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Abstract 
Kongsberg Automotive (KA), a first- and second-tier supplier to some of the largest 
automotive manufactures, has acknowledged the need to enhance their competitiveness 
and to collaborate within the supply chain. In order to do this, KA must improve the 
current business processes by establishing long term relationships with their suppliers. 
Today, KA face a high level of inventory, which has resulted substantial amount of tied 
up capital and inefficient processes. Therefore, this study will evaluate KA’s and three 
chosen suppliers’ possibilities and the effects that a vendor managed inventory (VMI) 
partnership will imply.  

VMI is a concept within supply chain management, where the supplier is fully responsi-
ble for managing the customer’s inventory level. To achieve this, the supplier is given 
access to sensitive information of the customer’s inventory level and demand and can, 
thereby, replenish the customer’s stock when needed. Although, some firms have em-
braced the concept with success, others have retreated forcefully.   

To fulfil the purpose of this study, we have done a broad literature review regarding 
VMI and performance measurements, as well as, organisational structures and informa-
tion sharing in collaborative partnerships. Further, to better understand the implementa-
tion and effects of VMI, a benchmarking study was made at Volvo Powertrain in 
Skövde, an early VMI pioneer. In addition to the thorough study of KA’s processes, 
field visits were made at the suppliers’ to visualize their material and information flow in 
order to examine in what areas VMI would have an impact. 

The conclusion of this study is that a VMI strategy, in supplement with a consignment 
stock policy, is possible for KA. However, issues concerning responsibilities and owner-
ship have become apparent throughout the study that needs to be agreed upon. Further, 
the study indicates that the benefits from a VMI implementation will be greater for KA, 
than for the suppliers. Specifically, a reduction in inventory value can be attained by KA, 
while the suppliers only can obtain minor improvements within the areas of inventory, 
production, and order processing. On the other hand, the suppliers will face drawbacks, 
mainly in their order processing, which will result in increased costs. However, we ad-
vice KA to further discuss and test the VMI and consignment stock strategy in a pilot 
project in order to find the right solution for the company and the suppliers.  
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Sammanfattning 
Kongsberg Automotive (KA), en underleverantör till några av de allra största biltillver-
karna, strävar efter att öka konkurrenskraften genom samarbete inom försörjningsked-
jan. Idag har KA höga lagernivåer vilket resulterat i en påtaglig kapitalbindning och inef-
fektiva processer. För att det skall vara möjligt för KA att förbättra sina processer måste 
företaget etablera ett långsiktigt samarbete med sina underleverantörer. Därför kommer 
denna studie att undersöka vilka möjligheter det finns för KA och tre av dess leverantö-
rer att använda leverantörsstyrda lager och, vilka effekter det kan tänkas få. 

Leverantörsstyrda lager är ett begrepp inom supply chain management som innebär att 
leverantören har det fulla ansvaret för kundens lagerhållning. För att detta skall kunna 
fungera i praktiken så krävs det att leverantören har information tillgänglig angående 
kundens lagernivåer och efterfrågan. Med denna information kan leverantören sedan fyl-
la på kundens lager vid behov. Detta arbetssätt har blivit hyllat bland vissa medan förak-
tat bland andra.    

För att kunna svara på syftet till denna rapport har vi gjort en omfattande litteraturstudie 
av leverantörsstyrda lager och prestationsmätning, men också av organisationsstrukturer 
och delandet av information. För att ytterligare förstå effekterna av leverantörsstyrda la-
ger genomfördes en referensstudie vid Volvo Powertrain i Skövde, som är en pionjär 
inom leverantörsstyrda lager. Utöver de ingående studierna av KA’s processer så gjordes 
besök hos de tre utvalda leverantörerna för att visualisera dess material och informations 
flöden och genom det, utvärdera inom vilka områden leverantörsstyrda lager kan ha en 
påverkan.  

Slutsatsen av denna rapport är att leverantörsstyrda lager tillsammans med konsigna-
tionslager är en tänkbar strategi för KA. Dock har det uppkommit vissa frågeställningar 
gällande ansvar och ägandeskap. Vidare visar studien också att de fördelar som leveran-
törsstyrda lager kan ge blir fler för KA än för de tre leverantörerna. När det gäller KA 
kan det ske en signifikant minskning av lagervärdet, medan leverantörerna endast kan se 
små vinster inom lager, produktion och order processen. Å andra sidan så kommer leve-
rantörerna också att möta vissa nackdelar, som kan komma att generera ytterligare kost-
nader. Hur som helst, vi vill råda KA att fortsätta diskussionen om en strategi som så-
dan och vidare införa ett pilotprojekt.          
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1 Introduction 
This chapter will stress the idea behind the thesis and explain why this specific topic is of relevance. These 
discussions, which start from a broad perspective and will narrow down to a particular problem, thereafter, 
generate the specific purpose of this study.  

1.1 Introduction to the Study 
Supply chain management (SCM) has come to be a very important and highly discussed 
topic the last decades (Christopher, 1998). Therefore, this bachelor thesis, which is written 
within the area of business administration at Jönköping International Business School, tries 
to illuminate and penetrate this field by studying one specific area. 

More precise, the thesis is written together with Kongsberg Automotive in Mullsjö, which 
will be referred to as KA throughout the report. In order for KA to maintain their com-
petitiveness and strong position as a first tier and second tier supplier to several of the ma-
jor car manufacturers, there is a need for continuous improvement of processes. Specifi-
cally, one contemporary issue is the level of inventory, which in turn results in tied up capi-
tal. This question has evoked a goal for KA, which is to reduce the current inventory value 
and the total volume stored in their fully utilised warehouse. One possibility to obtain this 
goal is to increase the collaboration within the supply chain, meaning that KA will look be-
yond their internal activities and also consider the relationship with their suppliers and, 
thereby, improve processes. Additionally, it is of great importance that their suppliers’ 
processes also can be improved, in order to increase the efficiency of KA’s material flow 
and the total supply chain. 
 
The main objective with this study is, therefore, to investigate the possibilities and effects 
for KA and their suppliers to implement a vendor managed inventory (VMI). The latter is a 
concept within SCM, which implies a close relationship and a change from traditionally 
controlled inventories.  

In order to fulfil the objective, three suppliers have been chosen, based on certain criteria. 
For each of these suppliers, also one product has been selected on the basis of specific 
product characteristics.  

1.2 Background 
It has been widely acknowledged that firms no longer can compete effectively in 
isolation of their suppliers and other entities in the supply chain. As a consequence the 
concept of SCM has been introduced, which strives to improve the long term performance 
of the individual companies and the supply chain as a whole (Lummus & Vokurka, 1999). 
 
Therefore, collaboration between companies in terms of partnership has been highly 
stressed and supported as the way of surviving in an increased competitive environment, 
both in retail and manufacturing businesses. The essence of a supply chain partnership is 
an established relationship between two independent actors and identified as an increased 
level of information sharing in order to obtain specific objectives (Yu, Yan, & Cheng, 
2001). When companies are active in highly competitive markets it is of high importance to 
reduce the total cost. Here, it can be argued that the automotive industry is particular a 
business of high competitiveness and involves customers with high expectations. These 
factors force car manufacturers and their suppliers to offer highly customized products to a 
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lower price and at the same time reduce delivery time to stay ahead of competitors (As-
gekar & Suleski, 2003). Furthermore, Yu et al. (2001) affirm that creating partnerships or 
logistic networks promise win-win situations for involved actors.  

However, this is not only the case, instead a common scene within a decentralized supply 
chain is that each actor optimizes their own performance and thus not the supply chain as a 
whole. In practice this entails that if one actor within the supply chain reduces their inven-
tory level this might be on the expense of someone else, in order to maintain the com-
pany’s service level. Therefore, in a situation as such, it is frequent that inventories are 
pushed up-stream and, thereby, not yield any improvements for the whole supply chain. Yu 
et al. (2001) argue that this is a result of decentralized control within the supply chain and it 
has, therefore, evolved partnerships between actors.  

Towards a successful integration, electronic communication channels and VMI are becom-
ing more common for firms’ to implement in order to meet customer expectations and im-
prove supplier relationships (Waller, Johnson & Davis, 1999). In a relationship of this kind, 
the two parties share the risks and rewards that VMI promote. Even though many firms 
work to improve internal logistic flows, it is through information sharing and cooperation 
between supply chain actors that a competitive position can be established.  

This would, therefore, entail a possibility for KA and their suppliers to be more cost effi-
cient and gain an increased competitive advantage.  

1.3 Company Profile 
The Kongsberg Automotive group was founded in 1987 after taking over the activities 
previously handled by the Automotive Parts Division of Kongsberg, in which production 
was first instigated in 1957. Over the years, many components and systems have been 
added to the product range and in the 1980’s, the group began to develop its own products. 
Some of the key customers are Volvo, Daimler Chrysler, DAF, Mercedes-Benz, Opel, Peu-
geot/Citroen, Renault, Saab, Scania, BMW, and Toyota (Kongsberg Automotive, 2006a). 

The group’s headquarter is located in Kongsberg, Norway. The company operates today in 
12 countries from North America to the Far East and has a workforce of about 2,700 em-
ployees. Manufacturing facilities can be found in Norway, Sweden, England, Poland, USA, 
Mexico, Brazil, Korea and China. Furthermore, the group also has sales and R&D centers 
in Germany and the United States, and sales offices in France and Japan.  

Today, the group’s emphasis lies in research activities and product development to main-
tain their leading position. The company, therefore, works closely with its customers to 
match their individual demand of high quality products and innovative solutions. Further-
more, they collaborate with their suppliers on design, concept and technical requirements 
(Kongsberg Automotive, 2006c).  

KA, the plant in Mullsjö with around 500 employees, offer a wide range of products for 
both cars and commercial vehicles. The three major areas in, which KA develop and manu-
facture are: seat comfort, commercial vehicle systems (CVS), and gearshifts. Seat comfort, 
which include seat heating, ventilation solutions, head-restraints and arm-rests, is the most 
profitable business area and where KA is the market leader. Secondly, CVS product, range 
include clutch actuation systems, gearshift system, air couplings and stabilizing rods. Lastly, 
gearshifts solutions, which is the biggest area, are offered to passenger cars with automatic, 
manual, or automatic-manual transmissions (Kongsberg Automotive, 2006b).  
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The future lookout is promising with growth potentials in all three strategic areas. The 
European market is forecasting an increase of cars with automatic transmissions from 
around 15% today to nearly 50% in 2010. Since KA‘s gearshift solutions fit all transmis-
sions alternatives, the Mullsjö plant is expecting future growth within this particular seg-
ment (Kongsberg Automotive, 2006d). 

1.4 Problem Discussion  
Due to heavily discussed possibilities in terms of inventory reduction and process effi-
ciency with the concept of VMI, KA have an interest in examine what their possibilities are 
and what effects VMI will have on KA, the supplier and the collaboration between them.  

Nevertheless, in order to assess the possibilities for a VMI partnership, several factors have 
to be considered. To start with, KA have to gain a thorough understanding of what im-
pacts a VMI partnership will have on their business processes. This have to be done to 
make sure that the strategy actually is the right one for KA and that the desired benefits can 
be attained. Moreover, since VMI partnerships have a long term focus, it is of great impor-
tance to make sure that the supplier has the required commitment. It can also be argued 
that not all suppliers and products are subjects for a successful outcome of VMI for KA. 
Barratt (2004), Daugherty, Myers and Autry (1999), Pohlen and Goldsby (2003) are all ex-
amples of authors that clearly affirm that supplier and product prerequisites are necessary 
to consider in supply chain partnerships.  

Furthermore, it is also important that the chosen supplier also is convinced of future bene-
fits. In fact, a vast amount of literature have been written, which assures benefits for the 
customer, but not always for the supplier. Therefore, it is important at an early stage to de-
velop joint goals for both actors. Based on these goals, special key performance measure-
ments have to be developed in order to monitor the development. It is also of significant 
sense to understand the essential need for a solid and long term cooperation.  

Lastly, it is of great importance to say that the VMI solution of interest builds on consign-
ment stock and further extension of the current electronic data interchange (EDI) link. The 
result and, as have been discussed above, is that a number of issues need to be considered 
in the process of implementing VMI at a company such as KA and their suppliers.  

1.5 Purpose  
The purpose with this bachelor thesis is to investigate the VMI possibilities and effects for 
Kongsberg Automotive (KA) and three selected suppliers.  

1.6 Research Questions 
To help answering the purpose stated above, three research questions have been defined: 

1. How is the current information and material flow between KA and the selected 
suppliers? 

2. Which product and supplier criteria do KA consider important in a VMI relation-
ship? 

3. What new knowledge can KA gain from the results of this study and what manage-
rial implications will this have?  
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2 Frame of Reference 
In this chapter the findings from a comprehensive literature study will be outlined. By doing so we have 
sought to provide the reader with a thorough understanding of the areas and concepts related to our study. 
First, the genesis of supply chain management will be discussed and more in detail the importance of part-
nerships. Next, the concept of VMI in terms of barriers and requirements, and the impacts in specific busi-
ness areas will examine. Last, the importance of performance measurement is stressed, as well as momentous 
criteria to consider when entering a partnership. 

Figure 2-1 illustrates how the concepts, discussed in the frame of reference, are related and 
how they impact on each other. 

 

 

Figure 2-1 Overview of Frame of Reference. 

 

2.1 Supply Chain Management (SCM) 
The concept of SCM was first introduced in the 1980s and has since then grown rapidly in 
acceptance after that companies have seen the benefits of collaborative relationships within 
and beyond their own organisations (Lummus & Vokurka, 1999).  

A number of definitions have been proposed concerning the concept of SCM. Lummus 
and Vokurka (1999) argues that SCM encompasses all the activities involved in delivering a 
product from raw material to the end customer’s product and thus improving the long 
term performance of the individual companies and the supply chain as a whole. In similar-
ity, Christopher (1998) states that SCM can be seen as the management of upstream and 
downstream relationships with suppliers and customers to deliver superior customer value 
at less cost to the supply chain as a whole. An integrated supply chain as such, can be seen 
in figure 2-2. 

 

 

 

Supply Chain Management 

Collaborative Partnerships 

Vendor Management Inventory 

Performance 
Measurements 

VMI impacts on EVA/TCO

Supplier and  
Product Selection 
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Upstream integration 

 

 
Supplier’s supplier    Supplier    Focal firm    Customer    End customer 

 

 

Figure 2-2 An Integrated Supply Chain. 

 

Further, Lummus and Vokurka (1999) state that there are a number of driving forces that 
can be said to have led to the importance of SCM. The first reason steams from the chang-
ing customer buying habits that are due to an increased national and international competi-
tion. The previous solution was to hedge against the uncertainty by holding high levels of 
inventory. However, the dynamic nature of the market place has made this a risky and 
costly act, but also made it hard to provide value to the end customer. Secondly, firms have 
realised that maximising performance in one area within the company or the supply chain 
may have negative implications for other parts. Instead firms need to take on the more ho-
listic view that SCM offers. The holistic view also leads to the third force, which states that 
firms have understood that only when firms cooperate and work as one unified supply 
chain, benefits for the individual firm and the whole supply chain can be gained. 

2.2 Supply Chain Partnership 
Supply chain partnerships are formed between two supply chain actors through coopera-
tion, including an increased level of information sharing between each other. The relation-
ship focuses on creating a win-win solution for both parties and to benefit in turn of re-
duced inventory levels and cut costs (Yu et al., 2001; Rowlands, 2005). Long term benefits 
for all supply chain members are emphasized, which is the basic goal of forming informa-
tion sharing partnerships. Moreover, the mitigation, or even elimination, of the bullwhip ef-
fect has a specific focus in a supply chain partnership. This is explained as, when variability 
of an upstream member’s demand is greater than that of an downstream member (Lee, So 
& Tang, 2000). Further, when this is not communicated to other actors, inventory and 
production decisions are solely based on the order information from the next downstream 
player (Yu et al., 2001).  In other words, the whole supply chain faces several inefficiencies 
when the bullwhip effect is current. Lee, Padmanabhan and Whang (1997) argue that ex-
cessive inventory investments, poor customer service, inefficient transportation and missed 
production schedules are common in such an environment.  

Since the mid 80s, the development of information technologies has paved the way for in-
creased information sharing and collaboration between firms. New organisations structures 
have emerged to counter today’s uncertainties that the supply chain network faces (Jaffee, 
2001). Specifically, sources of uncertainties that affect the network chain derive from sup-
pliers, manufactures and customers. These threats can, for examples, stem from delayed 
deliveries, machine breakdown, and order frequency. They all result in increased logistic 
costs and inefficient use of companies’ resources. This is why supply chain actors today are 
more or less forced to redesign and alter their inventory control and welcome organisa-
tional change and become more flexible (Yu et al., 2001).  

Downstream integration 
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However, organisational uncertainty can not completely be eliminated. Jaffee (2001), fur-
ther states that the main task for the firms in a formed partnership is to manage the uncer-
tainties through decisions made based on increased information sharing. Information tech-
nologies make this possible, in a rapidly changing environment. Through, for example, 
EDI and interorganisational systems employees have access to necessary information and 
can manage predictable uncertainties. Compared to a traditional business environment 
where purchase orders and invoices are sent, using paper documents, EDI allows the 
manufacturer to exchange this type of information in a computer processable format (Fu, 
Chung, Dietrich, Gottemukkala, Cohen & Chen, 1999). Furthermore, sharing information 
will enable the organisational structure to become more decentralized and flexible. Infor-
mation will be shared and accessible through out various departments and functions, which 
will lead to more qualitative decisions (Jaffee, 2001; Rowlands, 2005). In other words, a 
flatter organization with an integrated information structure will respond better to envi-
ronmental uncertainties and threats.  

2.2.1 Organisational Structure and Collaborative Culture 
Traditional organisational theory argues that a decentralized firm manages its organization 
more effective, where specific individuals have decision rights. The supply chain and its de-
cision structure look somewhat different. Here, many individual organisations belong to-
gether in a chain, but still has its own decision and organisational structure (Yu et al., 2001). 
This complicates things when each firm acts alone to optimise its costs and benefits. The 
up-stream power structure is played out when, for example, a firm acts on maintaining 
ones inventory stock low and puts pressure on upstream members in the supply chain. 
Even though the individual firm performs more efficiently, it does not necessarily add to 
the overall supply chain improvement. Instead, information barriers and lack of communi-
cation between the members will result in a “broken” supply chain with piled up inventory 
(Jaffee, 2001). 

