

         Order-based replenishment   Vendor Managed Inventory 
 

Figure 1-1 Order-based replenishment versus Vendor Managed Inventory. 
Source: after Aronsson, Ekdahl and Oskarsson (2003) 

 
In a traditional order-based replenishment system, customers and suppliers 
forecast demand independently. This means that customers select an order quantity 
and suppliers determine a production quantity. By contrast, in a VMI system, the 
supplier determines both the order and the production quantities. (Cohen Kulp, 
2002) Differences between a traditional order-based replenishment system and 
VMI are illustrated in figure 1-1. 
 

Within a VMI system, the supplier can better decide when to replenish the 
customer’s inventory due to better information about inventory status and demand. 
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This makes it possible for the supplier to better plan its production. Moreover, 
when the supplier has scarce production capacity, VMI supports the supplier to 
choose which deliveries that can be delayed without causing lost sales for the 
customer. (Kaipia et al., 2002) The customer, on the other hand, will experience 
benefits from a decrease in administration cost. This is true since the supplier in 
VMI takes care of the whole ordering process. (Småros & Holmström, 2000) Other 
benefits in a VMI partnership are improved customer service due to better 
coordination of replenishment orders and reduced inventory stockouts by 
increasing inventory visibility (Angulo et al., 2004). Waller, Johnson and Davis 
(1999) imply that a reduction in inventory is to be expected from an 
implementation of VMI. This can be attributed to the more frequent inventory 
reviews and order intervals (Ibid). Finally, both the supplier and the customer can 
benefit from the opportunity to build a strong and lasting relationship, which in the 
long-term can bring rich rewards (van Weele, 2005).    

Mattsson (1999) implies that any part of the supplier or the customer may, within 
VMI, own the customer’s inventory that is managed by the supplier. On the 
contrary, Krajewski and Ritzman (2005) are of the opinion that the supplier should 
own the inventory and that the customer will be charged when goods are used in 
production. A common misunderstanding with VMI is that it is simply another 
term for consignment stock. However, this is not the case, since the change of 
ownership does not necessary change how the replenishment orders are generated. 
(Holweg et al., 2005)  

According to Småros et al. (2003), have several researchers come to the 
conclusion that information sharing in a supply chain is valuable. However, as van 
Weele (2005) recognize, suppliers and customers are naturally reluctant to share 
information in advance, fearing that the information will somehow fall into the 
hands of competitors. Hence, trust between supply chain partners is a critical issue 
for a successful VMI relationship (Waller et al., 1999; Pohlen and Goldsby, 2003)  

1.2 Background issues 
In 2001, the Volvo Group1 extended its own truck manufacturing by acquiring 
Renault Trucks and Mack Trucks, to make it the second largest heavy truck 
manufacturer in the world. Since a time, the three truck manufacturers’ work 
according to a common inbound logistics policy. This policy aims to create 
uniform working habits and routines. In the policy one can see an obvious desire 
to implement VMI, as an effort to reduce the tied-up capital. The policy also 
includes an ambition to decrease the cost of material acquisition. Where, 
particularly, the administration cost is proven to decrease together with VMI. 
(Volny, 2006) 

                                                 
1 Further described in chapter 2.1 Volvo Group. 
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Owing to the objective of creating uniform working habits and routines Volvo 
Trucks2, VT, has decided to examine whether the material control can be 
coordinated between its three European manufacturing sites. This is not the case 
today, instead each manufacturing sites in Umea, Gothenburg and Gent uses site-
specific material control systems. Furthermore, a supplier that delivers to all three 
sites are required have continuous contact with a specific material controller on 
each site. Thus, this is something that VT would like to change. The plan is to 
develop a common material control system for all three manufacturing sites. In the 
new system, independent of site, each supplier will be dedicated a single material 
controller responsible for all contact and control. As an initial stage in this 
process, VT has decided to examine whether VMI can form a suitable base for the 
common material control system. Another desire is, by using VMI, to extricate 
time for the material controller in chasing deliveries. This is expected to become 
possible when the supplier, in VMI, will be responsible for managing the 
replenishment process of VT’s inbound inventory. In that way the material 
controller can focus on long-term supplier relationships and evaluation of supplier 
performance. (Ibid) 

Further on, Volvo Powertrain3 has, since a couple of years back, successfully 
implemented VMI together with the software PipeChain4. The combination of the 
inbound logistics policy’s desire to apply VMI, VT desire to develop a common 
material control system and Volvo Powertrain’s positive experience of VMI, are 
the key background issues for this thesis. (Ibid) 

1.3 Issue discussion 
The issue discussion will bring up some thoughts and questions that could be 
asked before implementing a pilot project of VMI and giving guidelines for an 
upcoming evaluation. 

1.3.1 Implementing VMI 
There is a lot to consider when implementing VMI. First, it could be of interest to 
investigate whether the selection of suppliers and articles affects the outcome of 
the implementation. Another issue to consider is the length of the pilot project 
before a fair evaluation can be executed.  
 
Disney and Towill (2003) argues that PipeChain infuses a falsely impression of 
that the software is trivial and straightforward to implement. Could this be the case 
in the implementation of this pilot project? Is this something that will affect the 
possibilities to execute an implementation of a pilot project within the limited 
timeframe for this thesis?  

                                                 
2 Further described in chapter 2.2 Volvo Trucks. 
3 A business unit within Volvo Group, see figure 2-1. Also described in chapter 6.1 Volvo Powertrain. 
4 Further described in chapter 2.5 PipeChain. 
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1.3.2 Evaluating VMI 
The evaluation of a logistical system should not be seen as a straightforward and 
an easy task. For instance, Jonsson and Mattsson (2005) highlight that an 
evaluation should be put in a holistic point of view. This requires that many 
parameters have to be reviewed and if possible categorized. The question is which 
parameters should be included in an evaluation of a logistical system? Another 
point of interest is to investigate which parameters that are expected to be affected 
by the implementation of VMI? Is it possible to measure these parameters, if not 
how does this affect the outcome of the evaluation?  

1.4 Purpose 
The purpose of this thesis is to prepare for an implementation of a pilot project of 
VMI at Volvo Trucks in Umea. Another purpose of this thesis is to investigate 
which key performance indicators that should be included in an evaluation of this 
pilot project. 

1.5 Scope and limitations 
This thesis is limited to focus on the implementation of VMI together with 
PipeChain. Other possible VMI solutions are beyond the scope of this thesis. The 
reason for this limitation is that VTU, before the authors’ presence, had decided to 
investigate the effects of VMI together with PipeChain. The selection of 
participating suppliers will be done in interplay between VTU and the authors’. 

 
Agreements between VTU, PipeChain and suppliers for the pilot project will not 
be within the authors’ scope. This is also the case for the establishing of 
parameters between VTU and the suppliers. 
 
Further, the scope of this thesis includes to provide VTU with suggestions on key 
performance indicators used in a future evaluation of VMI. This is because the test 
period for the project will last for four months, after that the implementation is 
executed. Hence, it will occur beyond the timeframe of this thesis. 
 
Finally, the suggestions for an upcoming evaluation only comprise VTU and in a 
situation where the customer owns the inventory managed by the supplier. The 
authors’ believe that all these limitations are necessary due to the available 
timeframe. 
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1.6 Structure of the thesis 
This thesis is divided in eight chapters and the content of these chapters are 
presented below.  
 
Chapter 2: Present situation – This chapter gives the reader a better understanding 
for Volvo Group and its subsidiaries. The chapter also includes a description of 
the material control process between VTU and its suppliers.  
 
Chapter 3: Methodology – In this chapter are the methods, used in this thesis, explained. 
The chapter also consists of a description the authors’ course of action. 
 
Chapter 4: Theoretical framework – The chapter includes a literature review 
containing theories that the authors’ used as base to achieve the purpose of this thesis. 
 
Chapter 5: Implementation at Volvo Trucks at Umea – The chapter presents how 
the implementation process was carried out at VTU.  
 
Chapter 6: Empirical studies – Presents the collected empirical material, gathered 
through interviews. 
 
Chapter 7: Analyze – Collected empirical material is, in this chapter, compared with the 
theories covered in the theoretical framework. 
 
Chapter 8: Conclusion and discussion – This chapter comprise conclusions, discussion 
and future research. 

1.7 Reading advices  
In an attempt to facilitate the reading of this thesis are the reader here provided 
with some reading advices.  
 
Personnel from Volvo Trucks foremost interested in suggestions made in this thesis 
– This reader recommends studying chapter 7 and chapter 8.  
 
Personnel from Volvo Trucks interested in audit the authors’ course of action and 
the backgrounds to the authors’ suggestions – This reader should study chapter 3 and 
forward. 
 
External people without former knowledge about Volvo Trucks – This reader is 
recommended to read chapter 2 and forward.   
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2 PRESENT SITUATION 
The purpose of this chapter is to give the reader a better understanding for Volvo 
Group and its subsidiaries. The chapter also includes a description of the material 
control process between VTU and its customers. Finally, the reader is provided 
with information about PipeChain. 

2.1 Volvo Group 
The history of Volvo Group (AB Volvo) begins in the year of 1927, when the first 
series-manufactured Volvo car, rolled of the company’s production line in 
Gothenburg. Since then, the Volvo Group has developed into one of the world’s 
largest manufacturers of heavy trucks, buses, construction equipment, marine and 
industrial power systems, aerospace components and services. The company also 
provides a complete financial service. The Volvo Group has approximately 82,000 
employees, production in 25 countries and operates on more than 185 markets. 
(Volvo Group Intranet, 2006) 

The Volvo Group vision is “to be valued as the world’s leading provider of 
commercial transport solutions”. To be able to reach this vision the company will 
use its expertise to create transport-related hard and soft products of superior 
quality, safety and environmental care for demanding customers in selected 
segments. (Ibid) 
 

 

 Trucks 

Figure 2-1 Organization chart of Volvo Group. 
Source: after Volvo Group Intranet (2006) 

Volvo Group has its root in Sweden, France and the United States of America. The 
company is divided into both business areas and business units, where the business 
units aim to provide support for the operations of the businesses areas. A complete 
chart of business areas and business units used at Volvo Group are presented in 
figure 2-1. (Volvo Group Intranet, 2006) 
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2.2 Volvo Trucks 
VT has a great history of building trucks, where the first one was built in 1928. 
The major part of the company’s sales takes place in Europe, North and South 
America, although the greatest growth is taking place in Asia. Customers of the 
company represent a diverse range of businesses, everything from distribution in 
heavy city traffic to long-distance transportation of lumber. (Volvo Group 
Intranet, 2006) 
 
 
 
 

Sweden,  
Umea (cabs) Sweden,  

Gothenburg 
USA, Dublin 

(New River Valley) 

Brazil, Curitiba 

Belgium, 
Gent 

Australia,  
Brisbane 

India,  
Bangalore 

South Africa, Durban 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-2 Volvo Trucks manufacturing plants in the world. 
Source: after Volvo Group Intranet (2006) 

Volvo trucks are sold and serviced in more than 130 countries over the world, 
through over 700 dealerships and 1,500 workshops. The company’s trucks are 
produced in VT’s seven manufacturing plants which are presented in figure 2-2. 
Most of the produced trucks are manufactured in the United States of America 
followed by Belgium and Sweden. VT employs around 21,000 people world wide. 
(Volvo Group Intranet, 2006)  