Barratt (2004) adds to the discussion above and argues that a collaborative culture is 
needed when forming partnerships with other supply chain actors. He presents four main 
elements that should be analyzed to see if one’s firm is ready to implement a major change 
that will affect the entire organisation. Firstly, Barratt (2004) states that trust is a vital ingre-
dient both within the firm and between the two partners. Trust between internal depart-
ments will contribute to the long-term stability of the company, while a supply chain part-
nership is build on a certain degree of trust and commitment. A collaborative cooperation 
also must stem from mutual benefit- and risk-sharing. As stated before, an “I win solution” and 
“You figure it out on your own” does not categorize this kind of partnership. Both actors 
need to have mutual respect for one and other and find a “win-win solution”. Furthermore, 
the need of information sharing is essential for a successful supply chain relationship. Infor-
mation should be shared through broad lines of communication channels, where innova-
tive thinking is encouraged and supported. This is done by having several contact persons 
between the firms communicating over EDI or another information system connection, 
rather than only having one single point of contact. Moreover, a high level of information 
sharing enables a VMI strategy. More specifically, the supplier will be responsible of when 
and how much the up stream actor’s inventory will be replenished with (Yu et al., 2001).  

The last fundamental part of having a collaborative partnership is the need of having an 
open-minded culture. (Barratt, 2004). That is to say, the firms should have an innovative 
mindset and work with continuous improvements.  
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Figure 2-3 The Cultural Elements of Supply Chain Collaboration (modified from Barratt, 2004). 

 

As figure 2-3 shows, the four cultural elements contribute to the partnership’s collaborative 
culture and, which adds value to the partnership. Further, information exchange will de-
velop trust, respect, and commitment between the partners. This will, in turn have a posi-
tive effect on the overall supply chain performance.  

2.3 Vendor Managed Inventory (VMI)  
As aforementioned, in traditional buyer/seller relationships both of the actors often strive 
to optimize their own operations independently, resulting in sub-optimal performance of 
the combined operation and the supply chain as a whole. However, with VMI, which is a 
type of relationship within SCM, a more efficient replenishment practice can be achieved 
by letting the vendor (supplier) respond to undistorted and timely demand information in 
order to pull the products through the channel (Holmström, 1998). In similarity Vendor-
ManagedInventory.com (2006a) defines VMI as “A means of optimizing supply chain per-
formance in which the manufacturer is responsible for maintaining the distributor’s inven-
tory levels”. Waller et al. (1999) state that VMI is some times referred to as supplier man-
aged inventory depending on where in the supply chain the relationship takes part, How-
ever, in both the cases the vendor monitors the buyer’s inventory levels (physically or via 
electronic messaging) and based on that take re-supply decisions regarding order quantities, 
time, and way of shipping. The replenishment responsibility is, therefore, shifted over to 
the supplier, who basis the decision on the shared information. 

Angulo, Nachtmann and Waller (2004) argue that different types of information that can 
be shared and agreed upon in a VMI partnership include inventory levels, maximum and 
minimum inventory levels at the buyer side and that can be sent, sales data and forecasts, 
order status, production schedules and performance metrics. The information is often sent 
over an EDI network or shared in real time with specialised VMI software (Pohlen & 
Goldsby, 2003). However, the key information that drives replenishment is the buyer’s in-
ventory levels. The basic flow of material and information can be seen in figure 2-4. 

 

Collaborative Culture

Openness & 
Communicatin

Mutuality Information 
Exchange 

Trust 
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The supplier receives regular updates of the 
buyer’s inventory. When inventory reaches reor-
der point level, the supplier issues a reverse pur-
chase order and initiates replenishment.  

 

Replenishment ship-
ment arrives and the 
buyer’s on hand inven-
tory is updated. 

                                           
 

 

 

                               

Figure 2-4 A Basic VMI Process (modified from Pohlen & Goldsby, 2003). 

 

A big reason to why EDI often is used is because companies can build on their existing in-
formation system. That is to say, no significant investments have to be undertaken. Never-
theless, using EDI means that inventory information is sent as electronic standardized mes-
sages, for example, on a daily or weekly basis depending on the demand rate. The supplier 
matches this information to a previously determined reorder point. When the reorder point 
has been reached a purchase order acknowledgement is sent, which the buyer uses to up-
date the system information. The supplier then pick and ship the order and at the same 
time sends out an advanced shipping notice that tells the buyer exactly what is being sent 
and when its been shipped. This facilitates for the buyer to match the purchase order to 
what has actually been received. Lastly the invoice is sent (VendorManagedInventory.com, 
2006b) 

In contradiction, Matsson (2002) states that in some cases information needs to be pro-
vided and accessible in real time. The supplier is then connected on-line with the cus-
tomer’s business system and is, therefore, able to plan inventory replenishment activities di-
rectly in the customers system. In other words, the supplier may have access to information 
such as inventory levels and incoming orders, which is of significant sense in a VMI rela-
tionship. Mattsson (2002) argues further that this type of system is mostly suited for low 
order frequencies and relatively small volumes, since the supplier may have to undertake a 
number of manual working activities to get access and make use of the information. How-
ever, there are today a number of specialised software’s tailored for supply chain collabora-
tion and VMI. These software’s offers a full transparency and allows the partners to create 
a demand driven supply chain with easy to use functions and with little manual work 
(Pipechain, 2006) 

2.3.1 Requirements and Barriers in VMI Partnerships  
The buyer in a VMI relationship is obliged to share sensitive and timely data, such as inven-
tory levels and any changes in demand with the supplier. In turn, the supplier must provide 
the customer with timely information regarding the replenishment of inventories and then 

Information required for 
the replenishment deci-
sion or which help in 
planning future need is 
sent. 
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deliver the promised amount. In other words, trust ensures that each actor will fulfil their 
requirements for the relationship, while the information technology actually makes it possi-
ble. Therefore, the importance of information technology and trust in such a relationship 
can not be overstated (Pohlen & Goldsby, 2003).  

Daugherty, Myers and Autry (1999) argue that a firm’s information technology capability 
preferably should at least include a decision support system, a product identification tech-
nology and a communication channel, such as EDI. In similarity, Kaipia et al. (2002) state 
that standard product identification and integrated information systems are of great impor-
tance in a VMI relationship. The former is according to Angulo et al. (2004) important in 
order to assure that information is accurate. That is to say, reduce the number of errors in 
the shared information caused by the customer’s inventory system. The authors argue fur-
ther that using obsolete or inaccurate information will result in process inefficiency, excess 
costs and rework.  

However, these components should be considered as enablers and not absolute require-
ments for the relationship. This is partly in line with Holmström (1998) who argues that an 
implementation of VMI does not need complex technology, the true critical success factor 
lies in co-operation and a common understanding of processes and procedures. Angulo et 
al. (2004) state that poor understanding will result in an inadequate communication struc-
ture and that there will be a delay in information. In other words, poor VMI performance 
since information is delayed before it is used. However, Kaipia et al. (2002) affirm that one 
factor that acts as a major barrier to a successful VMI partnership is the intra- and inter-
organisational uncertainty about potential benefits and sacrifices.  

Pohlen and Goldsby (2003) argue that there are several organisation barriers that have to 
do with uncertainty prior to implementation. The customer firm’s management may think 
that they hand over too much responsibility and thus are too dependent of the perform-
ance of an outside company since they perceive to have a loss of control over key products. 
Furthermore, Daugherty et al. (1999) argue that firms may be unwilling to invest in EDI or 
specialised VMI software that are used to share proprietary/confidential information that 
can be released to competitors.  

On the other hand, the supplier firm may view the relationship as unfair, believing that the 
customer is reaping all the benefits whiles the supplier only face burdens (Dong & Xu, 
2002). Pohlen and Goldsby (2003) argue further that the supplier may need additional per-
sonnel to handle inventory and planning tools for forecasting and inventory management. 
Additionally, the customer may require the supplier to replenish the inventory on a con-
signment basis (see section 2.5), which will have negative impacts on the suppliers cash 
flow.  

Therefore, to avoid inter- and intra firm barriers the senior management within each firm 
must identify the VMI partnership as strategic objective and then communicate it through-
out the organization to gain commitment on all levels in the organization (VendorMan-
agedInventory.com, 2006b). The author argues further that it is of significant sense to get 
all employees to accept the concept, especially the personnel responsible for maintaining 
the inventory levels. This is done by providing a complete overview of what impacts VMI 
will have on the company and why it is important. Pohlen and Goldsby (2003) state that in 
order to overcome the critical implementation barriers and to help managers communicate 
within and across firms they need to be able to measure the potential benefits.  
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2.4 Aligning Performance Measurement with SCM 
Most companies have understood the importance and the potential of SCM, but in order to 
realize the stated benefits they most be able to measure them. There are a number of driv-
ing forces for this, but according to Pohlen and Lambert (2001), the key forces are to align 
the metrics with the company’s strategy and objectives, and the need to identify and allo-
cate benefits and burdens in order to encourage cooperative behaviour. In similarity, The 
national research council (2000), affirms that actors in a supply chain, are unlikely to 
achieve their internal and joint goals unless their performance measures and incentives are 
aligned. Traditional measures are not aligned with strategies and objectives and may actually 
result in inefficiencies for the overall supply chain. In coherence, many authors have em-
phasized the importance of looking at the concept in organisations as a key managerial task 
integrated within the wider activities of planning, organising activities, motivating people 
and controlling events. In this context, performance measurement can be seen as a part of 
a supply chain strategy, which uses a broad set of metrics to monitor and guide an organi-
sation within acceptable and desirable parameters (Morgan, 2004).  

Nevertheless, Gunasekaran, Patel and Tirtiroglu (2001), state that even though many firms 
have realised the potentials of aligning performance metrics with SCM, they often lack the 
knowledge on how to develop these metrics. Robson (2004) argues further that since there 
are a vast amount of ways of measuring performance, many managers often face the state 
of “paralyze by analyze”. Therefore, it is important to understand the need for measure-
ments and, based on that, identify the minimum, but broad set of measures that drive per-
formance. Additionally Maskell (in Gunasekaran et al. 2001), suggests that these key met-
rics have to be a balanced mix of both financial and non-financial measurements. Financial 
measures are indeed important for strategic decision, but non-financial measures are better 
at handling the control of day-to-day operations. Consequently, having said that VMI is a 
collaborative logistical program that will have an impact in many different areas both inter-
nally and externally, one can easily understand that managers are in great need of a bal-
anced and well-founded analytical approach that can asses benefits and burdens, and then 
sell the innovative program within and across firms. This is also in line with Mattsson 
(2002) who states that when implementing VMI it is of significance sense to understand 
and be able to follow how costs and activities are reallocated across and within both part-
ners.  

2.4.1 Total Cost of Ownership (TCO) 
Today, there are a number of models that can be used in relatively broad terms to asses lo-
gistical performance and connect it to company expenses. One model that has its focus on 
the company’s logistical costs is the Total Cost of Ownership (TCO). This model separate 
the costs and can, therefore, serve as a good starting point to get an overview of the firms 
total logistical costs (Jespersen & Skjøtt-Larsen, 2005). According to Lambert, Stock and 
Ellram (1998), TCO can be divided into the areas of service, order processing, transportation, in-
ventory and lot quantity costs. However, the latter can also be seen as a pure production cost. 
The authors also state that these costs are interrelated and, therefore, have to be analysed in 
relation to each other. This is also in line with Lambert and Burduroglu (2000), who argue 
that the basic idea of TCO is that real savings can only be achieved by focusing on the total 
cost of logistics and not by trying to reduce costs of individual logistical activities. This is 
essential since cost reductions in one area can lead to increased costs in another and in the 
end raise the total costs. The authors argue further that TCO can be used to asses both in-
ternally and externally logistical performance. Jespersen and Skjøtt-Larsen (2005) suggest 
that by using TCO one can illustrate how much SCM cooperation can increase overall sav-
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ings, and thus why it is important to focus on costs when collaborating. Since logistic is a 
major cost of doing business and the fact that this cost stands for a considerable share of a 
company’s total costs, big savings can be gained by the firm. Nevertheless, it is important 
to remember that the goal should be to reduce supply chain costs and not just pushing 
them over to another firm.  

However, the shortcoming of exclusively using the TCO analysis as the basis for decision 
making is that there is a risk of that the analysis is solely optimal from a cost perspective 
and not when looking at total company revenue. This is because the cost view is not broad 
enough and due to the fact that sales implications are ignored (Jespersen & Skjøtt-Larsen, 
2005). Therefore, a more comprehensive tool that fulfils all of the previous mentioned 
critical criteria is needed.  

2.4.2 Economic Value Added (EVA) 
Economic Value Added (EVA) is a tool that can help managers to implement and asses re-
engineering programs such as VMI, and to see how the company’s total value will be af-
fected. According to Lambert and Burduroglu (2000), value is the best measure because it 
is the only measure that requires complete information. No other metrics are that compre-
hensive and have such a long-term goal as value. In addition, Jespersen and Skjøtt-Larsen 
(2005), state that the model serves well as a discussion tool both internally and in the sup-
ply chain, when estimating how potential improvements and results of closer collaboration 
can affect value.  

By undertaking a combined EVA analysis of the supplier-customer relationship, managers 
can see how VMI will affect value creation within both firms. That is to say, EVA provides 
the capability to evaluate the effect of VMI simultaneously from the supplier’s and the cus-
tomer’s point of view. Management can then use the combined analysis to identify which 
actions that needs to be taken and in which certain areas across both firms, in order to 
drive supply chain profitability or value creation (Pohlen & Goldsby, 2003). Jespersen and 
Skjøtt-Larsen (2005), state that a company’s performance can be affected in four general 
areas: revenue, cost, working capital and fixed assets. The analysis helps managers to identify the 
financial and non-financial value drivers of VMI, within these areas, and at the same time 
translate performance into financial results for both firms.  

However, Lambert and Pohlen (2001) state that to be able to achieve this managers must 
link the value drivers with key performance measures at the lowest level of the organisa-
tion. In other words, they have to convert financial objectives and value drivers into spe-
cific metrics that align behaviour at the task and activity level (Pohlen & Goldsby, 2003). 
The authors argue further that this is done to see how performance directly impacts on the 
creation of value. Putting this in a VMI context, the aim is to establish a clear cause and ef-
fect linkage from individual performance to the financial outcomes of the relationship. In 
addition, the technique also fosters an individuals understanding of how they and VMI 
contribute to the organisation’s overall performance.  

2.4.3 Integrating EVA and TCO 
As previously has been argued, a good starting point is to get an overview of the company’s 
logistical costs by analysing the different areas in the TCO concept and then undertake a 
more thorough analysis with EVA. However, instead of separating the two analyses we 
have decided to integrate the two models in order to extend the TCO method and to clar-
ify the EVA tool, which can be seen in figure 2-5. Sales will be analysed exclusively from an 
EVA perspective since TCO does not consider any revenues. On the other hand, produc-
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tion costs will be investigated together with EVA since the main production benefits are 
those that impact on cost of goods sold and fixed assets. Furthermore, the EVA variable 
total expenses will be divided into order processing costs, service costs and transportation 
costs to facilitate the VMI analysis. However, TCO’s and EVA’s inventory variable will be 
viewed as corresponding, while the variable other current assets will be linked to order 
processing. 

 

 

Figure 2-5 EVA and TCO Areas. 

 

2.5 VMI Impacts on EVA/TCO Variables 
Sales 

Pohlen and Goldsby (2003), state that sales are closely related to service. That is to say, by 
having high service levels to customers and at the same time receiving good service from 
suppliers, increased sales volume can be gained by reducing out-of-stock scenarios, which 
can be the case when ordering in the traditional way. The authors also suggest that by hav-
ing good service standards towards customers, companies can benefit and increase sales 
from better relationships and the retention of profitable customers. 

Since VMI provides the supplier with key information that help the supplier to plan pro-
duction and deliveries, the supplier’s and thus the buyer’s service levels will improve 
(Waller, Johnson and Davis, 1999). The authors argue further, that increased sales is not 
just the effect of more on-time deliveries, but also more just in time deliveries. Lastly, 
Christopher (1998) states that, since VMI is a long-term practice both the buyer and sup-
plier will benefit from an improved partnership and the supplier can often guarantee sales 
in the long-run. Mattsson (2002) also affirm that the latter can be the case since the dura-
tion of contracts often are extended in order to assure a long term relationship.   
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Total expenses 

Order processing – Other current assets 

Order processing refers to all activities that are tied in with expediting customer orders 
(Jespersen & Skjøtt-Larsen, 2005). In a traditional order process the buying company de-
fines the amount and time of delivery, the suppliers task then is to fulfil this as exactly as 
possible. In manufacturing industries, the customer company normally apply delivery 
schedules and call-offs for the supplier to follow (Kaipia et al. 2002). This process is also 
often called order cycle time, and refers to the total time that passes from that the customer 
places an order until the customer receives the desired goods (Jespersen & Skjøtt-Larsen, 
2005). Mentzer (2001), agree with the above authors, but extend the concept to include or-
der preparation, order transmittal, order entry, order filling and order status reporting. That 
is to say, a number of activities that contributes to the administrative costs. In similarity, 
Christopher (1998) suggests that cycle time can be viewed as a complex concept with a 
number of cost driving activities. The author argues further that having a long order cycle 
time also result in negative implications that are due to greater reliance on long-term fore-
casts and a bad cash flow. Therefore, having a short order cycle time can be seen as a major 
source to competitive advantage.  

Even though authors have argued that computer systems, such as EDI have helped in de-
creasing the order transmission time, there has been an enhanced customer focus of having 
deliveries to be made within short time frames, which has made order cycle times to con-
tinue to be in the centre of attention (Mentzer, 2001). In coherence, Kaipia et al. (2002) 
state that problems in the order-delivery process has resulted in a high rate of late and in-
complete order deliveries, even though the increased use of sophisticated information sys-
tems. The authors suggest that the point here is that orders are an inefficient form of trans-
ferring information. Thus, by effectively managing order processing, companies can not 
only reduce costs, but also improve customer relationships (Mentzer, 2001).  

Kaipia et al. (2002) affirm that by using VMI the traditional order-based replenishment sys-
tem can be substituted by a much more effective process. The benefits will be realised 
when handing over responsibility and authority for the entire replenishment process and 
not just putting pressure on supplier performance by requiring faster and more precise de-
liveries.  

Waller et al. (1999) state that, the ordering process can be significantly improved since the 
supplier can simply decide when and how much to replenishment by monitoring the 
buyer’s inventory levels. However, by continuously monitoring the customer, an extra ac-
tivity and time is added. On the other hand, the customer no longer has to undertake order 
preparation, order transmittal and order entry activities. In coherence, Angulo et al. (2004) 
state that the administrative costs can be cut significantly. In addition, Waller et al. (1999) 
argue that since unnecessary steps in the order process can be eliminated or the time spent 
on each activity can be considerably reduced, also the order cycle time will be decreased. 
Additionally, Pohlen and Goldsby (2003) state a more efficient and faster order process 
also result in improved cash flow and thus reduced other current assets.  

Lastly, Christopher (1998) affirms that the intensified information sharing and the lower 
cycle time also make it easier to rely less on forecasts. This also has positive implications on 
the order filling process. This is because VMI makes it possible for firms to coordinate 
buyer orders, which result in that errors in the on-time and in-full delivery process can be 
avoided. 
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Service 

Cohen and Roussel (2005), state that one way of achieving a competitive advantage is by 
competing on service. The successful firms in this category will be the ones that have un-
derstood and managed the relationship between cost to serve and increased profitability. 
Nevertheless, Christopher (1998) argues that the basic relationship between the level of 
service and the adherent costs is often illustrated as a steadily rising curve. This adverse re-
lationship can also be seen by looking at two basic performance measurements, namely 
service levels, such as in-stock and inventory levels (Waller et al. 1999). The authors affirm 
that these two measurements are conflicting since the buyer often stock up at the begin-
ning of the month to assure high service levels and then let inventory drop by the end of 
the month to meet inventory objectives.  

Kaipia, Holmström and Tanskanen (2002), argue that a purchasing behaviour, as the above 
stated, will have severe impacts at the supplier side as well. Since service requirements are 
high the supplier tends to over stock to be able to meet the demand spikes on a short term 
notice. The authors also suggest that this is one of the main reasons for the genesis of de-
mand amplification in the supply chain, also know as the bullwhip effect.  

However, with VMI companies can assure high service levels, while keeping costs low. 
This is because of the continuously exchange of information that takes part between the 
buyer and supplier (Christopher, 1998). Angulo, Nachtmann and Waller (2004), affirm that 
the exchange of information result in improved production planning and thus improved 
service levels. In other words, instead of just reacting to big bulk orders by the end of the 
month the supplier can plan in advance, when and how much of a specific product that 
should be delivered. Thus, service levels can be kept high, while costs, at the same time, are 
kept low. The authors also stress that if the inventory planning and the replenishment 
process is handed over to the supplier, also the buyer will benefit from higher service levels 
and lower costs. Since VMI has positive impacts on service levels for both actors, it will 
help when negotiating new service standards.   

 

Transportation 

Transportation can be seen as the spatial linkage for the physical flows in a supply chain. In 
addition, transportation also involves the time and place utilities of getting goods to the 
right place in the right time in response to customer requirements. Furthermore, the finan-
cial impacts of inventory and transportation costs also have to be kept in mind (Mentzer, 
2001). Gattorna (1990) states that the cost drivers often are measured in terms of volume, 
weight, number of deliveries and fuel. However, Waller et al. (1999) state that, since orders 
from the buyers regularly are received simultaneously and in bulk form, the supplier will of-
ten find it impossible to coordinate and fulfil all delivery requests on time and in-full. The 
result is that the transports are characterised by high-cost less than truckload shipments, 
and not by the preferred low-cost full truckload shipments.  

Nevertheless, Waller et al. (1999) affirm that with VMI the supplier is allowed to coordi-
nate the replenishment process instead of automatically responding to buyer orders. There-
fore, increased transport utilisation can be achieved were fully loaded and timely transports 
are sent to the buyer site. Moreover, facilitating transportation planning allows for efficient 
route planning, where one dedicated truck can make multiple delivery stops at several 
nearby customers. Some authors have argued that transportation costs can actually increase 
due to the higher delivery frequency and thus number of transports. However, Kaipia et al. 
(2002), state that there have been a number of successful VMI implementations where the 
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delivery frequency has not changed. Although, if this would be the case the costs increased 
by number of shipments would be outnumbered by the benefits gained from a smoother 
demand flow. This is also in line with Pohlen and Goldsby (2003), who state that any in-
crease in transportation costs should be offset by savings in inventory carrying costs, since 
only goods that are needed in the near-term are transported and stored. 

 

Inventory – Current assets 

Inventory management spans from the procurement of raw materials through to the deliv-
ery of finished goods and can, therefore, be viewed as assets of the firm. The effectiveness 
of this process will have major implications on both the financial and operational perform-
ance of an organisation (Heath & Danks in Gattorna, 2003).  

Heath and Danks (in Gattorna, 2003) state that two components that have to be carefully 
considered in any type of inventory, be it raw material, work-in-process (WIP), or finished 
goods, are cycle stock and safety stock. Cycle stock is the most fundamental inventory 
function and is driven by the frequency of inventory replenishment. That is to say, the 
stock required to satisfy demand between replenishment. On the other hand, is the addi-
tional stock required to hedge against demand and supply variability and to assure product 
variability. In similarity, Mentzer (2001), argues that inventory is used to cover up poor 
supply chain performance. In other words, instead of identifying the source of variability 
and uncertainty causing the problems, companies just increase safety stocks and in order to 
maintain availability. However, this behaviour may work in the short-term but in the long-
term it only results in poor performance and high costs (Christopher, 1998).  

According to Mentzer (2001), there are four major cost components when carrying inven-
tory namely capital cost, storage cost, inventory service cost, and inventory risk.  

Capital cost is the largest cost component and refers to the value of capital that is tied up in 
inventory. Christopher (1998) affirms that fifty per cent or more of a company’s current as-
sets often are tied up in inventory.  Mentzer (2001) argues further and states that storage costs 
are referred to the handling costs that occur when moving product into and out of the in-
ventory. Furthermore, inventory service cost includes insurance and taxes, and is dependent on 
product value and risk of loss or damage. Lastly, inventory risk costs are those associated 
with obsolescence, damage and theft.  

The concept of VMI helps firms to reduce costs and uncertainty by substituting inventory 
for information (Christopher, 1998). Angulo et al. (2004) state that since the supplier gain 
visibility of the buyer’s demand information, uncertainty is reduced and thus the need for 
holding high levels of safety stocks. Moreover, since the supplier only deliver what actually 
is needed; also the buyer’s raw material and component inventory will decrease. Waller et 
al. (1999) state that further improvements will be achieved through the increased visibility 
and control of inventory. That is to say, fewer products will be held too long leading to ob-
solescence. Additionally, Kaipia et al. (2002) argue that the enhanced relationship will result 
in improved inbound logistics, since the need for controlling orders can be reduced.    

In other words, VMI will have a positive impact on both the firm’s operational and finan-
cial performance. These benefits can mainly be seen in less raw material and component 
stock, and in finished goods inventory. Moreover, costs generated by inventory risk, stor-
age and tied up capital can also be reduced.   

In addition to reduced inventory costs, Pohlen and Goldsby (2003) state that in some VMI 
relationships also the inventory ownership changes. Dong and Xu (2002) state that a VMI 
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consignment arrangement exist when the owner of the goods, the consignor, delivers to its 
customer, the consignee, with the proceeds of the sale being remitted to the consignor only 
after the actual use/sale. Mattsson (2002) states that in these types of relationships the sup-
plier is often free to form the replenishment process. That is to say, decide upon delivery 
times and order quantities that are in line with the production plans and the current inven-
tory levels. The supplier can, therefore, optimise and coordinate its own internal process by 
producing and delivering only when the specific item actually is needed. 

However, Mattsson (2002) argues further that working with consignment stocks requires 
even more carefully elaborated contracts. In a traditional VMI contract the most important 
parameters are the product quality and that the customer’s inventory levels always are be-
tween the determined minimum and maximum levels. In addition to that are the issues of 
who is responsible for the stock-taking and who should pay for stock-taking discrepancies 
in terms of loss or obsolescence. The billing process can also become a matter because the 
customer often sends an invoice every time products are taken out of the inventory. This 
result in that the number of invoices that are sent will increase and the manual work, both 
at the customer and supplier side. In other words, consignment stocks are often viewed, by 
the supplier as an extra burden due to increased inventory carrying costs and increased 
work load, while the buyer often sees it as a great opportunity to reduce its holding costs, 
operational costs and improve cash flow. However, as aforementioned, if the supplier is 
suitable for a consignment stock arrangement and the contract is elaborated to fit both ac-
tors’ needs, it can bring benefits to both parties.    

 

Production – Cost of goods sold and fixed assets 

The need to be flexible and be able to adapt to changes in the market has become the key 
to success for many companies. Manufacturing can be seen as the core in most companies, 
which has the important role of helping the firm to become flexible (Mentzer, 2001). How-
ever, Gattorna (2003) states that even though the importance of flexibility is known in 
most companies’ managers often get stuck in old production principles. That is to say, 
achieve flexibility by having high inventory levels that can meet customer demand, which 
are supported with a high asset utilisation. In other words, many companies tend to focus 
on running long production runs in order to reduce production costs and changeover 
costs. According to Christopher (1998) this results in negative implications in terms of inef-
ficiency and high amounts of tied up capital.  

Waller et al. (1999) argue that the key reason to why companies have problems in planning 
their production is the volatile demand that they are facing. To be able to cope with the 
changing order patterns, the firms often over stock and invest in extra capacity to make 
sure that orders can be met.  

However, with VMI the suppliers will face a much smoother demand signal, which allows 
for improved production planning. That is to say, orders can be coordinated and planned 
well in advance, resulting in lower buffer stocks while at the same increase asset utilisation 
(Waller et al. 1999). Pohlen and Goldsby (2003) argue further that increased demand visi-
bility also lower the need for excess capacity. Furthermore, the improved production plan-
ning followed up by more frequent deliveries also result in better plant and warehouse utili-
sation since less inventory will be stocked, both at the supplier and customer side. On the 
other hand, the customer may benefit from more accurate inventory levels and product 
quality thus less production disturbances. 
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2.5.1 Summary of VMI Impacts on EVA/TCO Variables  
In Table 2-1 below, the potential theoretical benefits to the customer that are stated in the 
above section, are summarised. 

Table 2-1 VMI Benefits to Customer (adapted from Pohlen & Goldsby, 2003). 

 

EVA component TCO component Effect on 
customer

Benefits 

Sales    - Increased sales (improved service 
levels) 

Cost of goods sold Production  - Reduced costs (less production     
disturbances) 

Order processing  - Reduced administrative costs        
(reduced number of order activities) 

- Increased billing costs (consignment 
stock) 

Service  - Reduced costs associated with          
customer service 

Total expenses 

Transportation  - Reduced costs when responsibility is 
handed over to supplier 

-Better transport utilisation 

- Higher costs when delivery           
frequency increase 

Inventory Inventory  - Reduced capital costs (reduced safety 
stock, consignment stock)    

- Reduced storage costs (improved in-
bound logistics) 

- Reduced inventory risk (improved   
inventory control) 

- Increased warehouse costs (inventory 
space, consignment stock) 

Other current assets Order processing  - Reduced accounts receivable (better 
cash flow) 

Fixed assets Production  -Less production disturbances 
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Additionally, table 2-2 summarises the theoretical benefits for the supplier.  

Table 2-2 VMI Benefits to Supplier (adapted from Pohlen & Goldsby, 2003). 

 

EVA component TCO component Effect on 
supplier 

Benefits 

Sales    - Improved relationship  

- Retention of a profitable customer 

- Extended contracts 

Cost of goods sold Production  - Improved production planning (co-
ordination of set ups, facilitated    or-
der prioritization) 

Order processing  - Reduced administrative costs (no or-
ders, less errors) 

- Increased billing costs (consignment 
stock) 

Service  - Reduced costs associated with          
customer service 

Total expenses 

Transportation  -Better transport utilisation 

- Increased costs when responsibility 
is handed over to supplier 

- Higher costs when delivery           
frequency increase 

Inventory Inventory  - Reduced capital costs (reduced safety 
stock)    

- Reduced inventory risk (improved       
inventory control) 

- Improved warehouse utilisation           
(inventory space, consignment stock) 

- Increased capital costs                          
(consignment stock) 

Other current assets Order processing  - Increased accounts receivable    
(worsen cash flow) 

Fixed assets Production  - Decreased extra capacity costs 

- Increased asset utilisation 
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As can be seen the benefits may differ depending whose perspective is taken. This is, of 
course, avoidable and tolerable as long as the supply chain will benefit as a whole. 

2.6 Supplier and Product Selection in Partnerships 
It has previously been stated that when implementing a more sophisticated supplier cus-
tomer collaboration such as VMI, there is a need of a committed organisation. In addition, 
for the company to obtain the pronounced benefits as follow with a VMI implementation 
it can be argued that the customer must select suppliers, which have the highest potential 
for meeting the company’s interests.  

With selection it means to make a comparison of suppliers using a widespread set of crite-
ria. The level of detail of the supplier criteria may depend on the customer’s needs. How-
ever, the overall goal is to identify high potential suppliers (Kahraman, Cebeci & Ulukan, 
2003).  

This will lead to an establishment of a closer partnership between supplier and customer, 
for instance VMI. Strategic partnership is explained by Ellram (1990) as a relationship that 
is ongoing and mutual and where involved actors show commitment for a longer time pe-
riod. Further, strategic partnership is also characterised by increased sharing of information 
the risks and benefits of the relationship. Moreover, a supplier-customer relationship can 
be based on a number of supplier selection criteria which can, in turn, be divided into ge-
neric criteria such as the type of supplier, type of logistics flow and the type of relationship. 
(Svensson, 2004). 

Furthermore, Masella and Rangone (2000) emphasize two issues that are relevant in a con-
text of supplier selection in co-operative relationships. Firstly, it concerns the identification 
of what selection criteria that should be considered in an assessment of potential suppliers, 
which will be stressed in this section. The second issue is the techniques used to evaluate, 
rank and select a particular supplier. Furthermore, their notion is that there are different 
procedures of how to select supplier depending on two features of the relationship be-
tween the supplier and customer. One feature is the reference time horizon of the relation-
ship, which is divided into short versus long term. The second feature is the content of the 
relationship in terms of logistic or strategic integration (Masella & Rangone, 2000).  

Svensson (2004) presents a two dimensional model, which is based on how manufacturers 
within the automotive industry segment their suppliers. These two dimensions are made up 
by the supplier’s commitment to the manufacturer and the commodity’s importance to the 
manufacturer where each dimension can be divided into a low or high degree.         

In addition, Lee, Ha, and Kim (2001) assert that the coordination between suppliers and 
manufacturers within the supply chain is very difficult but of high importance because the 
suppliers can be considered as manufacturer’s external organisations. They continue by say-
ing that a failure in coordination implies excessive delays, which in the end leads to poor 
customer service. This results in increasing inventories of both incoming material and fin-
ished goods, which entails that the total cost of the supply chain will increase.  

Moreover, four different categories of supplier selection criteria are proposed by Kahraman 
et al. (2003). In order to evaluate if a supplier is suitable for a customer’s supply and tech-
nology strategy, certain criteria are taken under consideration. These are developed to find 
out important aspects of the supplier’s business. Thus, from a financial point of view the 
supplier should have a solid financial position, which can be an indicator on the long-term 
stability and if products will be available to a required performance standard. In similarity, 
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Ellram (1990) argues that the financial issue is of great importance in the selection as finan-
cial instability will not contribute to the improvement of the partnership and in perhaps in 
the long term, not survive.  

A relationship between companies also requires management stability and confidence from 
the customer in the supplier’s ability to deliver, or in other words trust. Although, evaluat-
ing from the criterion trust is very intangible and is often done by intuition. From the sup-
plier’s management it is important to be committed to manage the supply in order to main-
tain a successful partnership. That is to say, the level of willingness by the supplier to adjust 
their strategy towards and, thereby, fit the strategy set by the customer. In order to com-
municate strategies and future goals effectively company’s management compatibility is, 
therefore, essential (Ellram, 1990).     

Moreover, the supplier criteria also consider technical aspects, which means that the sup-
plier will provide high quality products and work with future improvements. The customer 
needs technical support from its supplier (Kahraman et al, 2003). In addition, the implica-
tion of technology can also be the supplier’s manufacturing facilities and their way of pro-
duction (Ellram, 1990).  

Other resources that are of significance in a relationship is the supplier’s facilities regarding, 
for instance, sophisticated technology in order to facilitate information sharing between 
companies. Kahraman et al. (2003) also discuss quality systems and processes as key factors 
when selecting supplier. Criteria as such can comprise the supplier’s quality assurance and 
control procedures, which are of significance for the customer. Moreover, it can also be 
geographical aspects that determines who is an appropriate supplier to have a partnership 
with. Suppliers from other countries can entail risks such as currency fluctuations and 
changes in regulatory. Besides that, the physical distance can be an issue (Kahraman et al. 
2003). 

Regarding the product, there are important functional characteristics that are used as crite-
ria in the evaluation. The customer needs to examine quality of a product, storage require-
ments and packaging, but also the use in manufacturing has to be considered (Kahraman et 
al., 2003). 

The implication of these criteria can be the product’s frequency of use, which determines a 
certain level of buffer stock. In addition, Van Hoek (2005) asserts that customers will ob-
tain the most significant benefits through VMI if the demand volatility is low.    

Purchasing includes order processing, delivery and support, which are examples of services, 
thus of importance in a selection. To evaluate the service performance of a supplier the 
customer can use certain criteria. Examine a supplier’s customer support such as accessibil-
ity, timeliness, responsiveness and dependability, that is to say performance history, will 
provide an assessment of the supplier’s appropriateness. Moreover, other criteria of rele-
vance are the professionalism of the supplier, which implies knowledge, accuracy, attitude, 
and reliability (Kahraman et al., 2003). These criteria may vary depending on how impor-
tant the customer is to the supplier. For instance, positive attitudes towards partnerships 
are most likely to increase if the concerned customer stands for a high share of orders. Fur-
thermore, the frequency of delivery will have an impact on the inventory level for a particu-
lar product and is, therefore, an important criterion.  