2.3 Volvo Trucks in Umea  
The manufacturing plant in Umea is one of the most modern cab factories in the 
world and employs over 2,400 people. The factory is equipped with advanced 
production technique, including robots and computer based surveillance systems. 
Volvo Trucks in Umea, VTU, was established in 1964 and is today the only 
factory in Europe that produces cabs for Volvo. VTU has a capacity to 
manufacture over 56,000 cabs per year, which are delivered to VT manufacturing 
plants in Gent and Gothenburg. The company’s main geographical market is 
Europe but they also export fully assembled cabs as well as cab-parts to Asia, 
Africa and North and South America. The factory is based on a customer-driven 
manufacturing, which means that each cab is unique and manufactured after the 
customer’s specific need. (Volvo Group Intranet, 2006) 
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2.4 Present material control process 
VTU uses a material control process, which connects them with 450 different 
suppliers worldwide. The transportation of goods between VTU and suppliers are 
executed by VTU. The ownership of the goods is changed to VTU at the same time 
as it is unloaded at the inventory. Common for all suppliers are that they 
communicates with VTU via EDI. A slightly simplified material control process is 
illustrated in figure 2-3. (Oskarsson, 2006) 
 

Supplier Inventory (VTU) VTU Customer  
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 

 
 
Figure 2-3 Present material control process. 
Source: own 

 
The present material control process begins when VTU receives a COS-file, 
containing order registration, control and confirmation (1). The COS-file then, 
together with stock balance (2), acts as input data for the material requirements 
planning. This material requirements planning, calculated by the production 
system, results in net requirements on article level. The calculated net 
requirements and the forecast are added together in a delivery plan, Delins, which 
is sent every night to AMTrix (3). When the Delins then reaches AMTrix it is, if 
necessary, encoded to the Delfor-format. This encoding will only occur if the 
supplier requires the Delfor-format. (Ibid) 
  
From AMTrix is then the Delins or Delfor sent to the supplier (4). Further, the 
supplier produces according to the Delins or Delfor and delivers to VTU’s 
inventory (5). Parallel with the delivery is a dispatch note, Aviexp/Desavd, sent to 
VTU from the supplier (6). This occurs at the same time as the products are 
delivered or latest two hours afterwards. Together with the Aviexp/Desavd is 
usually an invoice, invoic, sent from the supplier. The Aviexp/Desavd is sent to 
the inventory via the AMTrix. The Invoic, on the other hand, is transmitted to 
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VTU via AMTrix (7). When articles from the supplier arrive to the inventory, it is 
matched with the earlier received Aviexp/Desavd. This match generates a good 
receiving that is transmitted to the production system (8). A goods receiving is 
also sent to VTU, where it is matched with the invoic (8). This step is required to 
initiate the payment of articles. The process ends when articles are withdrawn 
from the inventory and used in production at VTU (9). (Ibid) 

2.5 PipeChain 
PipeChain AB delivers solutions that aim to increase the effectiveness of information and 
goods that flow between companies in a supply chain. The company offers a simple to 
use software suite adapted for supply chain integration, Vendor Managed Inventories, 
sequence deliveries, EDI and WebEDI. (PipeChain, 2006)  
 
 
 

Figure 2-4 User interface in PipeChain Supply. 
Source: Jöne, 2006 

 
One part of the software suite that the company offers is named PipeChain Supply. The 
interface of PipeChain Supply, illustrated in figure 2-4, connects customers, 
manufacturers and suppliers in logistic systems. This patented logistics system relies on 
full transparency, allowing members to create a chain driven by real demand. (Ibid) 
 
PipeChain Supply makes it possible for customer and supplier to exchange information in 
real-time. This reduces the risk to act on old irrelevant information. Another effect of this 
is that the need for receiving information via telephone or email reduces. PipeChain 
Supply is from now on referred as only PipeChain or PipeChain software.  
 
The PipeChain software’s main task is to monitor the information flow between the 
customer and the supplier and provide them with relevant information in real-time. A 
beneficial function of the software is that it generates replenishment suggestions for the 
supplier. However, these suggestions are elective for the supplier to follow.  

10 



  
2   PRESENT SITUATION 

 
 

 
 

Safety time 
Maximum time 

Critical time 
10,0 d 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-5 A duration meter for a single article. 
Source: own 

 
Within the PipeChain software, each single article is provided with a duration meter. The 
duration meter presents the current inventory status on the article in cover-time. An 
example of a duration meter is illustrated in figure 2-5.  In this example, the current 
cover-time is 10 days. One can also see that the current cover-time is between the 
maximum time and the safety time, indicated by a thick line. The green coloured 
background illustrates that the current cover-time is between the maximum time and the 
safety time, which is within the desired time interval. In the middle of the circle, one can 
see a blue truck. This means that a delivery is on the way and when it reaches the 
inventory, the maximum cover-time will be exceeded. 
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3 METHODOLOGY 
This chapter describes the method used to fulfil the purpose of this thesis. It begins with a 
description of chosen research strategies, followed by the research approach. Furthermore is 
methodologies used for data collection explained. This chapter ends with a discussion about 
validity and reliability. 

3.1 Research strategy 
This thesis contains two separate parts, an implementation part and an evaluation 
part. The implementation part is based on action research whereas the evaluation 
part relies on case studies. 
 
Action research means that practitioners are involved in the research and that a 
close collaboration exists between the researchers and the practitioners. The 
researchers are therefore a part of the organisation in which the research and the 
changed process occurs. Finally, suggestions from the action research should also 
affect beyond the actual project and by that inform other contexts. (Saunders, 
Lewis & Thornhill, 2000) 
 
During the implementation has a close collaboration between the future users, the 
authors’ and external consultants occurred. The researchers have also been 
working, for a couple of months, within the organisation that the change takes 
place. In addition, the results from the pilot project will work as guidance whether 
the implementation should be extended to cover more supplier at VTU and to 
include   the company’s sites in Gent and Gothenburg.    
 
A case study examines a specific situation or occurrence (Merriam, 1994). This 
strategy is of particular interest when a rich understanding of the context of the 
research and the involved processes is desired. The use of a case study is a 
worthwhile way of exploring existing theory. A well-constructed case study can 
also enable the researcher to challenge an existing theory and provide a source of 
new hypotheses. The data collection methods used in a case study may include 
questionnaires, interviews, observations and documentary analysis. (Saunders et 
al., 2000) 
  
The reason for selecting a case study for the evaluation part is that the authors’ 
through interviews want to receive a better understanding for how to evaluate VMI 
in this pilot project. Further, the information collected from interviews where then 
enabled to be compared with theories found in the literature review. This made it 
possible challenge existing theory. 

3.2 Research approach  
The research approach can be divided into a quantitative research or a qualitative 
research (Davidson & Patel, 2003). Dencombe (2000) is of the opinion that a qualitative 
research refers to a transformation of something that has been observed into words. 
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Whereas the quantitative research strives to measure occurrences, so they can be 
transformed into numbers.  
 
This thesis utilizes a qualitative approach. The reason for this is that the thesis is based on 
interviews and collected literature. All interviews were focusing on collecting other 
people’s thoughts and opinions rather then collecting hard data, as the case when using a 
quantitative approach.    

3.3 Data collection 
Data can be collected as either primary data or secondary data. The differences 
between these two types are the purpose for which the data is collected. Primary 
data is collected specifically for this research whereas secondary data have already 
been published for other purposes. (Kinnear & Taylor, 1996)  

3.3.1 Secondary data 
In this research, secondary data were collected to achieve a broad knowledge base within 
the field of this thesis. A thorough literature review was carried out at both Lulea 
University Library and Umea University Library. Keywords in the literature review were 
Vendor Managed Inventory, Supply Chain Management, economic evaluation, 
performance measures, implementation, and combinations of these. Further, both names 
of researchers and literature titles were used. In the search for articles have databases like, 
Emerald, Ebsco Science Direct and Google Scholar been used. Secondary data were also 
collected from Volvo Group’s intranet, Violin, and various Internet sites.  

3.3.2 Primary data 
The primary data for this thesis was gathered though interviews. According to 
Denscombe (2000), an interview makes it possible to receive more detailed and valuable 
information due to the respondent’s high level of knowledge within the specific field. 
Another benefit with interviews is that adjustments can be done during the interview, 
which makes it a very flexible data collection method. A drawback with interviews is that 
it requires a lot of time. The interviewer could also influence on the respondent’s 
answers, which affects the reliability of the interview. Finally, it is important to be aware 
of that an interview situation is an unnatural situation that also could inhibit the 
respondent’s answer. (Ibid)  
 
This thesis utilizes semi-structured interviews. When using semi-structured interviews are 
questions predetermined but the interviewer is flexible and the respondent is allowed to 
leave open answers and develop his or her opinion (Ibid).  
 
This form of interview admitted to catch the respondent’s thoughts, at the same time as 
the respondent was directed into a specific subject. In order to give the respondent time to 
prepare for the interview was an interview form5 sent in advance.  
 

                                                 
5 See appendix I. 
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The method used concerning the selection of respondent was based on the respondent’s 
experience of both implementing and evaluating PipeChain from a customer perspective. 
Further, the selection of respondents was, in some sense, also affected by 
recommendations from VTU. The interviews were carried out trough a speakerphone, 
which made it possible for both authors’ to listen and talk with the respondent. The 
authors’ shared tasks during the interviews, one acted as interviewer whereas the other 
one acted as a secretary and when needed added additional questions. Finally, all 
interviews were recorded in order to make it possible for the authors’ to listen to the 
recording at another occurrence. 

3.4 Course of action 
The implementation of the pilot project began with that the authors’ initiated 
contact with PipeChain and explained VTU’s intentions. Furthermore, a literature 
review was conducted parallel with a mapping of the current material control 
process. During the project were contact continuously held with representatives 
from PipeChain, Volvo Information Technology, VPT and VTU. These 
representives supported the authors’ throughout the implementation process. The 
implementation process was then compared with the theoretical framework, which 
ended up in a conclusion and a final discussion.  
 
The method used to identify key performance indicators, when evaluating VMI, 
started with a literature review. Based on the literature review, interviews were 
held with representatives from companies with experience of evaluating VMI. 
Findings from the interviews were then compared and analyzed with theories 
found in the literature review. Finally, followed a conclusion and discussion based 
on the analyze. 
 
The course of action for the implementation and evaluation processes is also 
illustrated in figure 3-1. 
 
 IMPLEMENTATION   EVALUATION 
 
 
 
 
 
 
 
 
 
 
 

 

Case studies Literature  
review 

Conclusion and Disussion  

Presentation of  
the pilot project 

Literature  
review 

 

Analyze Analyze 

Conclusion and Disussion 

 
Figure 3-1 Disposition of the thesis.  
Source: own  
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3.5 Validity and reliability 
According to Davidson and Patel (2003), validity concerns if the method of 
measurement actually measures what it is designated to measure. Validity explains 
to what extend research data and methods are precise, correct and accurate 
(Denscombe, 2000). 
 