Kahraman et al. (2003) bring up a fourth criterion, which is cost and of great importance 
and highly connected to purchasing. Typical expenses that arise during purchasing are, for 
instance, price, transportation cost and taxes. Though, there are also expenses arising from 
an operational point of view such as transaction processing costs.    
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Finally, Kraljic introduced a matrix in the early 80’s with the purpose to get the most out of 
a company’s buying power and to minimize the supply risk. The matrix is composed by 
four categories where each one is well suitable for a particular supplier strategy. Strategic 
items, which is one category contains products that are of high volume and often specific 
for the customer. In this category there is only one source of supply available, which can 
not be changed without significant costs and the items stand for a high share of the cost of 
the end product. Furthermore, between the supplier and the customer communication is 
often intense and complex. Though, balance of power between the actors in this segment 
can appear differently, it can either be dominated by the buyer or the supplier, or a third 
option, which means that there is a balance and no part is dominant and both the supplier 
and the customer have mutual interest in obtaining a closer partnership (Gelderman & Van 
Weele, 2005).  
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3  Methodology 
In this chapter, two methodological frameworks will be presented whereby the method chosen for this study 
will be motivated. Moreover, we will account for the process of selecting our case, as well as how data was 
collected. This will  further result in a discussion of the quality of our research.  

3.1 A Quantitative vs. a Qualitative Research Approach 
Research can either be conducted with a qualitative or a quantitative framework. With a 
qualitative method, a higher level of understanding is gained through interviews, observa-
tions from field visits, case studies and various data collections (Kotzab, 2005). Using this 
approach, researchers do not have much experience in the field and collects all relevant in-
formation. This way, the researchers keep an open mind towards what is being studied 
(Jacobsen, 2002).  

The focus advocated by using the qualitative approach, is to explain an overview of the 
problem and keep an open mind of changing ones research question throughout the proc-
ess. Flexibility and openmindness are key words that describe this method approach. Fur-
thermore, this approach enables the investigators to research and collect material gradually 
and then go back and collect more data if needed. The research work is viewed as a process 
and solutions are given in words and text (Maxwell, 1996). Figure 3-1 describes the qualita-
tive investigation process. 

 

Figure 3-1 The Qualitative Research Process as an Interactive Process (Jacobsen, 2002). 

 

On the other hand, when using the quantitative method, answers are gained and relation-
ships found through analyzing and calculating statistics and relevant variables (Kotzab, 
2005). In comparison to the qualitative method approach, solutions are given in numbers. 
Instead of studying how variable X causes variable Y, investigators focus on to what extent 
variable X cause variable Y (Maxwell, 1996). Data is mainly collected through question-
naires with given answer alternatives (Jacobsen, 2002). The same questions are given to all 
respondents, in difference to personal interviews and discussions. Moreover, this strategy 
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of making respondents choose from pre-set answers to describe the situa-
tion/phenomenon puts strong limitations on the collected information (Jacobsen, 2002). 

Both methodologies have their own strengths and logics. According to Maxwell (1996), a 
qualitative method represents a more in depth research where the data collected is more re-
flective and describes how different activities influence each other. Furthermore, it enables 
the researcher to use more than one technique to obtain data from several sources about a 
single problem (Johns & Lee-Ross, 1998). The quantitative approach enables the researches 
in other ways. Even though that the conclusions do not carry much depth, they on the 
other hand are possible to generalize. Moreover, large amount of data can be collected and 
analyzed much more efficient allowing a quantitative approach. Data that are processed 
quickly, can then give the researcher an idea about the robustness and the reliability of the 
results and from there make headway for decisions regarding, which method to use (Johns 
& Lee-Ross, 1998). The quantitative framework offers a clear start and finish line, com-
pared to the interactive process that the qualitative approach advocates (Jacobsen, 2002).  

An interconnected approach, instead of taking one definite side can, therefore, be of more 
use when studying a new research area, such as SCM. Gorard (2003), states that taking 
sides can influence ones choice of what to research. Furthermore, Jacobsen (2002) adds 
that the two methods should not be seen as rivalry methodologies, but instead as two com-
plimentary frameworks for ones study.   

3.1.1 Research Methods in Logistics and SCM 
Literature within SCM state that an interconnected approach is the most favourable 
method to use. A quantitative approach, in addition to a qualitative approach, should then 
be used. Kotzab (2000), advocates that a combination of the two methodologies will give a 
stronger validity in logistic and SCM research. Previous research within SCM has used a 
quantitative approach, where the findings have been more or less presented in mathemati-
cal models. Rushton and Saw (1992) argue that one should not forget other important 
business applications when researching the supply chain network. Therefore, logistical sta-
tistics ought to be evaluated in compliment with qualitative approaches. Näslund (in Kot-
zab, 2000) agrees and states that logistic problems are often very complex and involves 
more than one or two actors. Therefore, the combination of two methodology approaches 
can help unravel and to better collect multiple date about a single problem along the supply 
chain. Moreover, the combination of the two approaches can be seen as a tool that can 
control the drawbacks from the different approaches (Jacobsen, 2000). 

3.2 Choice of Method 
Someone who finds, use, and critiques all evidence relevant regardless of its form, is an 
ideal researcher, according to Gorard (2003). Aligned with the idea of complimenting the 
two perspectives in logistic and SCM research, we have chosen to use both frameworks for 
this bachelor thesis. 

A qualitative approach has enabled us to investigate what could really happen, that is, the 
expected outcomes of a VMI partnership between KA and the chosen suppliers. Further-
more, this approach has paved the way to better understand and observe the attitudes and 
expectations towards an implementation of VMI.   

The logistic flows, however, have been researched through a quantitative viewpoint to find 
critical issues and areas to improve in. Conclusions of this kind have been drawn from 
looking deeper into variables, such as inventory stock, lead-times and order forecasts.  



Methodology 

25  

Therefore, the two different approaches have been used to unfold the findings in various 
categories concerning a potential VMI partnership, supplementing each other to present a 
more exact picture of our study. In addition, research questions has been outlined, in order 
to help us unfold a very complex and wide research area, as well as to keep us on track dur-
ing the writing process. Furthermore, to gain a broad range of perspectives of VMI impli-
cations, we chose a case study approach, when gathering the emperical findings. 

3.2.1 Case Study Approach   
A case study strategy specifically pinpoints “why” and “how” an event occur. Therefore, 
Yin (2003) suggests that research questions, which tends to have a focus on answering  
“what” and “where”, should be complementary to one’s case study. More specifically, the 
definition of a case study is that “it tries to illuminate a decision or set of decisions: why 
they were taken, how they were implemented and with what result” (Yin, 2003, p. 12). The 
word decision can also be replaced by, for example, “processes”, “events”,  or ”organisa-
tions”. Furthermore, Yin (2003) states that a case study can be of help when investigating 
an event within its real-life situation and when the restrictions are not that obvious (Yin, 
2003).  

For our case study at KA, different supplier and product criteria were collected and dis-
cussed in order to decide with whom KA should process specific VMI evaluations. These 
criteria have been found in the theories presented in the theoretical framework, as well as 
from the continuous interviews with KA and the benchmarking study at VPT. The particu-
lar criteria we found to be of great importance are presented in the empirical findings, sec-
tion 5.1.  

Based on the criteria, KA chose three suppliers that matched these requirements. These 
suppliers were then to be evaluated in terms of possibilities and potential effects of a VMI 
implementation, from both KA’s and the suppliers’ perspectives. In other words, three re-
lationships have been thoroughly investigated. The three companies that has been selected 
are: Värnamo Industri AB,  Åges Metallgjuteri AB and Mono Trading Sweden AB.  

The three products chosen were somewhat different concerning the considered criteria. 
The reason for that was to gain different thoughts and perspectives of VMI and to add 
more depth and variety to the study. We choose one product for each supplier, even 
though the suppliers delivers more than one product to KA and that an actual VMI im-
plementation would include all these products. This was done since we believed that the 
quality and the easiness of interpreting both primary and secondary data was significantly 
higher.  

3.3 Data Collection and Analysis 
Data can be collected from two sorts of sources. Firsthand data, also known as primary 
data can, for example, involve interviews with individuals and focus groups. Secondary 
sources are data collected from other researchers and individuals, gained through business 
journals, company archives and internet (Sekaran, 2003). 

In order to grasp the present situation at KA, and to identify the potential benefits from 
engaging in a VMI partnership with chosen upstream suppliers, data from both primary, 
secondary sources, as well as theory has been collected and analyzed.   

In the initiating phase of our work, literature was a great source of information in order to 
get familiar with theories and terminology related to the field of SCM. That is to say, 
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through the study of theories we could gain a deeper understanding about the essence of 
logistics and SCM. The theoretical framework was then used as a base for the conducted 
interviews and field trips, as well as outlining research questions.     

Face-to-face interviews have been an important source of information to observe the atti-
tudes and expectations of what a VMI implementation would result in. To get different 
perspectives of issues, interviews have been conducted with employees at KA, in various 
departments, as well as with the chosen suppliers taking part in this evaluation. The ques-
tionnaires that have served as a base for the interviews are displayed in the appendices. The 
open end questions were categorized into specific areas based on the TCO/EVA model 
presented in the theoretical framework.  

Throughout the writing process, it has also been in both KA’s and our own interest to 
make continuous field visits to the Mullsjö plant to visualise the actual flow of information 
and products. For example, we have had the opportunity to both see the logistic flow of 
the products that we have been working with, as well as how the firm’s EDI link works. 
The continuous visits throughout the writing process have played a vital role in collecting 
information and establishing a good relationship with KA. Further, one-occasion field vis-
its has been made with KA’s logistic- and IT-manager to two of the chosen suppliers, while 
a phone interview was conducted with the third supplier. 

Furthermore, to better understand the implementation process and important criteria to 
consider in order to achieve a successful VMI partnership, we visited Volvo Powertrain 
(VPT), with KA’s logistic- and IT-manager. Lena Breman, the project leader of VMI at 
VPT, shared her thoughts and the outcomes of what a VMI implementation had meant for 
the company.  

3.4 Quality of Research 
Validity and reliability are important to consider in order to ensure the quality and trust-
worthiness of research (Maxwell, 1996; De Vaus, 2001). Therefore, the subsequent section 
will discuss these two concepts in relation to our study.  

3.4.1 Validity  
Maxwell (1996), states that validity should be a goal of ones scientific research. It is vital for 
one’s credibility to thoroughly investigate all collected material and that the data from in-
terviews are valid and correct. Validity is explained as the correctness of a description, con-
clusion, explanation or interpretation (Maxwell, 1996). In other words, how well the col-
lected data have been investigated and interpreted.  

We have of course strived to create a thesis with high validity, where data collected have 
been thoroughly reviewed. Further, the benchmarking study at VPT adds to the validity of 
our thesis. Specifically, it has enlarged our understanding to how other VMI relationship 
has been implemented and the outcomes.  

Threats towards one’s validity can, however, either be of descriptive, and/or of interpreta-
tional kind (Maxwell, 1996). The former relates to how one understands what is being 
heard or seen. To minimize the threat to inaccurately describe information received from 
face-to-face interviews, an interview diary has been kept of what was being said and dis-
cussed. In addition, we also had the opportunity to reformulate the questions during the in-
terview if the question was understand and thus difficult to interpret. Secondly, interpreta-
tional threats were diminished by giving the respondent the opportunity to freely speak 
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over the categories asked about. Furthermore, to enhance the accuracy of our case study, 
several interview occasions took place to make sure that the respondents felt at ease to give 
correct answers, as well as to fill in gaps and prevent eventual misunderstanding.  

It needs to be pointed out, however, that we have used a qualitative method more exten-
sively, than in comparison to a quantitative approach, which may have had a negative im-
pact on the validity of our study. Yet, this could not have been avoided, since we experi-
enced a lack of historical data that could have been quantitatively analysed.   

3.4.2 Reliability  
In addition to the importance of data validity, De Vaus (2001) intensifies that the data col-
lected needs to be reliable and trustworthy. A high reliability states that the result is error-
less and that the measure used will give the same result in a consistent matter.  

The reliability of this study is acknowledged as being high. Here, it has been important to 
continuously stem off with KA and with our thesis supervisors in order to guarantee that 
the data collected was of high quality. In doing so, we have kept an open mind throughout 
the working process, as well as minimized eventual errors in collecting and interpreting the 
data. This is in coherence with Jacobson’s (2002) qualitative model presented above. That 
is to say, the data collected has been compressed, rearranged, and even removed in an in-
teractive way. For instance, a great deal of effort and time was spent on preparing the ques-
tions and discussion-topics. Thereafter, the questions were sent in advance to the inter-
viewees’ to enable them to be prepared. By defining our topics in advance, we gave the in-
terviewees’ a clear overview of what we expected before the actual meeting was taking 
place. Furthermore, to add to the thesis reliability, the questions have been reviewed and 
discussed with KA before being sent out by e-mail to the respondents.   

Lastly, we want to point out the selection of suppliers and products for this case study and 
how the reliability of this thesis has been affected.  Even though KA selected the suppliers, 
based on criteria that we presented to them, we believe that the case selection gave us the 
possibility to evaluate a possible VMI implementation at KA. Since a case study give differ-
ent perspectives when studying several relationships, in our case within the automotive 
supply chain with different production, inventory, and organisational situations, three sup-
pliers have been enough for evaluating a possible VMI implementation. Furthermore, these 
three chosen suppliers manufactures between 5 - 15 items to KA. Due to a shortage of 
time, we studied more in depth, one product for each firm to find what a VMI implemen-
tation would result in. In addition, we have chosen three different products that have dif-
ferent production characteristics to add to the VMI perspectives and, thereby, the quality 
of the thesis.   
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4 Benchmarking Study at Volvo Powertrain (VPT) 
To broaden our view about a VMI implementation, a benchmarking study was conducted at Volvo Power-
train. The findings from this field visit will be presented in the following chapter. 

We have chosen to perform the benchmarking study at VPT since the company was one of 
the early VMI pioneers and has today a great deal of experience in VMI within the automo-
tive industry. An interview was held with Lena Breman (personal communication, 2006-03-
28), the VMI project leader at VPT.  

VPT is a business unit within the Volvo group, which consist of Volvo Trucks, Volvo 
Buses and Volvo Penta. VPT have factories in North – and South America and Europe, 
but our study was undertaken at the engine and foundry plant in Skövde, Sweden, which 
has 2900 employees. 

In 2000, VPT realised that in order to continue to be competitive, the firm had to decrease 
their lead time, reduce the high level of capital tied in inventory, and to avoid the number 
of production disturbances that were due to a poor inventory management. VPT, there-
fore, initiated their VMI plans in 2001 with the goal to create a new way of working, both 
internally and externally to gain improvements in the previous mentioned problem areas. 
The former had to be done since the plan was to initiate the program with all major suppli-
ers tied to the various VPT plants around the world, and VPT, therefore, decided to 
change the company structure into a more decentralised form to assure a high level of in-
ternal collaboration. Additionally, the firm chose to start working with common working 
procedures and system standardisations in order to facilitate for national and international 
coordination. This also helped the firm in integrating their suppliers, which were supposed 
to participate to a high extent in the VMI procurement procedures. Furthermore, VPT 
have shown that their collaborative culture has motivated employees to further change and 
develop the company. The underlying VMI implementation strategy was to change the 
work procedures in small steps in order to successfully gain from the VMI solution. 

The condition for the program to be accepted was that both VPT and the suppliers could 
reap benefits in a relatively short period of time. To test the assumption, VPT embarked on 
a pilot built on a manual solution with one supplier, which the company had a good rela-
tionship with and that was situated close to the Skövde plant. The pilot worked well and six 
months later VPT added four additional suppliers, this time with a more sophisticated on-
line solution, in which the suppliers had access to VMI data in real time. This specialised 
VMI software, which is still in use today, is called Pipechain.    

VPT have in total 450 suppliers around the world. Today 75 major suppliers, which count 
for 65 per cent of the total volume value, are involved in a VMI partnership. These are all 
tied to VPT’s Pipechain software, but do not have licenses their self. The reason for that 
VPT decided to invest in the Pipechain software was that they believed that a traditional 
EDI connection would not have led to the same benefits and would have required more 
manual work both at the customer and supplier side since information has to be sent and 
received on a daily basis. The fact that the software is easy to use and did not require heavy 
investments for the suppliers resulted in that not much resistance occurred. However, to 
assure that no culture conflicts arose and that the suppliers gained a deep understanding of 
the software, VPT invited the involved suppliers in order to educate them and discuss pos-
sible issues. VPT have continued this collaborative and open minded approach throughout 
the VMI project. The result of the VMI partnerships is that a vast amount of changes and 
benefits can be identified in a number of working areas for VPT and the suppliers.  
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Sales 

Before the VMI implementation VPT had less control of their inventory, which resulted in 
a high number of production disturbances. However, with VMI the number of distur-
bances have decreased significantly. In other words, having a more reliable production and 
thus being able to assure high customer service, leads to better relationships with customer 
and increased sales in the long run.  

The suppliers’ sales may also be guaranteed in the next VMI phase when VPT will hand 
over the inventory ownership to the suppliers. That is to say, when inventory is treated as 
consignment stock the suppliers’ contracts can change in terms of price and duration to 
balance the burden of owning the inventory until it has been sold.  

 

Total cost 

Order processing – Other current assets 

Concerning order processing, a major change can be found after implementing VMI. In-
stead of sending orders, including number of items and delivery dates as conventional or-
der processing, the supplier has the responsibility to overview VPT’s inventory level and 
demand. The information shared over the Pipechain software is, for instance, the gross 
demand and current inventory levels. The software also indicates if the inventory is in be-
tween, over or under the determined minimum and maximum levels. However, this way of 
working has implied a total change of the order process and the result is that there are no 
more procedures of order preparation, order transmittal and order entry activities. In addi-
tion, this means that procurement personnel have been moved towards new working tasks 
instead of spend time on ordering and controlling the suppliers. Administration is, there-
fore, an area where a significant cost reduction has been achieved. At the same time it was 
of high importance that no additional manual work arose for the supplier after the VMI 
implementation and nor it did according to VPT.  

The time frame, within VPT are no longer aloud to change the gross demand to the suppli-
ers, is called the frozen horizon. Before the IT system implementation the frozen horizon 
was seven weekdays and new orders were only sent twice per week, this time frame con-
tributed to the building of safety stocks. With the VMI software the frozen horizon could 
be reduced to two days, which meant that changes could be done closer to the transporta-
tion. However, two days are still required in order for the supplier to have time to book the 
coming transportation.  

Furthermore, the role of forecasting is still very important because it is a way to support 
the supplier with information that can facilitate the long-term planning in order to achieve 
maximum utilization of their production capacity. VPT provide their suppliers with a one 
year forecast, which is send over the EDI connection.            