In an attempt to increase the validity, a literature review was carried out. Before 
collecting available literature was contact initiated with researchers via email. 
Each researcher where introduced into the scope of this thesis and then asked 
whether they could recommend suitable literature. Findings from the literature 
review then formed as a base for the development of the interview form. In order 
to give the respondent time to focus and prepare for the interview was this 
interview form sent to the respondent at least two working days before the 
interview. During the interview, the interviewer was given the opportunity to ask 
resulting questions and clarify indistinct questions. Further, a lot of time was 
spend on identifying adequate respondents, with experience from the issue covered 
in this thesis.  
 
Reliability indicates a measuring instrument trustworthiness and stability. A high 
level of reliability shows that a research can be run independent of time and 
always ends up with the same result. (Eriksson & Wiedersheim-Paul, 2003)  
 
During all interviews were a speakerphone utilized, which made it possible for 
both authors’ to participate in the interview. This was done in an attempt to avoid 
loses in the information gathering process. In a further attempt to increase the 
reliability were the interviews recorded. The reason for this was to secure. Finally, 
the authors’ wants to point out that some answers where based on that notes from 
the interviews were in line with the respondents answer the respondent’s own 
observations and interpretations, instead of pure statistical data. This might have a 
negative affect on the reliability. 
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4 THEORETICAL FRAMEWORK 
This chapter begins with a literature review of how to implement VMI. The chapter then 
continues with an explanation of the logistical mix of goals model and how different 
parameters are affected by VMI. These two parts acts a theoretical base when identifying 
and selecting parameters to evaluate. 

4.1 Implementing VMI 
The work with changing routines and operations, like implementing VMI, is a difficult 
and time demanding issue (Aronsson et al., 2003). It should also be point out that 
implementing VMI is a learning process, in which both parties get to know each other 
(van Weele, 2005). Working towards VMI is not a solo effort, instead it is a company-
wide effort to reinvent and streamline business processes with supporting technology. 
First, when everyone is involved and driven by the same objective can the VMI initiative 
be successful. (Kuk, 2004) 
 
Jackson (2003) concludes that VMI relationships who succeed are the ones that 
derive objectives from the company’s overall business and supply chain 
objectives. Objectives that drive for timesavings are the most beneficial ones 
because they generally results in reduced costs. Whereas objectives that drive for 
cost savings can generate time, flexibility and efficiency bottlenecks elsewhere 
(Ibid). It is also important to make sure that an organization’s incentive and 
metrics correspond to the objective of VMI. Clearly, VMI relationships will fail 
without the necessary relationships, metrics and organizational structure. (Waller 
et al., 1999) 
 
Relationships that are based on indistinct agreements often develop in an 
undesired direction. In order to clarify responsibilities, obligations and to prevent 
future problems agreements between the customer and the supplier are preferable. 
Two types of agreements that should be distinguished are VMI partnering 
agreement and logistical agreement. (Gustafsson & Jöne, 2004) 
 
The logistical agreement includes several parameters that regulate the management 
of each article, included in the agreement. This means that a separate agreement is 
settled for each article. It is not expected that all parameters, within the agreement, 
should be set perfectly from the beginning. Instead, they are continuously adjusted 
to find out if an adjustment in one parameter can offer bigger revenues for the 
partners. Typically, the logistical agreement includes parameters such as maximum 
and minimum inventory level, minimum delivery quantity and transport schedule. 
The partnering agreement, on other hand, settles business conditions like contact 
persons, information exchange, product launch and closing of product, and 
forecast accuracy. This agreement should be precise but not complicated and it 
should comprise all involved articles. (Ibid) 
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Vergin and Barr (1999) have examined the relationship between higher degree of 
senior management support and successful implementation of new programs and 
processes. The conclusions from their research indicate that a strong support from 
senior management is vital for implementing a logistical solution like VMI 
successfully. Another issue to consider is the use of cross-functional teams. These 
teams help to create a better understanding for the actual problem. (Ibid) 
 
Waller et al. (1999) conclude that trust between supply chain partners is critical. 
Partners must experience and recognize clear benefits with VMI, or the 
relationship is doomed. Information sharing between customer and supplier in a 
VMI relationship is a necessity. When sharing information in VMI collaborations 
it is important that both parties can rely on each other. (Angulo et al., 2004) 
Furthermore, Holmström (1998) has found in a case study that the key for 
successfully implementing VMI is cooperation and a common understanding of 
processes and procedures. This is also supported by Aronsson et al. (2003), which 
stress the importance of mapping current process flow, including material and 
information flows. 
 
Waller et al. (1999) imply that a successful implementation depends deeply on 
sound business process and interpersonal relationships. A purely technical solution 
without considering people involved is unlikely to deliver the benefits associated 
with VMI. Aladwani (2001) highlight the importance of creating a positive 
attitude among the personnel when introducing a new system. An effective way to 
achieve this is to inform potential users of the benefits of the system. This could 
also be achieved by providing general descriptions of how the implemented system 
will work. Another important issue to consider is the timing of the introduction of 
the new system. For example, it is unwise to introduce a new system when a 
critical mass of the employees feels threaten by the system or feels forced to 
accept the new system. Additionally, hands-on training is also important for a 
successful implementation of a new system. The training offers an opportunity for 
the personnel to adjust into the new system and helps build positive attitudes 
toward the system. (Ibid)  
 
Further, the implementation requires an effective teamwork, with strong 
participation between customer and supplier. (Ibid) It is also important that the 
personnel who will be working in the system are involved in the implementation 
process and receives relevant education. (Jackson, 2003) In addition, firms that 
only invest in technology without considering difficulties of the implementation 
are likely to become disappointed (Kuk, 2004).  
 
The implementation of VMI often depends on technological requirements like 
computer platforms and communications technology. However, these systems are 
quite common among today’s customers and suppliers. Instead, a lot effort is 
placed in acquiring software systems to facilitate decisions in the VMI process. 
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(Waller et al., 1999) Finally, Holmström (1998) argues that VMI can be 
implemented without necessarily using complex technology. 
 
Waller et al. (1999) highlight the benefits of launching a pilot project before 
implementing a full-scale VMI solution. A pilot project allows the involved parties 
to assess their true needs and postpone investments in technology until the cost 
effectiveness of the technology has been demonstrated (Ibid). Holmström (1998) 
indicate in case study that the implementation of a full-scale solution was fast and 
efficient thanks the efforts spent in the pilot project. In addition, Jackson (2003) 
recommends that a series of tests should be performed before going live with the 
pilot project. These tests should encompass elements such as software, procedure 
and people. The purpose with these tests is to uncover defects in design, tools and 
processes. (Ibid) 
 
Finally, Aronsson et al. (2003) states that the implementation should be evaluated. 
The evaluation is aimed to investigate if the implementation actually concurs with 
the planned outcome (Ibid). 

4.1.1 Supplier and product selection 
The objective of selecting suppliers is to identify suppliers with the highest 
potential for meeting a firm’s needs consistently and at an acceptable cost 
(Kahraman, Cebeci & Ulukan, 2003). A supplier’s experience and expertise are 
valuable resources in a successful implementation of VMI. Actually, the supplier’s 
expertise is a key issue when selecting a supplier. Therefore, it is important that 
the customer have trust in the supplier and letting him run his own business. The 
customer should share its objectives with the supplier and let him decide how to 
design the VMI system to meet these objectives. The supplier is in fact the best 
resource for ideas and practises. Further, the customer should consider, if possible, 
selecting a supplier with earlier experience of using VMI. (Jackson, 2003) 
 
Kuk (2004) claims that organizations, in addition to performing traditional 
distribution and customer service function, should look for partners that can 
provide online supply chain transparency and connectivity. Van Weele (2005) 
implies that connectivity can be a challenge, especially when using EDI due to the 
many standards in use. This makes it difficult to communicate and translate 
information between companies (Ibid).  
 
According to Kuk (2004), most of the benefits of VMI can be applied to repetitive 
production situations involving standard products rather than custom, continuous 
flow, or project situations. Moreover, VMI are not suitable for situations with long 
setup time that occurs on a frequent basis to coincide with frequent shipments and 
receipts (Ibid). Kaipia et al. (2002) argues that low-volume products have a larger 
potential for improvement than for high-volume products. The reason for this is 
that the operations for high-volume products are already well polished up, whereas 
low-volumes have not been given the same attention. On the contrary, Ellinger, 
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Taylor and Daugherty (1999) note that VMI partnerships are more popular for high 
volume stable demand products. Furthermore, Yang et al. (2003) states that VMI is 
most effective for products with stable demand patterns. Finally, De Toni and 
Zamolo (2005), argues that VMI can offer great potentialities for both 
standardized products with stable demand and innovative products, characterized 
with elevated flexibility and uncertain demand.   

4.2 Logistical mix of goals  
The logistical effectiveness can be described in terms of logistical cost, customer 
service and tied-up capital. These three fragments, which are illustrated in figure 
4-1, should not be seen as independent fragments without any interaction among 
each other. In fact, improvement in one fragment often is on the sacrifice of the 
other two. (Lumsden, 2006) It is therefore important to consider all fragments 
together in a holistic point of view (Jonsson & Mattsson, 2005). All these 
fragments are primary intended to express the individual company’s efficiency. 
However, in some cases can these fragments be designed and thus express the 
effectiveness between companies in the same supply chain. (Mattsson, 1999) 

 
 
 Customer service 

 Delivery precision  
 Delivery reliability  
 Delivery time 
 Storage availability  

  Delivery flexibility 
 

 
Tied-up capital  Logistical cost 

 Storage   Transportation cost 
 Administration cost  Work-in-progress  
 Inventory cost  Finished goods  
 Handling cost 
 Other costs 

inventory 
 
 

  
 
 
 

Figure 4-1 The logistical mix of goals. 
Source: after Lumsden (2006) 

As illustrated in figure 4-1, there is a relationship between tied-up capital and 
customer service. In order to achieve high storage availability one have to accept 
high levels of inventory, which increases the tied-up capital. (Olhager, 2000) A 
decrease in logistical costs could be achieved by using only fully loaded trucks 
and thereby lower the frequency of shipments. However, less frequent shipments 
require higher levels of stock waiting for shipment quantities to be large enough, 
which in return increases the tied-up capital. Finally, a reduction in shipment 
frequency could lower the perceived customer service. (Lumsden, 2006)  
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Figure 4-2 Connection between logistical efficiency and profitability. 
Source: after Lumsden (2006) and Mattsson (1999) 

Mattsson (1999) also recognize a relationship between logistical efficiency and 
profitability. This relationship is built on the assumption that each of the three 
fragments within the logistical mix of goals can be divided according to the Du 
Pont-model, figure 4-2. Profit is given by subtracting logistical cost from revenue 
and profitability equals profit divided by tied-up capital. A narrow description of 
each fragment in the logistical mix of goals is provided below. 

4.2.1 Logistical cost 
In order to measure and evaluate the logistical performance it is necessary to 
identify costs related to logistical activities, also referred as logistical costs. It is 
also important to notify that a reduction in one type of cost could in fact result in 
an increase for other types of costs. (Jonsson & Mattsson, 2005) Costs can be 
categorized in many ways. However, the main idea behind the categorization of 
logistical cost is that it should be modified for each unique decision. This means 
that the number of categories can increase or decrease, depending on the actual 
decision. The important thing is to include costs that really affect the decision. 
(Aronsson et al., 2003) 

Aronsson et al. (2003) implies that logistical costs can be categorized as 
transportation, administration, handling, inventory and other costs. 

Transportation cost 
Costs associated with transportation (both internally and externally), packaging 
and defects of goods are all related to cost of transportation (Jonsson & Mattsson, 
2005). Aronsson et al. (2003) states that high fill-rate is necessary to achieve low 
handling cost. Further, Aronsson et al. (2003) recognize that shorter lead-times 
can be reached by using regular and frequent transports. However, regular and 
frequent transports with high fill-rates require high volumes (Ibid). Finally, 
Gunasekaran, Patel & Tirtiroglu (2001) claims that the single largest cost 
component of logistics is transportation cost, in some cases comprising half of the 
total cost of logistics. It is therefore advocated that the cost of transportation 
should be treated as a metric of high priority (Ibid).  

+

-

Revenue  
(Customer service) 

Profit 

Logistical cost 
Profitability ÷

Tied-up capital 
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Administration cost 
Jonsson and Mattsson (2005) classify administration cost as all costs related to 
long term planning and management of material flows. Administration cost 
constitutes foremost of administrative personnel in order processing, planning, and 
inventory accounting. This cost also includes procurement, and maintenance of 
computer- and communicating systems. (Ibid) Lambert and Stock (1993) also 
include costs for internal and external communication.  

Inventory cost 
Costs associated with tying up capital, also denoted as capital cost, and the risk of 
holding products in an inventory is referred as inventory cost. The cost of risk 
includes cost for obsolescence, wastage, cassations and insurance premiums. 
Typically, the cost of risk increases with the size of the inventory. (Aronsson et 
al., 2003) The capital cost can be seen as an opportunity cost for not using the 
capital in a better way (Olhager, 2000).  

Handling cost 
Costs related to the operation of an inventory are referred as handling cost. This 
type of cost includes cost for owning and operating the inventory building, cost for 
personnel working in the inventory, and cost for storage and handling equipment. 
The handling cost is affected by both the size of the inventory and the delivery 
frequency. (Aronsson et al., 2003)  

Other costs 
In some cases, other costs appear as a consequence of logistical decisions. These 
costs belong to other parts of the operation and cannot therefore be counted as 
pure logistical costs. Typically, these costs relates to manufacturing, marketing 
and sales. (Ibid) 

4.2.2 Customer service 
According to Lumsden (2006), customer service is the fragment within the 
logistical mix of goals that creates revenues for a company, illustrated in figure 
4.2. This overall term deals with a company’s performance against its customers. 
(Ibid) However, as pointed out by Storhagen (1995), a certain level of customer 
service involves specific costs. An example of this is that an increased level of 
delivery reliability in many cases requires an improved information system (Ibid).  
Christopher (1998) claims that the relationship between customer service and cost 
of service can be described as a steeply rising curve, figure 4-3.  
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Figure 4-3 The relationship between customer service and cost of service. 
Source: after Christopher (1998) 

 
The phenomenon of the steeply rising curve in figure 4-3 is largely due to high 
cost of additional inventory required to cover against unexpectedly high levels of 
demand (Christopher, 1998).  
 
Customer service is a general term that can be divided into: delivery precision, 
delivery reliability, delivery time, storage availability and delivery flexibility 
(Mattsson, 1999).  

Delivery precision  
Delivery precision is defined as to which extend deliveries occurs at a predefined 
date (Ibid). 
 
According to Mattsson (1999) can delivery precision be measures as: 

 Number of actual deliveries in relation to number of promised deliveries. 
 Number of delayed deliveries in relation to total number of deliveries. 

Delivery reliability  
The reliability that a delivery will include the right product in the right quantity 
and quality is defined as delivery reliability (Ibid). 
 
Mattsson (1999) claims that delivery reliability can be measures as: 

 Number of delivered orders, without complaints from customers, in relation to 
total number of delivered orders. 

Delivery time  
The time from that a customer places an order until the same customer receives the 
delivery, is called delivery time. Another word for delivery time is lead-time. 
(Storhagen, 1995)  
 
The measuring of the delivery time varies for the customers the supplier point of 
view. According to the supplier’s opinion is delivery time defined as the time that 
elapse from that the order arrives till shipping from production or inventory. The 

22 



 
4   THEORETICAL FRAMEWORK 

 
 

customer, on the other hand, also includes time for transportation, goods receiving 
and quality control. Hence, the time from order till the goods is disposable for 
usage at the customer. However, this measurement is commonly measured by 
comparing the predetermined delivery time with the actual time of delivery. 
(Mattsson, 1999) 

Storage availability  
The reliability that a product is available in stock is defined as storage availability 
(Storhagen, 1995). 
 
According to Mattsson (1999) can storage availability be measures as: 

 The proportion of inventory cycles without stock-outs.  
 The proportion of demand that are satisfied directly from inventory. 

Delivery flexibility 
The ability to adjust deliveries into changing prerequisites is named delivery 
flexibility. Delivery flexibility measures a company’s ability to adjust delivery 
time, delivery quantity, and the performance of the delivered product after the 
customer’s desire. (Ibid) 
 
Delivery flexibility is a difficult measurement to measure. However, one possible way to 
measure is: 

 Number of order adjustments without causing consequences for the 
predetermined delivery, divided by the total number of received desires of 
order adjustments. (Ibid)   

 
In general, this way of measuring is useful regardless whether it concerns delivery 
time, quantity or the performance of the delivered product (Ibid).  

4.2.3 Tied-up capital 
A company’s assets can be divided into current and fixed assets. When investing 
in an asset, capital ties-up which influence the company’s cash-flow and payment 
ability. Material located in the manufacturing process represents current assets and 
thereby affecting the total tied-up capital. The tied-up capital also affects variables 
like profitability and customer service. Hence, it is necessary to be aware of the 
tied-up capital when calculating and analyzing logistical performance. (Jonsson & 
Mattsson, 2005)  
 
The size of the tied-up capital is strongly associated with the ability to design, 
control and collaborate in the supply chain. However, this ability is heavily 
depended on how efficient information is exchanged between members in the 
supply chain. (Mattsson, 2002) The size of the tied-up capital is also dependent on 
other variables. For instance can the exchange of information between the 
customer and the supplier be insufficient. This will lead to an increased level of 
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uncertainty for both sides. This will force both the supplier and the customer to 
increase their safety stocks, and thereby their tied-up capital. (Mattsson, 1999)  
 
According to Olhager (2000), material can be tied-up in: storage, work-in-progress 
and finished goods inventory.  

Storage 
Inventories that consist of raw materials, material additives, and maintenance, 
repair and operating supplies are defined as storage (Lumsden, 2006). 

Work-in-progress 
Products that are in processing or waiting in stock closely before an operating 
process are associated with the common name, work-in-progress (Ibid). 

Finished goods inventory 
An inventory that contains of finished products, ready for sales and distribution, 
are referred as finished goods inventory. This kind of inventory could tie-up large 
amounts of capital, with the only function to guarantee delivery for the customer 
(Ibid). 
 
The easiest way to present the tied-up capital is to measure the actual tied-up 
capital in storage, work-in-progress and finished goods inventory. One drawback 
with measuring the actual size of the tied-up capital is because it is not related to 
other metrics. This makes it hard to compare the measurement between companies 
and divisions. Therefore, the tied-up capital is often presented as inventory 
turnover. The inventory turnover expresses the relationship between the value of 
goods delivered under a specific period of time and the value of the average tied-
up capital of all goods in the material flow under the same period of time. Finally, 
the tied-up capital can be presented as cover-time. The use of cover-time provides 
the company with a better understanding for the actual size of the inventory, by 
indicating how long time the inventory will last until replenishment is needed. 
(Mattsson, 1999)  

4.3 Parameters affected by VMI 
Segerstedt (1999) argues that it is important to select measures that are included in 
each of the fragments in the logistical mix of goals: logistical cost, customer 
service and tied-up capital. If a single fragment is given too much attention, there 
is an overwhelming risk for sub-optimizing causing a deteriorated profitability 
(Olhager, 2000).  

4.3.1 Logistical cost 
The implementation of VMI affects logistical costs in different ways. Therefore 
follows a detailed description of how different logistical costs expect to change 
when implementing VMI. 
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Transportation cost 
Waller et al. (1999) states that the frequency of replenishment increases with VMI, 
which is said to be beneficial for the supplier. The supplier will experience a 
smoother demand signal at the production, resulting in better utilization of 
production and transportation. The VMI approach also helps to increase the 
percentage of low-cost full truckload shipments and minimize the high-cost less 
than truckload shipments. In order to achieve this, the supplier is allowed to 
coordinate the replenishment process instead of automatically responding to 
customers orders. Moreover, VMI facilitates an efficient route planning, in which 
dedicated trucks can make multiple stops to replenish inventories for several 
nearby customers. (Ibid) On the contrary, Pohlen and Goldsby (2003) indicate that 
the cost of transportation will increase, because the deliveries will become more 
frequent with smaller order quantities.  
 
Mattsson (2002) concludes that the transportation cost will decrease for the 
supplier whereas it remains unaltered for the customer. This is the case when the 
supplier is responsible for the transportation. The reason is that the supplier’s 
ability to decide point of delivery and delivery quantity increases. VMI also 
provide the supplier with a longer planning horizon, making it possible for the 
supplier to optimize the transportation planning. The increased planning horizon is 
due to fact that the customer within a VMI relationship is unable to place orders 
without any premonition. (Ibid) 

Administration cost 
In a traditional order process exists a duplication of work, where both the 
customer’s and the supplier’s administrational personnel are involved in tasks 
similar to each other. The customer handles a purchase-order and the supplier a 
customer-order regarding the same delivery. (Holmström, 1998) On the contrary, 
VMI eliminates this duplication of work since the supplier takes over the fully 
responsible for handling the ordering process. This will lead to an expected 
decrease in administration cost for the customer, whereas it most likely will 
generate increased costs at the supplier. Moreover, costs for the proportion of 
errors that occur in the ordering process are expected to decrease. (Mattsson, 
2002) 
 
IT-costs are expected to increase for both the customer and the supplier when 
implementing VMI. This is caused by an increased level of information exchange 
between both parties and in some cases is advanced modifications of the system 
needed. (Ibid) Holweg et al. (2005) recognize that a supplier can suffer from 
increased IT-cost when the amount of VMI-customers increases. This is certainly 
the case if the supplier has to make special system adjustments for each customer 
(Ibid). In addition, a transition from forecast-based replenishment to demand-
based replenishment, like VMI, requires information systems and information 
technology (Christopher, 1998). 
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The use of EDI benefits from the possibility for both the supplier and customer to 
access real-time information. This reduces the need for taking contact via 
telephone when information is available independent of time. (Mattsson, 2002) 
Waller et al. (1999) imply that EDI is often associated with VMI, but not a 
requirement. However, EDI alone provide little improvement in inventory levels 
but together with VMI it has been found to be very effective. (Ibid) 

Inventory cost 
Mattsson (2002) claims that the inventory cost is expected to decrease totally for 
the VMI relationship between customer and supplier. This is true since inventory 
levels in VMI better concurs with actual demand (Ibid). Dong and Xu (2002) 
agrees with Mattsson (2002) about the reduction in total inventory cost, but 
highlights that the supplier in the short run may not benefit from the cost 
reduction. Instead, the customer benefits from most of the short-term costs 
savings. In the long-term, both the supplier and the buyer adjust their production 
and distribution efforts to take advantage of lower inventory cost. (Ibid) 
 
In a traditional, order-based, process arrive large orders infrequently that forces 
the supplier to maintain surplus capacity or excessive finished goods inventory. 
These ways are very expensive solutions to ensure customer service. On the 
contrary, VMI minimize the peaks and valleys of production, which reduces the 
need for buffers of capacity and inventory. (Waller et al., 1999) In addition, Yao, 
Evers and Dresner (2005) have indicated that inventory cost savings are likely to 
be higher if the customer’s order cost is significantly reduced by implementing 
VMI. 