 

Service 

VPT have increased their service levels significantly by having less and better control of the 
inventory. This means that VPT now have the right products in the right volume and, 
thereby, have significantly less shortage in production. In other words, they have been able 
to better serve their customers by having a much more reliable production and faster re-
sponse to customer orders. 
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The suppliers have experience at least the same positive outcome. They have gone from 
having a relatively poor delivery performance of 75 per cent to the high number of 95 per 
cent. However, VPT point out that the figures should not be in focus, instead the focus 
should be on the ability to deliver within the minimum and maximum levels.  

 

Transportation 

The transports from the suppliers to VPT have in fact not changed at all. This is because 
VPT have a fixed transport route, in which the trucks stop at the supplier plants at a previ-
ously determined day and time. This means that neither the delivery frequency nor the 
transportation cost has changed after the VMI implementation.  

Furthermore, since VPT believe that this route is optimised and that the products that are 
shipped are not big enough to fill a whole truck, VPT have not experienced any improve-
ments in terms of route planning or transport utilisation. However, a future goal when 
moving over to the total VMI integration is to let the supplier own the transportations. 
This will result in that the supplier can base the delivery decisions on their production plans 
and inventory positions and achieve a more effective and efficient route planning.  

 

Inventory – Current assets 

One of the main goals when implementing VMI and the Pipechain software was to reduce 
the inventory levels and the tied up capital. This has indeed been achieved by increasing the 
level of transparency in terms of inventory levels and gross demand. In other words, in-
stead of sending out short term plans two times per week, the supplier has been updated 
on a daily basis. The lessened uncertainty that followed has resulted in that the inventory 
covering days could be reduced from 11 to 3 days.  

As above mentioned, the cost savings will increase even more when moving to the fully in-
tegrated VMI partnership where the inventory ownership is pushed upstream to the sup-
plier and purchased on consignment basis. This differs to today’s situation where VPT own 
the goods after it has left the supplier. The change in ownership will of course result in 
worsened supplier cash flow, but in many cases the suppliers have been able to significantly 
decrease their inventory levels and improve their production planning. In other words, the 
gained benefits are still bigger than the negative impacts.  

        

Production – Cost of goods sold and fixed assets 

This particular partnership does concern inbound logistics for VPT, therefore, has VMI no 
impacts on specific production procedures. Although, as mentioned above the increased 
information sharing improved the service level, which meant the right products in the right 
volume on the right time. In turn the implication was less production disturbances, which 
had impacts on the production processes. The important changes in production procedures 
have occurred for the suppliers to VPT in terms of a facilitated production planning, which 
also entails increased asset utilization. This means that set ups have been possible to plan 
better and, thereby, suppliers have reached a more efficient production. However, suppliers 
of high volume products with either low or high frequency are those who have benefited 
most from transparent information regarding set ups. Conversely, these suppliers may have 
faced a slightly increase of inventory.  
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Considering high frequency and high volume products, these have instead evolved a de-
crease of inventory at the supplier. Since the information received from VPT, includes the 
gross need and the current inventory level, the supplier have had the possibility to only 
produce what actually has been needed in the near future to keep inventory in between the 
minimum and maximum level. Therefore, the suppliers have not been required to keep a 
too extensive safety stock in order to meet an unexpected increase of demand. Moreover, 
this information has also contributed to that suppliers can obtain an increased flexibility 
towards VPT. 

 

Supplier and product selection 

The goal with VMI for VPT was to have an extensive rollout among the major suppliers, 
which implied that criteria for selecting suppliers were of less importance. However, in the 
pilot project a supplier was chosen where a good relationship was established and geo-
graphically close. This facilitated the communication between the supplier and VPT and 
helped to implement the VMI successfully. The choice of supplier was also done in consul-
tation with the purchasing department, in order to make sure that the supplier was not 
planned to be phased out in the near future. That is to say, not continue supplying VPT 
with parts. 

In the initial stage VPT focused on products that were purchased in high volumes and with 
frequent demand. The assumption was that VMI could only make significant improve-
ments among products as such. However, during the adolescence suppliers involved 
started to raise interest also for products with lower volume, either with high or low deliv-
ery frequency. To suppliers these product segments also contributed to significant benefits 
when working with VMI. That is to say, not only large batch production with a stable de-
mand resulted in benefits. Figure 4-1 illustrates the areas within VMI products were cho-
sen. 

 

 

Figure 4-1 Product Analysis (adopted from Volvo Powertrain). 
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As can be understood from this study VPT have gained several benefits from their VMI 
partnerships that have been driven as a project between 2001-2004. From now on it is in-
cluded in the common working procedures where VPT have an international VMI manager 
that oversees the area. This means that when including new suppliers the possibilities with 
VMI is evaluated. In addition, established VMI partnerships are evaluated to reach a “full 
integration” of VMI. In other words, ownership of inventory and making the suppliers ac-
quire a license of the Pipechain software are being negotiated.    
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5 Empirical Findings 
In this section, we will account for our findings from the interviews. The reader will be 
introduced to the present situation at KA, as well at three suppliers, regarding the dif-
ferent areas discussed in the theoretical framework.  

5.1 Supplier and Product Selection 
From the interviews at KA, it became clear that VMI is nothing that KA want to push onto 
their suppliers. Instead, a VMI partnership should be worked out together in a collabora-
tive fashion. Since KA have around 200 suppliers, we have found during our work a group 
of eight criteria that were to be considered as important for KA when selecting suppliers 
for a VMI evaluation. Moreover, out of these eight, four A-criteria were chosen and are 
depicted in figure 5-1.  

 

  

 
 

Figure 5-1   VMI Partnership Selection Criteria.  

 

However, the different criteria we found in the theory concerning partnerships were, by us, 
put into a VMI context. What we further could find, as the most important, from KA’s 
view were four A-criteria chosen. Accordingly, these criteria were decided to be the basis of 
the selection of companies, which would be examined in terms of VMI. Moreover, the per-
ception was that if suppliers possessed these criteria it would also strengthen the supplier’s 
willingness towards a VMI implementation. Nevertheless, in this case the implication of 
technical capabilities involves the ability by the supplier to cope with the extended informa-
tion flow that a VMI partnership requires. This means that the technical capability has been 
based on that information is already being transmitted through EDI and, thereby, avoiding 
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the need for any software investments. Next, the current relationship between the supplier 
and KA has been identified as an facilitator in VMI partnerships. Specifically, information 
sharing and communication must be of high quality to meet the criterion. Furthermore, the 
relationship should be build on trust. Even though this variable is difficult to actually 
measure it was still considered as important. Moreover, the importance of KA as a cus-
tomer can also seen a significant criteria. From KA’s point of view we could see an evident 
concern if KA were considered to be a small customer since it would decrease the sup-
plier’s interest. Lastly, the geographic distance is an issue to take into account when choos-
ing a potential VMI partner. Therefore, this criterion resulted in that the suppliers needed 
to be positioned in Sweden and at a close distance to KA.  

In addition to specific supplier criteria, we also found that it would be of significant sense 
to consider certain product criteria. Furthermore, what we could identify was nine criteria, 
which can be considered as important in order to get significant results from VMI. Among 
these nine, product value, quality, volume and frequency of use were selected as absolute 
A-criteria, which can be viewed in figure 5-2.  

 

 

 

 

 

 

  

 

 

 

 

 

 

 

Figure 5-2 VMI Product Selection Criteria. 

 

Firstly, the product must be of high quality, so that KA do not need to send back the 
product for remaking, which would have severe impacts on KA’s production and service 
levels towards their customer. Secondly, if the procured product is stored in big volumes, 
benefits in terms of a decreased number of products stored will be easier to obtain. In simi-
larity, if the value is high the product will contribute to a high level of tied up capital. The 
forth criterion for selecting a specific product is that the product should be used frequently. 
A product that is used more often is of course more important than one that seldom is put 
in production. 
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5.2 Present Situation at KA and Three Suppliers 
Figure 5-3 illustrates the examined companies supply chain positions in relation to each 
other. In this study we have examined the link between the suppliers and KA, but in order 
to do that it is also important to consider the role of the original equipment manufacturer 
(OEM).  

 

  

VIAB         Volvo  

Åges (Suppliers)        KA (Focal firm)         Daimler Chrysler   (OEMs) 

MT        Saab automobile         

 

Figure 5-3 The Case Study Actors’ Supply Chain.  

 

Moreover, each supplier provides KA with several products, however one product from 
each supplier has been chosen to study based on the A-criteria discussed in section 5.1. Ta-
ble 5-1, provides an overview of the chosen suppliers and products that are presented. 
Since three relationships are being investigated, we have chosen to name them there after.    

Table 5-1 Overview of Selected Suppliers and Products.  

 

 

Relationship 1 

Värnamo Industri AB 

Relationship 2 

Åges Metallgjuteri AB 

Relationship 3 

Mono Trading Sweden AB

Total Products sold to 
KA 11 13 5 

Chosen Product Knut part Gearshift house Gearshift knob 

Volume (year 2005) 30 960 17 360 3 680 

OEM Daimler Chrysler Saab automobile Volvo 

 

In order to see what a VMI implementation would result in, we have investigated the pre-
sent situation at KA and at the three suppliers, but also the current relationship between 
them. Even though, the information and material flow between the actors are highly inte-
grated, we have tried to separate the actors. That is to say,  each investigated area start from 
the suppliers’ perspective and is then continued from KA’s perspective. However, this is 
not possible all the time, both perspectives will, therefore, occasionally be discussed simul-
taneously.  

The findings in the following section are based on a summary of conducted interviews with 
managers and other key personnel at KA, Värnamo Industri AB, Åges Metallgjuteri AB, 
and Mono Trading Sweden AB. 

Downstream integration 

Upstream integration 
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Table 5-2 Overview of Case Interviews.   

 

 Contact person(s) Position 

Kongsberg Automotive 
(KA) 

Martin Bengtsson 

Kurt Andersson 

Elisabet Althén 

Annelie Heed 

Fredrik Johannesson 

Logistic Manager 

IT Manager 

Sales Manager 

Logistic controller 

Logistic controller 

Värnamo Industri AB 
(VIAB) 

Michael Holmberg 

Anders Gidlund 

Sales Manager 

Consultant 

Åges Metallgjuteri AB 
(Åges) 

André van Es Logistic Manager 

Mono Trading Sweden 
AB (MT) 

Kristin Ölund Logistic controller 

 

5.2.1 Relationship 1 - Värnamo Industri AB (VIAB)  
VIAB, produce components within machining and have customers in both the automotive 
and machinery industry. Volvo, Scania, Dentz, ABB, Atlas, BT and Tetra Pak are all signifi-
cant customers for VIAB. However, of the total 100 customers, KA is one of the 25 most 
important partners. Regarding knut part, which is the specific product we have looked 
closer into, KA is the only customer. This part is a component of the gearshift that KA 
produce for Daimler Chrysler (DC). KA’s relationship with VIAB started in the early 
1990’s, and is today described from both parts as very open and good (M. Holmgren, per-
sonal communication, 2006-05-02; A. Heed, personal communication, 2006-04-06).  

The firm is located in Värnamo, Småland and has around 50 employees. According to M. 
Holmgren (personal communication, 2006-05-02), is their geographical position of advan-
tage and makes it possible to closely collaborate with both, upstream and downstream sup-
ply chain partners.  

During the last decade, VIAB have experienced continuous growth. With new leadership in 
1994, investments have been done both in further education of human capital, as well as 
upgrading machinery. VIAB have since 1996, communicated over EDI, and has today ap-
proximately 94% of its partners connected to such a system (M. Holmgren, personal com-
munication, 2006-05-02). From the interview we found that the management is familiar 
with the VMI concept and has over the last couple of years worked actively with questions 
regarding improving both in-house processes and the communication with partners.  
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Sales  

We understood that the relationship with KA and more specific, the knut part, is important 
to VIAB since it is considered as a high volume product. Therefore, VIAB put a great deal 
of effort to make sure that no problems arise that will affect their relationship with KA and 
thus sales (M. Holmgren, personal communication, 2006-05-02). In correspondence, A. 
Heed (personal communication, 2006-04-06) states that KA have not experienced any 
problems caused by VIAB in terms of quality or quantity that have affected sales. 

Regarding contracts, we found that it is very unusual for KA to set up contracts with their 
suppliers. That is to say, KA is not obliged to do business with VIAB over a certain period 
of time or to purchase a specific amount. However, when the relationship is started KA 
provide a forecast for the coming year. Furthermore, E. Althén (personal communication, 
2006-05-17) states that KA and the supplier could, therefore, terminate the relationship at 
any time, although this would imply high exit costs for both actors. 

 

Total expenses 

Order processing – Other current assets 

KA and the knut parts are directly dependent on the demand from DC, since there is one 
knut part in each gearshift. Therefore, the order process can be said to start when DC 
communicates their demand to KA, which can be seen in figure 5-4. However, DC also 
provides KA with a sixth month forecast, which KA in turn convert and pass on to VIAB. 
This forecast is then updated every week, in order to include eventual changes (A. Heed, 
personal communication, 2006-04-06).  

 

Figure 5-4 Order Process - Relationship 1. 

 

More precise, the process starts when KA receive a replenishment plan from DC. This plan is 
received every Tuesday and communicates what DC are going to produce under each of the 
next five days. The plan can, therefore, be seen as a short term forecast, which states how 
many gearshifts and thus how many knut parts DC will withdraw from the inventory and put 
into production each day. This number is approximately the same as the delivered products, 
which is about 2000-2500 per week. This number has proven to be relatively exact when 
comparing it to the actual demand afterwards, though, after the plan is received it still may 
fluctuate up to about 20% (A. Heed, personal communication, 2006-04-06). In similarity, we 
found that this is also true for VIAB’s high volume products, but not for products with low 
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volumes. In addition, when small changes occur gradually, VIAB sometimes fail to recognise 
the change in demand. Nevertheless, VIAB’s order process can be said to start even earlier 
since they, in turn, have to order raw material approximately two months before it is supposed 
to go into production (M. Holmgren, personal communication, 2006-05-02).  

Moreover, the plan is then entered Friday evening into KA’s business system, SAP, which 
converts DC’s daily need into one order. The order is then sent to VIAB the following Mon-
day morning. During Monday, KA have the possibility to change their order, but this is sel-
dom done according to A. Heed (personal communication, 2006-04-06). Tuesday, Wednesday 
and Thursday, which is a transportation day, are considered as frozen. That is to say, KA is 
not allowed to make any changes in the placed order. VIAB then bill KA, which implies a ad-
ministrative cost for VIAB. We understood from (M. Holmgren, personal communication, 
2006-05-02) that if the number of bills would increase also the cost would increase linear.  

From the interview with A. Heed (personal communication, 2006-04-06), the latter state of 
the order process occurs after that KA have received the parts each Thursday, and are then 
put into production and delivered to DC on the following Tuesday.  

 

Service  

As aforementioned, VIAB’s service levels is of high quality. However, we saw that in order 
for VIAB to achieve this, the company has been forced to hold extensive levels of buffer 
stocks. That is to say, hedge against changes in demand. Furthermore, VIAB also have 
thorough quality inspections at their inbound logistics (M. Holmgren, personal communi-
cation, 2006-05-02).  

Therefore, the controller at KA only makes random quality inspections and normally moni-
tors the supplier on a weekly basis. In other words, we found that she matches the received 
order to the quantity that has been ordered. However, in the few cases where the wrong 
quantity is delivered, KA can just phone the person in charge at VIAB, who will then send 
the missing quantity. This is not a problem since the close location of VIAB makes it pos-
sible to redeliver within hours and the number of components that are delivered always 
covers 3-5 days in production (A. Heed, personal communication, 2006-04-06). 

From the interview with A. Heed (personal communication, 2006-04-06) we found, how-
ever, that when KA have planned their production rate in relation to the current knut part 
inventory level very exact, the controller phones VIAB on a daily basis to make sure that 
the right quantity is delivered on the right time. This is done because a stop in production 
would result in severe problems for KA. 

 

Transports 

KA have, for a number of suppliers, set up a route where one dedicated truck, compen-
sated by KA, makes multiple stops at several supplier plants. That is to say, these suppliers 
will have a fixed delivery time and date every week. By doing so, KA have set up an effec-
tive transportation route since one single truck, is responsible for several suppliers. This 
has resulted in that VIAB’s delivery day is every Thursday (A. Heed, personal communica-
tion, 2006-04-06). Furthermore, M. Bengtsson (personal communication, 2006-03-20) 
states that this solution works well and can be said to have optimised the transportation 
and, thereby, reduced the transportation costs. 
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Inventory – Current assets  

As have been mentioned, VIAB have a safety stock of finished goods to assure high service 
levels to KA. We found that this is necessary since changes in demand do occur and the in-
house lead time is longer than the demand time. However, the capital cost for this is minor 
and the space occupied is also insignificant. In addition, VIAB store high levels of raw ma-
terial since the order lead time for the knut part material is 1-2 months (M. Holmgren, per-
sonal communication, 2006-05-02). 

The VMI solution offered by KA implies a switch from a traditional inventory manage-
ment, where both actors holds inventory to a consignment stock. In this situation, where 
all the inventory is stored at KA, but own by VIAB, we identified several issues. A. Gid-
lund, (personal communication, 2006-05-02) argues that there is no standard for when the 
ownership change. Furthermore, issues in terms of the way products are stored, cleanness 
and insurance also have to be discussed. This is because VIAB have clear rules for how the 
knut part must be stored and handled. Additionally, we found that billing issues and, re-
sponsibility of quality and quantity control also must be considered.  

The component supplied by VIAB is a part in the gearshift, which KA deliver to DC on 
consignment basis. In other words, the demand and the component inventory level for the 
knut parts is directly dependent on the demand for the gearshift. Since KA deliver once per 
week, KA need to have enough knut parts to cover five days of production. We saw this by 
comparing the before determined production rate with the number parts in inventory. 
However, in order to hedge against demand variations, KA hold six days of component in-
ventory. That is to say, one day of safety stock in addition to the required cycle stock. This 
is done to avoid stock outs and production disturbances (A. Heed, personal communica-
tion, 2006-04-06). 

In order to maintain six days of inventory, KA often order ¼ of a pallet (2240 parts). This 
is the minimum number of parts that KA can order from VIAB each time (A. Heed, per-
sonal communication, 2006-04-06). However, we discovered that, since this number is 
equivalent to six days of inventory and KA only consume five days of inventory each week, 
the safety stock will increase with one day for each delivery, which can be seen in 5-5. 

  

Figure 5-5 Days of Safety Stock at KA. 