Handling cost 
The handling cost totally for the relationship is expected to slightly decrease when 
VMI is implemented. For the customer the handling cost is expected to slightly 
decrease, whereas the handling cost for the supplier will not be affected. The 
reason for this is that the supplier, within VMI, are given better possibilities to 
manage both their own and the customer’s inventory. (Mattsson, 2002) On the 
contrary, Dong & Xu (2002) indicates that the supplier’s handling cost may 
increase, due to the extra burden related to managing the customer’s inventory. 
Finally, Pohlen and Goldsby (2003) argues that the handling cost for both parties 
expects to decrease because only demanded goods in the near-term are transported 
and stored. 

Other costs 
The implementation of VMI enables manufacturing costs to decline, through more 
efficient production scheduling (Pohlen & Goldsby, 2003). This is possible when 
sales data is known earlier, which give the supplier more time to react on changes 
in demand and in this way brings benefits in production planning (Kaipia et al., 
2002). In addition, Mattsson (2002) states that an increase in knowledge about the 
customer demand makes it possible to shorten the total setup time, by producing 
similar products. This makes it possible to decrease the manufacturing cost. 

26 



 
4   THEORETICAL FRAMEWORK 

 
 

Finally, the improved information and planning makes it possible to avoid last-
minute orders and last-minute transports, which normally have a negative affect on 
total efficiency. (Ibid)  

4.3.2 Customer service 
According to Kuk (2004) and Småros et al. (2003), the customer service will 
improve by introducing VMI. This is because the supplier is given the possibility 
to better coordinate the replenishment (Angulo et al., 2004). Waller et al. (1999) 
states that an improvement in customer service is caused by the fact that the 
supplier receives a more accurate view of demand, which facilitate a production 
planning that is more effective. Further, Angulo et al. (1999) indicates that the 
implementation of VMI also reduces the lead-time. In addition, Kaipia et al. 
(2002) have recognized an interesting side effect in which supplier’s other 
customers, which are not engaged in VMI, experienced better delivery service. 
 
Christopher (1998) indicates that the issue with keeping a high customer service is 
that it causes an increase in the cost of service. However, there are different 
possible strategies to avoid an increase in cost of service. One consists of speeding 
up the flow of information about customer requirements. Another strategy is to use 
faster modes of transport. The effect of these strategies is that the curve in figure 
4-4 shifts to the right. (Ibid) Hence, when VMI increases the flow of information 
about customer requirements it is likely that it also increases the level of customer 
service without causing higher costs of service.  
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Figure 4-4 The affected relationship between customer service and cost of service. 
Source: after Christopher (1998) 

 
In VMI, the supplier is provided with full information about the customer’s 
inventory level and demand. This makes it possible for the supplier, within certain 
inventory limits, to adapt its production and deliveries based on the customer’s 
real demand. (Kaipia et al., 2002) Mattsson (2002) claims that an increased 
knowledge about the customer’s real demand and inventory level makes it possible 
for the supplier to became more flexible in production. An increased flexibility 
contributes to better utilization of capacity and thereby makes it possible to 
decrease the cost of production (Småros et al., 2003). 
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4.3.3 Tied-up capital 
Waller et al. (1999) has shown that the VMI approach reduces inventories for all 
participants in the arrangement without comprising customer service. The 
reduction in inventories can be credited to more frequent inventory reviews, order 
intervals and deliveries. Regardless of demand volatility, the reduction in 
inventory level is still significant. (Ibid) Further, VMI decreases the uncertainty in 
demand due to increased information sharing (Holweg et al., 2005). This makes it 
easier to better match inventory levels with the actual demand. It also increases the 
supplier’s possibility to become more flexible in production, which decreases the 
need for large buffer stock. (Mattsson, 2002)  
 
Pohlen & Goldsby (2003) argues that salespeople in VMI experience lessened 
temptation to push large inventory quantities towards customers in the supply 
chain. Instead, they are encouraged to focus on reducing the total tied-up capital 
(Ibid).  
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5 IMPLEMENTATION AT VOLVO TRUCKS 
The chapter presents how the implementation was carried out at VTU. In the 
beginning of this chapter, the implementation process is described in general 
terms, which gradually turns into a more detailed description. 

5.1 Introduction 
As earlier discussed in 1.2 Background issues, VTU including higher management 
are interested in evaluating the VMI concept together with PipeChain. The reason 
for the higher management’s interest is that they would like to investigate whether 
VMI together with PipeChain can form as a base for a uniform material control 
system. 
  
The main objective for VTU, with this implementation of VMI, is to change the 
work pattern for the material controller. Secondly, VTU is interested to examine 
whether an implementation of VMI could result in decreased tied-up capital and 
increased service level from the supplier.  
 
Involved human resources in the implementation process were professionals with 
competences in information technology, logistics and experience of implementing 
PipeChain. Besides these specialists were also future patricians and decision 
makers involved in this pilot project. 

5.2 Implementation process  
The implementation process of the pilot project began with a conversation between 
the authors’ and PipeChain. In this conversation, the authors’ explained the 
purpose with this thesis. PipeChain responded by giving their view about the 
upcoming project and suggested two possible alternatives that they could offer for 
this implementation. 
  
The first alternative that PipeChain suggested was to run a simplified test 
manually. The manual alternative consisted of using a Microsoft Excel sheet, 
developed by PipeChain, to collect the required information6 and further transfer it 
into a PipeChain server. This alternative does not visualize all benefits with the 
system, but it offers a relatively cheap method to evaluate the concept of VMI and 
PipeChain. Another advantage of this solution was that it would be possible to 
implement a pilot project quite fast. The second alternative was to run a fully 
integrated test with adjusted interfaces. This alternative would require more time 
to implement and become more expensive, but in return visualize the actual 
potential of the PipeChain software in a justified way. After considering these two 
suggestions, the authors’ together with VTU decided that the manual solution was 
the only reasonable alternative in this pilot project. The main reason for this is that 
a fully integrated implementation was recognized by VTU as too resource 
                                                 
6 Gross requirements, stock balance and goods receiving.  
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demanding. Another reason was that it would not be possible to carry out this 
solution within the timeframe of this thesis. The two solutions are presented in 
figure 5-1, were the selected solution is indicated with a thick line. 
 
 

Technical solution 

Fully integrated test 
- adjusted interfaces 

Simplified test 
-manually using Excel 

 
 
 
 
 
 
 
 

Figure 5-1 Basic description of technical solutions. 
Source: own 

 
Regarding the supplier selection, VTU firstly selected present Swedish suppliers 
with experience of using PipeChain. This selection was carried out by comparing 
VPT’s current PipeChain suppliers with VTU’s present suppliers and thereby 
identifying common suppliers. Another prerequisite were that the suppliers had to 
deliver frequent7 articles to VTU. The reason for why VTU desired frequent 
deliveries was that it increases the amount of data transactions, which increases 
the base material for a future evaluation. From this position, the remaining 
suppliers were asked whether they would be interested and if they had enough 
available resources to participate in this pilot project. This led to a situation of five 
remaining suppliers. However, it was not possible at this moment to assess which 
suppliers that should be included in the pilot project. The reason for this was that 
the technical limitations were at this time not clarified. 
 
The next step in the implementation process was to establish a material control 
process chart for both the present and the future state. This was done to gain a 
better understanding for how the material procurement is executed today8 at VTU 
and how it is expected to be executed in the future9. These process charts were 
also required in the work with designing the technical solution. 
  
To be able to carry out this pilot project, future users needed to receive education 
in the PipeChain software. Therefore, the authors’ together with three future users 
from VTU went on three days education in PipeChain. The education included 
conceptual knowledge, user education and principles for how different parameters 
should be set.  
 
 

                                                 
7 Delivering the article to VTU at least once a week. 
8 See 2.4 Present material control process. 
9 See 5.3 Future material control process. 
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In an approach to increase motivation and participation future users were, as 
earlier described, provided with education in the PipeChain software and given the 
responsibility to set parameters in the software. Other possible future users, not 
included in the pilot project, did also receive information about VMI and the 
PipeChain software through a department meeting, held by the authors’. This was 
done in an attempt to create a positive attitude and to increase the knowledge 
about the VMI concept among the personnel. 
 

 
Technical solution 

Fully integrated test 
- adjusted interfaces 

Simplified test 
-manually using Excel 

Data transmitted 
automatically into Excel 

Data transmitted  
manually into Excel  

 
 
 
 
 
 
 
 
 
 
 
 

Figure 5-2 Detailed description of technical solutions.  
Source: own 

 
The selected technical solution consists of that stock balance, gross requirement 
and goods receiving from the production system is copied and pasted into an Excel 
sheet designed by PipeChain. From the Excel sheet is the information further 
transmitted into the PipeChain software. The transmitted information is used in the 
calculation of delivery suggestion. The suggestions are then sent to the supplier, 
which has the possibility to decide whether to follow these suggestions or adjust 
them. A drawback with this solution is that a large amount of data needs to be 
manually transmitted from the production system into the Excel sheet. Due to the 
large size of manual work, it is always a risk for human mistakes, which could 
thereby distort the information. With this drawback in mind, it became necessary 
to limit the numbers of articles and suppliers in the pilot project.  
 
A better way of sending the information, from the production system into the 
Excel sheet, is to transmit it automatically. This would reduce or even eliminate 
the need for manual handling of the information and thereby reduce the risk for 
distorted information. Unfortunately, at the time of implementation, VTU was not 
able to access enough technical resources to utilize this solution. A complete chart, 
presenting a detailed way to the selected technical solution is shown in figure 5-2. 
The thick line illustrates the chosen path. 
 
 

31 



 
5   IMPLEMENTATION AT VOLVO TRUCKS  

 
 

In order to reduce the risk of distorted information, instructions in form of a manual had 
to be established. The manual work with transmitting information between the production 
system and the Excel sheet will be carried by an external person. The reason for this is to 
avoid that future users will get a negative feeling of the PipeChain system caused by the 
manual work with transmitting the information. Hence, the manual work does not have 
anything to do with the PipeChain software, why it should not affect a future evaluation 
of the pilot project. 
 
The technical solution limited the number of suppliers and articles included in this 
pilot project. The reason for this is that the chosen manual solution requires a lot 
of manual handling, which increases the risk for this distorted information. In 
order to facilitate the pilot project for the selected suppliers, VTU decided to 
include all articles from these suppliers. In the case VTU has not established this 
constrain a supplier would have been forced to work with dual systems, PipeChain 
and the traditional delivery plan, during the pilot project. Hence, it became 
impossible to select a single article from a supplier that deliveries a large number 
of articles to VTU. This resulted in that the pilot project was limited to include 
three suppliers and in total, six articles. The articles consist of both frequent and 
non-frequent articles.  
  
The selection of suppliers and articles made it possible to set parameters in the 
PipeChain software. The parameters were established in concordance between the 
material controller at VTU and representatives from the supplier. In the action of setting 
parameters VTU and the supplier used present limits and values as a base when 
establishing new adjusted parameters for the pilot project. The plan is then to challenge 
the system by adjusting these parameters throughout the test period. Hence, the 
parameters will not stay fixed during the test period. 
 
All these parameters where then summarized in partnering agreements for each 
supplier, and delivery agreements belonging to a specific supplier and article. 
These agreements where developed in an interplay between VTU and the supplier.   
 
The content of the delivery agreement and partner agreement are in brief terms 
presented below: 
 

• Delivery agreement includes parameters such as critical time, safety time, 
lead-time, max time, multi unit quantity, minimum delivery quantity, and 
transport schedule. 

 
• Partner agreement includes parameters such as frozen margin, confirmation 

margin, planning margin, and forecast margin.  
 
Finally, the chosen technical solution needs to go through a couple of tests to 
insure the functionality and incorporate trust among future users at VTU and the 
suppliers. These tests will include access test to the PipeChain software, control of 

32 



 
5   IMPLEMENTATION AT VOLVO TRUCKS  

 
 

that the information between VTU and the suppliers are functional, and check that 
the delivery suggestions made by the PipeChain software are reliable. 
 
The pilot project is planned to be launched for about four months before a 
reasonable evaluation can be executed. The reason for choosing a four months test 
period is that a shorter test period would not present justified results. The test 
period was decided in concordance between the authors’, VTU and PipeChain.  
 
A figure summarizing the implementation process is shown in figure 5-3. The red line 
indicates what remains to be done before launching the pilot project.  
 

2 3 4 5 6 7 8  10 11 1 9 

1. Initial contact with PipeChain 
2. Selection between fully integrated test or simplified test 
3. Establishment of present and future material control process charts 
4. Selection of automatically or manually transmitted data into Excel 
5. Education in the PipeChain software 
6. Department meeting 
7. Selection of suppliers  
8. Creation of the manual for the external person 
9. Establishment of partner and delivery agreements  
10. Functionality tests  
11. Launch 

 
Figure 5-3 Time line of the implementation process. 
Source: own 

5.3 Future material control process 
VTU shares almost an identical material control process with VPT, why it became 
possible to utilize their PipeChain-server and configuration in Skovde during the pilot 
project. This solution offered a facilitated communication with selected suppliers in the 
pilot project. Thereby, it eliminates the need for establishing a brand new configuration 
of the communication with these suppliers. A slightly simplified future material control 
process used in the pilot project is illustrated in figure 5-4. (Oskarsson, 2006) 
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Customer Inventory (VTU) 
5. Delivery 

 

 

Supplier VTU 
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receiving 

8. Goods  
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Figure 5-4 Future material control process. 
Source: own 
 

The future material control process begins with that VTU receives and transmits a 
COS-file, containing order registration, control and confirmation, into the 
production system (1). The COS-file is then divided into gross requirements for 
single articles. Next, gross requirement and stock balance is sent from the 
production system to the PipeChain-server in Skovde (2). Further, the PipeChain-
server generates delivery suggestions based on gross requirement and stock 
balance. These suggestions are transmitted as a Delins to AMTrix (3), where it can 
be encoded into Delfor-format. This encoding will only occur if the supplier 
requires the Delfor-format. From AMTrix is Delins or Delfor sent to the supplier 
(4). (Oskarsson, 2006; Lindell, 2006) 
 
Further, the supplier has the possibility to deliver according to the delivery 
suggestions or adjust the suggestions. The supplier can adjust the delivery 
suggestions by using the web-access, which is connected to the PipeChain-server. 
However, the supplier has to make sure that the adjusted delivery suggestions will 
keep the inventory within the predetermined maximum and minimum level. VTU, 
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on the other hand, can monitor the replenishment process by connecting to the 
PipeChain-server through Citrix. (Ibid) 
 
When the supplier has decided the delivery suggestion, it has to deliver articles in 
accordance to this suggestion to VTU (5). At the same moment as the delivery 
occurs, or latest two hours afterwards, a dispatch note, Aviexp/Desavd, is 
transmitted from the supplier into both the inventory and the PipeChain-server (6). 
Together with the Aviexp/Desavd is usually an invoice, invoic, sent from the 
supplier (7). The Invoic is transmitted to VTU via AMTrix. When articles from the 
supplier arrive to the inventory, they are matched with the earlier received 
Aviexp/Desavd. This match generates a good receiving that is transmitted to the 
production system (8). A goods receiving is also sent to VTU, where it is matched 
with the invoice (8). This step is required to initiate the payment of articles. 
Further, the stock balance is updated in the production system (9). Next, the goods 
receiving is sent from the production system into the PipeChain-server, where it is 
matched with the Aviexp/Desavd (10). The match indicates that the delivery has 
arrived. Finally, the process ends when articles are withdrawn from the inventory 
and used in production at VTU (11). (Ibid) 
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6 EMPIRICAL STUDIES 
In this chapter are the empirical material presented, collected from interviews 
with the case companies.  

6.1 Volvo Powertrain 
Volvo Powertrain, VPT, is one of the world’s biggest manufactures of heavy-duty 
diesel engines on 9-18 litres. The company is also a major manufacturer of heavy-
duty transmissions. VPT is a worldwide company with approximately 8,500 
employees in Sweden, France and North and South America. The production at 
VPT is, like VTU, customer based. (Volvo Group Intranet, 2006) 
 
In a time, when VPT suffered from high levels of inventory and shortage in 
production, the company decided to investigate whether VMI could solve these 
problems. In 2001, VPT launched its first test of VMI together with a single 
supplier. This test was successful and today VPT is involved in about 85 VMI 
relationships. To manage these relationships VPT utilize a VMI application from 
PipeChain10. (Breman, 2006) 
 
Today, VPT owns all inventories that are managed by different suppliers. 
However, VPT is planning to change the ownership by letting suppliers take over 
the ownership of these inventories. The main reason for this is the appealing 
improvement in cash flow, which is likely to occur, when the supplier takes over 
the ownership of the inventory. (Ibid) 

6.1.1 Evaluation of VMI 
VPT has continually evaluated all its VMI relationships since they launched their 
first relationship in 2001. At first, VPT launched a pilot project of VMI, which 
they later decided to expand to a full-scale implementation. The decisive reason 
for this full-scale implementation was that VPT could identify a stable trend 
towards desired improvement in tied-up capital. Today, the company management 
aims to use VMI as tool to achieve a transition from local procurement into global 
procurement. The benefit with global procurement is that a single material 
controller can manage a supplier that delivers to several units within the same 
company. This can be compared with today’s local procurement where every unit 
uses an own material controller, responsible for the contact with a specific 
supplier. (Ibid) 
 
The frequency of transports between VPT and its suppliers have not changed. This 
is because VPT owns the transport and have thereby decided to keep the frequency 
at the same level as before the introduction of VMI. VPT has not noticed any 
changes in the fill-rate of transports. In addition, VPT has recognized a decrease in 
last minute transport. (Ibid) 
                                                 
10 See 2.5 PipeChain. 
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VPT has experienced reduced administration cost. However, VPT have not been 
able, with certainty, to relate this decrease to the introduction of VMI. This is 
because VPT, at the same time as implementing VMI, has decreased the number of 
articles from 10,000 to 5,000. Although, the personnel at the material control 
department believe that their work pattern has changed dramatically by the usage 
of VMI. The reason for this is that their work tasks have changed from pursuing 
deliveries toward working more with deviation handling. The personnel at the 
department of material control have also experienced, by the change that their 
working tasks have become easier to execute. (Breman, 2006) 
 
According to Breman (2006), VPT has experienced changes in the IT-cost. There 
has been a reduction in operation costs, whereas the company continuously is 
required to pay a yearly fee for the usage of the PipeChain software. In addition, 
the company also needs to pay a disposable charge for PipeChain as well as costs 
for the development of the interface between VPT and its suppliers. The total 
change in IT-costs is hard to estimate, because the licence fee for using the 
PipeChain software is classified. (Ibid) 
 
The company has experienced a decrease in inventory cover-time from fourteen to 
three days. The reason for selecting cover-time as a measurement of the inventory 
is that VPT do not want to spread the true size of the tied-up capital externally. 
VPT has observed reduced inventory cost while the handling cost has stayed 
unaltered. (Ibid) Breman (2006) explains that the unchanged handling cost is 
caused by the company’s earlier investment in a high-bay warehouse. Hence, the 
handling cost remains constant independent of changes in the inventory level 
(Ibid).  
 
When it comes to the measurement of customer service or supplier performance, 
the company has decided to measure service level. This metric measures the 
supplier’s ability to keep the designated inventory between a minimum and a 
maximum level. VPT has experienced an improved service level since the 
introduction of VMI. The reason for omit metrics such as delivery reliability and 
delivery precision is that the supplier, within the VMI system used by VPT, owns 
the delivery plan. This means that the supplier can adjust parameters like delivery 
quantities and time in the delivery plan, which makes the metrics delivery 
reliability and delivery precision useless. (Ibid) 
 
Breman (2006) explains that VPT measures the delivery time between them and 
the supplier. However, VPT has not identified any changes in this metrics, because 
the only way to improve it is by either increase the speed of transport or by 
increasing the frequency of delivery days, which has not occurred at VPT. (Ibid) 
Finally, Breman (2006) wants to highlight that an implementation of PipeChain 
requires help from consultants. This need typically include technical support, 
development and education. However, the costs of consultants are usually highest 
in the implementation phase, whereas it decreases with the elapse of time. (Ibid) 
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6.2 Ericsson 
Ericsson is a worldwide provider of telecommunications equipment and services to 
mobile and fixed network operators. Over 1,000 networks in 140 countries utilize 
Ericsson’s network equipment. Among few companies, Ericsson can offer end-to-
end solutions for all major mobile communication standards. Ericsson in Gavle 
constructs, implements and manufactures radio base stations for the third 
generation of mobile telephony. (Ericsson, 2006) 
 
In 1997, Ericsson in Gavle implemented its first version of PipeChain. At the time 
of implementing the software, it did not include any support for VMI. However, 
Ericsson has added this feature during the time. The objective with the 
implementation was to change the production planning method, earlier carried out 
in a Microsoft Excel environment, into a flow-oriented environment. This change 
in environment, initiated by the company’s senior management, was necessary to 
handle a rapid increase in sales. Today, Ericsson handles 140 suppliers in the 
PipeChain software. (Björk & Olsson, 2006) 

6.2.1 Evaluation of VMI 
Ericsson has not conducted any complete evaluation of the implementation of 
PipeChain. Instead, they have chosen to evaluate the software continuously (Ibid). 
 