 

In order to make the safety stock inventory drop to the desired level of one covering day, 
KA leave out their order to VIAB on average every sixth week.   
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Production – Cost of goods sold and fixed assets 

VIAB base their production solely on the forecast provided by KA, in other words they pro-
duce to stock. The production starts when VIAB’s so called “brist listor”, which spans over 
three months, communicate a need. That is to say, when the forecasted need from KA ex-
ceeds VIAB’s current inventory (A. Gidlund, personal communication, 2006-05-02).  

VIAB produce the knut part in quantities of 6000 units, 24 hours per day and this amount ac-
count for an economic batch quantity. This process takes around two weeks. The reason for 
this quantity is that it is more economical for VIAB to have long production runs, which im-
plies higher inventory instead of increasing the number of set ups. The set up is a costly activ-
ity because it takes 4-6 hours to perform, depending the previous and the next production ac-
tivity (M. Holmgren, personal communication, 2006-05-02). We, therefore, found that VIAB 
can be said to have a flexible production since the knut part is produced in automated ma-
chines and thus only has one set up activity. Furthermore, the knut part has the possibility to 
be produced in several machines, which make the production less critical. If the a shortage 
would occur, it would also be possible to produce the item during the weekend (M. Holmgren, 
personal communication, 2006-05-02).  

On the other hand, KA can not be said to have any value adding production for the knut part 
since it only is assembled with the rest of the gearshift parts. This process is calculated to six 
days. 

5.2.2 Relationship 2 - Åges Metallgjuteri AB (Åges) 
Åges, is a metal foundry located in Unnaryd, Småland with a core competence in high 
technology foundry solutions. Åges employ around 130 people, however, many activities in 
the production are done by modern automated equipment. According to A. van Es (per-
sonal communication, 2006-05-12), new technology is being tested to further make in-
house production processes more efficient.  

Åges produce two types of gearshift houses (aluminium) for KA, where in turn, Saab 
automobile is the OEM. The partnership between KA and Åges was established in 1994 
and is viewed as good and open from both sides (F. Johannesson, personal communica-
tion, 2006-04-11; A. van Es, personal communication, 2006-05-12).  

Throughout the years, Åges have developed strong relationships with national, as well as 
international firms within the automotive, telecom, and engineering industry. (Åges Met-
allgjuteri, 2006). In total, the company has around 75 customers where most of them 
communicate over EDI. Further, KA is said to be one of the 10-20 most important cus-
tomers (A. van Es, personal communication, 2006-05-12).    

We found that the firm has a positive view on VMI partnerships. This is because the VMI 
concept is a well known working procedure at Åges, since the firm has several established 
VMI partnerships with downstream supply chain partners (A. van Es, personal communi-
cation, 2006-05-12). Specifically, they work from a VMI mindset with the high volume 
products. According to A. van Es (personal communication, 2006-05-12), Åges can benefit 
from a VMI partnership with KA in several ways.  

 

Sales  

Also in this relationship, we found that neither of the actors have experienced any lost sales 
due to, for example, poor quality, late deliveries or stock outs. In the few cases these issues 
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have arose, the close location of Åges in relation to both actors safety stock have solved 
the problem. Even though, this specific product is considered as a medium volume product 
for Åges, the importance of KA as a customer has lead to that the product is under inspec-
tion so that their relationship and sales not is affected (A. van Es, personal communication, 
2006-05-12).  

Also here, we saw that no contract has been agreed upon, which could guarantee future 
business or minimum quantity to be purchased. However, E. Althén (personal communica-
tion, 2006-05-17) states that a termination of the partnership would be very unlikely since it 
would imply significant switching costs for both actors. 

 

Total expenses 

Order processing – Other current assets  

KA receive production plans from Saab automobile on a daily basis, which tells their de-
mand for the next upcoming 12 weeks. It is important so say that the product delivered to 
Saab automobile makes a part in all the final cars, which makes a one to one relation. Fig-
ure 5-6, will explain the order and delivering process more in detail. 

 

 

 

 

 

Figure 5-6 Order Process - Relationship 2. 

 

The plan, which KA receives from Saab automobile contains what they are going to pro-
duce each day, this also means that KA have to deliver accordingly. Officially, there is one 
day of frozen horizon, but we understood that this is not always followed, instead Saab 
automobile can fluctuate up to 20 % regarding the demand for the following day and such 
changes occur almost every day (F. Johannesson, personal communication, 2006-04-11).  

Considering the component, KA send an order to Åges every Wednesday, which is based 
on the plan sent form Saab automobile the day before. The minimum quantity to order is 
112 parts, but the average order quantity is 560 parts. The order processing is done in the 
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same manner as for the supplier previously mentioned, which means that SAP converts the 
demand into an order. Since KA hold a significant amount of safety stock in terms of WIP 
and thus can handle the fluctuations from Saab automobile, Åges is not updated on the 
daily changes from the OEM (F. Johannesson, personal communication, 2006-04-11). 
Therefore, we found that Åges face an accumulated demand instead of the actual daily 
need. However, problems do occur when demand changes gradually, which sometimes re-
sult in that Åges fail to recognise this change. Furthermore, Åges have occasionally experi-
enced that changes in demand occur before holidays when orders tend to increase. Never-
theless, A. van Es (personal communication, 2006-05-12) states that since Åges base their 
production solely on KA’s forecast they are not in need of further information and would, 
therefore, only look at the EDI information on a weekly basis. Lastly, the delivery from 
Åges is then sent on Mondays and due to a close geographical distance the delivery reaches 
KA the same day.  

 

Service 

Åges can be said to have high service levels towards KA in terms of quality and relatively 
good considering quantity. We found that the former is confirmed by both partners while 
the latter findings are some what ambiguous. From Åges point of view, they have managed 
a high service levels by holding a significant amount of safety stock and by such means be-
ing able to always deliver what has been ordered. However, when late order changes occur 
they have been forced to send an extra delivery the following day (A. van Es, personal 
communication, 2006-05-12). On the other hand, KA do not call in any late changes since 
their safety stock covers demand fluctuations. In other words, due to a relatively high level 
of WIP for the gearshift house, missed deliveries from the supplier have not created any 
distortions in production. For example, if the supplier has delivered one or two pallets 
short the controller at KA has not put that as highest priority because of a hidden safety 
stock in production (F. Johannesson, personal communication, 2006-04-11). This means 
that KA have not been monitoring the supplier’s service levels in terms of quantity since 
they have been able to keep a high service level to the customer even with missed deliveries 
from the supplier. 

 

Transport 

The transportation from Åges to KA is, as for the previous supplier, also done by a dedi-
cated truck, which runs a specific route and picks up goods at Åges every Monday. Also in 
this case, KA is responsible for the transportation cost and buys the goods from Åges load-
ing platform (F. Johannesson, personal communication, 2006-04-11).  

From the interview it got apparent that when KA is said to increase the order quantity on a 
short term notice, extra deliveries has been required. However, if Åges would be responsi-
ble for the transportation these extra deliveries could be avoided. On the other hand, since 
this is the case in many others of Åges relationships, it has resulted in that the customer 
sometimes believes Åges to send too many invoices when more than usual number of de-
liveries are made. Therefore, the transportation notification process had to be rearranged in 
order to avoid misunderstandings (A. van Es, personal communication, 2006-05-12).  
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Inventory – Current assets  

In correspondence to the previous discussed supplier, Åges hold a significant amount of 
finished goods in order to hedge against demand variability’s and thus being flexible. More 
precise, we could see that approximately 800 gear houses are stored, while only 560 parts 
are sold on average. Furthermore, the gearshift house is much bigger then the knut part 
and, therefore, takes up substantial space in the inventory. Additionally, the product is rela-
tively expensive, which also result in extensive capital costs. This is also the case in their 
raw material inventory, where considerable amounts of aluminium is stored. However, this 
is a necessary act since Åges purchase on a quarterly basis, based on a 12 month forecast 
(A. van Es, personal communication, 2006-05-12).  

An issue that arose, in terms of consignment stock, was the control of product quality. The 
reason for this is that KA, in such a relationship, would only control the quality when actu-
ally using the products and not when it is received. A. van Es (personal communication, 
2006-05-12) states that this could have severe impacts since it would take longer for quality 
errors to be detected and thus corrected. Furthermore, since all products would be stored 
at KA they would also have to be transported back to Åges before any problems could be 
solved.  

Furthermore, and in contrast to the previous supplier, we saw that Åges do not have any 
strict requirements for how the product must be stored. This is because the product is pro-
duced solely of aluminium, which is a very tolerant material after its been processed (A. van 
Es, personal communication, 2006-05-12).  

The demand for this product is on a regular frequency, even though the volume is smaller 
than the knut part. On the other hand, this product is very bulky and, therefore, it also oc-
cupies a significant area in KA’s production facilities, which is the area where the compo-
nents are stationed. That is to say, the gearshift house is considered as component material 
before any operations are processed (F. Johannesson, personal communication, 2006-04-
11).  

In contrast to the knut part, KA do not have any extra component inventory. Instead the 
safety stock is found in terms of WIP in production. Therefore, it can be argued that more 
emphasize should lie in this area. As the product is produced in batches and the following 
throughput time is in total nine days, including a number of manufacturing activities and 
assembling, it got apparent that this process inevitably builds up high levels of WIP stocks. 
In general, assembling is made on customer demand, which entails that no finished goods 
have to be kept in inventory. This extensive lead time builds up a high inventory level, ap-
proximately 50 % of the total inventory for this product, of which a significant part can be 
considered as safety stock. The remaining 50 % is kept as cycle stock inventory. Though, 
this is a scenario on the delivering day, this means that WIP is changing between 50% and 
100% of the totally inventory value for the gearshift house. As the material is becoming 
more valuable when processing it entails that more capital is tied up in the WIP than in the 
component inventory (F. Johannesson, personal communication, 2006-04-11).  

Moreover, it has become clear that due to the long lead time and the high level of WIP 
products, that it is reasonably easy to catch up work if the demand is suddenly increasing. 
The situation as such leads to that no safety stock of component material is required (F. 
Johannesson, personal communication, 2006-04-11).  
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Production – Cost of goods sold and fixed assets 

From the interview it got apparent that Åges production, for the gearshift house, can be di-
vided into two processes. Since the gear shift is made out of aluminium, which is purchased in 
big quantities based on a yearly forecast, also the first production process is undertaken in 
terms of big batches. More precise, the gearshift house is moulded six times per year. Several 
machines can make the gearshift house, however, each set up takes around three hours and 
the fact that the machinery equipment needs to be cleaned adds additional time. 

The next production process consist of supplementary work, such as the elimination of burr, 
blasting and grinding. Since there are a number of activities for the gearshift house, the in 
house lead time can vary between 10 and 15 days. Therefore, it became evident that also this 
production process is based solely on KA’s forecast. However, we also found that the lead 
time can be even longer when Åges experience production disturbances. These problems 
sometimes arise due to quality problems. A. van Es (personal communication, 2006-05-12) 
states that this is because aluminium is a natural material and, therefore, batches can differ in 
terms of quality. 

This particular product is further processed at KA in two different steps. In the first opera-
tion the gearshift house has to pass through the blanking machine and from there continue 
to a riveting tool. After these two operations the product is assembled to a complete gear-
shift (F. Johannesson, personal communication, 2006-04-11). 

5.2.3 Relationship 3 - Mono Trading Sweden AB (MT) 
MT manufacture interior details for the automotive industry, where all production is placed 
in Hungary and Belgium. The company’s head quarter is further located in Belgium. How-
ever, a sales office is situated in Gothenburg, Västergötland where also all products are 
stored before being delivered to the customer, in this case KA. All together, 4 people work 
with the administrative tasks, such as being the contact between the customer and the pro-
duction facilities in Europe. In addition, 5 people work with inventory management such 
as, quality controls of received goods, loading and unloading of trucks (K. Ölund, personal 
communication, 2006-05-16).   

MT is a supplier of gearshift knobs to KA, which are more specifically manufactured for  
Volvo. KA is said to be an important customer to MT, however, not one of their largest in 
size. In total, MT have 10 customers in the automotive industry, where K. Ölund (personal 
communication, 2006-05-16) states that KA account for around 5% of total revenues. 
More or less, all MT´s customers work with EDI. Furthermore, they are for the moment 
evaluating different internal computer systems, since the company is not satisfied with the 
present application (K. Ölund, personal communication, 2006-05-16).  

Additionally, MT and KA have worked together since 1999 and the relationship is viewed 
as good and open from both firms (A. Heed, personal communication, 2006-04-11; K. 
Ölund, personal communication, 2006-05-16).  

From the interview with K. Ölund (personal communication, 2006-05-16), we found that 
MT is positive to VMI, even though it is a new concept for the management. Since produc-
tion is located elsewhere, benefits can, however, according to K. Ölund (personal commu-
nication, 2006-05-16) be seen in transportation and inventory holding activities. Even 
though, MT do not have any prior experience with working from a VMI standpoint, our 
interpretation of the interviewee was that she was interested, but emphasised the impor-
tance of benefits for both parts and not only for the customer, in order to implement VMI.  
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Sales 

Neither in this case, can any loss in sales be identified due to out of stock situations or 
quality problem for any of the firms. From MT’s point of view K. Ölund (personal com-
munication, 2006-05-16) argues that the high service level from the plant in Hungary has 
made it easy for MT to supply the accurate quantity and high quality products to KA. 
Moreover, it is no contract that confirm the business between the two companies over a 
certain period of time or to a number of items.   

 

Total expenses 

Order processing – Other current assets  

The order process, illustrated in figure 5.7, is similar to the previous scenarios and in this 
case KA receive a plan from Volvo every day, which is then processed by the SAP pro-
gram. The net demand from KA is send to MT every Monday and Friday. In this scenario 
the demand is fluctuating to a great extent in comparison to the knut part and the gearshift 
house, this have led to that MT have expressed a need of more information about the de-
mand. We could see that one big reason for this is that the product makes a part in only 10-
15 % of the final cars. We found that KA started to send plans two times a week instead of 
as before, where one plan was sent. This have led to better responsiveness by MT when 
changes occur in the demand (K. Ölund, personal communication, 2006-05-16). This re-
quirement was due to, as we see it, a possibility to earlier discover changes and in that way 
make the demand smoother. That is to say, the implication is that the production site can 
increase their utilization of their production capacity and, thereby, have less variations in 
production. However, the final order that MT follow for the delivery on Wednesday is the 
plan from Friday the week before (A. Heed, personal communication, 2006-04-11). The 
order from KA to MT is further transmitted to Hungary manually since the foreign factory 
has a different business system. The lead time in this case is three weeks.   

Furthermore, MT receive a shipment from Hungary every Monday, which then is quality 
checked and repacked. Deliveries are usually dispatched from MT on Tuesday and, thereby, 
arriving at the plant in Mullsjö on Wednesdays (K. Ölund, personal communication, 2006-
05-16). 

 
 

 

 

Figure 5-7 Order Process - Relationship 3. 

Order send to MT MT delivers to KA

       Tis   Wed

Plan send to MT  

 

Mon  Tue  Wed   Thu   Fri

Plan from, and delivery 
to Volvo 

Material arrive at KA 
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Service  

From MT’s perspective, we identified that the fluctuations in demand of the gearshift knob 
is relatively high due to variations of the OEM’s demand. Therefore, to continuously have 
a high service level, MT hold a safety stock in Gothenburg for this specific product. This 
strategy is based upon that the production is solely situated in Hungary and, thereby, can 
the geographical distance entail difficulties in order to adapt to sudden fluctuations (K. 
Ölund, personal communication, 2006-05-16).   

Due to the good relation between KA and the supplier the service level is pleasing high in 
terms of delivery, which means further that production disturbances due to the gearshift 
knob is uncommon. However, considering the quality, we understood from the interview 
that there have been occasionally shortcomings, which in turn have caused disturbances in 
the production.  

 

Transportation 

Here, KA stand for the transportation cost, but in contrast to the other two relationships 
there is no specific route, set up by KA. Further, from the interview with K. Ölund (per-
sonal communication, 2006-05-16) we found that additional deliveries, to the ones every 
Tuesday, are rare. The explanation to this is that changes in demand, difficulties in produc-
tion, or other situations that would result in additional deliveries are well communicated 
and worked out between the firms on an informal basis.    

 

Inventory – Current assets  

Because of the OEM’s demand variation, MT have decided to keep about 200 components 
in safety stock. In other words, they hold around two weeks finished goods in inventory 
(K. Ölund, personal communication, 2006-05-16). 

Furthermore, from KA’s perspective we could see that the lead time of five days does not 
only involve the actual production time. Instead it also accounts for extra time and thus a 
buffer in WIP products in order to hedge against late deliveries and changing customer 
demand. The minimum ordering quantity, each time, is 50 items, but as the demand is of 
high variation the size of orders can differ significantly (A. Heed, personal communication, 
2006-04-11). From the plans we found that the deliveries could vary between 50 and 200, 
that is to say, up to 400%.   

     

Production – Cost of goods sold and fixed assets 

The production of the gearshift knob is undertaken in Hungary and is based on the average 
future demand for the next six months. The production lead time together with the trans-
portation lead time to MT is about three weeks. However, since MT do not have any pro-
duction, this section will not be further investigated.  
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6 Analysis 
This chapter will discuss our findings in terms of possibilities and effects that can be expected from a VMI 
implementation and the importance of supplier and product criteria.  

To more clearly understand the possibilities and to see the possible effects of a potential 
VMI implementation, the three relationships will, in this section be crossed analysed. In 
other words, each EVA/TCO variable has its own section where the VMI implications for 
all actors will be discussed simultaneously. 

 

Sales 

Many authors state that suppliers can gain benefits in terms of increased sales from a num-
ber of reasons. For example, Pohlen and Goldsby, (2003) argue that this can be achieved 
by reduced out of stock scenarios and better service standards. However, in the short term, 
we can not see any reasons to why VIAB, Åges or MT would be able to increase sales 
through such means. The companies’ service levels is up to date, of high quality in terms of 
product quality, on time and in full deliveries. Therefore, further improvements on these 
variables can not be gained by participating in a VMI relationship and thus increase sales. 

On the other hand, increased sales in the long run may be achieved since KA and the sup-
pliers will intensify and extend their current relationship through a VMI partnership. This is 
also in line with Christopher (1998) who argues that, since VMI is a long-term practice the 
supplier will benefit from an improved partnership and can often guarantee sales in the 
long-run. This is, in this case, a likely scenario since KA will have to modify both working 
procedures and processes to fit VIAB and, therefore, will face higher exit cost if the rela-
tionships would be terminated than today.  