The frequency of transports between Ericsson and its suppliers has changed since 
the implementation of PipeChain. However, it is difficult to only relate this 
increase to the introduction of PipeChain. This is because the company at the same 
time implemented a so-called milk-run distribution, meaning that Ericsson does 
not utilize a transport schedule with fixed delivery dates. Instead, they are utilizing 
a distribution system in which the company receives goods from its suppliers 
every eight hours. Each supplier book their own transport, according to the 
information received via PipeChain. Later, a truck picks up the goods at suppliers 
in a specific route and delivers it to Ericsson. Further, Ericsson has noticed 
improvements in the fill-rate of transports. (Ibid) Björk and Olsson (2006) believe 
that this change cannot only be derived from the implementation of VMI. In 
addition, Ericsson has not recognized any changes in the number of last-minute 
transports.  
 
According to Björk and Olsson (2006), the administration cost has decreased since 
the implementation of VMI. The reason for this is that the purchaser has changed 
its working pattern, from adding purchase orders to monitoring and controlling 
that right parameters are set in the VMI agreement. This has made it possible to 
reduce the number of purchasers. (Ibid) 
 
IT-costs have increased since the implementation of PipeChain. This is because 
Ericsson is required to pay a yearly license fee for the usage of the PipeChain 
software. Another reason for this is that Ericsson’s IT-cost was quite small before 
introducing the PipeChain software. (Ibid) 
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Björk and Olsson (2006) have recognized a decrease in tied-up capital since the 
implementation of PipeChain (Ibid). They believe that this reduction is a result of 
a combination between the implementation of VMI and the milk-run distribution. 
Ericsson has chosen to present the size of the tied-up capital as a combination of 
cover-time and inventory turnover (Ibid).  
 
Ericsson has recognized a decrease in inventory cost. Further, a decrease in the 
handling cost has been noticed in relation to their purchase volume. These changes 
cannot be related to only the implementation of VMI. (Ibid) 
 
The company has chosen to measure the customer service by measuring the 
service level. This metric measures the supplier’s ability to keep the level of the 
customer’s inventory between a minimum and a maximum level. Ericsson has not 
measured the service level before implementing VMI, why they cannot answer 
whether it has changed or not. (Ibid) Björk and Olsson (2006) recognize that the 
lead-time has decreased since the implementation of VMI. However, this decrease 
cannot be related to the implementation of VMI (Ibid).  
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7 ANALYZE 
Collected data from the interviews are in this chapter compared with theories from the 
theoretical framework. 

7.1 Implementation at Volvo Trucks in Umea 
Jackson (2003) concludes that successfully VMI relationships derive their 
objectives from the company’s overall business and supply chain objectives. This 
is in accordance with the objective about finding a uniform material control 
system and global procurement, stated by VT’s higher management. The support 
from the higher management is also in line with Vergin and Barr (1999), which 
states that a strong support from higher management is vital when implementing 
VMI. Vergin and Barr (1999) continues with explaining the importance of using 
cross-functional teams. This corresponds to the implementation of the pilot 
project, which involved professionals with various competences. 
 
In the first selection of suppliers, VTU chose suppliers with experience of using 
PipeChain. This is accordance to Jackson (2003), who states the importance of a 
suppliers experience and expertise when implementing VMI. Waller et al. (1999) 
and Jackson (2003) continues with pinpointing the importance of trust between 
customer and supplier. This is in coherence with the pilot project were one of the 
limitations in the supplier selection was to focus on fully working relationships 
between VTU’s and present suppliers. The remaining suppliers were also asked 
whether they were interested in joining this pilot project, which is in line with 
Aladwani (2001) that states that an implementation of VMI requires a strong 
participation between customer and supplier. 
 
Holmström (1998) and Aronsson et al. (2003) claims that a successful 
implementation of VMI relies on a common understanding of processes and 
procedures, usually done by mapping material and information flows. This is in 
line with the pilot project in this thesis were present and future material process 
charts have been established. 
 
An important part in the implementation process was to provide future users with 
information about VMI and to spread a common understanding for why VTU are 
interested in evaluating this concept. This was done by offering some future users 
education, whereas other possible future users were provided with general 
information about the pilot project. This is in accordance to Jackson (2003) who 
states that future users should receive relevant education. In addition, this is also 
in line with Aladwani (2001) who highlights the importance of creating a positive 
attitude among future users by informing them about the benefits of the new 
system.   
 
Gustafsson and Jöne (2004) claims that within a VMI relationship should a VMI 
partnering agreement and a logistical agreement agreements be established 
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between the customer and the supplier. This corresponds with the pilot project, 
where both a partnering agreement for each supplier and a logistical agreement for 
each article were established. Further, parameters within the established logistical 
agreements are also expected to become adjusted during the project, which is 
totally in line with Gustafsson and Jöne (2004). 
 
Waller et al. (1999) highlight the benefits of launching a pilot project before 
implementing a full-scale solution, since it postpone investments until the cost 
effectiveness of the technology has been demonstrated. This is in coherence with 
the pilot project at VTU due to risk associated with implementing a full-scale 
solution. Further, before going live with the pilot project, VTU plans to undergo a 
series of tests in an attempt to uncover defects in the system. This is in accordance 
with the opinions of Jackson (2003). Finally, in concurrence with Aronsson et al. 
(2003), VTU plans to investigate whether the implementation concur with the 
planned outcome in an upcoming evaluation. 
 
Elinger et al. (1999), Yang et al. (2003), De Toni and Zambolo (2005), Kuk (2004), and 
Kaipia et al. (2002), all claims the characteristic of an article should decide whether the 
article are to be included in the implementation of VMI. This is not in line with the 
implementation of the pilot project at VTU. Instead, the selection of suppliers and articles 
were based on the limitations given by the chosen technical solution. In addition, the fact 
that single articles from a supplier could not be chosen, made it even more difficult to 
carry out a selection of articles.  

7.2 Evaluation of VMI 
The analyze of the empirical material from the case companies, regarding key 
performance indicators, are presented below. 

7.2.1 Volvo Powertrain 
Waller et al. (1999) together with Pohlen and Goldsby (2003), states that the 
frequency of replenishment is supposed to increase when implementing VMI. This 
is in contraction to the findings at VPT, which has not done any changes in the 
replenishment frequency. Further, VPT has not experienced any improvements in 
fill-rate, which Waller et al. (1999) argues should occur with VMI. In accordance 
to Mattsson (2002), VPT has seen a decrease in last-minute transports. 
 
In coherence with Mattsson (2002), VPT has experienced reduced administration 
cost. However, when VPT at the same time decreased their number of articles 
dramatically, it becomes difficult to decide whether the reduction solely derives 
from the introduction of VMI. Holmström (1998) imply that the customer will 
experience significant changes in work pattern for its purchasing personnel. This 
is in correspondence to the findings from VPT, which indicate that their personnel 
at the material control department have considerably changed its work pattern. 
Instead of pursuing deliveries, they are working more with deviation handling.  
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According to Holweg et al. (2005) and Mattsson (2002), the IT-costs are expected 
to increase when implementing VMI. VPT indicate that the operation cost has 
decreased, whereas the company is required to pay a classified annual fee for the 
usage of the PipeChain software. This makes it difficult to estimate whether the 
total IT-cost has increased or decreased. 
 
In coherence with Waller et al. (1999), VPT has experienced a reduction in tied-up 
capital since the introduction of VMI. Dong and Xu (2002) together with Mattsson 
(2002) argues that the inventory cost should decrease when using VMI. This is in 
accordance to the findings at VPT. Mattsson (2002) together with Pohlen and 
Goldsby (2003) states that handling cost expects to decrease when implementing 
VMI. However, this finding has not been proven by VPT. The reason for this is 
that VPT has invested in a high-bay warehouse, leading to that the handling cost 
remains unaltered despite that the inventory level decreases.  
 
Since the implementation of VMI, VPT has experienced increases in service level 
from its suppliers. This increase is also in accordance with the opinions of Kuk 
(2004) and Småros et al. (2003). Further, Angolo et al. (1999) implies that a 
reduction in lead-time is to be expected. However, this reduction has not occurred 
at VPT.   

7.2.2 Ericsson 
The frequency of transports has increased at Ericsson since the introduction of 
VMI. This is in accordance to Waller et al. (1999), and Pohlen and Goldsby 
(2003), which states that the frequency of transports is supposed to increase when 
implementing VMI. Waller et al. (1999) also states that the fill-rate of transports 
will increase when introducing VMI. This is in coherence with the findings from 
Ericsson. Further, Mattsson (2002) argues that the number of last-minute 
transports will decrease in VMI. However, the findings from Ericsson indicate that 
there has not been any change in this parameter. 
 
Ericsson claims that the administration cost has decreased since the introduction of 
VMI. The reason for this is that the number of purchasers has been reduced. This 
is in accordance to Mattsson (2002), which states that the administration cost 
expects to decrease when implementing VMI. The company has also experienced a 
changed work pattern for its purchasing personnel, which Holmström (1998) 
expects to occur when implementing VMI. 
 
Holweg et al. (2005) and Mattsson (2002) implies that IT-costs are expected to 
increase with VMI. This corresponds to the findings at Ericsson, were the IT-costs 
have increased since the implementation of PipeChain.  
 
In coherence with Waller et al. (1999), Ericsson has recognized a decrease in tied-
up capital since the introduction of VMI. The company has also experienced a 
reduction in inventory cost. This is in accordance to Mattsson (2002) together with 
Dong and Xu (2002), which argues that a decrease in inventory cost is to be 
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expected when introducing VMI. Further, Ericsson has noticed decreased handling 
cost in relation to the total purchase volume. This is in line with the opinions of 
Pohlen and Goldsby (2003) together with Mattsson (2002). 
 
The company does not know whether the implementation of VMI affects the 
service level. Angolo et al. (1999) states that the lead-time is expected to decrease 
in VMI. This is in contraction to the findings at Ericsson, were changes in lead-
time has not occurred because of VMI.  
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8 CONCLUSION AND DISCUSSION 
The chapter contains the authors’ conclusions and recommendations. This is 
followed by a discussion and suggestions on future research.  

8.1 Conclusion 
The authors’ acknowledge that there always is a risk that the conclusions of this thesis 
could have been based on own values. However, the authors’ did not have any personal 
interest in the conclusions of this thesis. They have not had any interest in guiding VTU 
in a specific direction. Instead, the authors’ have strived to stay objective throughout the 
thesis.  

8.1.1 Implementation at Volvo Trucks in Umea 
The analyze indicate that the implementation of the pilot project at VTU was in 
major part in concordance with the theory. The only exception is the selection of 
suppliers and articles, which was made due to the conditions given by the chosen 
technical solution. 
 
In an initial stage, the authors’ recommend VTU to continue the implementation of 
the pilot project. During the test period, VTU recommends to perform several tests 
on the system. For instance, the system could be challenged by adjusting the 
minimum and maximum level on the inventory, managed by the supplier. Another 
way of challenging the system is by changing the frequency of delivery days. 
These two challenges may help to optimize the transportation cost and the 
inventory cost for VTU. 
 