In similarity, the suppliers can benefit from increased sales since contracts may have to be 
changed and extended. This corresponds to Mattsson (2002), who argues that a VMI rela-
tionship imply new working conditions and the contract, therefore, has to be altered in or-
der to match these new conditions. Today, the suppliers do not have any contracts that 
guarantee future business. It is, therefore, very likely that contracts will be formed and the 
suppliers can, maybe not increase sales, but at least guarantee sales in the long run.  

Moreover, the VMI relationship discussed implies a switch from traditional inventory man-
agement to consignment stock. In other words, the suppliers will face disadvantages in 
terms of increased administration costs (see order processing section) and worsen cash 
flow (see order processing section). Therefore, it is likely that the contract will be extended 
to compensate for the extra burdens faced by the suppliers’. The most common variable to 
alter in order to compensate for such drawbacks is price (Mattsson, 2002). Thereby, the 
suppliers’ sales can be said to increase, as the price is raised. 

In the long run, the suppliers can also benefit from the retention of a profitable customer. 
However, this fact is not considered to have any implications on suppliers’ sales. 

Compared to the suppliers, KA can not be said to gain any benefits in terms of increased 
sales. This is because the firm has not experienced any out of stock scenarios or any other 
incidents related to the suppliers that have affected sales before. Thus, the benefits gained 
will not have any quantifiable affects on sales. However, as in the suppliers’ case, KA can 
also be said to operate in a more certain environment when contracts have been written. 
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Total expenses 

Order processing – Other current assets  

The administrative costs for both KA and the three suppliers are likely to increase due to 
two reasons. This is because, the switch to consignment stock implies that the supplier 
sends a bill every time the customer withdraws an batch from the inventory, which will in-
crease the number of invoices (Mattsson, 2002). This is especially true for VIAB since the 
order batch size (2240) is much bigger then the daily average number of parts (370) con-
sumed by KA. It is reasonable to assume that KA would withdraw products in batch sizes 
equal to the daily average amount consumed. The number of bills that have to be sent to 
KA can, therefore, be said to increase six times on a weekly basis. Thus, VIAB’s costs that 
are associated with preparing and sending one bill will also increase by six. Moreover, and 
in line with Mattsson (2002), if a smaller batch quantity is agreed upon VIAB may also ex-
perience worsen cash flow. This can be seen by comparing the time for invoicing before 
and after a VMI implementation. That is to say, in the current relationship VIAB send out 
an invoice, on average for 2240 parts, every Thursday. In contrast, with VMI the invoices 
sent out to KA would be more, and also spread out over a period of time. In other words, 
KA would only have to pay for the products when they actually are used and not when 
they are delivered. The former effect would also be evident in Åges and MT’s case. How-
ever, the latter affect would be at least as essential since Åges and MT’s products are more 
expensive. Furthermore, for MT, which demand is more sporadic it could imply that in-
voices are sent with a somewhat longer interval. This could entail an even worsen cash flow 
then for the other suppliers. Additionally, since the controller at MT currently manually 
calculates and sends out an order to the plant in Hungary, a VMI implementation would 
imply that the controller has to manually send the daily EDI messages to the foreign plant. 
It is, therefore, likely that MT’s administrative costs will increase further. 

However, the increased information sharing achieved by sending daily EDI messages will 
not result in any extra administrative costs, due to changes in production planning for the 
suppliers. This is because the supplier will not gain anything by following the daily informa-
tion since it will be impossible to respond to daily changes due to long production lead 
times. The suppliers would thus only look at the demand from KA on a weekly basis. In 
contrast, Waller et al. (1999) argue that the supplier should monitor the customer’s demand 
on a daily basis in order to be responsive to daily changes. 

In VPT’s case and in Åges previous VMI participation, the partnerships have been based 
on the standardised Pipechain software, where both actors have the possibility to be con-
nected in real time. That is to say, no EDI messages, as in KA’s case, have been used in 
these partnerships. VIAB further argue that it is important to find a solution, which they 
could use for all their possible VMI partners. Therefore, it can be asserted that KA should 
investigate their possibilities to use, for example, the Pipechain software as a communica-
tion channel. By doing so, the issue of not having a standard application to offer and, 
thereby, not forcing the suppliers to have different solutions towards their customers, 
could be avoided. However, this would of course result in that a significant amount of 
money have to be invested. KA must, therefore, also acknowledge that considerable sav-
ings can be done. 

When KA send out orders to the three suppliers, over EDI, it involves no manual work for 
the controller, instead the order transmission is entirely done by the business system. That 
is to say, with VMI, when no orders are being sent there are no significant work activities 
to eliminate for KA. Even though a great deal of time is spent today on monitoring the or-
der status, it can still be essential to control the deliveries, or at least observe if the inven-
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tory is kept in between the minimum and maximum level after the implementation. This is, 
thereby, not in correspondence to what Mentzer (2001) argues, which is that several activi-
ties such as order preparation and transmittal can be eliminated and thus the administrative 
costs. In this case, a VMI implementation would, therefore, not imply a prominent reduc-
tion of the administrative costs for KA, as well as for the suppliers. However, the control-
ling activity could be reduced for KA over time, if the suppliers prove that they have the 
capacity to actually carry out the responsibility that is required. The level of control is, 
therefore, dependent on how the relationship will develop in terms of trust and commit-
ment. In contrast an extra cost will actually arise since the EDI messages have to be altered 
to include other types of information.  

 

Service 

As have been stated, the suppliers’ current service levels towards KA are of high quality. 
However, Christopher (1998) argues that service is closely related to costs. That is to say, 
firms often achieve good service levels through non cost efficient means. This is also the 
case for all three suppliers, which have been forced to hedge against uncertainty and poor 
service by holding high levels of safety stocks in their finished goods inventory. Whether 
this extra inventory can be lowered and thus the costs, at the same time as the high service 
levels remains will be discussed in the inventory section. 

Nevertheless, when looking at these two measures in the relationship between KA and 
VIAB, one unnecessary cost driver can be found. This is the fact when KA have planned 
their production rate in relation to their current component inventory very exact. The con-
troller then tries to contact VIAB on a daily basis to make sure that the right quantity is de-
livered. Even though this is not a major cost, it still implies an unnecessary activity that 
could be avoided in a VMI relationship. This is because VIAB would be responsible for the 
replenishment process and since the consignment stock will result in that KA would have a 
safety stock included in the minimum inventory level stored in their warehouse. In other 
words, the service level can be said to become even more secure since a higher level of 
safety stock will be stored at KA even though the overall inventory levels can be decreased.    

 

Transport  

Up to date and in correspondence to Waller et al. (1999), the suppliers have sometimes 
been forced to set in extra deliveries when KA have increased the demand too close to the 
determined delivery date. However, with VMI these extra deliveries could be avoided, 
mainly since the safety stock held at KA would cover such demand changes. 

Waller et al. (1999) argue that with VMI the supplier is allowed to coordinate the replen-
ishment process, that is to say, book the transport and choose delivery date. However, 
since VIAB and Åges are included in a transportation route, set up by KA, it would be a 
costly act for KA to exclude them from the specific routes they belong to and dedicate one 
truck just for VIAB and one for Åges. This can be seen by looking at the cost driver’s vol-
ume, number of deliveries and fuel, suggested by Gattorna (1990). That is to say, fewer 
products would be shipped more frequently, which would result in higher fuel consump-
tion and increased inventory storage costs. The MT case look somewhat different because 
the transport is paid by KA, but the responsibility is handed over to Schenker. In this case 
it would be possible to hand over the accountability to the supplier since it would not imply 
any extra costs. However, in all the relationships the products delivered to KA are relatively 
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small and it would, therefore, be impossible to achieve a high asset utilisation. This would 
be the case even though all of the suppliers products delivered to KA would be included. 

Moreover, Mattsson (2002) states that when working with consignment stock agreements 
in VMI relationships, the supplier is often allowed to decide upon delivery times and order 
quantities that are in line with the production plans and the current inventory levels. How-
ever, we believe that the benefits gained from that are less then the extra costs this would 
imply.  

In coherence with Kaipia et al. (2002), it is also likely that the relationship would function 
with the same delivery frequency of today. This correspond to VPT where benefits were 
gained with the same delivery frequency. This also adds to KA’s argument of not changing 
transportation ownership. 

 

Inventory  

All three suppliers have today high levels of safety stocks, in terms of finished goods, at the 
same time KA keep a minor safety stock in the component inventory, but a much more 
significant within the WIP. That is to say, both actors have to over stock in order to guar-
antee high service. According to Mentzer (2001) this is a result of poor supply chain per-
formance. However, when starting with consignment stock it can be argued that VIAB 
would be able to lower their current finished goods inventory. This is because VIAB can be 
said to have a flexible production and shorter lead times than Åges and MT. They would, 
therefore, be able to respond faster to changes in demand, which would require a lower 
minimum inventory level. However, this could only be achieved if KA would have enough 
trust in the supplier’s delivery reliability. Thereby, less inventory for the relationship in total 
has to be stored and a more effective partnership could be achieved. On the other hand, 
non of the suppliers’ raw material levels are impossible to reduce due to the long order lead 
times they face. A decrease of the supplier’s raw material is neither mentioned in the the-
ory. 

In similarity, both Åges and MT keep an inventory of finished goods, which also is the re-
sult of a make to stock production. These products have a significantly higher value and, 
thereby, a higher impact on the inventory value. Furthermore, the gearshift house is also 
much bigger in terms of physical size, which means that it requires a larger share of the in-
ventory space. Åges could, therefore, benefit in terms of increased inventory space since 
their finished goods inventory will be moved to KA, which would set free about three pal-
let places in the finished goods inventory. However, in order to get any significant benefits, 
VMI must be applied to the majority of the products or customers, or at least those with 
bulky products. This is especially true for VIAB and MT, even though their volumes are 
higher, the products are of a smaller size and, therefore, requests less space. Additionally, in 
order for MT to achieve this it would be necessary to change working procedures. That is 
to say, when the delivery from Hungary is received MT must repack and send it immedi-
ately to KA. However, what can be seen in all three scenarios is that a safety stock to some 
extent is required.  

When looking at the product from Åges, a production lead time of nine days can be con-
sidered as a fairly long time, compared to other products at KA. In these nine days there is 
a safety stock included and for several reason it is understandable that the controller feels 
more secure with more products in stock. Here, in terms of VMI there would be a specific 
safety stock without any direct costs of tied up capital. In addition, it would be possible to 
reduce the actual lead time for the production when WIP buffer stocks can be moved to 
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the explicit safety stock. Though, this can be achieved if the demand from KA’s customer 
does not fluctuate radically on a very short term notice. On the other hand, it would not be 
possible to directly reduce the WIP inventory value if consignment stock was not applied.  

Furthermore, Angulo et al. (2004) argue that the buyer can reap benefits also in terms of 
decreased raw material and component inventory. When looking at the relationship with 
VIAB, KA hold up to date, on average 3.5 days of safety stock in their component inven-
tory. That is to say, approximately 1300 parts are stored at KA. Since the VMI relationship 
implies consignment stock, KA do not need to own any component inventory at all. The 
cycle and the safety stock is instead included in the minimum level that is stored at KA, but 
owned by VIAB. In other words, KA can eliminate their component inventory and thus 
the capital cost.  

From VPT’s point of view, savings in terms of reduced component inventory, were rela-
tively easy to obtain since they had a nine days frozen horizon after sending an order to 
their suppliers. This resulted in that VPT were forced to hold high levels of inventory since 
the demand towards their customers often fluctuated considerable during this time. On the 
other hand, in the relationships that we have investigated KA only have one or two days, 
which are considered frozen. KA is, therefore, not in need of such considerable amounts 
of component inventory and, thereby, is a substantial decrease of tied up capital not easily 
won. Therefore, would VMI without consignment stock not result in any benefits for KA, 
however, the safety stock at the supplier could be slightly reduced. Though, this is only true 
for VIAB and Åges that are facing a somewhat stable demand, in comparison to MT. 

Even though, a change to consignment stock will have positive effects on KA’s inventory, 
it will also result in that several issues have to be discussed. This is also in line with Matts-
son (2002) who argues that there are a number of factors that have to be considered in 
such a relationship. This is also true for KA, since their current warehouse space is fully 
utilised there is no extra space available for more products to be stored. Switching over to 
consignment stock would, therefore, imply that investments in terms of warehouse space 
might have to be undertaken. Especially in an extreme situation where the majority of sup-
pliers decide to fill up to the maximum agreed inventory level at the same time. Such a 
situation could definitely imply severe problems.  

When doing these investments it is important to remember that VIAB, for example, have 
strict requirements for how the knut part must be stored. The product must at all times be 
stored under dry and clean conditions. Therefore, the storage room for this specific prod-
uct must keep these specific requirements. These matters also brings us to the importance 
of ownership and inventory risk. Clear standards must be elaborated, which state when 
ownership changes and who that have to pay for obsolescence, damage or theft. The own-
ership matter also has implications of who that is liable according to the insurances. More-
over, standards for quality and quantity controls also have to be considered. Since the cur-
rent relationship between KA and VIAB is good, it could be argued that the ease of reach-
ing an agreement for these standards can be said to be higher, then if the relationship 
would have been poor and the actors did not have any understanding of each others busi-
ness. However, these activities will of course result in costs for both parties. Furthermore, 
these issues would be highly relevant for Åges and MT, as well as for VIAB. Even though 
the products supplied by Åges and MT do not require the same restrictions regarding stor-
age.  

Even if we from the empirical findings can see that deliveries with quality defects are very 
uncommon, it still does exist. Nevertheless, if a situation as such would occur it is very 
likely that quality problems are revealed too late and, thereby, would entail extra costs in 
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terms of production disturbances and extra deliveries. For example, in MT’s case, they re-
quire a first in-first out activity, which implies that products with defects can be stored un-
der a period of time since they only will be quality controlled when they are put in produc-
tion. Therefore, such issues must be seriously considered between all parts in order to de-
termine when the suppliers’ responsibility becomes KA’s.  

Another VMI effect on KA’s inventory management can be found by looking at the way 
KA withdraw knut parts from their component inventory. Up to date, KA take out one 
batch (2240 parts) each time, which also is the same as the average amount delivered by 
VIAB. This would result in a distorted demand since KA only use, on average, 370 parts 
per day. That is to say, the daily EDI messages sent to VIAB would on a weekly basis only 
result in one heavily distorted demand signal. Holmström (1998) argues that undistorted in-
formation is the key to improve supply chain performance. Therefore, the way products 
should be packed, sent and withdrawn have to be reconsidered. This is also in line with 
Angulo et al. (2004) who argue that the minimum and maximum parts that can be sent 
must be agreed upon. Both actors must, thereby, agree on a packing size that is much 
closer to the average amount withdrawn from KA’s component inventory. The smaller this 
number is the more undistorted the demand will be and the suppliers would be able to see 
the actual number that is used.   

 

Production – Cost of goods sold and fixed assets 

Christopher (1998) states that firms will be able to rely less on forecasts when planning 
their production after a VMI implementation. However, we argue that there is a number of 
factors that will determine whether this is true or not. One variable that leads to that espe-
cially VIAB had to rely solely on KA’s forecast was the big minimum order quantity of 
2240 parts. Even though, KA, for example, only needed 2400 parts for the up coming 
week at the same time as their safety stock was low, KA would order 4480 parts since this 
number is equal to the next multiple. The distorted demand, or the so called bullwhip ef-
fect, faced by VIAB is also true for Åges and MT, but less critical since their minimum or-
der quantity is much smaller, compared to what is consumed per day. Furthermore, the un-
certainty caused by the distorted demand also occurred due to order hedging. With VMI, 
however, this type of bullwhip effect will be eliminated since the supplier only delivers 
what is consumed and thus will face a smoother demand. 

Nevertheless, in order to achieve a smoother demand it is necessary that the OEM’s de-
mand is relatively stable. This is especially true for Åges and VIAB since the weekly de-
mand from their two OEMs, which would be transmitted from KA is relatively constant. 
One big reason for this is that both the products from these suppliers’ make a part in every 
car. The OEM would, therefore, have to produce extra on weekends or set in an extra shift 
in order for the demand to increase. Therefore, the average demand variations are not that 
big. Additionally, VIAB’s product is also delivered on consignment stock basis to KA’s 
customer, which have had a positive impact on the demand. On the other hand, MT’s 
product only constitute a part in 10-15 % of the final cars and is, therefore, more difficult 
to forecast. This results in that demand variations can be amplified to a much greater ex-
tent.  

However, whether this could result in improved production planning or not is heavily de-
pending on the suppliers’ production process. In VIAB’s case their automated production 
for the specific product is based on big batches together with high set up costs. It could, 
therefore, be argued that it would be difficult for the firm to plan their production differ-
ently and still guarantee high asset utilisation and low set up costs, since the firm has the 
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latter two measures as requirements. On the other hand, Åges have, at least in the second 
half of the production process, a number of manual working activities with very low set up 
times and small batches. This implies a chance for the company to gain benefits in terms of 
order prioritising due to the smoother demand.   

6.1 Summary of the VMI Impacts in the EVA/TCO Areas 
On next page, in table 6.1, the concluding remarks of the VMI effects on EVA/TCO vari-
ables are presented. The most important findings from all three relationships are outlined 
simultaneously without mentioning the specific firms. Furthermore, it is important to say 
that the transportation is assumed to be the same as in the current situation. The table thus 
aims to illustrate in, which areas benefits and drawbacks can be found and to suggest how 
they could be measured. The objective with the measurements is to indicate how and in 
which direction the variables will change, rather then calculating an exact number.  
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Table 6-1   Summary of Potential Benefits and Drawbacks in the EVA/TCO Areas. 
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As can be seen, the VMI solution of interest will have impacts in all working areas except 
from transportation. Though, the table does not say anything about the degree of benefits 
and drawbacks, it is apparent that KA will principally gain in the areas of inventory and or-
der processing in terms of reduced tied up capital and improved cash flow. Conversely, the 
suppliers will face their main drawback in the order processing area since their cash flow 
will be deteriorated and their billing costs increase. However, the relationships in total will 
be improved in the areas of sales, service and production, although these improvements 
tend to be minor 

6.2 Supplier and Product Criteria 
As presented in the empirical findings, specific supplier A-criteria were seen as VMI re-
quirements from KA’s point of view since they will facilitate and strengthen the supplier’s 
willingness towards a VMI implementation. From the analysis of the VMI impacts on 
EVA/TCO variables in the three specific relationships, we argue that the A-criteria are still 
highly relevant. And that they will have an impact on the outcome of the proposed VMI re-
lationships.  