In the end of the test period, VTU recommends to conduct a thorough evaluation of this 
pilot project. Findings from this evaluation should pinpoint benefits and drawbacks from 
the implementation. In the case that the evaluation of the implementation implies that 
benefits outnumbers drawbacks, the authors’ recommends VTU to launch a full-scale 
implementation of VMI. In order to insure that a full-scale implementation performs as 
predicted, it should be continuously evaluated. In a future scenario, VTU should consider 
whether the ownership of the inventory, managed by the supplier, could be transferred to 
the supplier. This would probably decrease the tied-up capital for VTU and perhaps 
increase the supplier’s willingness to optimize the replenishment process of the 
inventory.  

8.1.2 Evaluation of VMI 
VPT has not experience any changes in the delivery frequency since the implementation 
of VMI. This is in contraction to the theory and the finding at Ericsson. The theory states 
that a higher fill-rate will occur when introducing VMI, which is in line with the findings 
at Ericsson. However, this has not been the case at VPT. Further, VPT has experienced a 
decrease in last-minute transports. This is in line with the theory, but in contraction to the 
findings at Ericsson. 
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Due to the fact that VTU is responsible for the transports from the supplier, they could 
self decide the frequency of deliveries. Hence, the measuring of delivery frequency is 
useless in this case, but adjustments in this parameter could be used to challenge the 
system. The fill-rate will probably not be affected in this pilot project. The reason for this 
is that VTU owns the transports and thereby decides when the supplier is able to deliver. 
Another reason for this is that transports to VTU often are shared among several 
suppliers, which would make it difficult to prove an improvement in fill-rate caused by 
this pilot project. When it comes to the last-minute transports, a difference from today is 
not to be expected. Today, the last-minute transports are caused by productions 
disturbance at the supplier or incorrect inventory levels at VTU. However, improvements 
in these factors are not expected from an introduction of VMI. 
 
VPT and Ericsson have observed decreased administration cost since the introduction of 
PipeChain. This is in accordance to the theory, which claims that it should decrease. The 
theory also states that a change in work pattern for the personnel that works with material 
control is to be expected. This corresponds to the experience from VPT and Ericsson. 
According to the theory, IT-costs are expected to increase with VMI. This is in coherence 
with the findings from Ericsson. VPT, on the other hand, cannot indicate whether the IT-
cost changed since the implementation of PipeChain.  
 
Due to the experience that the authors’ have gained through this thesis, a reduction in 
administration cost is likely to occur. Therefore, the authors’ recommends VTU to 
measure the administration cost. In addition, a changed work pattern for the material 
controller is to be expected, why it is important to examine whether it actually changes. 
Another important reason for examining the work pattern after the implementation is to 
check whether this pattern supports the uniform working habits that is desired by VT. 
The authors’ also recommends VTU to consider the IT-costs associated with the 
implementation of VMI. These costs are, in accordance with VPT, highest in the 
implementation phase when interfaces need to be adjusted and a lot of technical support 
is needed. 
 
The case companies, VPT and Ericsson, have noticed a decrease in tied-up capital. This 
is in line with opinions found in theory. VPT and Ericsson, in accordance with the theory, 
have experienced a reduction in inventory cost. The theory argues that a decrease in 
handling cost is to be expected when implementing VMI. Ericsson has observed a 
reduction in handling cost in relation to the total purchase volume. VPT, on the other 
hand, has not seen any difference due to the investment in a high-bay warehouse. 
 
Even though VTU’s main objective with this pilot project not is to reduce the tied-up 
capital, the authors’ recommends VTU to measure this parameter. The reason for this is 
that both case companies and the literature review indicate that an introduction of VMI 
reduces the tied-up capital. This would preferably be done in cover-time. The reason for 
this is that cover-time describes the inventory’s duration in time, instead of in pieces or 
money. Hence, the cover-time is dependent on the demand, which means that a change in 
the demand also affects the cover-time. Further, the authors’ recommends VTU to 
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measure the inventory cost. This is because the case companies and the theory indicate a 
decrease in inventory cost when implementing VMI. Since the interviews with the case 
companies do not indicate any changes in handling cost it is unlikely to be affected in this 
pilot project. Further, it is not likely that the handling cost would be affected by this 
relatively small pilot project covered in this thesis. 
 
VPT has experienced an increase in service level, which is in line with the theory. 
Ericsson does not know whether the service level has changed since the implementation 
of PipeChain. According to the theory, the lead-time should decrease with the usage of 
VMI. This is in contrast to VPT and Ericsson, which have not experienced any changes. 
  
When using the PipeChain software in a VMI environment, key performance indicators 
like delivery precision and delivery reliability have to be questioned. The reason for this 
is that the supplier can decide whether to accept or adjust delivery suggestions. This 
makes it possible for the supplier to affect the outcome of delivery precision and delivery 
reliability. According to this, the authors’ recommends VTU to measure service level. 
This is because the supplier cannot distort the service level, since minimum and 
maximum levels of the inventory are predetermined. The interviews with the case 
companies do not indicate any changes in lead-time why it is doubtful that it would 
become affected by this pilot project. 
 
Finally, the authors’ recommends VTU to consider soft key performance indicators like 
user opinion and friendliness about PipeChain and VMI. Even though these parameters 
are hard to measure correctly they have an important part in the upcoming evaluation. 
Hence, it could be difficult to find an exact value of the benefits from the pilot project 
covered in this thesis.   
 
The recommended key performance indicators are summarized in a list below:  

 Administration cost 
 Tied-up capital 
 Inventory cost 
 Service level 
 Soft key performance indicators 

8.2 Discussion 
The authors’ believe that it is difficult to perform a research, which can be applied on a 
general basis. This is because each case in the reality is unique and often requires a 
specific solution. However, the authors’ hope that the experiences from the 
implementation and the selection of key performance indicators in this thesis can 
contribute to future research and usage of VMI.  
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8.2.1 Implementation at Volvo Trucks in Umea 
The authors’ believe that the overall implementation process at VTU could be used in 
general. However, this is not the case for the specific technical solution, which is unique 
for the current conditions at VTU.  
 
When the implementation is carried out manually, by copying and pasting information 
between the production system and Excel, the authors’ acknowledge that information 
could be copied or pasted in an incorrect way. This could led to a situation were the 
supplier is provided with distorted information, which would affect the outcome of the 
pilot project. In an approach to minimize this risk of distorted information, a manual was 
established to guide the person that will transmit the information. The authors’ believe 
that this risk could have been minimized or even eliminated if data have been transmitted 
automatically from the production system into the Excel sheet. Another benefit with this 
solution is that the number of involved articles and suppliers could have been increased, 
which would probably increase the reliability of a future evaluation.   

8.2.2 Evaluation of VMI 
The collected empirical material in this thesis is based on the respondents’ assumptions 
and own observations, which could have affected the recommendations made by the 
authors’. However, this is something that the authors’ were aware of when establishing 
recommendations for VTU. Further, it is always a risk that the effects, experienced by the 
case companies, derive from other circumstances than the implementation of VMI. 
 
To gain justified benefits from the implementation of PipeChain it is important that the 
supplier uses the new additional information. In addition, the authors’ believe that it is 
important to measure the size of the supplier’s inventory before launching the pilot 
project. This is because the authors’ acknowledge that the supplier could start building up 
a large inventory during the time for the pilot project to simulate that they are able to 
manage its delivery agreements to VTU. Hence, this could led to a situation were the 
customer’s inventory only moves upstream in the supply chain. 

8.3 Future research 
The authors’ would find it interesting to develop this research to investigate the effects 
that VMI have on the entire or significant part of the supply chain. A study like this 
would indicate whether VMI makes the supply chain more competitive against other 
supply chains. 
 
Further, it would be of major interest to continue the earlier discussion about the 
ownership of the inventory. The authors’ would therefore be interested to find out which 
factors that affect the supplier’s willingness to become owner of the customer’s 
inventory. Another approach of this could be to investigate whether a shift in ownership 
of the inventory has a total positive or negative affect on the customer. 
 
Finally, the authors’ believe that a study about setting parameters like maximum and 
minimum inventory, in an optimal way, would be of great interest. 
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APPENDIX I  
Interview form for case companies 
The interview form has been used in order to reach a better understanding for how the 
evaluation of PipeChain at the case companies’ was executed. This form is translated 
from Swedish. 
 
General questions about the PipeChain-project  

1. What was the main reason for implementing PipeChain? Was the implementation 
in line with some of the company’s comprehensive objectives? To what extend 
was the decision to implement PipeChain supported by the company manage-
ment? 

2. Did your organization have any specific objectives with the implementation of 
PipeChain?  

3. Can you briefly describe the PipeChain-process?  
4. How many VMI relationships are your company involved in today and when did 

you launch your first relationship?  
 

Questions concerning the evaluation of PipeChain 
1. Have you executed any evaluation of PipeChain? If so, for how long period of 

time was PipeChain operating before this evaluation? 
2. Has the frequency of transports, between you and the supplier, been adjusted 

since the introduction of VMI? 
3. Has the fill-rate in transports, between you and the supplier, been modified since 

the implementation of VMI? 
4. Since the introduction of PipeChain, has extra transports been utilized (to avoid 

late deliveries, etc.)? 
5. Are there any other costs that have been noticed to affect the total transportation 

cost, in connection with the implementing VMI? If so, which are these and how 
did you measure them? 

6. Has the administration cost been changed since the implementation of PipeChain? 
If so, how do you measure this and why did you choose to measure it in this way? 

7. Have you identified any adjustments in the employees (material controller, etc.) 
work pattern since the introduction of PipeChain? 

8. Which IT-costs (license costs for PipeChain, server costs, etc.) has occurred in 
connection with the implementation of PipeChain? Has the total IT-costs been 
modified compared with before implementing VMI? 

9. Have the inventory levels been affected since the introduction of VMI? If so, how 
has this been illustrated (inventory turnover, cover-time, tied-up capital, etc.)? 
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10. Since the implementation of VMI, have you been able to recognize any changes 
in cassations, wastage, insurance, etc.? If so, how do you measure this and why 
did you choose to measure it in this way? 

11. Have you distinguished any changes in the handling cost (inventory space, 
inventory personnel, etc.) since the introduction of VMI? If so, how do you 
measure this and why did you choose to measure it in this way? 

12. Are there any other significant costs that occurred for your company in the 
PipeChain collaboration? If so, which are these and how large are these in relation 
to the total costs? How do you measure these costs? 

13. Do you measure the supplier’s customer service? If so: 
a. Do you measure the delivery precision11 against the suppliers that are 

using VMI?  
b. Do you measure the delivery reliability12 against the suppliers that are 

using VMI?  
c. Do you measure the supplier’s customer service in any other way? 

14. Since implementing VMI, have you experienced any change in lead-time13 from 
the supplier? If so, how do you measure this and why did you choose to measure 
it in this way? 

15. Consider all metrics covered in this interview form. Have any of these metrics 
been more important take into consideration for your organization? If so, what 
was the reason for this?  

16. When evaluating PipeChain, is there any other metric that you take into 
consideration? If so, why is this metric important to your organization? 

                                                 
11 To which degree deliveries occurs on a predefined day.  
12 The extend of security that deliveries contain right article in right quantity and quality. 
13 The time between that an order is sent to the supplier until the delivery reaches the customer. 
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