First, the current relationship must be based on trust because a VMI implementation would 
require close communication and information sharing between the supplier and the cus-
tomer, particularly in an initiating phase. Furthermore, in the long run VMI benefits are 
based on trust, particular when it concerns administrative work. Time is saved if the con-
troller believes in the suppliers’ ability to deliver and, thereby, hand over the responsibility. 
Trust in this manner is in coherence with what Ellram (1990) and Barratt (2004) affirms to 
be a requirement for a partnership. Though this criterion becomes very subjective and vary 
between who you talk to at KA, still it should be considered important. However, our in-
terpretation is that all three suppliers have an open-minded relationship with KA, which 
will be a good starting point when developing trust. Each interviewee at the supplier-firm, 
have given the impression of an innovative mindset for continuous improvements of the 
current relationship, and does not eliminate a future VMI partnership with KA. What is 
also important to acknowledge, is KA’s teamwork approach, which will have a positive ef-
fect on the future relationship. The basis for a collaborative culture can thus be said to ex-
ist. 

Moreover, the geographical distance has made it possible to visit suppliers and meet them 
face to face. In a VMI pilot project this will be of importance, because changes of working 
procedures require quick support by both sides. However, if KA find the strategy appro-
priate, the importance of this criterion will probably decrease when doing an extensive roll 
out.   

Here, also the technical capabilities in terms of information systems are important because 
the benefits from VMI come essentially from information sharing. Thereby, are the suppli-
ers required to use EDI. However, as have been discussed KA should consider to invest in 
a specific VMI software in order to avoid the issue of not having a standard to offer the 
suppliers and in order to facilitate for information sharing.  

Finally, the last criterion that was considered as an A-criteria when choosing suppliers was 
the importance of KA as customer. From our study it is reasonable to assume that the 
more important the customer is for the supplier the easier it is to persuade the supplier to 
move into a VMI relationship. From the benchmarking study we could find that VPT had 
a very “soft” approach towards their customers instead of directly use their power. On the 
other hand, it is of course very attractive to be a supplier to such a big company and, there-
fore, no one disagree. In the case of KA it can be somewhat different because they are not 
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the biggest customer to their supplier, even though they are among the largest. From visits 
and interviews, we have understood that KA´s customers have a quite powerful position in 
the supply chain. KA, in turn, does not have significant power on upstream suppliers. This 
is evident, since the chosen suppliers have larger customers than KA that they prioritise 
when needed.  

The A-criteria developed for the products are also in accordance with what we could iden-
tify as important in these three relationships, for a proposed VMI implementation. Product 
quality, argued by Kahraman et al. (2003) is an important criterion that has been deeply dis-
cussed previously in the analysis. Quality has become very important, particular when it 
concerns consignment stock. Another criterion that still is to consider as important is the 
product value, which actually can make a difference in inventory value, especially if con-
signment stock is applied. In addition, the frequency of use is also seen as an important cri-
terion in order to achieve desired benefits.  

However, we argue that additional criteria must be considered. One that is of great impor-
tance in this case is the demand from the OEM. That is to say, in order for the supplier to 
achieve benefits there must be a smooth demand, which only can be obtained if the OEM’s 
demand is relatively stable. Moreover, what we could identify through this study was that 
the production process that was carried out by the supplier played a significant role in 
terms of VMI benefits. Lastly, the size has also been identified as significant both for the 
supplier and the customer since it directly has an impact on the storage space. Inventory 
space would thus decrease at the customer and increase at the supplier as a result of con-
signment stock. 
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7 Conclusion 
The final chapter will summarize the major findings of this study and continue with a discussion about 
whether the purpose has been fulfilled or not and if the study has raised any new questions. To finalize this 
study a section with suggestions for future research has been elaborated.  

The conclusion of this study has been made in relation to the frame of reference and the 
benchmarking study, which aims at providing a holistic point of view regarding VMI. 
Moreover, the empirical findings do mostly cover the information and material flow be-
tween the customer and the three suppliers, in other words, the logistic activities in the 
supply chain. Even though, we can not put any exact number, in monetary terms, on what 
will happen within the different areas described in the frame of reference, we have pre-
sented clear tendencies and directions of what is going to happen in these specific areas fol-
lowing a VMI and consignment stock implementation. Furthermore, the importance of 
specific supplier and product criteria when selecting a VMI partner and item has been dis-
cussed. Therefore, it can be argued that the study has resulted in that new knowledge has 
been created that will have several managerial implications for the evaluated firm.  

Here, significant benefits for KA can be gained by looking at the capital costs, caused by 
tied up capital in inventory. Even though, KA do not have a substantial amount of tied up 
capital for each product, the benefits could be achieved if a high number of products and 
suppliers would be included. However, KA is required to build the VMI strategy on a con-
signment stock solution. This is because KA, up to date, face a relatively stable demand 
from their customers and, the fact that KA also have short order lead times in relation to 
the freeze time towards their suppliers. This has resulted in that KA is not in need of any 
high safety stocks since orders to suppliers can be changed on a short term notice and thus 
that inventory has been pushed upstream in the supply chain. Therefore, a VMI solution 
without consignment stock will not result in any benefits since the current inventory still 
would be needed. 

However, a VMI solution build on consignment stock will result in a number of issues that 
need to be solved for both actors. In order for the suppliers to be able to see the daily use 
at KA, the size of batches, in which the products are stored have to be reduced. This will 
also result in that the supplier will have to send invoices every day to KA with enclosed 
costs and a worsen cash flow. Furthermore, agreements have to be formed, which clearly 
state when the product ownership change. That is to say, who should be responsible for 
stock taking, storage requirements and quality control. The latter is highly important since 
it with consignment stock can imply a later discovery and, thereby, cause serious produc-
tion disturbances. Moreover, from KA’s point of view, further warehouse investments will 
be needed if the majority of KA’s suppliers are included. This is because their current in-
ventory space does not allow for a significant increase of products stored. Further, from 
the suppliers’ point of view, these issues are of significance. Due to the lack of a standard 
solution of VMI and consignment stock the suppliers need to have working procedures 
that differ between customers. Nevertheless, if VMI without consignment stock  is applied 
the extended information exchange would not result in any major changes of working pro-
cedures or increased administrative costs. 

Even though the continuous information sharing due to the daily EDI messages are neces-
sary it will be of less importance for the supplier. Instead it will be the smoother demand, 
which will occur since there will be no multiple order batches or order hedging that has the 
potential to bring benefits to the supplier. That is to say, the suppliers only have to deliver 
what actually is needed, which is relatively static in two out of three cases. This is because 
the second and third tier suppliers in the automotive industry often have long production 
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lead times due to a production based on batches or specific production activities. It would, 
therefore, be impossible to respond to daily changes on a short term notice and, thereby, it 
would mainly be necessary to look at these messages on a weekly basis.  

Finally, if this strategy will be applied it would entail more benefits for KA than for the 
three suppliers, because of the economies of scale that can be achieved. On the other hand, 
there will be no major improvements in any area for the three suppliers, though, minor im-
provements can be found in inventory, production, service and sales. The most important 
improvement for KA will be shown as a reduction of inventory value. 

Therefore, we conclude that a VMI and consignment stock strategy would be a good solu-
tion for KA that should be further discussed and tested in a pilot project. However, this is 
only possible if KA can convince their suppliers even though they will not face any signifi-
cant improvements from a supply chain collaboration as such. 

7.1 End Discussion  
The purpose with this thesis has been to investigate the possibilities for KA and three se-
lected suppliers to enter a VMI relationship and the possible effects. We have found that 
both KA and the suppliers have these possibilities, but there are a number of requirements 
that have to be fulfilled before entering such a relationship. Furthermore, we have found 
that the effects will be many. However, there tend to be more negative effects for the sup-
pliers and conversely significantly bigger and positive effects for KA. Therefore, we argue 
that the purpose has been fulfilled. 

Nevertheless, if we had the opportunity to make some changes in our way of collecting 
data, a more comprehensive approach would have been taken. Although, VMI may look as 
an easy concept, the truth is anything, but simple. Instead the philosophy can be said to be 
extremely complex since it has impacts in several working areas and thus on many indi-
viduals. Therefore, a higher number of, both KA and supplier, personnel would have been 
interviewed in order to make use of knowledge from more business areas and enhance the 
trustworthiness in the interviews. The latter is because many of the answers have become 
ambiguous after comparing them with the answers from other personnel. Furthermore, we 
would have liked to spend more time with the suppliers, in order to gain a deeper under-
standing of their internal processes. Lastly, more quantitative data would have been studied 
to support our findings that mainly have been based on qualitative data. However, the 
short time frame together with other constraints have made these concerns difficult or 
rather impossible to change.  

Even though, some critique could be pointed to the study, we have a number of potential 
outcomes that were not expected before the study. First, we found that VMI will have an 
impact  in more working areas for the supplier than for the customer and that an equal dis-
tribution of risks and benefits can be difficult to achieve. This is because we found less 
benefits for the supplier then expected. Furthermore, we have understood that the type of 
supply chain and the actors’ positions within it has implications of the possibilities and ef-
fects of a VMI relationship. Here, an automotive supply chain has been studied and the re-
lationship between a first tier and second tier companies. It can be argued that the firms 
production processes and the distortion of demand will change significantly further up-
stream in such a supply chain. Therefore, we argue that it can be more difficult for such 
firms to gain VMI benefits since the concept requires a relatively steady demand and spe-
cific production processes in order for companies to gain benefits.  
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7.2 Future Research 

We believe that it would be of interest to investigate the impact of company position in 
automotive supply chains when implementing VMI. That is to say, examine whether firms 
further downstream will have it easier to gain VMI benefits than those further upstream in 
the supply chain. Relevant variables to look at when studying this, is the differences in pro-
duction processes, power structure, information delay from end customer and as an effect 
demand volatility.   

Furthermore, it would also be of interest to see if VMI is more suitable in other types of 
supply chains than the automotive. That is to say, if there are certain variables that differ 
and that thus will impact on the VMI outcomes.  

As have been found in this study the major benefits will be obtained by the customer when 
implementing VMI with several suppliers and thus reach economies of scale. Conversely, 
from the suppliers’ point of view it seems that VMI is usually implemented with only a mi-
nority of the customers. Furthermore, since VMI does not imply a standard it is likely that 
the supplier will have different VMI solutions towards their customers. It can, thereby, be 
argued that it will be more difficult for suppliers to gain benefits due to the lack of econo-
mies of scale. Therefore, it would be of interest to study if and how suppliers can be or 
should be the driver in VMI partnerships.  
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Appendices 
Appendix 1 - Benchmarking Study at Volvo Powertrain   

 
General 

• What was your main reason for starting VMI? 
• How many suppliers are currently involved in VMI relationships?  
• Are all these suppliers tied to your Pipechain software? 
• Do you think you could have realised the same benefits with just  EDI? 
• Have you had any problems in convincing your current VMI suppliers to start with 

VMI? 
• How was this done? 
• How was the responsiveness in the implementation process? 
• What were the main problems you faced during implementation? 
• Are there any risks with VMI? 

 
Sales 

• Did you experience any out-of-stock scenarios for the specific VMI product before 
the implementation? 

• If yes, has this changed after the VMI implementation?  
• Has sales been affected due to poor servicel levels in terms of quality or quantity 

from the suppliers before and after the implementation? 
• Have the contracts with the VMI suppliers changed? 

 
Total expenses 

Order processing – Other current assets 

• What is the role of the pipechain software in VMI? 
• What are the main benefits compared to your previous information system? 
• How has the order process changed?  
• Which are the administrative cost drivers and how have they changed? 
• Which type of information is shared with the supplier? 
• Has the number of personnel and their responsibilities changed with VMI? 
• Has the increased level of information sharing lead to additional administrative 

costs for the supplier? 
• How are unexpected situations, such as delays of supply and incorrect quantity 

handled? 
• Does the customer demand fluctuations have an impact on VMI? 
• Has the role of forecasts changed? 

 
Service 

• Have you seen any changes in your service levels? 
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• Have the suppliers service levels changed? 
• Do you measure this type of performance? 
• If yes, how and how often? 
• How is unexpected situations handled, i.e. delays of supply? 
• Have you experienced any problems related to quality? 
• Which cost drivers are associated with keeping high service towards customers? 
 
Transportation 

• Have the transportation utilisation changed? 
• Have you seen any improvements that are due to more efficient route planning? 
• Has the delivery frequency changed? 
• Which transportation cost drivers do you use and how have they changed? 
• How do you deal with delays and who pays for it?  
• Have extra deliveries been required after the VMI implementation? 
• If yes, why has this been necessary? 

 
Inventory – Current assets 

• How has the inventory management changed with VMI? 
• What inventory levels have changed and how? 
• Has the ownership of inventory changed? 
• If yes, how has this affected you and the supplier? 

 
Production – Cost of goods sold and fixed assets 

• Has VMI had any impacts on your production? 
• How has the suppliers production planning changed? 
• Has this varied depending on batch producer or not? 

 
Supplier and product selection 

• On which basis/criteria did you choose your VMI partners? 
• On which basis/criteria did you select your VMI products? 
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Appendix 2 - Questions to Kongsberg Automotive 

 
General 

• Are there any alternative suppliers?  
• Attitudes towards existing relationship and implementing VMI? 
• Have KA any perceptions of how costs and benefits should be shared? 
• Does KA’s overall culture support an open two-way communication with the sup-

pliers?  
• How well is today’s communication systems (EDI) working? 
• What extra costs do you think an increased information sharing would bring in 

terms of extended EDI use? 
• Is further education needed when extending the use of EDI?  
• Can KA imagine any changes in work procedures or in company structure?   
 

Sales 

• Have you experienced any out of stock scenarios? 
• If yes, how has that affected sales? 
• Has sales been affected due to poor service levels in terms of quality or quantity 

from the suppliers? 
• Are there any contracts that oblige KA and suppliers to do business over a certain 

period of time or purchase a specific quantity? 
• Will variable/variables be altered in order to compensate for the economical disad-

vantages faced by the supplier in a consignment stock agreement? 
 

Total expenses 

Order processing – Other current assets 

• Can you explain the order process from that an order is received from the cus-
tomer to that an order is sent to the supplier and goods are received? 

• Are there any minimum order quantities? 
• What are the order lead times? 
• Which personnel are involved in the order making process today? 
• What are the administrative cost drivers?  
• How is the relationship between KA and the supplier during the order process? 
• Is there a difference between the actual demand and the forecasts sent to the sup-

plier? 
• What are forecasts based on and what is the time span? 
• How and when are call-offs send? 
• Is there a freeze time, within which KA is not allowed to do any order changes? 
• If yes, how long is the freeze time? 
• How much does the customer demand fluctuate? 
• Is there a freeze time, within which the customer is not allowed to do any order 

changes? 
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Service 

• How are the service levels (on time, in full) towards customers and from suppliers? 
• Do you measure this type of performance? 
• If yes, how and how often? 
• How is unexpected situations handled, i.e. delays of supply? 
• Have you experienced any problems related to quality? 
• Which cost drivers are associated with keeping high service towards customers? 

 

Transportation 

• What are the costs, or cost drivers such as volume, weight and distance, and               
who pays for it? 

• What are the delivery frequencies?  
• What is the time window for supplier to deliver within? 
• How is the situation today regarding truck loads and utilization? 
• How do you deal with delays and who pays for it?  
• How often have extra deliveries been required? 
• Why has this been necessary? 

 
 

Inventory – Current assets 

• Do you have any safety stock? 
• If yes, why is this necessary? 
• Where can these buffers be found? 
• What are the resulting costs? 
• How do you measure it? 
• Does KA have a minimum /maximum level of inventory in stock today?  
• Do you have any perception of the accuracy of the current inventory? 
• What is the current warehouse utilisation? 
• Explain the inventory ownership today.  
• Can KA imagine a change of ownership with a VMI implementation? 

 

Production – Cost of goods sold and fixed assets 

• What type of production do you have for this product? 
• Do you produce to stock or to order? 
• What are the production lead times? 

 

Supplier and product selection 

• Which criteria do you think are important when choosing a VMI partner and prod-
uct? 
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Appendix 3 – Questions to Suppliers 

 
General 

• Size of company? 
• Attitudes towards existing relationship with KA? 
• How important/big is KA as a customer?  
• How many other customers do you have and for this specific product? 
• Attitudes towards implementing VMI? 
• Which potential benefits do you see? 
• Do you have any perceptions of how costs, risks, and benefits should be shared? 
• Is further education needed when extending the use of EDI?  
• Can you imagine any changes in work procedures? 
• How well is today’s information system working? 
 
Sales 

• Have you experienced any out of stock scenarious? 
• If yes, how has that affected sales? 
• Are there any contracts that oblige you and KA to do business over a certain period 

of time or purchase a specific quantity? 
 

Total expenses 

Order processing – Other current assets 

• Explain the order process from that an order is received to that the products are 
delivered to KA.  

• Which costs are involved in the billing process? 
• Which personnel are involved in the order making process today and how much 

time does it take? 
• How is the relationship between you and KA during the order process? 
• How is order changes handled and how often do they occur? 
• How well does the forecast match the actual need? 
• Do you consider the demand static or sporadic? 
• Do you consider the volume to be high or low? 
• What is the minimum deliver order quantity? 

 

Service 

• How are the service levels (on time, in full) towards KA? 
• Do you measure this type of performance? 
• If yes, how and how often? 
• How is unexpected situations handled, i.e. delays of supply? 
• Have you experienced any problems related to quality? 
• Which cost drivers are associated with keeping high service towards customer 
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Transportation 

• What are your thoughts on the delivery schedule? 
• Would it possible for you to delivery smaller quantities more frequently? 
• How often do you have put in extra deliveries?  
• What are the reasons and costs for this? 
• How is the situation today regarding transport utilisation? 

 

Inventory 

• Do you have any safety stock? 
• If yes, why is this necessary? 
• Where can these buffers be found? 
• What are the resulting costs? 
• How do you measure it? 
• How much inventory space does the specific product consume? 
• What are your thoughts about consignment stock? 

 

Production – Cost of goods sold and fixed assets 

• Explain the production process?  
• Do you have a specific batch size for this product? 
• Why this specific batch size? 
• How would a change in batch size impact on set up costs? 
• Production made to order or stock (pull or push)? 
• What are your capacity utilization?  
• How many can you produce per day, week? 
• Can the product be produced in several machines? 
• Do you base your production solely on KA’s forecast? 
• What do you think you can gain from a smoother customer demand? 

 
 

 


